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TIMES OF MAXIMA FOR SELECTED DELTA SCUTI STARSKLINGENBERG, G.1; DVORAK, S. W.2; ROBERTSON, C. W.31 Bossmo Observatory, Mo i Rana, Norway; e-mail: geir.klingenberg�gmail.om2 Rolling Hills Observatory, Clermont, FL USA; e-mail: sdvorak�rollinghillsobs.org3 SETEC Observatory, Goddard, Kansas USA; e-mail:wr�pixius.net

We are presenting 120 previously unpublished times of maxima for 32 Delta Sutiand SX Phe stars. The observations where obtained in the period 2002 - 2006, usingthe telesopes and CCD-detetors listed in Tables 1 and 2. CCD-frame alibration anddi�erential aperture photometry where performed using AIP4WIN software (Berry andBurnell, 2005), sextrator and ustom-written appliations. The times of maxima, pre-sented in Table 3, are all helioentri, and where determined by polynomial �tting usingPeranso software (Vanmunster, 2006).
Table 1: Telesopes and ObservatoriesTelesope type Aperture F-ratio ObservatoryNewtonian 20 m f/4 Bossmo Observatory (BMO)Catadioptri 25 m f/10 Rolling Hills Observatory (RHO)Catadioptri 30 m f/5 SETEC Observatory (SEO)

Table 2: DetetorsCCD type Chip FOV Pixels ObservatorySBIG ST-7 Kodak KAF-400 19:04� 28:08 765 � 510 BMOSBIG ST-9XE Kodak KAF-0261 18:05� 18:05 512 � 512 RHOSBIG ST-8 Kodak KAF-1603ME 19:03� 29:03 1530 � 1020 SEO
Table 3: Times of MaximaStar HJD +/- Filter ObsCC And 2452609.67358 0.00010 V SEO2452609.80426 0.00046 V SEO2453280.31612 0.00094 V BMO2453280.43954 0.00108 V BMOGP And 2453680.35518 0.00031 None BMOV356 Aur 2453708.60049 0.00140 None BMO
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Table 3: (ont.)YZ Boo 2452374.70620 0.00121 None SEO2452374.81064 0.00102 None SEO2452392.71252 0.00024 None SEO2452392.81760 0.00033 None SEO2452392.91966 0.00074 None SEO2452432.68370 0.00053 V SEO2452432.78942 0.00062 V SEO2453798.47144 0.00054 None BMO2453798.57500 0.00051 None BMO2453798.67870 0.00052 None BMO2453800.86516 0.00044 V RHO2453800.96972 0.00015 V RHOBL Cam 2453809.30025 0.00004 None BMO2453809.33812 0.00005 None BMOUY Cam 2453808.42249 0.00292 None BMOV871 Cas 2453816.46696 0.00051 None BMO2453816.60251 0.00094 None BMODQ Cep 2453710.23224 0.00074 None BMO2453797.69160 0.00052 None BMOAD CMi 2453810.62591 0.00030 V RHOXX Cyg 2453169.84064 0.00015 V RHO2453499.85607 0.00049 V RHO2453538.69645 0.00045 V RHO2453626.62920 0.00040 V RHO2453660.61528 0.00059 V RHO2453686.50947 0.00056 V RHO2453695.27639 0.00047 None BMO2453695.41071 0.00043 None BMOV2028 Cyg 2453708.27713 0.00155 None BMOV2129 Cyg 2453442.33548 0.00027 None BMOGW Dra 2453713.19876 0.00018 None BMO2453713.31692 0.00031 None BMOQS Gem 2453709.69030 0.00118 V BMOV345 Gem 2453443.36334 0.00170 None BMODY Her 2452786.65844 0.00064 V RHO2453054.93914 0.00015 V RHO2453132.67363 0.00005 V RHO2453489.83381 0.00018 V RHO2453535.61256 0.00039 V RHOV830 Her 2453817.57388 0.00092 None BMOV927 Her 2453803.51891 0.00095 None BMO2453803.66209 0.00099 None BMO2453804.56891 0.00020 None BMOV966 Her 2453807.54554 0.00031 None BMOVX Hya 2452735.60669 0.00069 V RHO2453016.91220 0.00042 V RHO2453113.63636 0.00022 V RHO2453467.69577 0.00106 V RHO2453476.59757 0.00151 V RHOAN Lyn 2453796.32690 0.00072 None BMO2453802.61728 0.00084 V RHO2453802.71466 0.00067 V RHOBE Lyn 2453416.27845 0.00047 None BMO2453416.37521 0.00046 None BMO2453443.60274 0.00040 None BMO2453798.31817 0.00024 None BMOBO Lyn 2453795.53561 0.00044 None BMO2453795.63339 0.00037 None BMOCQ Lyn 2453709.38329 0.00069 V BMO2453709.49681 0.00076 V BMO
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Table 3: (ont.)SZ Lyn 2452321.73578 0.00063 None SEO2452343.79563 0.00042 None SEO2452623.55155 0.00058 V SEO2452623.67342 0.00035 V SEO2452640.54936 0.00035 V SEO2452640.66976 0.00056 V SEO2452643.44217 0.00118 V SEO2452643.56365 0.00062 V SEO2452643.68337 0.00081 V SEO2452647.42013 0.00047 V SEO2452647.54057 0.00051 V SEO2452647.65949 0.00023 V SEO2452648.50325 0.00056 V SEO2452648.62321 0.00082 V SEO2452658.63939 0.00036 V RHO2453064.72252 0.00024 V RHO2453338.81318 0.00097 V RHO2453395.58528 0.00022 V RHO2453416.55775 0.00050 V BMO2453745.73923 0.00064 V RHO2453758.76187 0.00016 V SEO2453758.88451 0.00035 V SEO2453759.60604 0.00007 V SEO2453759.72692 0.00002 V SEO2453759.84713 0.00061 V SEO2453759.96792 0.00027 V SEO2453798.41955 0.00049 None BMOTV Lyn 2453806.53233 0.00062 None BMOBP Peg 2453709.23216 0.00025 None BMODY Peg 2452518.74991 0.00053 None SEO2452518.82371 0.00043 None SEO2452522.75997 0.00061 None SEO2452522.83366 0.00071 None SEO2452522.90871 0.00058 None SEO2452524.73135 0.00078 None SEO2452524.80295 0.00022 None SEO2452524.87576 0.00043 None SEO2452524.94893 0.00039 None SEO2453295.21602 0.00015 V BMO2453295.28932 0.00014 V BMOAE UMa 2453409.52857 0.00024 None BMO2453409.61085 0.00032 None BMO2453409.69405 0.00058 None BMO2453794.36194 0.00029 None BMO2453795.31152 0.00031 None BMO2453795.39982 0.00013 None BMO2453827.65701 0.00130 V RHOGG UMa 2453711.29412 0.00064 V BMOHH UMa 2453801.92005 0.00193 V RHOIP UMa 2453712.50592 0.00041 V BMO2453712.60750 0.00074 V BMO2453797.34943 0.00061 None BMO2453797.45183 0.00082 None BMOTU UMi 2453713.50846 0.00045 V BMO
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Remarks:Many Delta Suti stars have multiple periods, and in these ases O�C values might showsome satter due to the beating of the periods. Still, averaged O � C values are usefulwhen looking for long term trends (Fauvud et al., 2006) or sudden period hanges (Bregeret al., 1998), if analyzed with are.
Aknowledgements:This work has made use of the SIMBAD database, operated at CDS, Strasbourg, Frane.

Referene:Berry, R., Burnell, J., 2005, Handbook of Astronomial Image Proessing, Willmann-Bellhttp://www.willbell.om/aip/index.htmBreger, M., Pamyatnykh, A. A., 1998, A&A, 332, 958Fauvaud, S., Rodr��guez, E., Zhou, A.Y. et al., 2006, \A omprehensive study of the SXPhe star BL Cam", aepted for publiation in A&AVanmunster, T., 2006, http://www.peranso.om

ERRATUM FOR IBVS 5701The star listed as V2028 Cyg in IBVS 5701 should be V2088 Cyg.Geir Klingenberg
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ACTIVE MOTION OF MATTER IN THE ENVELOPE OF DI CEPHEIISMAILOV, N. Z.; ALIYEVA, A. A.Shamakha Astrophysial Observatory, National Aademy of Sienes of Azerbaijan, Shamakha, Azerbaijan;e-mail: Box1955n�yahoo.om
Emission spetra of T Tauri stars (TTSs) arry important information from disk are-tion areas that interat with the star's magnetosphere. Balmer pro�les of young stars sug-gest the presene of magneti funnel ows, reated as the stellar magnetosphere trunatesthe inner disk and redirets the aretion ow along magneti trajetories terminating inaretion shoks on the stellar surfae (K�onigl 1991, Muzerolle et al. 1998, Beristain etal. 1998). However, details of this proess are not lear yet. A detailed spetrosopistudy of the struture of a star's emission lines an give us information important forunderstanding interation of disk aretion with the star's atmosphere.We present new results of our study of the hydrogen emission lines for the TTS DI Cep.We used the ehelle spetrometer in the Cassegrain fous of the 2 m telesope (ShamakhaObservatory, Azerbaijan) with a 580�530-pixel CCD (Mikailov et al. 2005). The spetralrange was ��4400 � 6800 �A, the spetral resolution was R = 14000. The whole rangewas divided into 28 orders, eah of them about 100 �A wide. The linear dispersion variedbetween 11 and 6 �A/mm. The average signal-to-noise ratio was 60 and 40, respetively inthe H� and H� region. The mean exposure time for one spetrum was about one hour.The spetral redutions made use of software developed by Galazutdinov (1992). Toundertake leaning for the telluri lines, we use a speial tehnique (Alieva and Ismailov,2005) based on the following proedure: after preise position identi�ation of tellurilines, we derive a pseudo-ontinuum, whih ignores positions of the telluri lines. Afterdividing by this pseudo-ontinuum, we obtain the so-alled \divisor" spetrum, whihontains the telluri lines. We then apply this spetrum as a spetrum of a standard starwith a smooth ontinuum (Galazutdinov, 1992). Two spetra were obtained in 2004 and18, in 2005. Ten of these spetra were obtained on the night of JD 2453589, at 5-minuteintervals, to hek for rapid variability of the H� emission. In these spetra, the signal-to-noise ratio is S=N = 8, thus the equivalent widths of the H� lines are not measurable;the data for JD 2453589.486 in Table 1 (see desription below) are mean parameters forthese 10 spetra. The mean unertainty of our radial veloity measurements for standardstars was within 2 km/s, that for equivalent widths was about 4-5%.The H� line pro�les in di�erent spetra are presented in Fig. 1. The pro�le basiallyhas two strong peaks (Nos. 3 and 4 in Fig. 1), with a depression between them. In turn,eah of the peaks 3 and 4 shows a omplex struture. On some nights, weak emissionpeaks displaed to the blue and to the red in the spetrum by �400 km/s (peaks 1 and 5)were observed. The blue wing of the emission peak 1 is very extended and smoothly
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merges with the ontinuum at a displaement of �600 km/s. These peaks are espeiallystrong in the spetrum aquired on JD 2453588. The absorption 2 has a blue shift about�320 km/s and forms a typial P Cyg struture. The peak 5 on the same night had adisplaement about +491 km/s. Thus we observe strong variations of the H� struturefrom night to night as well as within a night.Table 1. Parameters of the H� line in the spetrum of DI CepJD 24... W1, W2, W3, W4, W5, W , FWHM,�A �A �A �A �A �A �A53240.298 12 15 27 6.9653240.392 0.34 0.14 13.1 17.7 0.09 30.8 7.1353587.390 5.7 6.7 12.553587.420 0.12 0.22 16.7 19.2 0.21 35.8 7.3553587.488 0.20 0.10 17.7 25 0.12 39.3 7.8753588.428 0.71 0.56 29.5 26.2 0.78 55.7 8.0353588.476 0.61 0.50 30.6 28.3 1.18 58.9 7.6753589.486 24.7 13.5 38.3 7.6953590.392 0.24 0.12 25.9 12.9 38.8 7.06V1, V2, V3, V4, V5, V6,km/s km/s km/s km/s km/s km/s53240.298 {103 53 {2853240.392 {377 {356 {80 56 349 {2553587.390 {99 10 {4253587.420 {414 {323 {119 18 395 {3353587.488 {495 {318 {116 23 440 {2753588.428 {412 {339 {74 13 381 {3753588.476 {417 {336 {74 18 491 {3453589.486 {104 42 {3253590.392 {406 {337 {26 66 22

The results of our measurements of equivalent widths and radial veloities of individualH� omponents are presented in Table 1. To measure equivalent widths of individual om-ponents, we used the following method from the DECH20 (Galazutdinov, 1992) softwarepakage: for eah omponent, we limited the left and right sides of its peak with vertiallines and determined the area between these lines by integration. In our ase, we ouldnot apply Gaussian �tting beause, for our pro�les, the wings of individual omponentsremained mainly unresolved.The �rst part of Table 1 presents equivalent widths of the main omponents markedin Fig. 1. W is the full equivalent width of the emission, FWHM is a line width at halfintensity. In the seond part of Table 1, radial veloities of the same omponents arepresented.Figure 2 shows the H� line pro�les for the same spetrograms. It an be seen thatthis line exhibits strutures similar to those we observe for the H� line. The H� pro�le isquite similar to the H� line struture for JD 2453588.476. Here we simultaneously observethe omponents displaed into the blue and red parts of the spetrum, respetively byabout {408 and +328 km/s. On JD 2453588, the H� pro�les reorded one after anotherhave the peaks 1 and 4 barely visible in the �rst spetrogram, these peaks were observedstronger in the spetrogram aquired one hour later. Note that, while the blue-displaedomponent 1 is observed on�dently enough, the omponent 4 is rarely observed andshows ative variations. The parameters of the H� line are olleted in Table 2, whihis similar in its ontents to Table 1, but the omponent numbers refer to Fig. 2. We
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�nd diret orrelation between equivalent widths of individual emission omponents ofthe H� and H� lines, with orrelation oeÆients � 80%. For example, we obtained adiret orrelation between the equivalent widths of the blue peak 3 of H� and peak 2of H�, with the orrelation oeÆient r = 84%. Signatures of simultaneous aretionon T Tauri stars and outow from them were �rst observed by Walker (1972) who hadnotied an additional absorption omponent redward of the redshifted emission peak, thenthe event was observed for other lassial TTSs (CTTSs) (Bertout, 1984; Batalha et al.,2001). Our observations show that the H� and H� line pro�les of the CTTS DI Cep varyatively. Unstable aretion and emission omponents of the two hydrogen lines havebeen observed on the same spetrogram for the �rst time. This is a rare phenomenon, italso demonstrates the disrete harater of the aretion proess.Periodi spetral and photometri variations of the star (P = 9:d24) were observed(Ismailov, 2003). If they are related to the asymmetri and inhomogeneous envelope,one of the possible auses of the inhomogeneity is the struture of the magnetosphere,with aretion along the magneti lines. In priniple, suh ativity of DI Cep an beeasily explained in modern magnetospheri-aretion models. High ativity of the star isprovided by kineti energy of matter areted onto the star surfae aross magneti �eldlines (Muzerolle et al. 1998, Lamzin 1998).

Figure 1. The H� pro�les in the spetrum of DI Cep
Table 2. Parameters of the H� line in the spetrum of DI CepJD 24... W1, W2, W3, W4, W , FWHM, V1, V2, V3, V4, V5,�A �A �A �A �A �A km/s km/s km/s km/s km/s53240.298 2.4 1.5 3.9 6.96 {93.2 {5.3 {27.253240.392 0.07 3.2 1.8 5.0 4.29 {398 {97.2 28.3 {2.153587.390 3.5 2.4 6.0 4.98 {109 {9.4 {34.153587.420 0.09 3.9 3.2 7.0 5.44 {344 {111 {7.6 {4653587.488 0.17 4.8 3.7 0.20 8.5 5.35 {420 {93.9 73.5 441 {16.453588.428 0.08 5.8 5.6 0.45 11.7 5.20 {410 {85.1 100.7 325 {19.753588.476 0.83 6.5 4.5 1.68 10.9 5.71 {408 {94.2 38.6 323 {3.853590.392 4.2 2.9 7.1 5.27 {107.3 15.5 {35.1
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Thus, we an make the following onlusions:1. Pro�le variations of the H� and H� hydrogen lines during a night and from nightto night, on time sales from an hour to a day, are observed.2. For the �rst time, signatures of matter aretion and outow were simultaneouslyobserved for the CTTS DI Cep, providing evidene of omplex struture of its irumstel-lar disk.We thank Dr. N.N. Samus for disussions and assistane during the preparation of themanusript.

Figure 2. The H� pro�les in the spetrum of DI Cep

Referenes:Alieva, A.A., Ismailov, N.Z., 2005, Cirular Shamakha Observ., No. 110, 14Batalha, C., Lopes, D.F., Batalha, N.M., 2001, Astrophys. J., 548, 377Beristain, G., Edwards, S., Kwan, J., 1998, Astrophys. J., 499, 828Bertout, C., 1984, Reports Progr. Phys., 47, 111Galazutdinov, G.A., 1992, Preprint Spe. Astroph. Obs., No. 92Ismailov, N.Z., 2003, Inform. Bull. Var. Stars, No. 5466K�onigl, A., 1991, Astrophys. J., 370, L39Lamzin, S.A., 1998, Astronomy Reports, 42, 322Mikailov, Ch.M., Chalilov, V.M., Alekperov, I.A., 2005, Cirular Shamakha Observ.,No. 109, 21Muzerolle, J., Calvet, N., Hartmann, L., 1998, Astrophys. J., 492, 743Walker, M.F., 1972, Astrophys. J., 175, 89
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ELEMENTS FOR 8 RR LYRAE VARIABLES IN OPHIUCHUSH�AUSSLER, K.1; BERTHOLD, T.1;2; KROLL, P.21 Bruno-H.-B�urgel-Sternwarte, T�opelstr. 46, D-04746 Hartha, Germany2 Sternwarte Sonneberg, Sternwartestr. 32, D-96515 Sonneberg, Germanyemail: sternwartehartha�lyos.de, tb�4pisysteme.de, pk�4pisysteme.de

These stars were reported to be variable by Ho�meister (1949, 1966, 1967, 1968) andBoye and Huruhata (1942). Exept in the ases of V946 Oph and V2202 Oph (see detailsnoted in the remarks below), no further observations or ephemeris have been publisheduntil today. Photographi plates of a �eld entered at 67 Oph, taken with the SonnebergObservatory 40m Astrographs during three intervals spread over the years from 1938 to1994, were used to investigate the behaviour of these objets (see Table 1).The given elements were obtained by means of least-squares solutions. Photographiamplitudes were derived with respet to magnitudes of the omparison stars given inTable 2. An extensive list holding the times of maxima derived an be retrieved as5703-t3.txt, using the link in the HTML version of this paper. Individual data areavailable upon request.
Table 1. Summary of this paperStar Type Epoh Period Max. Min. M�m No. of2400000+ (day) PlatesV946 Oph RRab 49124.459 0.6398176 14:m7 15:m7 0:p16 205�9 �4V1098 Oph RRab 49475.496 0.5983190 14:m6 16:m3 0:p18 164�10 �5V2031 Oph RRab 45913.374 0.2616933 15:m0 16:m0 0:p20 181�7 �2V2079 Oph RRba 48801.491 0.4675631 14:m7 16:m2 0:p16 193�6 �4V2082 Oph RRab 49488.572 0.6655856 15:m1 15:m8 0:p12 204�8 �6V2084 Oph RRab 49215.391 0.5152199 15:m3 16:m4 0:p19 149�8 �4V2086 Oph RRab 49154.514 0.5432653 14:m1 15:m5 0:p16 250�6 �3V2202 Oph RRab 48801.508 0.5924134 15:m4 16:m3 0:p16 146�10 �6
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Table 2. Comparison stars and ross referenesV946 Oph V1098 OphS 4197 S 9875USNO 0900-11245172 USNO 0900-12249834Comp. No. GSC m� USNO m�1 0900-11242067 14:m9 0900-12252310 14:m72 0900-11243430 15:m1 0900-12245301 15:m23 0900-11248377 15:m7 0900-12239936 16:m0V2031 Oph V2079 OphS 10354 S 9266USNO 0900-10975013 USNO 0900-10982172Comp. No. USNO m� USNO m�1 0900-10979371 14:m8 0900-10982884 13:m32 0900-10983694 15:m4 0900-10988752 15:m13 0900-10971449 15:m8 0900-10983912 15:m44 0900-10985378 16:m0V2082 Oph V2084 OphS 9848 S 9856USNO 0900-11067505 USNO 0900-11418565Comp. No. USNO m� USNO m�1 0900-11065091 15:m0 0900-11416873 15:m02 0900-11075451 15:m3 0900-11414437 15:m53 0900-11066645 15:m3 0900-11416503 15:m64 0900-11067909 16:m0 0900-11420016 16:m4V2086 Oph V2202 OphS 9296 HV 11035USNO 0900-11817170 USNO 0900-10462979Comp. No. USNO m� USNO m�1 0900-11805844 14:m0 0900-10459019 15:m32 0900-11822141 14:m1 0900-10466769 16:m03 0900-11809655 15:m1 0900-10464279 16:m14 0900-11818657 15:m5� Magnitudes refer to the B values of the USNO�A2.0 atalogueRemarks:V946 OphThe period previously published by of G�otz et al. (1957) and ited in the GCVS iserroneous. The brightest maxima published by G�otz et al. were inluded in our periodanalysis.V2202 OphThe brightest observation published in the paper of Ho�mann (1981) was inluded in theperiod analysis.

This researh made use of the SIMBAD data base, operated by the CDS at Strasbourg,Frane.



IBVS 5703 3
14.00

14.50

15.00

15.50

16.00

-0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2

B
(p

g)

Phase

14.50

15.00

15.50

16.00

16.50

-0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2

B
(p

g)

PhaseFigure 1. Light urve of V946 Oph Figure 2. Light urve of V1098 Oph
14.50

15.00

15.50

16.00

16.50

-0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2

B
(p

g)

Phase

14.50

15.00

15.50

16.00

16.50

-0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2

B
(p

g)

PhaseFigure 3. Light urve of V2031 Oph Figure 4. Light urve of V2079 Oph
14.50

15.00

15.50

16.00

16.50

-0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2

B
(p

g)

Phase

15.00

15.50

16.00

16.50

17.00
-0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2

B
(p

g)

PhaseFigure 5. Light urve of V2082 Oph Figure 6. Light urve of V2084 Oph
14.00

14.50

15.00

15.50

16.00

-0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2

B
(p

g)

Phase

15.00

15.50

16.00

16.50

17.00

-0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2

B
(p

g)

PhaseFigure 7. Light urve of V2086 Oph Figure 8. Light urve of V2202 Oph



4 IBVS 5703
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THE FIRST COMPLETE PHOTOMETRYOF THE SHORT-PERIOD ALGOL-TYPE BINARY BF VelMANIMANIS, V. N.; NIARCHOS, P. G.Dept. of Astrophysis, Astronomy and Mehanis, Faulty of Physis, National & Kapodistrian University ofAthens, Athens, Greee; e-mail: vmaniman�phys.uoa.gr

Name of the objet:BF Vel, CD�39Æ4980Equatorial oordinates: Equinox:R.A.= 08h56m24s DEC.= �39Æ5805400 2000Observatory and telesope:South Afrian Astronomial Observatory Sutherland Station, 1.0 m CassegraintelesopeDetetor: CCD amera, liquid nitrogen ooled at 180.5 K, 1024 �1024 imaging pixels binned to 512 � 512, 5:03 � 5:03 FOV.Filter(s): BVRIDate(s) of the observation(s):2006.01.11, 2006.01.12, 2006.01.13Comparison star(s): Unatalogued star 23600 NW of the variableChek star(s): Unatalogued fainter star 6300 NW of the variableTransformed to a standard system: NoAvailability of the data:Available at the IBVS website, after 2006.11.26Type of variability: EARemarks:Apparently, no suitable times of minima of BF Velorum have been obtained foran aurate period of the system to be alulated. Budding et al. (2004) give avalue of 0.7040 day. The heights of the two maxima are unequal in the R and Ibands. The seondary minimum is very shallow and deepens onsiderably at longerwavelengths, indiating a large temperature di�erene between the omponents.BF Vel is known to have a spetral type of A3+[G4IV℄.
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Aknowledgements:This researh was inluded in the projet for the support of researh groups in theuniversities, o-funded by the European Soial Fund (ESF) and National Resoures(EPEAEK II) - PYTHAGORAS. This paper uses observations made at the SouthAfrian Astronomial Observatory (SAAO).

Figure 1. 140 � 140 �nding hart with the omparison (C) and hek (K) stars marked; BF Vel ismarked with a V.

Referene:Budding, E., Erdem, A., C� i�ek, C., Bulut, I., Soydugan, F., Soydugan, E., Bakis, V.;Demiran, O., 2004, A& A, 417, 263.
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Figure 2. The omplete B (upper) and V (lower) light urves of BF Vel.
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Figure 3. The omplete R (upper) and I (lower) light urves of BF Vel.
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UZ UMa: AN RRab STAR WITH DOUBLE-PERIODIC MODULATIONS�ODOR, �A.1; VIDA, K.2; JURCSIK, J.1; V�ARADI, M.1; SZEIDL, B.1; HURTA, ZS.2; D�EK�ANY, I.2;POSZTOB�ANYI, K.2; VITYI, N.2; SZING, A.3; KUTI, A.2; LAKATOS, J.2; NAGY, I.2; DOBOS, V.21 Konkoly Observatory of the Hungarian Aademy of Sienes, P.O. Box 67, H-1525 Budapest, Hungary;e-mail: sodor, jursik, varadi�konkoly.hu2 E�otv�os Lor�and University, Department of Astronomy, P.O. Box 32, H-1518 Budapest, Hungary3 University of Szeged, Dept. of Exp. Physis and Astron. Obs., H-6720 Szeged, D�om t�er 9, HungaryUZ UMa was disovered to be variable by Baker (1938). He lassi�ed it as an irregularor semiregular type variable based on the photographi observations of Kapteyn. Theorret lassi�ation (RRab) and period (P=0.4668795 d) were given by Meinunger (1968).UZ UMa was observed in the ourse of our survey of short period (Ppuls < 0:48 d),fundamental mode, northern RR Lyrae stars, that aims to determine the real inidenerate of Blazhko variables in this sample and to study the modulation properties in detail.The observations were made with the 60 m automati telesope of Konkoly Observatory,Sv�abhegy, Budapest, equipped with a Wright 750�1100 CCD amera through a Cousins V�lter. 1584 brightness measurements were obtained on 30 nights between 27 January and23 May in 2006 (JD 2453763{878). Data redution was performed using standard IRAF1pakages. As no appropriate omparison star was found in the �eld of view, magnitudedi�erenes of UZ UMa from the average magnitude of 5 neighboring stars (GSC 21322-01261, GSC 21322-014531, GSC 21322-01252, GSC 21322-014679 and GSC 21322-01255)were alulated in order to redue the noise of the omparisons' magnitudes. Instrumentalmagnitude di�erenes of UZ UMa are given in Table 1, available only eletronially.2The following elements for light maxima were derived:tmax[HJD℄ = 2453763:3368 + 0:4668413 d � EThe original light urve and the light urve prewhitened with the pulsation frequenyand its harmonis phased with the pulsation period are shown in Fig. 1{2. The plotslearly show the sign of the Blazhko modulation. The residual light urve indiates thatthe modulation is the largest on the rising branh and around maximum brightness,signi�ant hanges in the shape of the bump preeding minimum light also our. Thelight urve is the most stable at minimum and on the mid part of the desending branh.The Fourier spetrum of the light urve prewhitened with the 18 harmonis of the pul-sation shows a omplex struture of peaks around the pulsation frequenies. We assumethat the Blazhko modulation an be desribed with the same, symmetri pattern of mod-ulation frequeny omponents of the residual spetrum around the frequeny omponentsof the pulsation. In this ase the true modulation frequeny an be identi�ed more learly1IRAF is distributed by the National Optial Astronomy Observatories, whih are operated by the Assoiation ofUniversities for Researh in Astronomy, In., under ooperative agreement with the National Siene Foundation.2Available on the IBVS website as 5705-t1.txt.
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in a umulative spetrum de�ned as the sum of the two sides of the spetrum's segmentsin the viinities of the pulsation peaks up to a given order aording to the followingformula: A0(f) = nXi=1 [A(i � fp + f) + A(i � fp � f)℄ ; f < fr:A(f) is the original spetrum, fp is the pulsation frequeny, i is the harmoni order, fr isthe length of the examined frequeny range and A0(f) is the yielded umulative spetrum,whih has better S/N properties than the original spetrum.
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The umulative spetrum of the prewhitened light urve shows two modulation peaksof di�erent shapes, one at 0.065 /d and another, wider omponent at around 0.03 /d(see Fig. 3). The wideness of this latter frequeny omponent indiates that there mightbe some di�erenes in its position in the di�erent harmoni orders and at the di�erentsides of the pulsation omponents. However, to examine this possibility in more detail amore extended dataset is needed.
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Figure 4. The light urves in di�erent phases of the 26.7-day and 143-day modulations after removingthe modulation orresponding to the other modulation period. In the eletroni edition animated�gures of the modulations are available.
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In aordane with the two frequeny peaks appearing in the umulative residual spe-trum, the light urve of UZ UMa annot be �tted with the required auray assuming asingle modulation period. Instead, even with two di�erent modulation periods the resid-ual satter remains larger than observational inauraies would explain. Though themodulations of many Blazhko stars are known not to be stritly regular, the light urveof only XZ Cyg (LaCluyz�e et al., 2004) has been previously desribed by two pairs ofequidistant modulation omponents.Data analysis was performed using the utilities of the program pakage MUFRAN(Koll�ath, 1990). First we determined the modulation frequeny values, fmod1 and fmod2simultaneously through an iterative proess, as the frequenies that yield the best �t to theresidual light urve prewhitened by the pulsation frequeny omponents up to the 18 thharmonis. The modulation omponents up to the 8 th harmoni order and also fmod1and fmod2 were onsidered. The following modulation frequenies were thus determined:fmod1 = 0:0374 =d and fmod2 = 0:0070 =d (Pmod1 = 26:7 d and Pmod2 = 143 d). If themodulation frequenies are not determined simultaneously but in onseutive steps, thenvery similar results arise. The �rst modulation frequeny is then at 0.0372 /d, and theother modulation frequeny gives the best �t with 0.0065 /d value. The observations spanover only 115 days, thus the period of the seondary modulation is somewhat unertain.Its value is most probably somewhere between 125 d and 170 d.The 0.017 mag r.m.s. satter of the residual indiates even more omplex behaviour ofthe modulation, but no further real frequeny omponent an be resolved.In Kov�as (2005) it was noted that in ase of good data sampling the mean light urveof Blazhko stars an be used to de�ne the physial properties from the Fourier parametersof the light urve. We ame to the same onlusion using the data of the small amplitudemodulation RRab stars: RR Gem and SS Cn (Jursik et al., 2005; Jursik et al., 2006).Based on the Fourier parameters of the mean light urve of UZ UMa [Fe/H℄ = �1:17 anbe determined using the formulae of Jursik & Kov�as (1996). Our previous multiolourmeasurements with the same instrumentation indiate that if instrumental v magnitudesare used instead of standard V magnitudes, then the alulated [Fe/H℄ overestimates themetal ontent only by 0:02� 0:04.Aknowledgements: The �nanial support of OTKA grants T-043504, T-046207 andT-048961 is aknowledged.

Referenes:Baker, E. A. 1938, MNRAS, 98, 65Jursik, J., & Kov�as, G. 1996, A&A, 312, 111Jursik, J., S�odor, �A., V�aradi, M., Szeidl, B., Washuettl, A. et al., 2005, A&A, 430, 1049Jursik, J., Szeidl, B., S�odor, �A., D�ek�any, I., Hurta, Zs. et al. 2006 AJ, in press (astro-ph/0603496)Koll�ath, Z. 1990, O. Tehn. Notes Konkoly Obs., No. 1,http://www.konkoly.hu/staff/kollath/mufran.htmlKov�as, G., 2005, A&A, 438, 227LaCluyz�e A., Smith, H., Gill, E-M., Hedden, A., Kinemuhi, K. et al. 2004, AJ, 127,1653Meinunger, L. 1968, MVS 4, 7, 179
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NEWLY DISCOVERED VARIABLE STARSIN THE GLOBULAR CLUSTER NGC 6864 (M75)SCOTT, N. J.1; CORWIN, T. M.1;4; CATELAN, M.2; SMITH, H. A.31 Department of Physis, University of North Carolina at Charlotte, Charlotte, NC 28223, USA;e-mail: njsott�email.un.edu, morwin�un.edu2 Ponti�ia Universidad Cat�olia de Chile, Departamento de Astronom��a y Astrof��sia, Av. Viu~na Makenna4860, 782-0436 Maul, Santiago, Chile; email: matelan�astro.pu.l3 Department of Physis and Astronomy, Mihigan State University, East Lansing, MI 48824, USA;email: smith�pa.msu.edu4 Visiting Astronomer, Cerro Tololo Inter-Amerian Observatory, National Optial Astronomy Observatory,whih is operated by the Assoiation of Universities for Researh in Astronomy, In., under ooperative agreementwith the National Siene Foundation.

The distant globular luster NGC 6864 (M75) belongs to a group of relatively rare lus-ters that display multimodal horizontal-branh (HB) morphology (Catelan et al. 1998,2002). Using Alard's (2000) image-subtration method, we reently disovered a numberof new variables in this luster, pointing to an unusual Oosterho�-intermediate lassi�a-tion (Corwin et al. 2003). The present study also uses image subtration with the datareported on in our previous analysis. This time, however, the image subtration thresh-old was substantially redued. This produed thousands of false identi�ations, but, inaddition to the previously known variables, we found four new variables, all very lose tothe luster ore.The CCD images used in this study were obtained with the 0.9 m telesope at the CerroTololo Inter-Amerian Observatory. The �eld was observed over a seven-night interval in1999 July. Observing onditions were not good for three of the seven nights, and datafrom these nights were not inluded in our analysis. The data reported here were obtainedon the nights of 1999 July 15/16 (night 1), 19/20, 20/21, and 21/22 (nights 5, 6, and 7).The 2048� 2048 Tek 2K-3 CCD was used. Images were obtained through both V and B�lters. Typial exposure times were 360 s for the B frames and 240 s for the V frames.The pixel sale was 0:00395, giving a �eld of view 13:05� 13:05.The loation and tentative periods of the variables are given in Table 1. The x and yoordinates are in arseonds with respet to the luster enter, given in the Clement etal. (2001) online atalog as RA 20h03:m2 and De �22Æ040 (J1950). Beause the data arelimited and relatively noisy, the periods are given to only three signi�ant �gures. Lighturves (in ux units) based on the periods of Table 1 are shown in Figure 1.Of the four nights reported here, the data for night one were the least reliable and arenot plotted for NV1, NV2, and NV3 (B light urve). NV1 was not found in the data fromnights one or six. Three of the stars reported here have periods less than 0.3 d. While themost natural interpretation is that they are simply �rst-overtone pulsators (Kov�as 1998;
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Catelan 2004), there also exists the possibility that they are RR Lyrae stars pulsating inthe seond overtone (Alok et al. 1996; Clement & Rowe 2000). The low amplitudesof seond-overtone and short-period �rst-overtone pulsators might aount for these starsbeing found only at the lower image-subtration threshold, although their loation verylose to the luster ore may have been an important fator as well. NV2 seems to havetwo distint B light urves. The reason for this is not lear. It is likely that it is a blendedimage, but this should not a�et the di�erential ux as determined by ISIS. NV3 has asomewhat unusual urve, showing a large dip in brightness on nights 1 and 6. The lighturve is roughly onsistent with an elipsing binary of the � Lyrae type, although ourtentative short period ould favor a W UMa lassi�ation instead. However, a period ofapproximately 1.93 days will also phase the data well, produing a light urve with largegaps.

Table 1. Loations and tentative periods for new variables.Variable x(00) y(00) Period (d) TypeNV1 6:4 �2:1 0.278 RRe or RRNV2 4:0 2:3 0.276 RRe or RRNV3 0:0 1:0 0.634 EB?NV4 �1:5 1:2 0.269 RRe or RR
Aknowledgements:M.C. aknowledges support by Proyeto FONDECYT Regular No. 1030954. H.A.S.aknowledges the NSF for support under grant AST 02-05813.

Referenes:Alard, C., 2000, A&AS, 144, 363Alok, C., Allsman, R.A., Axelrod, T.S., et al., 1996, AJ, 111, 1146Catelan, M., 2004, ASP Conf. Ser., 310, 113, in: Variable Stars in the Loal Group, ed.D. W. Kurtz & K. R. Pollard (San Franiso: ASP)Catelan, M., Borissova, J., Ferraro, F.R., Corwin, T.M., Smith, H.A., Kurtev, R., 2002,AJ, 124, 364Catelan, M., Borissova, J., Sweigart, A.V., Spassova, N., 1998, ApJ, 494, 265Clement, C.M., Rowe, J., 2000, AJ, 120, 2579Clement, C.M., et al., 2001, AJ, 122, 2587Corwin, T.M., Catelan, M., Smith, H.A., Borissova, J., Ferraro, F.R., Raburn, W.S.,2003, AJ, 125, 2543Kov�as, G., 1998, ASP Conf. Ser., 135, 52, in: A Half Century of Stellar PulsationInterpretations, ed. P. A. Bradley & J. A. Guzik (San Franiso: ASP)
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PhaseFigure 1. B and V -band di�erential light urves (in ux units) for the four new variables in M75. Theopen squares represent data from night 1, the �lled squares from night 5, the open triangles fromnight 6, and the �lled triangles from night 7.
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NEW TIMES OF MINIMA OF SOME ECLIPSING BINARY STARS
DO�GRU, S. S.; DO�GRU, D.; ERDEM, A.; C� IC�EK, C.; DEMIRCAN, O.
C�anakkale Onsekiz Mart University Observatory, Terzio�glu Campus, TR-17100, C�anakkale, Turkey; e-mail:dogru�omu.edu.tr

Observatory and telesope:30-m Cassegrain-Shmidt telesope of the C�anakkale University Observatory,(C�UG301)30-m Cassegrain-Shmidt telesope of the C�anakkale University Observatory,(C�UG302)
Detetor: -ST10XME amera, Peltier ooling, KAF 3200ME hip,170 � 120 FOV, 2184 � 1472 pixels.-ST237 amera, Peltier ooling, TC237 hip, 110�80 FOV,640 � 480 pixels.
Method of data redution:Redution of the CCD frames was made with C-MUNIPACK1 software.
Method of minimum determination:Kwee { van Woerden method (Kwee & van Woerden, 1956).

1Motl, D., 2004, C-MUNIPACK, http://integral.si.muni.z/munipak/
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Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+HL Aur 53787.3073 0.0001 I V C�UG301TU Boo 53862.4745 0.0002 I C C�UG302TY Boo 53787.5077 0.0002 I V C�UG30153850.4615 0.0001 II C C�UG30253862.5131 0.0003 II C C�UG302TZ Boo 53862.5218 0.0005 I C C�UG302AC Boo 53862.5157 0.0002 I C C�UG302CV Boo 53849.3996 0.0002 II C C�UG302EF Boo 53789.3134 0.0002 II V C�UG301RW Com 53827.38402 0.00007 I V C�UG30153845.3034 0.0001 II C C�UG30253863.3379 0.0002 II C C�UG302RZ Com 52849.4809 0.0006 II C C�UG30253863.3564 0.0002 II C C�UG302CC Com 53850.36952 0.00005 I C C�UG302RZ Dra 53590.3784 0.0001 I V C�UG301AX Dra 53800.3190 0.0002 I V C�UG301BW Dra 53601.4952 0.0003 I V C�UG301EM La 53590.4866 0.0003 II V C�UG301V502 Oph 53863.4527 0.0002 II C C�UG302FZ Ori 53771.2680 0.0002 I BVR C�UG301XZ UMa 53800.5090 0.0002 I V C�UG301AW Vir 53787.4543 0.0001 II V C�UG301Remarks:We present 23 minima times of 18 elipsing binaries. In the Remarks olumn ofTimes of Minima table, telesopes used in the observations are given.Aknowledgements:This work was partly supported by the Researh Found of C�anakkale Onsekiz MartUniversity.

Referene:Kwee, K. K., & van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327.

ERRATUM FOR IBVS 5707Time of minimum of RZ Com was given as 52849.4809, but it should be 53849.4809.S. Serkan Do�gru
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VARIABILITY OF V838 Mon BEFORE ITS OUTBURSTKIMESWENGER, S.1; EYRES, S.P.S.21 Institut f�ur Astro- und Teilhenphysik, Universit�at Innsbruk, Tehnikerstra�e 25, A-6020 Innsbruk, Austria2 Dept. of Physis, Astronomy & Mathematis, University of Central Lanashire, Preston PR1 2HE, UK

V838 Mon had an unusual \nova-like" outburst in 2002 (Munari et al., 2002, Kimes-wenger et al., 2002). Several attempts at photometry of the progenitor on arhival platesled to di�erent results (Munari et al., 2002, Kimeswenger et al., 2002, Goranskij et al.,2004). While the �rst two used sans based on the SERC-J plate from 1983 and theUKST-ER plate from 1989, Goranskij et al. (2004) added the UKST-I plate from 1982and the POSS-I plates from 1952. Munari et al. (2005) used the USNO-B1 atalogue anda revised alibration based on their CCD sequene. The USNO-B1 is based on sans withan 8 bit linear greysale only. Thus the stellar images are without grey wings and no de-blending an be done. There are also two bright objets (USNO-B1.0 0861-0120005 andUSNO-B1.0 0861-0120000) at/near the target position. It is also not lear to the readerhow Munari et al. (2005) averaged the di�erent bands used in USNO-B1 (POSS-I Oand SERC-J). The investigation of the \older twin" of this unusual objet | V4332 Sgr(Nova Sgr 1994) | shows the progenitor might be variable during the last years beforeoutburst (Kimeswenger, 2006). This is essential for the investigation of the spetral energydistribution (SED).Here we used not DSS sans, but the SuperCOSMOS sans (exept POSS-I O) of thesame plates used by Munari et al. (2002) and Goranskij et al. (2004). These sans havea muh higher spatial resolution. Baher et al. (2005) have shown, that this does notnormally improve the photometry of unblended stars. But as already mentioned there,blended objets have often been rejeted in their work. V838 Mon is within a small groupof stars. Small apertures and high resolution are thus essential here (for a alibrationof the \best aperture" see Baher et al., 2005). Figure 1 shows the inrease of qualityand better de-blending apabilities using the SuperCOSMOS sans. In addition to thesurveys used up to now, the SuperCOSMOS server also provides us with the sans ofthe new UKST-SR survey. This plate was taken in parallel to the UKST H� survey foro�-band ontinuum subtration. It was obtained less than four years before the outburstof V838 Mon and was overlooked up to now. It gives us valuable additional information.All photographi plates were alibrated using the CCD sequene of Munari et al. (2005)and the nonlinear tuning for digitized sky surveys by Baher et al. (2005). The latterhange of the method is the main di�erene to the alibration used by Kimeswenger et al.(2002). They only used a linear approximation to a few stars having the same magnitude.The blue bands of the POSS-I and of the SERC-J survey strongly di�er in their band-pass. Thus the onversion to standard B magnitudes was used for the omparison. Whilethe BJ onversion is well studied (Baher et al., 2005) there exist no suh extensive studies



2 IBVS 5708

Figure 1. The upper panel shows the 1989 UKST-ER plate. The left hand image is the DSS-2 san(resolution 1:0001). The right image shows the same plate from the SuperCOSMOS sans (resolution0:0067). On the DSS-2 san the stars are learly elongated and overlap with their neighbors. The lowerpanel shows the same �eld on the DSS-1 (resolution 1:007) POSS-I E plate and again the SuperCOSMOSsan. Here the de-blending problem for V838 Mon is even more obvious
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Figure 2. The photographi red band photometries from POSS-I E (1953) and UKST-ER (1989) showno signi�ant variation until at least 1989. The fading of V838 Mon (ross) during the late nineties isevident on the UKST-SR (1998) plate. The blue photometries (onverted to standard B magnitudes)show no variations before 1983 either. The I band ombines the photographi UKST-IR (1982) platewith the data from the DENIS (1999) CCD survey. The same fading as in the R-band is obvious
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for the POSS-I O. Dorshner et al. (1966) assume there is no olor orretion required.We found with the �eld stars mO = B�0:030(B�R)�0:058. This orretion was appliedto derive mO magnitudes of the stars of the CCD sequene for alibration purposes. Asmost of the �eld stars are foreground stars with typially 0:m4 � (B�V) � 0:m8, this e�etis small. This led Goranskij et al. (2004) to the onlusion, that olor orretions neednot be applied at all. They used a omparison with stars in that olor range only. Whilethese �eld stars have spetral types of A-F with a strong Balmer jump, the progenitor ofV838 Mon is a heavily reddened blue objet without any Balmer jump. Thus the e�etivewavelength di�ers even when they have about the same (B� V) olor. This is ertainlytrue for the BJ ! B onversion. However it is weak at the wavelengths of the SERC-Jsurvey, so it may not a�et the work of Goranskij et al. (2004) signi�antly. It is moresigni�ant for the mO ! B alulation (with the �lter just on the Balmer ontinuumabsorption).The last data before the outburst was taken by the DENIS and the 2MASS surveys.The 2MASS survey visited the target twie due to an overlap of neighboring tiles. Whilethe 02/11/1998 data is in the point soure data base, another plate was taken just 37days after that. We have loaded both images from the data base, to redo the photometryon both of them. This gives a good error estimate by using the stars in the overlap of thetwo observations. Finally we have aess to the non-publi DENIS images. The DENISsurvey is known to sometimes have systemati zero point shifts. The standard surveyoperations of alibration is insuÆient here. Also the Ks band was at its limits for thissoure. Thus the question arises, whether the di�erene to 2MASS is therefore high in thisband. Using the 2MASS data of the �eld stars around the target and the improvement ofthe alibration for DENIS data by Kimeswenger et al. (2004) we obtained a more auratephotometri alibration in J and Ks. The orreted values are given in the table below.
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Table 1: Summary of the photometry (sorted by date of observation). The horizontal line in the middlemarks the start of the fading. Data before this line should not be mixed with those after the line, whenadjusting a SEDdate JD � material band name �e�1) mag err2400000.0 [�m℄16/01/1953 34393.32 POSS-I E 0.650 14:m58 0:m1316/01/1953 34393.41 POSS-I O 0.405 15:m68 0:m1522/01/1982 44990.57 SERC-I Ip 0.840 14:m15 0:m0817/01/1983 45350.52 SERC-J BJ 0.475 15:m49 0:m0905/03/1989 47589.47 UKST-ER r 0.650 14:m45 0:m0901/02/1998 50844.45 UKST-SR r 0.650 14:m91 0:m1002/11/1998 51119.86 2MASS J 1.150 13:m86 0:m03H 1.650 13:m50 0:m04Ks 2.150 13:m31 0:m0409/12/1998 51156.83 2MASS J 1.150 13:m96 0:m04H 1.650 13:m55 0:m03Ks 2.150 13:m43 0:m0512/12/1999 51524.76 DENIS I 0.790 14:m52 0:m032)J 1.150 13:m82 0:m06Ks 2.150 13:m12 0:m071) based on the SED with Te� > 15 000 K and E(B�V) � 0:m72) single band | error estimate taken from survey point soure atalogueIn our opinion the disrepanies of the photometry mentioned in the introdution orig-inate in the blend with neighboring objets and the di�erent handling of olor equations.The new photometry provided here now gives more aurate values for SED �tting. Thefading found here might be important for interpreting the nature of this unique objet.But even more important is the fat that the photographi data before 1990 should notbe used together with the 1998/1999 NIR survey data when �tting the SED or whenderiving the foreground extintion. The fading lowered the NIR data and thus leads toan overestimate of the interstellar extintion and/or an overestimate of the progenitorse�etive temperature. As we do not have blue data during the late nineties, we do nothave any idea about a possible olor hange. Thus we annot deide, if the fading isaused by a hange of the temperature, a ontration of the photosphere, or any otherkind of geometri e�ets.
Referenes:Baher, A., Kimeswenger, S., Teutsh, P., 2005, MNRAS, 362, 542Dorshner, J., G�urtler, J., Shielike, R., Shmidt, K.-H., 1966, AN, 289, 51Goranskij, V.P., Shugarov, S.Yu., Barsukova, E.A., Kroll, P., 2004, IBVS, No. 5511Kimeswenger, S., 2006, AN, 327, 44Kimeswenger, S., Lederle, C., Rihihi, A., et al., 2004, A&A, 413, 1037Kimeswenger, S., Lederle, C., Shmeja, S., Armsdorfer, B., 2002, MNRAS, 336, L43Monet, D.G., Levine, S.E., Canzian, B., et al., 2003, AJ, 125, 984Munari, U., Henden, A., Kiyota, S., et al., 2002, A&A, 389, L51Munari, U., Henden, A., Vallenari, A., et al., 2005, A&A, 434, 1107
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BVRCIC PHOTOMETRY OF THREE RRAB STARSJURCSIK, J.1; S �ODOR, �A.1; V�ARADI, M.1; VIDA, K.2; POSZTOB�ANYI, K.2; SZING, A.3; HURTA, ZS.2;D�EK�ANY, I.2; WASHUETTL, A.4; VITYI, N.21 Konkoly Observatory of the Hungarian Aademy of Sienes, P.O. Box 67, H-1525 Budapest, Hungary;e-mail: jursik�konkoly.hu2 E�otv�os Lor�and University, Department of Astronomy, P.O. Box 32, H-1518 Budapest, Hungary3 University of Szeged, Dept. of Exp. Physis and Astron. Obs., H-6720 Szeged, D�om t�er 9, Hungary4 Astrophysikalishes Institut Potsdam, An der Sternwarte 16, 14482 Potsdam, Germany

The disovery of small amplitude light urve modulation of RR Gem and SS Cn (Ju-rsik et al., 2005, 2006) warns that having not enough extended and aurate photometrysimilar modulation behaviour of RR Lyrae stars may have esaped detetion. In this noteCCD observations of three RRab stars (TZ Aur, BH Aur, TW Lyn) extending over 20-30days intervals are published.Photoeletri observations of TZ Aur were obtained by Fith et al. (1966), Sturh(1966), Stepien (1972), and Epstein (1969). Beause of the inhomogeneity, their obser-vations did not allow to resolve smaller light urve hanges. For TW Lyn and BH Auronly a few, V and R band measurements were published by Shmidt et al. (1995) andShmidt & Reiswig (1993), respetively. Aording to our observations the light urvesof the three stars remain stable within the auray limit of the photometry. Our datado not, however, exlude the possibility of light urve hanges on longer time sales.The observations were made with the 60-m automati telesope of Konkoly Observa-tory, Sv�abhegy, Budapest, equipped with aWright 750�1100 CCD amera using BV RCIC�lters. Log of observations are summarized in Table 1.Table 1. Log of observationsStar Comparison Observation period No. of nights �ltersTZ Aur BD +41 1609 2453329 { 2453358 13 BV RCICBH Aur GSC 02397-00378 2453743 { 2453762 12 V RCICTW Lyn GSC 02971-00853 2453361 { 2453387 17 BV RCIC
Data redution was performed using standard IRAF1 pakages. Instrumental mag-nitudes were transformed to the standard BV RCIC system by observing photometristandards in M67 (Chevalier & Ilovaisky, 1991).

1IRAF is distributed by the National Optial Astronomy Observatories, whih are operated by the Assoiation ofUniversities for Researh in Astronomy, In., under ooperative agreement with the National Siene Foundation.
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Figure 1. Di�erential V , B � V , V �RC and V � IC light and olour urves of TZ Aur
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Figure 3. Di�erential V , B � V , V �RC and V � IC light and olour urves of TW Lyn
Our photometri data available eletronially from the IBVS website list the BV RCICmagnitude di�erenes between the variable and the omparison. Standard magnitudes ofthe omparison stars are available only for TZ Aur in UBV bands (Stepien, 1972). Theonstany of the brightness of the omparison stars was heked by measuring magnitudedi�erenes to 3-6 other stars in our �eld of views. The rms. satter of these data istypially less than 0.01 mag. in eah band whih equals to the rms satter of the Fourier�t of the light urves of the variables. The V light urves and the B � V , V � RC andV � IC olour urves of the three stars are plotted in Figs. 1-3.Normal maximum timings and the Fourier parameters of the V light urves are listedin Table 2.Spetrosopi [Fe/H℄ values from the literature (transformed for the metaliity saleused by Jursik & Kov�as (1996)) and [Fe/H℄ alulated from the Fourier parametersaording to the formula derived in Jursik & Kov�as (1996) are given in Table 3.

Table 2. Fourier parameters and normal maximum timings of the V light urves
Star T0 [HJD℄ P� A1 R21 R31 R41 R51 '21 '31 '41 '51�2453000 [d℄ [mag℄TZ Aur 343.622 0.3916746 0.441 0.560 0.349 0.238 0.152 2.359 5.094 1.416 4.174BH Aur 755.264 0.4560898 0.316 0.532 0.326 0.171 0.101 2.606 5.447 2.057 4.707TW Lyn 375.551 0.4818600 0.344 0.552 0.343 0.195 0.110 2.558 5.358 1.992 4.658�Taken from the GCVS (Kholopov et al., 1985).
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Table 3. Spetrosopi and ,photometri' [Fe/H℄ valuesStar [Fe/H℄ spet. ref. [Fe/H℄ phot.TZ Aur �0:60 Layden (1994) �0:30�0:63 Suntze� et al. (1994)BH Aur +0:14 Fernley & Barnes (1997) �0:17TW Lyn �1:03 Layden (1994) �0:43�0:09 Fernley & Barnes (1997)

The relative absolute magnitudes of the three stars estimated from the Fourier pa-rameters using the �rst equation of Table 6. of Kov�as & Walker (2001) indiate slightbrightness di�erenes between the stars. TW Lyn is the brightest and TZ Aur is thefaintest, but the di�erene between their MV is only 0.08 mag.The �nanial support of OTKA grants T-043504, and T-048961 is aknowledged.
Referenes:Chevalier, C., Ilovaisky, S.A., 1991, A&A Suppl. Ser., 90, 225Epstein, I., 1969, AJ, 74, 1131Fernley, J., Barnes, T.G., 1997, A&A Suppl. Ser., 125, 313Fith, W.S., Wisniewski, W.Z, Johnson, H.L., 1966, Comm. Lunar and Planet. Lab., Vol5., No 71Jursik, J., Kov�as, G., 1996, A&A, 312, 111Jursik, J., S�odor, �A., V�aradi, M., Szeidl, B., Washuettl, A., et al., 2005, A&A, 430, 1049Jursik, J., Szeidl, B., S�odor, �A., D�ek�any, I., Hurta, Zs., et al., 2006, AJ, 132, 61Kholopov, P.N., et al., 1985, General Catalogue of Variable Stars, Mosow: Nauka Pub-lishing House, 1988, 4th ed., edited by Kholopov, P.N.; and 2004 web edition(http://www.sai.msu.su/groups/luster/gvs/)Kov�as, G., & Walker, A., 2001, A&A, 371, 579Layden, A., 1994, AJ, 108, 1016Shmidt, E.G., Chab, J.R., Reiswig, D.E. 1995, AJ, 109, 1239Shmidt, E.G., Reiswig, D.E., 1993, AJ, 106, 2429Stepien, K., 1972, Ata Astron., 22, 175Sturh, C.R., 1966, ApJ, 143, 774Suntze�, B.N., Kraft, R.P., Kinman, T.D., 1994, ApJ Suppl. Ser., 93, 271
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CCD PHOTOMETRY OF DF Lyr, BY Peg, CW Peg, AND RW Tri

POLSGROVE, D.E.1; WETTERER, C.J.1; BLOOMER, R.H.2; NEWTON, J.D.21 United States Air Fore Aademy, USAF Aademy, CO 80840, USA, e-mail: daniel.polsgrove�usafa.edu2 King College, Bristol, TN 37620, USA, e-mail: rhbloome�king.edu
Observed star(s):Star name GCVS Coordinates (J2000) Comp./hektype RA De star(s)DF Lyr EW/D 18h53m34:s2 +28Æ0402000 CTI atalogBY Peg EW/KW 21h38m52:s2 +28Æ0504600 CTI atalogCW Peg EA/SD 21h48m27:s6 +28Æ0602900 CTI atalogRW Tri EA/WD+NL 02h25m36:s1 +28Æ0505100 CTI atalogObservatory and telesope:CCD Transit Instrument (CTI), 1.8-m f/2.2 meridian pointing telesopeUS Air Fore Aademy Observatory (AFA), 0.61-m f/15.6 Cassegrain telesopeDetetor: CTI: RCA LN2-ooled CCD, 320 � 512 pixels, 8:03 widestrip, AFA: Photometris LN2-ooled CCD, 512�512 pix-els, 3:06� 3:06 FOV.Filter(s): CTI: BV R, AFA: BV RDate(s) of the observation(s):CTI: 1987.10{1991.05, AFA: 2004.02{2005.11The original CCD/Transit Instrument (CTI) was a stationary, meridian pointing 1.8meter, f/2.2 optial telesope that imaged a 8:260 strip of the sky at all right asensions.CTI operated on Kitt Peak from Deember 1984 to April 1992 and observed in the merid-ian at a delination entered at +28Æ020 (1987.5 epoh, J2000 equinox), four degrees fromthe zenith. The resulting CTI survey area not only unovered a multitude of previouslyunknown variable stars, but also observed many known variable stars (Wetterer et al.(1996)). This paper reports on observations at the US Air Fore Aademy (AFA) of fourof these previously known variable stars that are elipsing binary systems. All imageswere bias subtrated, at �elded, and the magnitudes of the variable and its omparisonstars were extrated using IRAF's aperture photometry.Photometri harateristis for these stars are listed in Table 1. VMax, VMinP, and VMinSare the average standard V magnitudes at maximum, primary minimum, and seondary
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minimum light. AFA magnitudes were transformed to CTI instrumental magnitudesvia di�erential photometry with nearby CTI stars in the same AFA �eld of view andthen to standard magnitudes using previously determined transformation oeÆients asdetailed in Equations (3) and (4) in Wetterer et al. (1996) and assuming onstant B�V .Beause of the di�erential photometry between stars on the same �eld the �rst orderextintion orretion is very small and is not applied, the seond order term is negleted.Calulated random errors are shown in parentheses while estimated systemati errorsintrodued by not aounting for the hanging B � V with respet to phase are shownin square brakets. We estimated what the systemati error is by using what we knowof the system from our Binary Star Maker 3.0 �t to estimate what the B � V is duringelipses and how this would a�et the standard magnitude alulation (for RW Tri weused the fat that the GCVS lists the system to have a M0V type star so assumed theprimary elipse's B � V to be 1.4 based on Main Sequene tables we use). CTI/AFAobs is the number of observations from eah site. The GCVS period, the Atlas of O � CDiagrams of Elipsing Binary Stars (Kreiner 2004) period, and period alulated usingCTI and AFA V photometry and employing the standard period �nding algorithm ofLaer and Kinman (1965) are in days. Finally, new alulated ephemeris light elements(HJD epoh � 2400000, linear term, quadrati term) using new and historial minimatimings (unertainties estimated for those timings whose unertainties were not reported)are listed in days. The new minima timings were determined from those AFA nightswhere a minimum was adequately observed using the Kwee and Van Woerden method(Kwee and Van Woerden (1956)). This is not possible for the CTI data beause CTIobserved eah star only one per night, however, approximate CTI minima timings weredetermined using the most prominent darkenings (lose to known minimum magnitudeand given an unertainty related to sharpness of minima) and CTI/AFA period solutionin Table 1. All minima timings (HJD� 2400000) are listed in Table 2.We used Binary Maker 3.0 software and referene manual (Bradstreet (2004)) to obtainpreliminary solutions for three of these binaries (RW Tri was exluded due to the volumeof literature already available regarding the physial harateristis of this system). BothDF Lyr and BY Peg appear to have rounded minima and smoothly varying light urvesharateristi of W UMa elipsing binaries undergoing partial elipses. CW Peg, on theother hand, has a deep primary elipse and a shallow seondary elipse that was neverobserved onsistent with an Algol type system. For all systems, we assumed both starswere on the Main Sequene and used the measured olors and elipse depth di�erenes toestimate mass ratios and surfae temperatures using tables adapted from Allen (2000). Wethen adjusted the �llout fator and inlination to most losely reprodue the lighturve.We also ompared the radii of the stars as determined by the �t to the model MainSequene stars for self-onsisteny. In this analysis, we used standard values for gravitydarkening oeÆients (1.00 for radiative stars of T > 7200 K and 0.32 for onvetivestars), limb darkening oeÆients (Van Hamme (1993)) and reetion oeÆients (1.0for radiative stars and 0.5 for onvetive stars) and assumed there was no third lightontribution. Table 3 summarizes the results. The V light urves from CTI and AFAdata (with Binary Maker 3's �t based on the preliminary solution where appliable) areshown in Figures 1 (DF Lyr), 2 (BY Peg), 4 (CW Peg), and 6 (RW Tri). O � C values(against GCVS light elements) for available data, Kreiner's solution, and solution basedon the new ephemerides of Table 1 are plotted in Figures 3 (BY Peg), 5 (CW Peg) and 7(RW Tri).
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Table 1: Photometri harateristisDF Lyr BY Peg CW Peg RW TriVMax 13.031(4) 12.419(8) 11.917(2) 13.082(7)VMinP 13.500(10)[+3℄ 12.919(9)[+2℄ 15.352(9)[+103℄ 15.5(1)[+1℄VMinS 13.353(7)[�2℄ 12.782(6)[�2℄ - -VMean 13.145(1) 12.585(1) 12.006(1) 13.210(14)(B � V ) 0.437(8) 0.849(7) 0.061(6) 0.140(15)E(B � V ) 0.27(3) 0.12(1) 0.09(1) 0.07(1)CTI/AFA obs 27 / 542 22 / 364 22 / 458 54 / 135GCVS period 0.577128 0.341937 2.372516 0.231883Kreiner period 0.57712889 0.3419412(2) 2.372521(2) 0.23188318(2)CTI/AFA period 0.5771285(10) 0.3419371(6) 2.3725201(5) 0.23188297(8)new ephem epoh 53,522.7396(6) 45,565.4946(8) 53,630.9437(3) 53,639.92521(13)new ephem linear 0.57712884(3) 0.34193423(8) 2.3725133(15) 0.231882976(6)new ephem quad - +1:08(3)� 10�10 �4:3(5)� 10�9 �3:12(6)� 10�12Table 2: Minima timingsObjet HJD of Min. E Type FilterDF Lyr 47,681.91(1) -10120.5 II V48,101.77(1) -9393 I V53,513.7956(2) �15.5 II V53,515.8135(2) �12 I R53,518.69880(12) �7 I V53,519.8523(4) �5 I V53,522.7372(3) 0 I R53,528.7986(3) 10.5 II RBY Peg 47,357.92(2) �18456 I V47,823.64(2) �17094 I V48,127.79(2) �16204.5 II V48,175.66(2) �16064.5 II V48,539.66(2) �15000 I B53,604.942(3) �186.5 II V53,628.7084(6) �117 I V53,628.8751(6) �116.5 II V53,647.6857(4) �61.5 II V53,657.7693(2) �32 I V53,666.6557(3) �6 I V53,668.71385(17) 0 I BCW Peg 47,357.99(3) �2644 I B47,419.67(3) �2588 I B53,630.9401(7) 0 I VRW Tri 47,475.777(3) �26583 I V47,823.833(3) �25082 I V47,833.804(3) �25039 I V53,626.9326(13) �56 I V53,639.9221(2) 0 I VTable 3: Binary Maker 3 preliminary solutionsDF Lyr BY Peg CW PegMass Ratio (MII=MI) 0.73 0.83 0.21FilloutI �0.05 0.10 �0.63FilloutII �0.10 0.10 0.30TI 8400 K 5500 K 10200 KTII 7100 K 5000 K 4300 KInlination 77 degrees 71 degrees 86 degrees
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Figure 1. Lighturve for DF Lyr: P = 0:5771285(10) days, epoh = 2,453,522.7372(3)
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Figure 2. Lighturve for BY Peg: P = 0:3419371(6) days, epoh = 2,453,668.71385(17)
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Figure 3. O � C plot for BY Peg using GCVS light elements (BBSAG from Qian and Ma (2001),Diethelm (2005), and Kreiner (2006)
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Figure 4. Lighturve for CW Peg: P = 2:3725201(5) days, epoh = 2,453,630.9401(7)
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Figure 5. O � C plot for CW Peg using GCVS light elements (BBSAG from Diethelm (2003),Diethelm (2004), and Kreiner (2006))
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Figure 6. Lighturve for RW Tri: P = 0:23188297(8) days, epoh = 2,453,639.9221(2)
Notes on individual stars:DF Lyr is a short-period binary with an EW-type light urve. The preliminary �tindiates a near ontat system with radii � 7 % smaller than orresponding model MainSequene stars of the same spetral lass. A perfet math is ahieved for stars 600 Kooler and is possible if a lower reddening is adopted. The light urve has di�erenes fromnight to night indiating the possible presene of spots, whih may also be produing alarger than expeted satter in the timings in the O � C diagram. With so few timingsand having to estimate unertainties for earlier epohs, a weighted least squares �t to all
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Figure 7. O�C plot for RW Tri using GCVS light elements (BBSAG from Diethelm (2003), Diethelm(2004), Kreiner (2006), and Nelson (2006); \various old" from Walker (1963), Surkova and Skatova(1969), Warner (1973), Winkler (1977), and Protith, E�mov and Proko�eva from Kreiner (2006);\various new" from Longmore et al. (1981), Smak (1995), Zejda (2004), Kraji (2006), ROTSE fromNelson (2006), and Mikulasek and BRNO observers from Kreiner (2006))
the data yields elements dominated by later epohs and obviously erroneous. The newephemeris of Table 1 is from a simple least squares linear �t and is essentially identialto Kreiner's solution.BY Peg is a short-period binary with an EW-type light urve. The preliminary �tindiates a ontat system with the primary's radius onsistent with the orrespondingmodel Main Sequene star of the same spetral lass and the seondary's radius � 10 %smaller. The light urve appears to have signi�ant di�erenes from night to night indi-ating the possible presene of spots or unknown systemati error. The timings in theO�C diagram also displays a larger than expeted satter. Qian and Ma (2001) analyzedO�C values and proposed a revised ephemeris indiating a dereasing period (note thatthere is an error in Qian and Ma's paper: the exponent of the quadradi term should be�11 and not �8) also shown in Figure 3. It is lear that Qian and Ma's ephemeris is notorret. This paper's new ephemeris of Table 1 uses data after 1970 and indiates theperiod may atually be inreasing at a rate of dp=dt = +2:31(6)�10�7 day/yr. The threehistorial timings (one in 1936 and two in 1956) not used do not �t the new ephemeris.Interestingly, the 1936 timing would be lose to the new ephemeris if the measured minimawas a seondary elipse and not a primary elipse.CW Peg has a deep primary elipse and very shallow seondary implying a possiblesemi-detahed or Algol-type binary, with the preliminary solution parameters supportingthis onlusion. The new ephemeris of Table 1 uses data after 1980 and indiates theperiod may be dereasing at a rate of dp=dt = �6:6(8)� 10�7 day/yr. The one historialtiming from 1936 not used does not �t the new ephemeris.RW Tri is a nova-like elipsing binary, well-studied from a variety of perspetives andbelieved to onsist of a late-type star whih is transferring material to a ompanion whitedwarf. Past observations have led to the onlusion that it exhibits long-term variations
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in its mass-transfer rate. The new ephemeris of Table 1 indiates the period may bedereasing at a rate of dp=dt = �9:8(3) � 10�9 day/yr, indiating RW Tri may haveentered a period of inreased mass transfer.Aknowledgements: We would like to thank Dr. Jerzy Kreiner for sharing historialtiming data on these stars, Dr. Dan Caton for his vital assistane, Air Fore AademyCadets Donny Heaton, Matthew Spakowski, and Anthony Young for observations, and theAppalahian College Assoiation for a grant that provided the opportunity for researhto be ompleted. This researh made use of the SIMBAD database.
Referenes:Afriano, J.L., Nather, R.E., Patterson, J., Robinson, E.L. and Warner, B., 1978, PASP,90, 568Agerer, F., Dahm, M. and Hubsher, J., 2001, IBVS, No. 5017Agerer, F. and Hubsher, J., 2002, IBVS, No. 5296.Agerer, F. and Hubsher, J., 2003, IBVS, No. 5484Allen, C.W., 2000, Astrophysial Quantities, 4th ed., Springer-Verlag, New YorkBradstreet, D., 2004, Binary Maker 3.0, Contat Software, 725 Standbridge St, Norris-town, PA 19401-5505Diethelm, R., 2003, IBVS, No. 5438Diethelm, R., 2004, IBVS, No. 5543Diethelm, R., 2005, IBVS, No. 5653Dvorak, S.W., 2003, IBVS, No. 5502Hubsher, J., 2005, IBVS, No. 5643Hubsher, J., Pashke, A., and Walter, F., 2005, IBVS, No. 5657Kraji, T., 2006, IBVS, No. 5690Kreiner, J.M., 2004, Ata Astronomia, 54, 207Kreiner, J.M., 2006, personal ommuniationKwee, K. and Van Woerden, H., 1956, BAN, 12, 327Laer, J. and Kinman, T., 1965, ApJ Sup., 11, 216Longmore, A.J., Lee, T.J., Allen, D.A., and Adams, D.J., 1981, MNRAS, 195, 825Nelson, R.H., 2006,http://www.aavso.org/observing/programs/elipser/om/nelson om.shtmlQian, S. and Ma, Y., 2001, PASP, 113, 754Robinson, E.L., Shetrone, M.D. and Afriano, J.L., 1991, AJ, 102, 1176Safar, J. and Zejda, M., 2002, IBVS, No. 5263Smak, J., 1995, Ata Astronomia, 45, 259Surkova, L.P. and Skatova, N.V., 1969, IBVS, No. 394Van Hamme, W., 1993, AJ, 106, 2096Walker, M.F., 1963, ApJ, 137, 485.Warner, B., 1973, IBVS, No. 852.Wetterer, C.J., MGraw, J.T., Hess T.R., and Grashuis, R., 1996, AJ, 112, 742.Winkler, L., 1977, AJ, 82, 1008.Zejda, M., 2004, IBVS, No. 5583.
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CALIBRATION OF A UBVRI SEQUENCE AROUND NOVA Cyg 2006FRIGO, A.1; OCCNER, P.1; TOMASONI, S.1; MORETTI, S.2; TOMASELLI, S.2; GRAZIANI, M.2;DALLAPORTA, S.3; HENDEN, A.4; SIVIERO, A.5; MUNARI, U.51 Museo Civio di Rovereto, Borgo S. Caterina, 38068 Rovereto (TN), Italy2 ARAR, Cirosrizione 3, Via Oreoli 15, Forli, Italy3 Via Filzi 9, I-38034 Cembra (TN), Italy4 AAVSO, 25 Birh St., Cambridge, MA USA5 INAF, Osservatorio Astronomio di Padova, Sede di Asiago, I-36032 Asiago (VI), Italy
Nova Cygni 2006 (= V2362 Cyg) was disovered by H. Nishimura, as reported inNakano (2006), at mag 10.5 on photographs obtained on April 2.807 UT. Spetrosopion�rmation was given by Yamaoka (2006, and referenes therein).The peak brightness reahed by the nova (V � 8:5 on April 5.5 UT) and its slowdeline make it a favorable target for protrated observations during the whole summer2006 season of visibility. To assist interested observers we have alibrated an aurateUBV (RI)C photometri omparison sequene around the nova, whih is identi�ed inFig. 1 and tabulated in Table 1. The sequene extends over a 6� 6 armin �eld enteredon the nova itself and the photometri stability of the omparison stars has been hekedby repeated observations in twelve independent nights between April and May 2006.The UBV magnitudes have been alibrated with CCD observations obtained with avariety of private instruments during nine di�erent nights with respet to the Hoag etal. (1961) photoeletri photometry of the nearby open lusters NGC 6910, NGC 6913,NGC 7062, NGC 7063 and NGC 7209. Hoag et al. photometry was obtained with thesame instrumentation that was used originally in the de�nition of the UBV system ofJohnson & Morgan (1951, 1953), and it is tightly linked to it. The nova and luster�elds were observed at very similar air-masses during good photometri nights. Colortransformation equations were haraterized by slopes always within the margins 0.91{1.06. For only two nights the di�erene in air-mass would projet into a � 0:01 mage�et on the derived magnitudes, and for them observations of the referene lusters wereprotrated long enough to derive the atmospheri extintion oeÆients. The telesopeswe used were: (a) a 0.50-m f/8 Cassegrain reetor equipped with an Apogee Alta 260eCCD amera and Opte UBV �lters loated on Mt. Zugna, Rovereto (TN), Italy, (b) aNewton 0.42-m f/5.5 reetor with an Apogee Alta 260e CCD amera and Shuler UBV�lters, loated in Bastia (RA), Italy, and () a Meade RCX 400 1200 f/8 telesope equippedwith an SBIG ST-9 CCD amera and native B, V Johnson �lters.The RC/IC magnitudes were obtained from the Sonoita Researh Observatory (SRO)in southern Arizona (USA), using a 0.35-m roboti telesope and SBIG STL-1001 CCDsystem. Observations on eah photometri night inluded following an extintion star from
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Table 1: Magnitudes and their errors for the stars in the photometri sequene. N indiates the numberof nights in whih the given star has been measured in the given band. Star a orresponds to TYC3181-1159-1 = GSC 03181-01159U NU B NB V NV V � RC NV R R� IC NRIa 12.57� 0.03 3 11.15� 0.01 9 9.70� 0.01 9b 11.44� 0.04 3 11.52� 0.01 9 11.23� 0.01 9 0.167� 0.010 6 0.212� 0.018 6 11.98� 0.04 3 11.94� 0.01 9 11.55� 0.02 9 0.225� 0.014 6 0.261� 0.019 6d 12.89� 0.02 3 12.70� 0.01 9 12.10� 0.01 9 0.338� 0.013 6 0.335� 0.018 6e 13.69� 0.04 3 13.44� 0.01 9 13.05� 0.02 9 0.223� 0.009 6 0.276� 0.017 6f 14.18� 0.04 3 13.95� 0.02 9 13.33� 0.01 9 0.367� 0.014 6 0.364� 0.014 6g 14.46� 0.09 3 14.24� 0.01 9 13.82� 0.01 9 0.244� 0.011 6 0.305� 0.015 6h 15.54� 0.10 3 14.18� 0.02 9 12.70� 0.02 9 0.822� 0.017 6 0.749� 0.019 6i 14.73� 0.05 3 14.32� 0.01 9 13.71� 0.01 9 0.407� 0.014 6 0.421� 0.013 6j 15.52� 0.09 3 14.40� 0.02 9 12.86� 0.01 9 0.910� 0.010 6 0.855� 0.016 6l 14.77� 0.03 4 14.20� 0.04 4 0.326� 0.022 6 0.375� 0.024 6m 14.95� 0.04 7 13.55� 0.01 7 0.783� 0.010 6 0.746� 0.018 6n 15.06� 0.04 7 14.29� 0.02 7 0.476� 0.018 6 0.476� 0.016 6p 13.45� 0.02 3 0.937� 0.010 6 0.862� 0.020 6q 14.56� 0.05 6 0.541� 0.015 6 0.526� 0.019 6
low to high airmass, along with BV RCIC exposures of Landolt standard �elds (Landolt1983, 1992). The results were ross-heked using the Asiago 1.82-m and the USNOFlagsta� 1.0-m telesopes and the orresponding equipments.

Figure 1. B band �nding hart for the photometri sequene. The ross indiates the nova
Referenes:Hoag, A.A., Johnson, H.L., Iriarte, B., Mithell, R.I., Hallman, K.L., Sharpless, S., 1961,Pub. US Naval Obs., 17, 343Johnson, H.L., Morgan W.W., 1951, ApJ, 114, 522Johnson, H.L., Morgan W.W., 1953, ApJ, 117, 313Landolt, A.U., 1983, AJ, 88, 439Landolt, A.U., 1992, AJ, 104, 340Nakano, S., 2006, IAUC, No. 8697Yamaoka, H., 2006, IAUC, No. 8698
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SPECTROSCOPY OF THE FAINT DWARF NOVAE DV UMa AND AR CnHAEFNER, R.Universit�ats-Sternwarte M�unhen, Sheinerstr. 1, D-81679 M�unhen, Germany

Results of time-resolved spetrosopy of the faint dwarf novae DV UMa and AR Cnare reported. Both objets have attrated little observational attention so far. The presentobservations were performed using the Low Resolution Spetrograph (LRS) at the 9.2-m Hobby-Eberly Telesope (HET) and the FORS2 instrument at the ESO Very LargeTelesope (VLT) Unit No. 2. Table 1 lists the observing log for eah objet. All spetrawere redued with IRAFy standard tools. Radial veloities were measured using the IRAF`splot (k)' routine.
Table 1: Journal of observations. UT times refer to the start of the �rst and last exposure, respetively.The VLT runs were onsistently interrupted to observe other targetsObjet Date First exp. Last exp. Indiv. exp. No. Res. Tel.(UT) (UT) time (s) exp. (�A/pix)DV UMa 2002 Jan. 25 10:31:32 11:28:22 500 7 5 HET1AR Cn 2001 Feb. 26 01:38:50 03:38:50 480/600 4 1.2 VLT22001 Feb. 27 01:49:40 03:08:02 900 2 1.2 VLT22002 Feb. 20 09:00:23 09:19:29 800 2 5 HET11: wavelength range ��4400{9200 �A, 2: wavelength range ��3700{5900 �A

Table 2: System parameters for DV UMai (Æ) M2=M� M1=M� Type Referene72 0.23 0.43 spe. Szkody & Howell (1993)71.5{73 0.17 0.31 phot. Howell & Blanton (1993)84 0.15 0.90 phot. Patterson et al. (2000)84 0.16/0.17 1.14/1.04 phot. Feline et al. (2004)
DV UMa is known to be a faint (V � 19) elipsing (�V � 2) dwarf nova of SU UMatype. The orbital period amounts to 2h3m38s. Spetrosopi work on this objet is sarein the literature: Mukai et al. (1990) deteted the spetral signature of the seondaryin a low resolution spetrum and determined its spetral type to be M4.5. This �ndingyIRAF is distributed by the National Optial Astronomy Observatories, whih are operated by the Assoiation ofUniversities for Researh in Astronomy, In., under ooperative agreement with the National Siene Foundation.
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was later on�rmed by Smith et al. (1997). Szkody & Howell (1993) demonstrated H�to feature the typial double-peaked line struture of a high inlination system. Basedon nine spetra they also derived radial veloities by �tting Gaussians to eah of thetwo peaks of this line with the �nal veloity being the midpoint of the two Gaussians,respetively. The resulting radial veloity urve ( = �61�13 km/s, K1 = 140�18 km/s)shows a phase lag of 36Æ ompared to the elipse thus indiating that the H� veloities donot exatly reet the motion of the white dwarf. Therefore, the derived mass estimatesgiven in Table 2 may be less reliable. Table 2 also lists inlinations and masses obtainedby several authors using elipse analyses.

Figure 1. The normalised average spetrum of DV UMa showing the double-peaked lines of H� andH� . The He I �5876 line may also be present
The individual HET spetra of DV UMa (Fig. 1 presents the average spetrum) provedto be suitable to determine the H� and the H� veloities in part using the same proedureas Szkody & Howell (1993). Results are shown in Fig. 2. The data points over roughlyhalf a period and indiate an amplitude K1 � 115� 20 km/s as well as a moderate phaselag of about 20Æ. Assuming i = 84Æ and M2 = 0:16 M� (mass-period relation) one thenarrives at M1 = 0:39(+0:24=� 0:08) M�. Even if the range of dispersion is high and oneis aware of the problems in determining the true K1, the derived range of M1 is distintlysmaller than the values obtained by reent elipse analyses. This small mass would be inline with the �nding by Webbink (1990) that the mean white dwarf mass for dwarf novaewith periods below the gap amounts to 0:5 � 0:1 M�, whih does not, however, exludea higher value for the individual system DV UMa.AR Cn is a faint (V � 19) dwarf nova whih shows deep elipses (� 3 mag) repeatingwith a period of 5h9m (Howell et al. 1990). Spetrosopi on�rmation was based onthree spetra obtained by Bruh (1989), Mukai et al. (1990) and Szkody & Howell (1992),respetively.The HET spetra of AR Cn may resolve one of the puzzling results obtained for thissystem so far: the spetral features (TiO) to the red side of the A band (Fig. 3) indiate aspetral type around M1 for the seondary rather than M4{M5.5 as dedued by Mukai etal. (1990). This would be in line with the long orbital period of AR Cn thus supportinga anonial value for the mass of the seondary of about 0.5 M�. The unusual high mass
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Figure 2. Radial veloities of DV UMa orreted for the motion of the earth (H�: irles, H� :squares). Phases are alulated using the preise ephemeris given by Feline et al. (2004). The straightline represents the -veloity determined by Szkody & Howell (1993)

Figure 3. The average ux-alibrated HET spetrum of AR Cn. It is dominated by Balmer and He Iemission lines. Also present are the He II �4686 and Fe II �5169 emissions as well as the (unresolved)Na I doublet of the seondary at 8190 �A
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Figure 4. The best VLT spetra of AR Cn, normalised and separated vertially by o�sets (orbitalphases from top to bottom: 0.0 (arbitrary), 0.10, 0.67 (bad seeing), 0.71). Note the hanging relativeintensities and pro�les of the Balmer lines
for the primary (� 2:45 M� for i � 80Æ) as derived by Howell & Blanton (1993) an onlybe dereased to a plausible value assuming an inlination � 75Æ, whih would, however,ontradit the large elipse depth observed and the double-peaked emission lines found bySzkody & Howell (1992). The VLT spetra, though quite noisy (Fig. 4), nevertheless showthat the emission lines do not exhibit a permanent double-peaked struture. The pro�lesvary onsiderably over the orbital period and may have a quite di�erent appearane evenat similar phases. The latter does not neessarily imply suh severe variations on a shorttime sale, beause the spetra obtained at phases 0.67 and 0.71 (Fig. 4) are separatedby �ve orbital revolutions.
Referenes:Bruh, A., 1989, A&AS, 78, 145Feline, W.J., Dhillon, V.S., Marsh, T.R., Brinkworth, C.S., 2004, MNRAS, 355, 1Howell, S.B., Blanton, S.A., 1993, AJ, 106, 311Howell, S.B., Szkody, P., Kreidl, T.J., Mason, K.O., Puhnarewiz, E.M., 1990, PASP,102, 758Mukai, K., Mason, K.O., Howell, S.B., Allington-Smith, J., Callanan, P.J., Charles,P.A., Hassall, B.J.M., Mahin, G., Naylor, T., Smale, A.P., van Paradijs, J.,1990, MNRAS, 245, 385Patterson, J., Vanmunster, T., Skillman, D.R., Jensen, L., Stull, J., Martin, B., Cook,L.M., Kemp, J., Knigge, C., 2000, PASP, 112, 1584Smith, R.C., Sarna, M.J., Catal�an, M.S., Jones, D.H.P., 1997, MNRAS, 287, 271Szkody, P., Howell, S.B., 1992, ApJS, 78, 537Szkody, P., Howell, S.B., 1993, ApJ, 403, 743Webbink, R.F., 1990, in: Aretion Powered Compat Binaries, ed. C.W. Mauhe, Cam-bridge University Press, 177
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165. LIST OF TIMINGS OF MINIMA ECLIPSING BINARIESBY BBSAG OBSERVERS(BBSAG Bulletin No. 132)DIETHELM, R.BBSAG, Bahnhofstrasse 3, CH{4118 Rodersdorf, Switzerland

The following Table lists timings of minima of elipsing binaries seured by photoele-trial means by BBSAG observers, primarily obtained between July 2005 and June 2006.The given O � C values generally refer to the linear elements of the GCVS (Kholopovet al. 1985), exept for the ases stated in the remarks. All times given are helioentriUTC.
Variable Type HJD 24. . . � O � C n Obs RemarksSS Aps p 53556.331 0.006 130 APsWX Aps p 53088.499 0.002 +0:005 412 FH el.: 2452135:035 + 4:69684� Ep 53539.387 0.005 �0:003 179 APsAS Aps p 53548.230 0.003 95 APs GCVS period exluded, lose to 0:d4IO APs p 53559.441 0.020 +1:611 174 APsMR Aps p 53207.419 0.004 �0:009 480 FH el.: 2452135:852 + 0:52787� ENT Aps p 53543.350 0.001 �0:013 100 APs el.: Hippaross 53543.497 0.002 �0:014 81 APsRafV002 Aps s 53545.562 0.005 +0:013 57 APs el.: IBVS, No. 5700FS Aqr p 53670.3032 0.0012 +0:0328 14 RD V; el.: Per. Zv., 22, 327LT Aql p 53565.4770 0.0010 +0:0747 24 RD VV407 Aql p 53592.3892 0.0018 +0:4309 15 RD VV699 Aql p 53566.477 0.008 +0:021 12 RD VV1075 Aql p 53557.4155 0.0004 �0:0264 16 RD VKO Ara p 53553.544 0.004 62 APsV336 Ara p 53555.551 0.003 �0:005 120 APs el.: 2451966:919 + 3:03175� EV339 Ara p 53206.435 0.003 +0:016 479 FHZZ Aur p 53674.4526 0.0006 +0:0141 16 EBlp 53683.4704 0.0009 +0:0136 20 EBlp 53686.4772 0.0002 +0:0143 24 EBlp 53694.2915 0.0008 +0:0128 24 EBls 53694.5897 0.0010 +0:0104 24 EBls 53741.4881 0.0010 +0:0140 31 EBls 53746.2962 0.0007 +0:0124 18 EBlp 53760.4264 0.0004 +0:0141 34 EBlp 53768.245 0.003 +0:017 8 EBls 53768.546 0.005 +0:017 13 EBl
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Variable Type HJD 24. . . � O � C n Obs RemarksFO Aur p 53674.433 0.002 �0:040 21 EBlHP Aur s 53674.3522 0.0013 +0:0476 15 EBlHW Aur s 53674.4248 0.0007 0:0184 23 EBl el.: IBVS, No. 5016GSC2393-680 Aur s 53683.4375 0.0015 +0:0032 14 EBl el.: IBVS, No. 5699p 53683.5913 0.0011 �0:0007 27 EBlp 53686.4416 0.0017 +0:0002 19 EBls 53686.5983 0.0008 +0:0014 23 EBlp 53694.3571 0.0007 +0:0023 17 EBls 53694.5141 0.0020 +0:0011 20 EBlp 53694.6702 0.0003 �0:0011 17 EBlp 53705.4330 0.0010 �0:0005 23 EBls 53705.5913 0.0010 �0:0005 25 EBls 53741.3591 0.0012 �0:0011 18 EBlp 53741.5188 0.0009 +0:0003 21 EBls 53760.3483 0.0010 �0:0041 21 EBlp 53760.5127 0.0009 +0:0021 22 EBls 53768.2638 0.0007 �0:0019 12 EBlp 53768.4251 0.0016 +0:0011 21 EBlGSC2903-237 Aur p 53683.3946 0.0012 �0:0003 10 EBl el.: IBVS, No. 5699s 53683.5942 0.0006 +0:0003 28 EBls 53686.3792 0.0012 +0:0001 28 EBlp 53686.5791 0.0005 +0:0011 30 EBls 53694.3367 0.0007 �0:0001 20 EBlp 53694.5367 0.0013 +0:0010 18 EBls 53705.4779 0.0010 +0:0004 32 EBlp 53705.6755 0.0007 �0:0010 22 EBls 53741.2885 0.0011 +0:0013 14 EBlp 53741.4860 0.0006 �0:0001 30 EBls 53760.3851 0.0007 �0:0006 29 EBlp 53760.5831 0.0020 �0:0015 13 EBls 53768.3423 0.0007 �0:0011 21 EBlp 53768.5430 0.0011 +0:0007 16 EBlGSC2915-212 Aur p 53406.3264 �0:0001 23 EBl el.: IBVS, No. 5700p 53409.3330 0.0005 +0:0007 34 EBlp 53445.4111 0.0013 �0:0003 29 EBls 53683.6779 0.0009 �0:0009 18 EBls 53686.6858 0.0021 +0:0005 12 EBls 53694.210: 0.005 +0:008 9 EBlp 53741.5550 0.0011 +0:0005 27 EBls 53460.3452 0.0013 �0:0001 17 EBlTY Boo p 53847.4465 0.0007 �0:0235 19 RD V; el.: BAV Mitt., 68, 21s 53847.6090 0.0011 �0:0194 14 RD VTZ Boo s 53847.3649 0.0011 �0:0726 21 RD Vp 53847.5104 0.0011 �0:0756 20 RD VYY Boo p 53849.4686 0.0004 �0:1022 23 RD VAC Boo p 53859.5211 0.0003 +0:1034 25 RD VAR Boo p 53859.5407 0.0003 +0:0217 23 RD V; el.: IBVS, No. 4601GSC921-412 Boo 53847.4468 0.0007 17 RD VGSC2013-288 Boo p 53382.6234 0.0008 �0:0030 22 EBl el.: IBVS, No. 5699p 53445.3726 0.0010 +0:0006 16 EBls 53445.5254 0.0017 +0:0018 11 EBls 53463.4132 0.0008 +0:0056 14 EBlp 53502.3584 0.0004 0:0000 8 EBls 53502.5128 0.0007 +0:0028 15 EBlp 53515.3906 0.0019 �0:0019 13 EBls 53515.5444 0.0006 +0:0003 19 EBls 53517.3660 0.0019 +0:0032 10 EBlp 53517.5157 0.0011 +0:0013 26 EBl



IBVS 5713 3
Variable Type HJD 24. . . � O � C n Obs RemarksGSC2015-44 Boo p 53485.3623 0.0005 75 RD V; el.: ASASs 53847.4969 0.0006 24 RD VNSV 6813 Boo s 53847.4509 0.0009 13 RD VVV CVn p 53849.4391 0.0010 �0:0313 19 RD V; el.: IBVS, No. 5403YZ CVn p 53846.4107 0.0017 �0:0074 10 RD VDF CVn s 53788.3462 0.0018 +0:0393 8 EBl el.: IBVS, No. 5021p 53788.5081 0.0009 +0:0377 10 EBlDH CVn p 53788.4892 0.0006 �0:0123 19 EBl el.: IBVS, No. 5149GSC2004-784 CVn p 53788.4343 0.0016 �0:0018 12 EBl el.: IBVS, No. 5269s 53788.5700 0.0010 �0:0020 12 EBlGSC2533-1519 CVn s 53809.393 0.004 +0:005 13 EBl el.: IBVS, No. 5541GSC2534-216 CVn s 53809.398 0.003 �0:003 10 EBl el.: IBVS, No. 5403GSC2534-1121 CVn p 53809.3467 0.0010 +0:0065 11 EBl el.: IBVS, No. 5541GSC2537-520 CVn p 53809.3599 0.0010 �0:0063 11 EBl el.: IBVS, No. 5541GSC2544-1007 CVn s 53809.4517 0.0010 �0:0027 12 EBl el.: IBVS, No. 5541GSC2544-1090 CVn s 53382.7091 0.0007 �0:0006 13 EBl el.: IBVS, No. 5699p 53445.4256 0.0008 �0:0003 16 EBls 53463.3712 0.0013 �0:0012 13 EBls 53502.3537 0.0023 +0:0008 8 EBlp 53502.5464 0.0024 +0:0005 10 EBls 53515.4755 0.0013 +0:0004 15 EBls 53517.4051 0.0007 +0:0003 26 EBlGSC2545-970 CVn p 53382.539 0.004 �0:004 6 EBl el.: IBVS, No. 5699s 53382.7261 0.0026 �0:0008 9 EBls 53445.4833 0.0006 +0:0018 15 EBls 53463.4644 0.0012 +0:0006 15 EBls 53502.3652 0.0012 +0:0009 14 EBlp 53502.5476 0.0009 �0:0002 14 EBlp 53515.3925 0.0008 +0:0002 16 EBls 53515.5758 0.0009 0:0000 15 EBls 53517.4118 0.0005 +0:0011 23 EBlGSC2548-936 CVn p 53809.4192 0.0018 �0:0044 10 EBl el.: IBVS, No. 5403GSC3022-996 CVn s 53809.352 0.003 �0:002 11 EBl el.: IBVS, No. 5403GSC3026-1046 CVn 53788.4428 0.0006 +0:0156 17 EBl el.: IBVS, No. 5269GSC3034-299 CVn p 53382.6910 0.0005 �0:0009 20 EBl el.: IBVS, No. 5699p 53445.4990 0.0012 +0:0005 13 EBls 53463.4712 0.0010 �0:0002 13 EBlp 53502.3804 0.0003 +0:0005 18 EBlp 53515.4156 0.0010 +0:0004 22 EBls 53515.607 0.004 �0:006 6 EBlp 53517.3902 0.0005 �0:0011 17 EBlEI Cas p 53660.3060 0.0014 +0:0910 10 RD VNN Cas s 53670.246 0.008 +0:130 18 RD VV344 Cas p 53670.2745 0.0013 �0:1063 14 RD VV411 Cas p 53670.2914 0.0013 +0:1952 18 RD VVZ Cep p 53658.3090 0.0006 �0:0085 15 RD Vp 53672.510 0.005 �0:008 198 APsGS Cep p 53670.3134 0.0009 +0:0005 12 RD V; el.: IBVS, No. 3596V357 Cep p 53670.2886 0.0009 �0:2125 14 Rd V; el.: Brno Contr., 28, 34TU Cha p 53554.427 0.010 184 APsTX Cha p 53554.492 0.010 58 APsRafV007 Cir p 53545.391 0.005 95 FH period lose to 0:d96CN Com p 53844.5790 0.0010 +0:0562 11 RD VLL Com p 53846.3953 0.0008 �0:0448 14 RD V; el.: IBVS, No. 4386LO Com s 53788.4609 0.0011 +0:0059 11 EBl el.: IBVS, No. 5052LP Com s 53788.4521 0.0012 �0:0074 17 EBl el.: IBVS, No. 5052GSC1996-437 Com p 53788.5676 0.0011 �0:0191 15 EBl el.: IBVS, No. 5269TW CrB s 53859.517 0.003 +0:034 7 RD VGSC2040-1361 CrB p 53917.5548 0.0010 �0:0065 17 EBl R; el.: IBVS, No. 5295GSC2579-1125 CrB s 53917.4231 0.0016 �0:0003 10 EBl R; el.: IBVS, No. 5295



4 IBVS 5713
Variable Type HJD 24. . . � O � C n Obs RemarksGSC2580-2086 CrB p 53917.4561 0.0012 �0:0099 14 EBl R; el.: IBVS, No. 5295V443 Cyg p 53895.4515 0.0006 �0:0021 27 RD VV477 Cyg s 53899.4726 0.0012 �0:4649 28 RD V; non-irular orbitV490 Cyg s 53660.331 0.005 +0:210 8 RD VV725 Cyg p 53566.4458 0.0015 +0:2332 16 RD VV822 Cyg p 53592.3737 0.0011 �0:1411 15 RD Vp 53900.4405 0.0004 �0:1435 25 RD VV869 Cyg s 53660.320 0.008 +0:085 10 RD VV880 Cyg p 53900.4818 0.0005 +0:0003 15 RD VV959 Cyg p 53895.4480 0.0007 �0:0521 29 RD VV961 Cyg p 53592.4161 0.0007 +0:0016 20 RD VV1036 Cyg p 53566.4634 0.0006 +0:0030 13 RD V; el.: IBVS, No. 5204V1066 Cyg p 53557.400 0.005 +0:068 14 RD VV1136 Cyg p 53899.4669 0.0003 +0:0774 35 RD VV1355 Cyg p 53660.306 0.005 +0:045 11 RD Vp 53900.4933 0.0014 +0:0438 23 RD VV1401 Cyg p 53592.447 0.008 �0:398 15 RD VV2280 Cyg p 53638.3354 0.0006 +0:0405 16 EBl el.: IBVS, No. 4996V2282 Cyg p 53652.3064 0.0019 �0:0311 13 EBl el.: IBVS, No. 4996V2284 Cyg s 53638.3324 0.0005 �0:0013 14 EBl el.: IBVS, No. 4985V2294 Cyg s 53652.284 0.008 �0:004 7 EBl el.: IBVS, No. 4995p 53652.4555 0.0022 �0:0102 11 EBlET Del s 53670.2955 0.0008 �0:0169 17 RD VEW Del p 53558.365 0.005 +0:129 102 APss 53558.571 0.010 +0:140 88 APsGG Del p 53674.3213 0.0014 �0:0232 15 RD V; el.: IBVS, No. 3406Z Dra p 53847.4461 0.0004 �0:1770 33 RD VRX Dra s 53592.4166 0.0022 +0:0426 17 RD VAX Dra p 53847.4711 0.0002 �0:0555 23 RD VBX Dra p 53846.4111 0.0004 +0:0108 10 RD V; elem IBVS, No. 4266CK Dra p 53849.5433 0.0022 +0:1360 50 RD V; normal minimumCV Dra p 53557.3894 0.0012 �0:0019 12 RD V; el.: BAV Mitt., No. 69p 53844.5727 0.0011 �0:0020 13 RD Vs 53900.491 0.002 +0:023 22 RD VFU Dra p 53859.5350 0.0003 �0:0104 22 RD V; el.: HipparosGSC3523-505 Dra s 53303.2750 0.0006 �0:0001 10 EBl el.: IBVS, No. 5699p 53303.3916 0.0011 �0:0029 12 EBls 53325.2550 0.0017 �0:0001 12 EBlp 53325.3719 0.0011 �0:0026 13 EBlp 53326.332 0.003 +0:002 12 EBls 53326.457 0.004 +0:007 10 EBlp 53540.401 0.003 +0:004 8 EBls 53540.5184 0.0008 +0:0024 8 EBls 53575.399 0.006 +0:002 11 EBls 53579.4589 0.0005 +0:0001 9 EBlp 53600.364 0.004 0:000 10 EBls 53600.4848 0.0018 +0:0016 16 EBlp 53600.6009 0.0014 �0:0018 14 EBlGSC3552-321 Dra p 53303.4075 0.0003 �0:0011 13 EBl el.: IBVS, No. 5699p 53325.2768 0.0013 �0:0025 19 EBls 53326.3700 0.0011 �0:0028 20 EBlp 53540.4894 0.0015 +0:0024 14 EBlp 53579.4170 0.0019 +0:0002 19 EBlp 53600.4156 0.0012 +0:0029 26 EBlGSC3888-464 Dra s 53612.4519 0.0009 +0:0101 12 EBl el.: IBVS, No. 5505s 53902.4174 0.0010 +0:0084 11 EBl R



IBVS 5713 5
Variable Type HJD 24. . . � O � C n Obs RemarksGSC3905-60 Dra 53303.416 0.002 +0:004 9 EBl el.: IBVS, No. 5699s 53325.3065 0.0009 +0:0038 24 EBls 53326.3378 0.0008 +0:0025 27 EBlp 53540.4951 0.0007 +0:0006 17 EBls 53575.3972 0.0002 +0:0012 18 EBlp 53600.3877 0.0004 +0:0030 32 EBls 53600.5933 0.0013 +0:0021 16 EBlMT Her s 53900.5117 0.014 +0:0601 14 RD V; el.: ASASV681 Her p 53565.4968 0.0008 +0:0729 11 RD V; el.: IBVS, No. 5027V728 Her p 53899.4753 0.0006 +0:0667 28 RD V; el.: IBVS, No. 3234V1005 Her p 53899.4691 0.0005 +0:0371 17 RD V; el.: IBVS, No. 4611V1033 Her p 53614.3218 0.0008 �0:0107 12 EBl el.: IBVS, No. 5146p 53917.441 0.004 �0:011 12 EBl RV1036 Her s 53614.4289 0.0006 +0:0036 14 EBl el.: IBVS, No. 5146p 53917.3889 0.0009 +0:0022 15 EBl RV1038 Her s 53614.4238 0.0005 +0:0046 14 EBl el.: IBVS, No. 5146s 53917.4700 0.0014 +0:0086 11 EBl RV1039 Her s 53614.4171 0.0010 +0:0007 12 EBl el.: BBSAG Bull. 128, 10s 53917.5532 0.0006 +0:0034 16 EBl RV1044 Her s 53614.3816 0.0018 �0:0047 12 EBl el.: IBVS, No. 5192V1047 Her s 53614.3342 0.0004 �0:0109 10 EBl el.: IBVS, No. 5192V1053 Her s 53614.3809 0.0007 +0:0039 16 EBl el.: BBSAG Bull., 128, 10V1055 Her s 53614.3297 0.0015 �0:0056 13 EBl el.: IBVS, No. 5192V1062 Her p 53620.4204 0.0017 �0:0078 10 EBl el.: IBVS, No. 4965V1067 Her s 53620.4167 0.0018 �0:0005 14 EBl el.: IBVS, No. 4966V1073 Her s 53620.3489 0.0008 +0:0078 16 EBl el.: IBVS, No. 4975p 53620.4931 0.0007 +0:0048 10 EBlGSC1505-565 Her p 53846.4900 0.0006 +0:1201 20 RD V; el.: ASASs 53846.6060 0.0006 +0:1181 14 RD VGSC1537-1557 Her s 53612.4616 0.0017 +0:0040 13 EBl el.: IBVS, No. 5505s 53902.4145 0.0015 +0:0083 11 EBl RGSC1549-121 Her p 53612.3165 0.0018 �0:0028 9 EBl el.: IBVS, No. 5505s 53612.5219 0.0025 +0:0038 10 EBls 53902.4359 0.0013 �0:0016 12 EBl RGSC2049-1408 Her s 53846.5056 0.0003 �0:0053 29 RD V; el.: ASASGSC2056-117 Her s 53846.4998 0.0004 +0:0540 23 RD V; el.: ASASGSC2083-1870 Her p 53612.3452 0.0010 +0:0016 12 EBl el.: IBVS, No. 5306s 53612.5256 0.0007 +0:0015 11 EBlGSC2613-3432 Her p 53612.3432 0.0007 +0:0041 12 EBl el.: IBVS, No. 5306GSC2614-1369 Her s 53617.4418 0.0012 +0:0008 20 EBl el.: IBVS, No. 5516GSC2615-1821 Her s 53617.3431 0.0008 +0:0013 12 EBl el.: IBVS, No. 5516GSC2618-1385 Her s 53617.3082 0.0005 �0:0032 10 EBl el.: IBVS, No. 5516p 53617.4782 0.0009 �0:0018 17 EBlGSC2629-1932 Her p 53620.4013 0.0004 +0:0004 14 EBl el.: IBVS, No. 5333GSC3097-1297 Her p 53617.4739 0.0003 +0:0004 18 EBl el.: IBVS, No. 5564GSC3098-683 Her s 53612.4897 0.0014 �0:0033 17 EBl el.: IBVS, No. 5306GSC3098-1253 Her p 53612.3298 0.0021 +0:0058 6 EBl el.: IBVS, No. 5306s 53612.4505 0.0015 +0:0058 12 EBlGSC3101-547 Her s 53617.3741 0.0011 +0:0017 15 EBl el.: IBVS, No. 5564GSC3106-1368 Her p 53652.4051 0.0006 �0:0431 18 EBl el.: IBVS, No. 5564GSC3510-5 Her s 53617.356 0.003 +0:005 14 EBl el.: IBVS, No. 5564GSC3510-1283 Her p 53617.3508 0.0005 �0:0069 10 EBl el.: IBVS, No. 5516s 53617.4892 0.0025 �0:0076 11 EBlGSC3528-44 Her s 53620.2998 0.0006 +0:0029 12 EBl el.: IBVS, No. 5333p 53620.4894 0.0010 +0:0012 14 EBlGSC3532-174 Her s 53620.3495 0.0013 �0:0003 13 EBl el.: IBVS, No. 5333p 53620.4611 0.0016 �0:0025 12 EBl



6 IBVS 5713
Variable Type HJD 24. . . � O � C n Obs RemarksGSC3532-553 Her s 53303.3781 0.0004 �0:0004 15 EBl el.: IBVS, No. 5699s 53325.2940 0.0011 +0:0015 17 EBls 53326.2432 0.0007 �0:0021 16 EBlp 53326.407 0.002 +0:002 14 EBlp 53540.4610 0.0014 �0:0014 15 EBlp 53575.3974 0.0014 �0:0004 14 EBls 53579.366 0.002 �0:002 13 EBls 53600.3300 0.0010 +0:0011 9 EBlp 53600.4880 0.0006 +0:0003 28 EBlGSC3532-939 Her p 53620.3724 0.0014 +0:0010 14 EBl el.: IBVS, No. 5333BS La p 53674.297 0.008 �0:205 18 RD VCG La p 53658.292 0.003 �0:144 12 RD VCO La s 53658.3064 0.0004 +0:0096 15 RD V; non-irular orbitFL La p 53566.462 0.005 �0:063 18 RD VIL La s 53895.4563 0.0005 �0:4676 24 RD V; el.: IBVS, No. 5621;non-irular orbitNS La p 53566.4231 0.0009 �0:2054 21 RD VXX Leo p 53846.3884 0.0013 +0:0010 17 RD V; el.: JAAVSO, 28, 25AG Leo p 53849.3757 0.0007 +0:0843 24 RD VAH Lyr p 53557.4002 0.0003 �0:1300 15 RD VEX Lyr p 53899.4677 0.0003 �0:0093 29 RD V; el.: 2451296.408 ++ 0:7172965� EMZ Lyr p 53895.374 0.005 �0:105 9 RD VNV Lyr p 53895.4417 0.0008 �0:0753 26 RD VV376 Lyr p 53899.4893 0.0006 +0:0793 24 RD VV400 Lyr p 53629.3324 0.0011 �0:0276 16 EBl el.: IBVS, No. 4995V412 Lyr p 53566.4536 0.0016 +0:1620 14 RD VV574 Lyr p 53629.2975 0.0012 �0:0060 7 EBl el.: IBVS, No. 4976V579 Lyr p 53629.3480 0.0009 �0:0048 19 EBl el.: IBVS, No. 4982V580 Lyr s 53652.248 0.003 �0:011 10 EBl el.: IBVS, No. 4982p 53652.3922 0.0009 �0:0123 16 EBlV582 Lyr p 53629.3154 0.0014 +0:0299 13 EBl el.: IBVS, No. 4985GSC3108-57 Lyr p 53652.2867 0.0013 +0:0009 14 EBl el.: IBVS, No. 5525s 53652.4680 0.0009 �0:0021 9 EBlGSC3109-859 Lyr p 53652.3904 0.0010 �0:0017 22 EBl el.: IBVS, No. 5525GSC3526-1995 Lyr s 53652.3625 0.0015 �0:0068 13 EBl el.: IBVS, No. 5525GSC3526-2369 Lyr s 53652.4055 0.0008 +0:0063 17 EBl el.: IBVS, No. 5525SW Oph p 53560.432 0.003 +0:305 101 APsUU Oph p 53559.387 0.007 �0:042 147 APsV448 Oph p 53542.348 0.007 +0:032 107 APs el.: 2426867.378 ++ 1:819697� EV496 Oph p 53537.411 0.005 �0:011 67 APs el.: BAV Rb., 54, 8p 53555.437 0.004 �0:016 168 APsV509 Oph p 53556.520 0.004 +0:046 138 APsV709 Oph p 53552.389 0.005 +1:426 88 APsV1125 Oph p 53565.4563 0.0015 �0:0096 16 RD V; el.: GEOS EB, No. 28p 53895.4783 0.0003 �0:0065 26 RD VV2332 Oph p 53565.5153 0.0008 �0:0609 28 RD V; el.: IBVS, No. 4345GSC983-1722 Oph p 53846.5453 0.0004 +0:0007 34 RD V; el.: ASASGSC995-1646 Oph s 53612.492 0.002 +0:011 10 EBl el.: IBVS, No. 5505s 53902.388 0.003 +0:007 13 EBl RNSV9234 Oph p 53895.4320 0.0004 �0:0178 24 RD V; el.: IBVS, No. 5630NSV9637 Oph p 53895.5071 0.0008 �0:0026 14 RD V; el.: IBVS, No. 5644U Peg p 53674.302 0.003 �0:108 8 RD VSvkV001 Peg p 53551.532 0.003 �0:008 202 APs el.: IBVS, No. 5700SvkV002 Peg p 53553.650 0.007 �0:051 89 APs el.: IBVS, No. 5700SvkV003 Peg p 53542.553 0.007 +0:012 45 APs el.: IBVS, No. 5700s 53543.572 0.009 +0:020 75 APsSvkV005 Peg p 53556.349 0.007 209 APsVZ Ps s 53674.340 0.003 +0:006 18 RD V; el.: ApJ Suppl., 58, 413
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Variable Type HJD 24. . . � O � C n Obs RemarksDK Sge p 53592.3950 0.0011 +0:1371 22 RD VGSC2035-175 Ser s 53917.5096 0.0009 +0:0078 17 EBl R; el.: IBVS, No. 5295GSC1830-1432 Tau p 53683.4056 0.0021 +0:0027 11 EBl el.: IBVS, No. 5699s 53683.5398 0.0010 +0:0010 16 EBlP 53683.6726 0.0006 �0:0021 17 EBlp 53686.3901 0.0024 �0:0029 16 EBls 53686.5286 0.0014 �0:0003 18 EBlp 53686.6634 0.0012 �0:0014 15 EBlp 53694.2780 0.0015 +0:0021 9 EBls 53694.4147 0.0010 +0:0029 16 EBlp 53694.5467 0.0014 �0:0010 16 EBls 53694.6829 0.0011 �0:0008 14 EBlp 53705.4217 0.0018 +0:0009 21 EBls 53705.5584 0.0012 +0:0017 19 EBlp 53705.6913 0.0022 �0:0013 18 EBlp 53741.3032 0.0006 +0:0015 19 EBls 53741.4375 0.0010 �0:0001 22 EBlp 53741.5724 0.0013 �0:0012 17 EBlp 53760.3311 0.0010 +0:0016 22 EBls 53760.4671 0.0009 +0:0017 17 EBls 53768.3492 0.0007 +0:0008 18 EBlp 53768.4878 0.0014 +0:0035 18 EBlGSC1848:1264 Tau p 53683.4307 0.0014 �0:0019 15 EBl el.: IBVS, No. 5699s 53683.6080 0.0010 +0:0016 23 EBls 53686.3878 0.0012 0:0000 14 EBlp 53686.5598 0.0009 �0:0019 29 EBls 53694.3846 0.0003 +0:0002 19 EBlp 53694.5591 0.0013 +0:0009 20 EBlp 53705.333 0.003 �0:003 8 EBls 53705.5131 0.0008 +0:0030 26 EBlp 53705.6854 0.0009 +0:0015 26 EBls 53741.3209 0.0004 +0:0001 18 EBlp 53741.4933 0.0005 �0:0013 18 EBlp 53760.2680 0.0015 �0:0012 16 EBls 53760.4452 0.0009 +0:0022 23 EBlp 53768.256 0.003 �0:009 10 EBls 53768.4418 0.0007 +0:0022 21 EBlXZ UMa p 53849.4038 0.0003 �0:0811 31 RD VAA UMa p 53846.4016 0.0004 +0:0304 12 RD VIW UMa p 53849.4346 0.0005 +0:0084 22 RD V; el.: IBVS, No. 4402AH Vir s 53859.4395 0.0008 �0:0213 11 RD VHW Vir s 53555.3750 0.0004 +0:0024 18 EBl el.: AA 364,199GSC2850-1075 Vir 53553.316 0.004 55 APsNSV5987 Vir p 53849.4542 0.0012 �0:0098 16 RD V; el.: IBVS, No. 5630DR Vul s 53899.4721 0.0015 +0:2062 25 RD V; non-irular orbitGV Vul p 53900.4737 0.0010 +0:0621 25 RD VObservers:EBl : E. Bl�attler Wald, SwitzerlandRD : R. Diethelm Rodersdorf, SwitzerlandFH : F. Hund Hakos Farm, NamibiaAPs : A. Pashke R�uti, Switzerland
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Referene:Kholopov, P.N., Samus, N.N., Frolov, M.S., Goranskij, V.P., Gorynya, N.A., Kireeva,N.N., Kukarkina, N.P., Kurohkin, N.E., Medvedeva, G.I., Perova, N.B., Shugarov,S.Yu., 1985, General Catalogue of Variable Stars, Mosow

ERRATUM FOR IBVS 5230
In IBVS 5230 we published several times of minima. One is orreted here. Instead of:XZ Leo 52274.5538 .0002 I V -0.0330 "the following should read:XZ Leo 52274.5955 .0002 I V +0.0054 "
Szil�ard Csizmadia

ERRATUM FOR IBVS 5438, 5543, 5713
As Dr. Samus reported, the star erroneously labelled GSC 02850-01075 is really GSC00285-01075.The Editors
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ACCURATE BV LIGHTCURVE OF THE ECLIPSING BINARY V1898 CygDALLAPORTA, S.1; MUNARI, U.21 Via Filzi 9, I-38034 Cembra (TN), Italy2 INF Osservatorio Astronomio di Padova, Sede di Asiago, I-36032 Asiago (VI), Italy

Name of the objet:V1898 Cyg = HD 200776Equatorial oordinates: Equinox:R.A.= 21h03m53:s8 DEC.= +46Æ1905000 2000Observatory and telesope:28-m Shmidt{Cassegrain telesopeDetetor: Opte SSP5 photoeletri photometerFilter(s): BVDate(s) of the observation(s):From July 22, 2003 to September 17, 2004Comparison star(s): HD 200595 (B3V); adopted magnitudes V = 6:486,B � V = �0:137 transformed from Tyho-2 VT , BT val-ues following Bessell (2000); the same omparison staradopted by MCrosky and Whitney (1982) and Halbedel(1985)Chek star(s): HD 201666 (B2V); adopted magnitudes V = 7:643, B �V = �0:013 transformed from Tyho-2 VT , BT valuesfollowing Bessell (2000)Availability of the data:Available at the IBVS website and http://ulisse.pd.astro.it/V1898Cyg/index.htmlType of variability: EBTransformed to a standard system: YesStandard stars (�eld) used:



2 IBVS 5714
Remarks:Abt et al. (1972) disovered V1898 Cyg as a single lined spetrosopi binary witha period of 2.9258 days. Photoeletri photometry by MCrosky and Whitney(1982) �tted to this period was unable to provide a reasonable light urve. Lateron, Halbedel (1985) obtained 110 pairs of B, V photoeletri measurements andindiated an orbital period of 3.0239 days with nearly equally deep elipses. TheVariability Annex to the Hipparos Catalog suggests that the depth of primary andseondary elipses should be markedly di�erent and that the orbital period shouldbe around half of the previously published values. Our extensive (607 points in Vband, 559 in B band) and aurate (r.m.s. error 0.006 mag in B, 0.008 mag in V )photoeletri photometry provides the �rst omplete mapping of the light and olorurves (see Figure 1) of this interesting early type binary (B2III, Fehrenbah et al.1962). The data show that the orret orbital ephemeris for primary minimum inV band is:Min (I) = 2452901:3740(�0:0001) + 1:51311(�0:000005)� E:Helioentri times of primary minima are 2452895.3220 (� 0.0002) and2452901.3740 (� 0.0001) in V band, 2453246.3663 (� 0.0005) in B band.

Figure 1. The omplete B and V light urves and B � V olor urve for V1898 Cyg
Referenes:Abt, H.A., Levy, S.G., Gandet, T.L., 1972, AJ, 77, 138Bessell, M.S., 2000, PASP, 112, 961Fehrenbah, C. et al., 1962, J. Obs., 45, 349
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Halbedel, E.M., 1985, IBVS, No. 2663MCrosky, R.E., Whitney, C.A., 1982, IBVS, No. 2186

ERRATUM FOR IBVS 5714The true shape of the elipsing binary light urve and the modi�ed, orret period ofV1898 Cyg was already published in IBVS 5699/76 (2005, July 20) by Caton & Smith(http://www.konkoly.hu/gi-bin/IBVS?5699#76).
The Editors
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THE CLASSICAL ALGOL XZ UMa | OBSERVATIONS AND ANALYSISNELSON, R.H.1;2; TERRELL, D.3; GROSS, J.41 1393 Garvin Street, Prine George, BC, Canada, V2M 3Z1, e-mail: bob.nelson�shaw.a2 Guest investigator, Dominion Astrophysial Observatory, Herzberg Institute of Astrophysis, National Re-searh Counil of Canada3 Dept. of Spae Studies, Southwest Researh Institute, 1050 Walnut St., Suite 400, Boulder, CO 80302, USA;e-mail: terrell�boulder.swri.edu4 Sonoita Researh Observatory, Box 131, Sonoita, AZ 85637, USA, e-mail: johngross3�msn.om

XZ UMa (= SV*BV 32 = BD+50 1651 = TYC 3429 1530, 9h31m24:s5, +49Æ2800300,J2000.0) is listed in the General Catalogue of Variable Stars, 4th Edition (Kholopov,1985) as type EA/SD, period = 1.22232 days, spetral type A5 + F9, and referened toRemus (1956), who provided the hart (and is presumably the disoverer), and to theauthors of the GCVS (who presumably determined the period).No published light urves or analysis ould be found (although there are atalogue pa-rameters given|see Branewiz & Dworak (1980) and Svehnikov & Kuznetsova (1990)),nor is there any evidene of any existing radial veloities, so this system was seleted forstudy.Times of minima have been ontinuously observed sine about 1970; an O � C plot(Nelson, 2005a) reveals ontinuous hanges in the period, alternately inreasing and de-reasing, whih suggests a sinusoidal relationship of period 7770 days. (However, thisrelationship|if it exists|has been observed over only one putative sine period and istherefore highly speulative.)The following elements (alulated from the last few hundred yles) were used forphasing: JD Hel Min I = 53048:7928(32) + 1:2223115(10)� E:Eleven high-resolution (10 �A/mm) spetra were taken by one of the authors (RHN)in April 2005 at the Dominion Astrophysial Observatory (DAO) in Vitoria, BritishColumbia, Canada. The spetral range was 4997{5260 �A. A log of observations and thederived helioentri radial veloities is presented in Table 1 and a list of IAU StandardRadial Veloity Stars (Roberts & Boksenberg, 1986) from whih the XZ UMa radial ve-loities were derived is given in Table 2.Intermediate redutions (oversan removal, osmi ray leaning, setting apertures, �t-ting bakground, summation of ounts, redution to 1 dimension, alibration from Fe-Arar spetra, and �nally dispersion orretion) were performed by Ravere, software devel-oped by one of the authors (Nelson, 2005b). Final determination of radial veloities wasperformed by \Broad", software developed by the same author that uses the Ruinskibroadening funtions (Ruinski, 2004). As expeted, there was some satter in the values
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Table 1DAO Start time Exposure Phase at V1 V2Image # (HJD� 240000) (se) mid-exp (km/s) (km/s)3139 53487.6569 3000 0.081 �78 673141 53487.7072 3600 0.122 �104 933143 53487.7570 3600 0.163 �120 1253146 53487.8125 3600 0.209 �127 1493007 53481.7576 3600 0.255 �137 1443118 53486.6574 3600 0.264 �133 1513124 53486.7500 3600 0.339 �120 1393128 53486.8048 3600 0.384 �99 1103179 53489.6527 7200 0.748 90 �1853064 53483.6757 3600 0.824 76 �1703155 53488.6549 3600 0.898 44 �121
Table 2DAO Star V Sp. RVImage # HD- (mag) Type (km/s)3004, 3033 089449 4.78 F6 IV 6.33036, 3069 102870 3.59 F8 V 4.33019 149803 8.58 F7 V �7:53022, 3057, 3193 154417 6.00 F9 V �16:83026, 3061 187691 5.12 F8 V 0

for a given XZ UMa spetrum from the various radial veloity standard spetra. Themean and standard deviation were taken and those values lying outside twie the samplestandard deviation were rejeted. In this way, the standard deviations for eah radialveloity determination of V1 and V2 averaged 6.5 and 8.5 km/s (resp.); the rms deviationsfrom the best-�t WD radial veloities were 7.5 and 11.0 km/s (resp.). Conversions fromgeoentri radial veloities (relative to that of IAU standard stars) to helioentri radialveloities was aomplished by one of the authors (RHN) using his own software.Photometri observations were arried out by DT and JG in the B, V and I bands; 754,770 and 815 values were obtained, respetively. The 14" telesope at the Sonoita ResearhObservatory (SRO), equipped with a Santa Barbara Instrument Group STL-1001E amerawas used to obtain the photometri data. The usual data proessing proedures (bias anddark subtration and at�elding) were done using IRAFy. Comparison stars are listed inTable 3; the magnitudes and olours are from the Tyho atalogue (ESA, 1997). Thedata are in the SRO instrumental systemWe used the latest version of the Wilson{Devinney (WD) light urve and radial veloityanalysis program with the Kuruz atmospheres (Wilson & Devinney, 1971; Wilson, 1990;Kallrath et al., 1998) to analyze the data. To get started, we used the above B � V =0:20�0:04; the tables of Flower (1996) gave temperature T1 = 7766�240 K; interpolatedtables from Cox (2000) gave log g = 4:282; an interpolation program by Terrell (1994)gave the (van Hamme, 1993) limb darkening values; and �nally, a logarithmi (LD = 2)law was seleted, appropriate for hotter stars (Bessell, 1979). Fitting a double sine waveyIRAF is distributed by the National Optial Astronomy Observatories, whih are operated by the Assoiation ofUniversities for Researh in Astronomy, In., under ooperative agreement with the National Siene Foundation.
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Table 3Star GSC ID V B � VVar 3429-1530 10.49 0.20Comp 3429-449 10.33 0.36Chek 3429-1027 9.96 0.53
Table 4Quantity Value Error Quantity Value ErrorStar 1 Star 2F 1.000 1.000 [�xed℄ i (deg) 83.96 0.06g 1.000 0.320 [�xed℄ L1=(L1 + L2) (B) 0.820 0.001A 1.000 0.500 [�xed℄ L1=(L1 + L2) (V ) 0.728 0.002x (bol) 0.673 0.642 [�xed℄ L1=(L1 + L2) (I) 0.609 0.002y (bol) 0.203 0.166 [�xed℄ �0 0.0006 0.00004x (B) 0.822 0.847 [�xed℄ e 0 [�xed℄y (B) 0.332 0.059 [�xed℄ a (solar radii) 7.02 0.1x (V ) 0.716 0.784 [�xed℄ V (km/s) �20:4 0.2y (V ) 0.284 0.181 [�xed℄ r1 (pole) 0.2389 0.0008x (I) 0.507 0.631 [�xed℄ r1 (point) 0.2457 0.0009y (I) 0.213 0.225 [�xed℄ r1 (side) 0.2416 0.0008T1 (K) 7766 | 240 r1 (bak) 0.2445 0.0008T2 (K) | 5346 5 r2 (pole) 0.3176 0.0004
 4.794 | 0.013 r2 (point) 0.4542 0.0016f (�ll fator) �4:470 0.000 0.040 r2 (side) 0.3320 0.0004q = M2=M1 0.626 0.003 r2 (bak) 0.3642 0.0004

to the radial veloity data gave a mass ratio of q = M2=M1 = 0:658� 0:029 km/s and aentre of mass radial veloity V  = �19:5� 0:9 km/s.The general appearane of the light urve suggested a detahed or semidetahed system.Mode 5 (semidetahed|Algol) gave the best �t. We seleted radiative values for thebolometri albedo and gravity darkening exponents (albedo A1 = 1 and gravity exponentg1 = 1) for star 1 and onvetive values (A2 = 0:5 and g2 = 0:32) for star 2 based ontemperature T1 and the antiipated temperature T2, respetively.Beause of the hanges in the O�C diagram that suggest a third body, we attemptedto adjust third light in the simultaneous light/radial veloity urve solution. However, weould �nd no statistially signi�ant value of third light in any of the three passbands.Beause of the diÆulty in reovering small amounts of third light, espeially in partiallyelipsing systems like XZ UMa, our null result on third light should not be taken asneessarily negating the third body hypothesis. We also adjusted the angular rotationrate of the primary but we found no evidene of asynhronism. Further, attempts with adetahed on�guration gave a poorer �t, hene the detahed on�guration an be ruledout.The results of the �t are listed in Table 4 and fundamental derived quantities, inTable 5. [Note: `s.u.' = solar units.℄ Note also that the errors quoted are the standarderrors omputed from the ovariane matrix in the di�erential orretions solution.A 3-D representation generated by Binary Maker 3.03 (Bradstreet, 1993) is presentedin Figure 3.
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Table 5Fund. Quantity Star 1 error Star 2 errorSpetral Type A7 G7Mass (M�) 1.92 0.09 1.20 0.05Radius (R�) 1.70 0.03 2.38 0.04log g (CGS) 4.26 0.2 3.76 0.2Luminosity (L�) 9.5 0.1 4.2 0.1Distane (p) 504 26

Figure 1.



IBVS 5715 5

Figure 2.

Figure 3.
XZ UMa is a lassial Algol, as disussed in Giuriin et al. (1983), in that the A7primary lies in the middle of the main sequene band (Iben, 1967), and the evolved G7seondary lies above this band (i.e., is overluminous) by about a magnitude. Further,the masses and stellar radii for this system lie near the lower end of the Algol group andthe period is relatively short, as is �tting for late-type Algol systems (ibid). However,the mass ratio, q, lies at the upper end of the group, suggesting that the system is stillearly in its mass transfer phase. The sinusoidal shape of the O � C plot, as previouslymentioned, suggests the presene of a third body (light time e�et); however, examinationof the spetra does not immediately support this hypothesis. Further monitoring of timesof minima over the next deade or two should resolve the matter (but note Zavala, 2004for an alternate explanation of yli period hanges).
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If there is a third body, this system would somewhat resemble the near Algol DL Vir(EA, A3 + K0-2, q = 0:485), where there is evidene of a G8 III third star (Sho�el &Popper, 1974; Sho�el, 1977)|diretly from spetra and indiretly from O �C analysis.(The elipsing pair is only single lined; the mass ratio of this pair omes from analysisof the radial veloities of the A3 and G8 stars.) Although this system was at one timesemi-detahed (and therefore underwent mass transfer), it now seems to be slightly under-ontat; it is also more evolved than XZ UMa. However, the light urve analysis was doneusing the Russell{Merrill model|an analysis with a modern light urve synthesis ode islong overdue.Aknowledgements: It is a pleasure for RHN to thank the sta� members at the DAO(espeially Les Saddlemyer) for their usual splendid help and assistane. This researhhas made use of the SIMBAD database, operated at CDS, Strasbourg, Frane.

Referenes:Bessell, M.S., 1979, PASP, 91, 589Bradstreet, D.H., 1993, Binary Maker 3.03, in: Milone, E.F. (ed.), Light Curve Mod-elling of Elipsing Binary Stars, pp. 151{166 (Springer, New York); \Binary Maker"software available from http://www.binarymaker.om/Branewiz, H.K., & Dworak, T.Z., 1980, Ata Astron., 30, 501Cox, A.N., ed., 2000, Allen's Astrophysial Quantities, 4th ed., (Athlone Press, London)ESA, 1997, The Hipparos and Tyho Catalogues (ESA SP-1200)Flower, P., 1996, ApJ, 469, 355Giuriin, G., Mardirossian, F., & Mezzetti, M., 1983, Astrophys. J. Suppl. Ser., 52, 35Iben, I., 1967, Ann. Rev. Astr. Ap., 5, 571Kallrath, J., Milone, E.F., Terrell, D., & Young, A.T., 1998, ApJ, 508, 308Nelson, R.H., 2005a, Elipsing Binary O � C Files,http://www.aavso.org/observing/programs/eb/om/nelson om.shtmlNelson, R.H., 2005b, Software, by Bob Nelson,http://members.shaw.a/bob.nelson/software1.htmKholopov, P.N., et al., 1985, General Catalogue of Variable Stars, 4th ed., MosowRemus, G., 1956, KVB, No. 16Roberts, C.K., & Boksenberg, A., The Astronomial Almana for the Year 1986, pp.H42{43Ruinski, S.M., 2004, IAU Symp., 215, 17, in: Stellar Rotation, ed. Andre Maeder andPhilippe Eenens, ASP (San Franiso)Sho�el, E., & Popper, D.M., 1974, Publ. Astron. So. Pai�, 86, 267Sho�el, E, 1977, A&A, 61, 107Svehnikov, M.A., & Kuznetsova, Eh.F., 1990, Catalogue of Approximate Photometriand Absolute Elements of Elipsing Variable Stars, Vols. 1{2, Sverdlovsk, Ural Uni-versityTerrell, D., 1994, Van Hamme Limb Darkening Tables, v1.1.,http://www.boulder.swri.edu/~terrell/ld/van Hamme, W., 1993, AJ, 106, 2096Wilson, R.E., & Devinney, E.J., 1971, ApJ, 166, 605Wilson, R.E., 1990, ApJ, 356, 613Zavala, R.T., 2005, ASP Conferene Series, 335, 137, in: The Light-Time E�et inAstrophysis, ed. C. Sterken, ASP (San Franiso)
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ERRATUM FOR IBVS 5715The orbital inlination of XZ UMa had been omitted from IBVS 5715. It should be83:9Æ � 0:1Æ.Bob Nelson
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BVRI PHOTOMETRY OF DX And: THE AUTUMN 2005 OUTBURSTSPOGLI, C.1;2; FIORUCCI, M.1; CAPEZZALI, D.1;2; ROCCHI, G.2; MANCINELLI, V.2;BRUNOZZI, P.2; FAGOTTI, P.21 Physis Department, University of Perugia, Via A. Pasoli, 06123 Perugia, Italy2 Porziano Astronomial Observatory, Via Santa Chiara 2, Assisi, Italy
DX And is a well-known dwarf nova with a long outburst reurrene time (270{330days, �Simon 2000) and a long orbital period (P = 10:6 hours, Bruh et al. 1997). Only fewknown atalysmi variables have similar harateristis, and for this reason it has beenextensively studied by many astronomers. Spetrosopi observation were made by Bruh(1989) who reports that DX And exhibits a onsiderable ontribution of the seondarystar to the ontinuum energy distribution as well as the line spetrum. During the years1981{1999, the brightest outbursts reah up to about 11.5 magvis from a typial quiesentlevel of 14{14.7 magvis (�Simon 2000). Ritter and Kolb (1998) report a wider range: DXAnd varies from V = 16:5 at minimum to V = 10:9 at the maximum of brightness.In this brief paper we present the results of our observations made in the years 2003and 2005 at the Porziano Astronomial Observatory, Monte Subasio Astronomial Asso-iation. We used the 0.30-m Shmidt{Cassegrain f/6.5 telesope, equipped with an AP-32ME CCD amera (Kodak 3200-ME, 2184� 1470 pixels) and Johnson{Cousins BV RIphotometri �lters. The exposure time was 60{300 s depending on the brightness of theobjet. The frames were �rst orreted for standard de-biasing and at-�elding, and thenproessed by a PC-based aperture photometry pakage developed by one of the authors.The magnitudes were determined relative to the alibration stars reported by Spogli etal. (1998). Calibrations done with standard Landolt stars show negligible olor e�etsin the V , R and I bands, while B data have been orreted and the reported standarddeviations take into aount this e�et. Helioentri orretions to observed times wereapplied before the following analysis.During the year 2003, DX And was observed for a total of 40 photometri nightsonly with the R �lter and it was always in quiesene (Table 1). The variable osillatesbetween R ' 14:4 and R ' 15:0, with an average of R ' 14:63. In quiesene and atthese wavelengths the system is dominated by the late-type seondary and its ellipsoidalvariations: this is a familiar pattern for long-period atalysmi binaries. Hildith (1995)studied R and I variations of DX And during �ve onseutive nights, ten orbital yles,and he found an ellipsoidal variation of amplitude 0.13 mag, superimposed to additionalvariability. We have already analyzed intra-night data to verify the ellipsoidal variation(Spogli, Fiorui & Tosti 1998), so we olleted data with a longer time-sale with the aimto obtain information about the additional variability. However, periodograms and otherstatistial tools are not able to �nd evidene of strit periodiity with the data reported
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Figure 1. Phase-diagram of DX And in quiesene onsidering an hypothetial period of 10.645 days.Dotted line is the sinusoidal best �t. This variation is superimposed to an ellipsoidal variation wellde�ned by Hildith (1995).
Table 1UT Date HJD R UT Date HJD R(2452000+) (2452000+)18/07/2003 839.387 14.67� 0.05 11/08/2003 863.346 14.90� 0.0519/07/2003 840.339 14.53� 0.04 12/08/2003 864.391 14.70� 0.1020/07/2003 841.329 14.82� 0.03 13/08/2003 865.373 14.45� 0.0321/07/2003 842.326 14.82� 0.04 14/08/2003 866.320 14.50� 0.0322/07/2003 843.329 14.73� 0.03 15/08/2003 867.311 14.37� 0.0323/07/2003 844.322 14.40� 0.05 16/08/2003 868.316 14.74� 0.0324/07/2003 845.326 14.62� 0.03 17/08/2003 869.366 14.55� 0.0325/07/2003 846.388 14.59� 0.03 18/08/2003 870.299 14.54� 0.0326/07/2003 847.322 14.63� 0.04 19/08/2003 871.293 14.48� 0.0427/07/2003 848.323 14.71� 0.04 20/08/2003 872.294 14.47� 0.0328/07/2003 849.333 14.50� 0.03 21/08/2003 873.297 14.89� 0.0401/08/2003 853.381 14.64� 0.03 22/08/2003 874.349 14.63� 0.0303/08/2003 855.349 14.78� 0.05 23/08/2003 875.293 14.68� 0.0305/08/2003 857.453 14.49� 0.03 13/09/2003 896.265 14.51� 0.0306/08/2003 858.381 14.46� 0.04 15/09/2003 898.248 14.48� 0.0407/08/2003 859.361 14.66� 0.04 16/09/2003 899.301 14.59� 0.0308/08/2003 860.312 14.59� 0.03 17/09/2003 900.274 14.46� 0.0309/08/2003 861.319 14.78� 0.03 18/09/2003 901.295 14.44� 0.0310/08/2003 862.323 14.73� 0.05 19/09/2003 902.261 14.57� 0.0511/08/2003 863.342 14.97� 0.03 20/09/2003 903.258 14.61� 0.03
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Figure 2. V light urve of DX And during Autumn 2005 (left panel), �lled irles represent our data,while small rosses are visual estimates available from AFOEV (dsweb.u-strasbg.fr/afoev/). The rightpanel shows our BVRI data only: it is evident the di�erent olor indies from the outburst to theminimum, and the internal variability during quiesene.
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Table 2UT Date HJD B V R I(2453000+)26/09/2005 640.414 12.48� 0.04 12.38� 0.04 12.21� 0.03 12.12� 0.0203/10/2005 647.386 12.09� 0.08 12.03� 0.02 11.86� 0.04 11.71� 0.0209/10/2005 653.393 13.29� 0.05 13.11� 0.02 12.87� 0.02 12.65� 0.0211/10/2005 655.341 14.26� 0.07 13.89� 0.02 13.52� 0.02 13.22� 0.0212/10/2005 656.342 14.55� 0.05 14.05� 0.05 13.61� 0.0314/10/2005 658.324 15.78� 0.05 14.99� 0.04 14.37� 0.02 14.01� 0.0215/10/2005 659.399 16.18� 0.05 15.09� 0.02 14.38� 0.02 13.96� 0.0318/10/2005 662.351 16.21� 0.07 15.07� 0.02 14.34� 0.02 13.87� 0.0222/10/2005 666.344 15.77� 0.08 15.07� 0.02 14.39� 0.02 13.84� 0.0224/10/2005 668.325 15.93� 0.05 15.02� 0.02 14.38� 0.02 13.91� 0.0225/10/2005 669.365 15.70� 0.06 15.01� 0.02 14.44� 0.04 13.94� 0.0326/10/2005 670.364 15.99� 0.05 15.16� 0.02 14.47� 0.02 14.02� 0.0229/10/2005 673.333 16.10� 0.05 15.04� 0.02 14.53� 0.03 13.99� 0.0230/10/2005 674.349 16.20� 0.05 15.15� 0.03 14.52� 0.03 14.01� 0.0231/10/2005 675.263 16.07� 0.05 15.13� 0.03 14.51� 0.02 13.97� 0.0302/11/2005 677.435 16.15� 0.05 15.24� 0.03 14.57� 0.02 14.06� 0.0327/11/2005 702.361 16.11� 0.05 15.20� 0.02 14.56� 0.02 14.04� 0.02

in Table 1. The analysis is seriously biased by the data sampling (�1, �2 /d aliasfrequenies) that makes orret identi�ation of the frequeny omponents ambiguous.The most probable results are obtained for P = 10:645 days (65 %, Fig. 1), P = 0:912day (58 %), P = 0:47625 day (55 %), and P = 0:4482 day (50 %). Probably the latter anbe identi�ed with the atual value of the orbital period, while the additional variabilityshowed by DX And during quiesene is of an unknown origin.In the year 2005, DX And was monitored from September 26 to November 11 withthe BV RI photometri bands, for a total of 17 photometri nights (see Table 2). Itwas in outburst and we followed part of the rise and the deline (Fig. 2). The pro�leand the time-sales on�rm the results obtained by �Simon (2000). Also the olor indiesare in substantial agreement with our previous BV RI observations (Spogli et al. 1998).However, these new data inrease the historial database on this variable soure and theyan help to onstrain theoretial models.
Referenes:Bruh, A., 1989, A&AS, 78, 145Bruh, A., Vrielmann, S., Hessman, F.V., et al., 1997, A&A, 327, 1107Hildith, R.W., 1995, MNRAS, 273, 675Ritter H., & Kolb U., 1998, A&AS, 129, 83Simon, V., 2000, A&A, 364, 694Spogli C., Fiorui M., & Tosti G., 1998, A&AS, 130, 485
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THE GEOS RR Lyr SURVEYFifth list of maxima of RR Lyr stars observed by the automated telesope TAROT(GEOS Cirular RR 28)LE BORGNE, J.F.1;2; KLOTZ, A.3; BO�ER, M.41 GEOS (Groupe Europ�een d'Observations Stellaires), 23 Par de Levesville, 28300 Bailleau l'Evêque, Frane2 Laboratoire d'Astrophysique, Observatoire Midi-Pyr�en�ees, Toulouse, Frane3 Centre d'Etude Spatiale des Rayonnements, Observatoire Midi-Pyr�en�ees, Toulouse, Frane4 Observatoire de Haute-Provene, Frane

We present here the �fth list of light maxima of RR Lyrae stars from the GEOS RR LyrSurvey, a GEOS program (http://www.upv.es/geos/) (Boninsegna et al., 2002) of au-tomated observations of RR Lyr stars started in January 2004. We are using the 25-mautomati telesope TAROT (http://tarot.obs-hp.fr) (Bo�er et al., 2001, Bringer etal., 1999) loated in Calern Observatory (Observatoire de la Côte d'Azur, Nie Univer-sity, Frane). Images are obtained by a 2048� 2048 Maroni 42-40 thin bak illuminatedCCD. Field of view is 1:86Æ�1:86Æ. Data redution, from bias subtration and at�eldingto photometry using SExtrator (Bertin and Arnouts, 1996), is performed automatially.The aim of this legay projet for the study of period variations of RR Lyr stars is tomonitor maxima of light of these stars in order to feed the GEOS RRLyr web database(http://dbRR.ast.obs-mip.fr).The present list ontains 290 maxima observed with no �lter between January and June2006 (Table 1). The maxima are determined by �tting a polynomial funtion on the datapoints. The unertainties on individual maxima are estimated from the data samplingof eah maximum. The nominal sampling (two onseutive 30s exposures taken every 10minutes on a time baseline of 2 hours entered around the predited maximum time) maybe altered by loal events (weather or telesope operation). This results unertainties from0.002 to 0.010 day. For a well observed star, the mean unertainty on maxima is about0.003 day (4.3 minutes). The O�C's are omputed with the GCVS elements (Kholopovet al., 1985) and are displayed in table 1 in olumn \O � C". When no elements areavailable in the GCVS, the referene of the elements is given as a footnote of Table 1.XZ Cyg is also an exeption for whih we use the elements from Baldwin and Samolyk(2003).
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Table 1: maxima of RR Lyrae starsVariable Maximum O � C E Variable Maximum O � C EHJD 24. . . (days) HJD 24. . . (days)CI And 53738.435�0.003 0.002 1401. Z CVn 53776.590�0.003 0.259 22705.DR And 53739.370�0.004 -0.016 29335. Z CVn 53833.472�0.005 0.258 22792.X Ari 53739.376�0.002 0.307 24811. Z CVn 53839.368�0.003 0.270 22801.X Ari 53754.352�0.004 0.307 24834. Z CVn 53867.483�0.005 0.271 22844.TZ Aur 53737.647�0.002 0.004 86386. RU CVn 53759.596�0.002 0.004 33626.TZ Aur 53785.431�0.002 0.003 86508. RU CVn 53801.444�0.002 0.005 33699.BH Aur 53758.455�0.002 -0.002 24133. RU CVn 53848.452�0.002 0.006 33781.RS Boo 53795.521�0.002 -0.007 31868. RU CVn 53860.489�0.002 0.005 33802.RS Boo 53806.466�0.003 -0.005 31897. RU CVn 53895.458�0.002 0.006 33863.RS Boo 53807.601�0.002 -0.002 31900. RU CVn 53899.471�0.005 0.006 33870.RS Boo 53809.488�0.002 -0.002 31905. RZ CVn 53760.672�0.002 -0.180 23646.RS Boo 53863.447�0.002 -0.002 32048. RZ CVn 53776.563�0.005 -0.176 23674.RS Boo 53869.486�0.004 0.000 32064. RZ CVn 53796.420�0.002 -0.178 23709.RS Boo 53889.485�0.002 0.000 32117. RZ CVn 53834.437�0.004 -0.178 23776.RS Boo 53897.410�0.004 0.001 32138. RZ CVn 53855.436�0.003 -0.173 23813.RS Boo 53900.430�0.003 0.002 32146. RZ CVn 53881.534�0.004 -0.176 23859.ST Boo 53809.545�0.003 0.071 55646. SS CVn 53807.665�0.002 0.162 29643.ST Boo 53832.559�0.003 0.061 55683. SS CVn 53866.535�0.002 0.174 29766.ST Boo 53834.431�0.005 0.066 55686. SS CVn 53867.488�0.002 0.170 29768.ST Boo 53837.541�0.002 0.064 55691. UZ CVn 53760.476�0.005 0.241 39171.ST Boo 53839.409�0.003 0.065 55694. UZ CVn 53776.520�0.005 0.236 39194.ST Boo 53857.467�0.005 0.077 55723. UZ CVn 53831.647�0.003 0.239 39273.ST Boo 53900.404�0.004 0.076 55792. UZ CVn 53839.322�0.002 0.238 39284.TW Boo 53756.643�0.002 -0.048 50473. UZ CVn 53841.406�0.004 0.229 39287.TW Boo 53837.550�0.002 -0.046 50625. UZ CVn 53857.464�0.002 0.238 39310.TW Boo 53851.388�0.003 -0.047 50651. UZ CVn 53866.535�0.004 0.237 39323.TW Boo 53860.436�0.002 -0.048 50668. UZ CVn 53871.416�0.002 0.234 39330.TW Boo 53885.451�0.003 -0.050 50715. AA CMi 53755.553�0.002 0.049 36066.TW Boo 53893.434�0.003 -0.051 50730. S Com 53749.597�0.002 -0.095 22324.UY Boo 53802.659�0.003 -0.025 3835. S Com 53759.570�0.002 -0.094 22341.UY Boo 53806.561�0.004 -0.029 3841. S Com 53776.580�0.005 -0.095 22370.UY Boo 53832.596�0.004 -0.031 3881. S Com 53796.528�0.002 -0.091 22404.UY Boo 53834.546�0.004 -0.033 3884. S Com 53840.519�0.003 -0.094 22479.UY Boo 53849.528�0.003 -0.023 3907. S Com 53850.495�0.003 -0.090 22496.CM Boo 53850.445�0.003 -0.074 29468. ST Com 53777.606�0.003 -0.023 17620.AH Cam 53751.342�0.005 -0.364 40740. ST Com 53798.561�0.002 -0.030 17655.RW Cn 53740.462�0.003 0.203 25921. ST Com 53831.506�0.004 -0.026 17710.RW Cn 53746.472�0.003 0.194 25932. ST Com 53843.486�0.002 -0.025 17730.SS Cn 53755.394�0.002 0.048 83511. ST Com 53849.478�0.003 -0.022 17740.TT Cn 53740.529�0.002 0.103 24485. ST Com 53855.465�0.003 -0.024 17750.AN Cn 53739.487�0.002 0.127 28185. HY Com 53850.502�0.003 0.042 21832.AS Cn 53739.632�0.004 -0.282 23545. TV CrB 53783.631�0.002 0.020 37914.AS Cn 53744.572�0.003 -0.283 23553. TV CrB 53865.488�0.002 0.031 38054.AS Cn 53746.422�0.002 -0.285 23556. TV CrB 53872.500�0.005 0.027 38066.EZ Cn 1 53738.562�0.002 -0.029 12065. TV CrB 53882.429�0.002 0.018 38083.EZ Cn 1 53755.480�0.002 -0.030 12096. TV CrB 53889.448�0.002 0.022 38095.W CVn 53748.640�0.005 -0.123 58624. TV CrB 53896.465�0.005 0.023 38107.W CVn 53806.573�0.004 -0.125 58729. TV CrB 53903.479�0.002 0.022 38119.W CVn 53807.674�0.003 -0.127 58731. UY Cyg 53904.459�0.004 0.055 56127.W CVn 53831.399�0.003 -0.128 58774. UY Cyg 53913.427�0.003 0.052 56143.W CVn 53842.439�0.003 -0.123 58794. XZ Cyg 2 53845.482�0.002 -0.004 11305.W CVn 53863.397�0.002 -0.132 58832. XZ Cyg 2 53850.621�0.002 0.003 11316.W CVn 53869.474�0.004 -0.124 58843. XZ Cyg 2 53858.557�0.005 0.007 11333.W CVn 53874.434�0.005 -0.130 58852. XZ Cyg 2 53865.553�0.002 0.004 11348.W CVn 53880.504�0.004 -0.130 58863. XZ Cyg 2 53901.478�0.002 0.001 11425.W CVn 53890.436�0.004 -0.129 58881. DM Cyg 53917.428�0.002 0.062 26996.W CVn 53901.474�0.003 -0.127 58901. DX Del 53915.483�0.004 0.055 30782.
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Table 1 (ont.): maxima of RR Lyrae starsVariable Maximum O � C E Variable Maximum O � C EHJD 24. . . (days) HJD 24. . . (days)RW Dra 53836.569�0.002 0.153 32645. RR Gem 53809.371�0.002 -0.343 31342.RW Dra 53837.467�0.003 0.165 32647. SZ Gem 53809.340�0.004 -0.047 53110.RW Dra 53840.549�0.003 0.146 32654. GI Gem 53756.465�0.002 0.070 54031.RW Dra 53844.546�0.002 0.157 32663. GI Gem 53795.461�0.003 0.072 54121.RW Dra 53848.539�0.002 0.164 32672. GI Gem 53799.358�0.002 0.069 54130.RW Dra 53856.534�0.002 0.186 32690. TW Her 53842.503�0.004 -0.010 80824.SU Dra 53337.504�0.003 0.037 14287. TW Her 53864.480�0.002 -0.011 80879.SU Dra 53743.664�0.004 0.038 14902. TW Her 53866.478�0.004 -0.011 80884.SU Dra 53749.615�0.003 0.046 14911. VX Her 53836.567�0.002 -0.395 70462.SU Dra 53783.299�0.003 0.048 14962. VX Her 53851.595�0.003 -0.395 70495.SU Dra 53806.410�0.003 0.044 14997. VX Her 53857.514�0.003 -0.395 70508.SU Dra 53808.394�0.004 0.047 15000. VX Her 53858.422�0.002 -0.398 70510.SU Dra 53839.432�0.003 0.045 15047. VX Her 53872.540�0.003 -0.397 70541.SU Dra 53864.526�0.005 0.043 15085. VX Her 53903.504�0.002 0.057 70608.SW Dra 53798.400�0.005 0.079 48403. VZ Her 53837.574�0.003 0.061 38718.SW Dra 53806.354�0.002 0.057 48417. VZ Her 53871.480�0.002 0.062 38795.SW Dra 53831.418�0.003 0.056 48461. VZ Her 53875.442�0.004 0.061 38804.SW Dra 53839.395�0.005 0.058 48475. VZ Her 53901.422�0.003 0.061 38863.SW Dra 53843.375�0.004 0.050 48482. DL Her 53860.568�0.002 0.033 26456.SW Dra 53856.484�0.002 0.056 48505. DL Her 53866.477�0.005 0.026 26466.SW Dra 53860.470�0.004 0.055 48512. DL Her 53882.462�0.004 0.037 26493.XZ Dra 53917.411�0.002 -0.104 25161. GO Hya 53710.581�0.003 -0.070 44091.BC Dra 53748.561�0.003 0.077 15939. GO Hya 53738.581�0.010 -0.073 44135.BC Dra 53802.531�0.003 0.078 16015. GO Hya 53759.570�0.003 -0.086 44168.BC Dra 53807.562�0.002 0.072 16022. RR Leo 53746.662�0.004 0.070 23102.BC Dra 53833.476�0.002 0.082 16057. RR Leo 53760.688�0.002 0.072 23133.BC Dra 53836.354�0.004 0.081 16062. RR Leo 53838.502�0.002 0.074 23305.BC Dra 53856.504�0.010 0.083 16090. RR Leo 53843.477�0.002 0.073 23316.BC Dra 53866.567�0.005 0.072 16104. RX Leo 53839.471�0.002 0.078 26833.BC Dra 53892.482�0.006 0.082 16140. RX Leo 53858.433�0.002 0.091 26861.BC Dra 53897.518�0.005 0.081 16147. SS Leo 53759.570�0.002 -0.044 19124.BC Dra 53905.435�0.003 0.083 16158. SS Leo 53776.484�0.003 -0.041 19151.BC Dra 53915.498�0.010 0.072 16171. SS Leo 53801.531�0.003 -0.048 19191.BD Dra 53737.642�0.005 0.144 20309. ST Leo 53796.382�0.004 -0.026 54130.BD Dra 53740.589�0.002 0.146 20314. ST Leo 53801.646�0.002 -0.020 54141.BD Dra 53756.532�0.002 0.184 20341. SZ Leo 53760.592�0.002 -0.136 15528.BD Dra 53760.635�0.002 0.164 20348. WW Leo 53737.613�0.003 0.027 31276.BD Dra 53795.404�0.002 0.179 20407. WW Leo 53740.625�0.003 0.025 31282.BD Dra 53838.377�0.004 0.151 20480. WW Leo 53746.658�0.003 0.030 31292.BD Dra 53858.415�0.002 0.161 20514. AE Leo 53748.696�0.005 -0.369 54106.BD Dra 53865.483�0.002 0.161 20526. AE Leo 53758.710�0.005 -1.009 54123.BD Dra 53911.405�0.005 0.137 20604. AX Leo 53748.678�0.005 -0.039 39217.BK Dra 53858.403�0.003 -0.146 47857. AX Leo 53759.581�0.005 -0.038 39232.BK Dra 53891.555�0.003 -0.151 47913. V LMi 53787.456�0.002 0.027 62982.BK Dra 53897.472�0.005 -0.155 47923. V LMi 53842.396�0.005 0.032 63083.BK Dra 53900.435�0.002 -0.152 47928. V LMi 53848.377�0.002 0.030 63094.BK Dra 53910.501�0.003 -0.152 47945. X LMi 53740.609�0.002 0.186 21248.BK Dra 53916.420�0.003 -0.153 47955. X LMi 53758.401�0.004 0.185 21274.BT Dra 53783.575�0.003 -0.002 39154. TT Lyn 53756.467�0.003 -0.032 28630.BT Dra 53809.467�0.003 -0.011 39198. TT Lyn 53795.302�0.002 -0.030 28696.BT Dra 53849.496�0.002 -0.012 39266. TW Lyn 53737.430�0.002 0.052 18086.BT Dra 53859.506�0.002 -0.010 39283. TW Lyn 53744.658�0.003 0.052 18101.BT Dra 53865.396�0.004 -0.006 39293. TW Lyn 53754.296�0.002 0.053 18121.BT Dra 53875.404�0.005 -0.006 39310. RZ Lyr 53871.434�0.003 -0.003 24818.BT Dra 53882.466�0.002 -0.008 39322. RZ Lyr 53893.422�0.003 0.001 24861.RR Gem 53334.610�0.002 -0.318 30147. RZ Lyr 53896.493�0.002 0.005 24867.RR Gem 53754.544�0.002 -0.341 31204. RZ Lyr 53917.452�0.002 0.003 24908.
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Table 1 (ont.): maxima of RR Lyrae starsVariable Maximum O � C E Variable Maximum O � C EHJD 24. . . (days) HJD 24. . . (days)AW Lyr 53911.483�0.003 0.025 57453. RV UMa 53801.652�0.002 0.098 18643.CN Lyr 53869.573�0.005 0.020 22809. RV UMa 53808.675�0.002 0.101 18658.CN Lyr 53881.502�0.005 0.019 22838. RV UMa 53809.612�0.002 0.101 18660.CN Lyr 53886.442�0.004 0.022 22849. RV UMa 53831.615�0.005 0.106 18707.CN Lyr 53911.533�0.002 0.019 22911. RV UMa 53838.633�0.003 0.103 18722.CN Lyr 53916.467�0.004 0.016 22923. RV UMa 53853.611�0.003 0.103 18754.IO Lyr 53856.524�0.004 -0.026 24670. RV UMa 53869.522�0.005 0.100 18788.IO Lyr 53863.450�0.002 -0.026 24682. RV UMa 53899.472�0.004 0.094 18852.IO Lyr 53871.530�0.003 -0.026 24696. RV UMa 53900.411�0.004 0.097 18854.IO Lyr 53882.494�0.003 -0.027 24715. TU UMa 53737.601�0.002 -0.025 19557.IO Lyr 53897.493�0.004 -0.033 24741. TU UMa 53842.439�0.003 -0.027 19745.IO Lyr 53904.426�0.002 -0.026 24753. TU UMa 53857.497�0.003 -0.026 19772.IO Lyr 53912.498�0.002 -0.033 24767. AB UMa 53739.604�0.010 0.119 29207.V455 Oph 53889.482�0.005 -0.226 26561. AB UMa 53748.599�0.010 0.120 29221.V455 Oph 53904.456�0.005 0.222 26593. AB UMa 53838.529�0.005 0.113 29372.V455 Oph 53909.446�0.002 0.219 26604. AB UMa 53844.526�0.005 0.115 29382.AR Per 53738.455�0.010 0.053 62276. AB UMa 53850.515�0.005 0.108 29392.AR Per 53750.371�0.002 0.053 62304. AB UMa 53856.504�0.010 0.101 29402.VY Ser 53856.437�0.004 0.034 31692. AB UMa 53859.502�0.008 0.101 29407.VY Ser 53881.439�0.002 0.043 31726. AB UMa 53865.508�0.010 0.111 29417.AN Ser 53844.486�0.003 0.003 74962. ST Vir 53845.522�0.002 0.037 31909.AN Ser 53857.533�0.005 -0.002 74987. ST Vir 53857.429�0.004 0.030 31938.AN Ser 53892.517�0.004 0.004 75054. ST Vir 53871.403�0.002 0.036 31971.AN Ser 53902.430�0.004 -0.003 75073. UV Vir 53761.581�0.002 0.017 23453.AT Ser 53845.609�0.004 0.009 16137. AF Vir 53860.571�0.002 -0.097 27962.AT Ser 53872.496�0.003 0.020 16173. AV Vir 53842.510�0.002 0.003 18834.AT Ser 53881.451�0.002 0.017 16185. AV Vir 53869.454�0.004 0.014 18875.AV Ser 53889.526�0.002 0.134 52396. BB Vir 53843.488�0.002 0.242 30205.AV Ser 53890.503�0.004 0.135 52398. BB Vir 53849.610�0.002 0.240 30218.AV Ser 53872.454�0.002 0.126 52361. BN Vul 53890.453�0.005 0.062 14071.RU Sex 3 53760.485�0.005 0.018 31818. BN Vul 53912.435�0.002 0.061 14108.ref.: 1 Boninsegna, 19902 Baldwin and Samolyk, 20033 Williams, 1993

Referenes:Baldwin, M.E., Samolyk, G., 2003, AAVSO RR Lyrae Monographs 1, (2)Bertin, E., Arnouts, S., 1996, A&AS, 117, 393Bo�er, M., Atteia, J. L., Bringer, M., Gendre, B., Klotz, A., Malina, R., de Freitas Paheo,J. A., Pedersen, H., 2001, A&A, 378, 76Boninsegna, R., 1990, JAAVSO, 19, 126, (1)Boninsegna, R., Vandenbroere, J., Le Borgne, J.F., The Geos Team, 2002, ASP Conf.Ser., 259, 166, IAU Colloq. 185, \Radial and Nonradial Pulsations as Probes ofStellar Physis"Bringer, M., Bo�er, M., Peignot, C., Fontan, G., Mere, C., 1999, A&AS, 138, 581Kholopov, P.N., et al., 1985, General Catalogue of Variable Stars, Mosow: Nauka Pub-lishing House, 1988, 4th ed., edited by Kholopov, P.N.; and 2006 web edition(http://www.sai.msu.su/groups/luster/gvs/)Williams, D.B., 1993, JAAVSO, 22, 116
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GP And is a well-studied high-amplitude Æ Suti star. Its variability was disovered byStrohmeier et al. (1956). Lange (1969, 1970) derived the type and period of this variableand pointed to possible light urve variation with a modulation period of 0.2684 day. Thisannounement aroused our interest and we started the star's photoeletri photometry atKonkoly Observatory in 1970.Sine the early seventies photoeletri photometry of this variable has been arriedout and published by Eggen (1978), Gieseking et al. (1979), Rodr��guez et al. (1993) andShmidt et al. (1995). Splittgerber (1976), Burhi et al. (1993) and the BAV group (Agerer& H�ubsher, 1998, 2002, 2003; Agerer et al., 1999, 2001; H�ubsher, 2005; H�ubsher et al.,2005) published photoeletri/CCD times of maximum light.The Hipparos photometry and the NSVS (Wozniak et al., 2004) provide useful datasets to study the period hanges and the possible light urve modulation of the star. Hav-ing taken into aount the helioentri orretions normal maxima ould be onstrutedfrom these data sets:1) from the Hipparos photometry: HJDmax 2448448.1856 and2) from the NSVS data: HJDmax 2451484.7904.Apart from the rather aurate photoeletri/CCD observations a great number ofphotographi and visual measurements are found in the literature. In our disussion,however, we disregard these inaurate data.Our observations extended from 1970 to 1997. Observations at Konkoly Observatorywere made with the 60 m Newtonian reetor (10 nights) and the 50-m Cassegraintelesope (10 nights) eah equipped with an unooled UBV photometer, and with the 1-m RCC telesope equipped with an UBV (RI)C refrigerated photonounting photometer(5 nights).y CCD observations were obtained with the 60/90/180-m Shmidt telesopeusing a Photometris amera (thermoeletrially ooled Kodak KAF-1600 1024 � 1536hip) on one night without �lter and two nights in the V olour band.Observations at Leopold Figl-Observatory of the Astronomial Institute of the Univer-sity of Vienna have been arried out in the V and B band using an unooled photometer(with standard Corning �lters) attahed to the 60-m RC telesope on 13 nights.Throughout our observations we used GSC 01739-01584 lying � 50 west from thevariable as omparison star.yThe 1-m RCC UBV (RI)C observations (Table 1) are available at the IBVS website as 5718-t1.txt.
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Figure 1. O � C diagram with quadrati �t. The open irles denote unertain data not taken intoaount in the �t
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Figure 2. Folded V light urve of two nights (�ve yles) of CCD observations (JD 2450746: dots;JD 2450772: rosses)
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Table 2. Times of light maximum observed at Leopold Figl and Konkoly ObservatoriesHJDmax Rem. HJDmax Rem. HJDmax Rem. HJDmax Rem.2400000 + 2400000 + 2400000 + 2400000 +40854.4352 [1℄ 43848.3910 [1℄ 46704.5745 [3℄ 46720.5464 [3℄40854.5135 [1℄ 45609.4674 [2℄ 46705.4394 [3℄ 46722.5134 [3℄40854.5923 [1℄ 45609.5464 [2℄ 46705.5182 [3℄ 46743.3650 [2℄40867.4962 [1℄ 45622.4513 [2℄ 46713.3867 [3℄ 46769.3297 [3℄40867.5745 [1℄ 45622.5294 [2℄ 46713.4657 [3℄ 46769.3298 [2℄40869.3841 [1℄ 45634.4885 [2℄ 46713.5443 [3℄ 50277.4810 [4℄41189.4655 [1℄ 45648.4154 [2℄ 46714.4882 [3℄ 50278.5036 [4℄41604.5175 [1℄ 45648.4939 [2℄ 46714.5675 [3℄ 50279.5262 [4℄41604.5958 [1℄ 45649.4391 [2℄ 46717.3997 [3℄ 50310.5275 [4℄41625.4469 [1℄ 45653.4512 [2℄ 46717.4778 [3℄ 50360.4909 [4℄41960.5570 [1℄ 45674.4594 [2℄ 46717.5565 [3℄ 50745.3285 [5℄41960.6355 [1℄ 46679.4740 [3℄ 46718.4220 [3℄ 50745.4074 [5℄42004.3832 [1℄ 46679.5533 [3℄ 46718.5008 [3℄ 50745.4863 [5℄42697.4208 [2℄ 46680.4975 [3℄ 46719.3669 [3℄ 50746.3514 [5℄42697.4986 [2℄ 46702.4496 [3℄ 46719.4457 [3℄ 50746.4303 [5℄42697.5775 [2℄ 46702.5288 [3℄ 46719.5239 [3℄ 50746.5089 [5℄42712.4485 [1℄ 46702.6067 [3℄ 46720.4686 [3℄ 50772.4744 [5℄43848.3126 [1℄ 46704.4953 [3℄Remark: [1℄ Konkoly N 60-m, [2℄ Konkoly C 50-m, [3℄ Figl RC 60-m, [4℄ Konkoly RCC 100-m,[5℄ Konkoly Shmidt 60/90-m CCD

On the whole 70 times of maximum light ould be determined from our observations.Eah light maximum was derived as an average over the B and V bands sine the timesof maximum for these olour bands are not pereptibly shifted to eah other. (Exeptsome ases, when observations were made only in one olour band.)The times of maximum light derived from our observations are given in Table 2. Theomplete list of times of maximum light (Table 3) used to onstrut the O � C diagramand to study the period hanges of the variable is only available eletronially throughthe IBVS website as �le 5718-t3.txt.The O � C values have been alulated by the formula:C = 2447005:6146 + 0:d07868276� Eand plotted against E in Fig. 1. A quadrati least-squares �t provides the new ephemeris:Cnew = 2447005:61456 + 0:d0786827620� E + 5:20� 10�13 � E2:� :00009 � :0000000012 � :27Three unertain, outlier points (at JD 2450438.4732, 2451768.528 and 2451882.458)were not taken into aount in the �t.The observations of the years 1970 and 1971 do not support the ubi solution ofPop et al. (2005), but the deviation of these data from the quadrati �t may hint at thereality of the higher order �t or a sine-like solution (Pop et al., 2003) notwithstandingthat the slow period inrease 1=P (dP=dt) = 6:1� 10�8 y�1 is not in serious onit withevolutionary theories (Breger & Pamyatnikh, 1998).Gieseking et al. (1979) noted that some disturbanes were present in the fundamentalpulsation. From four nights of photometry they found variability of some 0.1 mag in
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the amplitude with a period of 0.64 days, furthermore they pointed out that the meanbrightness of the star and the shape of the light urve strongly varied from yle to yle,while an 18 minute wave superposed on the light urve was present. Rodr��guez et al.'s(1993) photometry of high auray, however, did not show these kinds of disturbanes.As our photoeletri photometry also exhibited variability in the shape and amplitudeof the light urve we deided to go into the matter in more detail. The Fourier analysis ofthe Hipparos, the NSVS and our 1983 BV and 1998 BV RI data sets, however, did notprove the existene of any additional frequenies with amplitude higher than 0.01 magThe folded CCD V light urve of two nights (�ve yles) presented in Fig. 2. also showsa regular light variation harateristi of stable high amplitude Æ Suti stars.Sine GP And has a 1.5 mag fainter (in minimum, Eggen, 1978) very lose visual om-panion with 1100 separation (Morlet et al., 2000) its photometry through a 20{3000 diafragmbeomes unertain. Therefore we inline to presume that the observed disturbanes arerather (at least in signi�ant part) the defet of the photometry.The �nanial support of the OTKA grants T-043504, T-046207 and T-048961 is a-knowledged.
Referenes:Agerer, F., Dahm, M., H�ubsher, J., 1999, IBVS, No. 4712Agerer, F., Dahm, M., H�ubsher, J., 2001, IBVS, No. 5017Agerer, F., H�ubsher, J., 1998, IBVS, No. 4606Agerer, F., H�ubsher, J., 2002, IBVS, No. 5296Agerer, F., H�ubsher, J., 2003, IBVS, No. 5485Breger, M., Pamyatnykh, A.A., 1998, A&A, 332, 958Burhi, R., De Santis, R., Di Paolantonio, A., Piersimoni, A.M., 1993, A&AS, 97, 827Eggen, O.J., 1978, IBVS, No. 1517Gieseking, F., Ho�mann, M., Nelles, B., 1979, A&AS, 36, 457H�ubsher, J., 2005, IBVS, No. 5643H�ubsher, J., Pashke, A., Walter, F., 2005, IBVS, No. 5657Lange, G.A., 1969, Astron. Tsirk., 534, 7Lange, G.A., 1970, Astron. Tsirk., 559, 3Morlet, G., Salaman, M., Gili, R., 2000, A&AS, 145, 67Pop, A., Liteanu, V., Moldovan, D., 2003, Ap&SS, 284, 1207Pop, A., Turu, V., Moldovan, D., 2005, ASPC, 335, 317, in: The Light-Time E�et inAstrophysis (ed. C. Sterken)Rodr��guez, E., Rolland, A., L�opez de Coa, P., 1993, A&AS, 101, 421Shmidt, E.G., Chab, J.R., Reiswig, D.E., 1995, AJ, 109, 1239Splittgerber, E., 1976, MVS, 7, 137Strohmeier, W., Kippenhahn, R., Geyer, E., 1956, Kleine Ver�o�. Bamberg, No. 15Wozniak, P.R., Vestrand, W.T., Akerlof, C.W., et al., 2004, AJ, 127, 2436



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5719 Konkoly ObservatoryBudapest31 July 2006HU ISSN 0374 { 0676GSC 2038.0293 IS A NEW SHORT-PERIODECLIPSING RS CVn VARIABLE(BAV MITTEILUNGEN NO. 177)BERNHARD, K.1;3; FRANK, P.2;31 A{4030 Linz, Austria; e-mail: klaus.bernhard�liwest.at2 D{84149 Velden, Germany; e-mail: frank.velden�t-online.de3 Bundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Munsterdamm 90,D{12169 Berlin, Germany
During a programme of optial identi�ation of X-ray soures from the ROSAT all-skysurvey bright soure atalogue (Voges et al., 1999) with the ROTSE1 database (Wo�zniaket al., 2004) it was found that the unatalogued variable NSVS objet ID 7869362 (= GSC2038.0293) was oinident with the X-ray soure 1RXS J160248.3+252031. Further detailsof the programme are presented in Bernhard et al. (2005). GSC 2038.0293 has V = 10:62and B � V = 0:83 from the Tyho-2 atalogue (H�g et al., 2000), the 2MASS ataloguegives J �K = 0:612 (Cutri et al., 2003).Our observations were made using both a 20-m Shmidt{Cassegrain telesope anda Starlight XPress SX CCD amera with BV �lters (2005) and BV R �lters (2006) inLinz, Austria and a Flat�eld Camera 576/2.0 with a CCD amera OES-LCCD12 andIR-utting �lter in Velden, Germany (2005 and 2006). The omparison stars used wereGSC 2038.0565 and GSC 2038.0663, whih were found to be onstant within < 0:03 mag.The following primary minima were observed in 2005 and 2006 (Table 1):Table 1: Times of primary minima of GSC 2038.0293 (HJD 245. . . )minimum time �lter observer O � C (d)3566.433 (2) IR utt. Frank �0:0023569.405 (2) V Bernhard �0:0033846.348 (2) IR utt. Frank +0.0053877.555 (2) V Bernhard +0.002
Figures in brakets denote rms errors in units of the last deimal, O � C values werealulated with the ephemeris given below.A Fourier analysis of the available data inluding ASAS3 (Pojmanski, 2002) andROTSE1 was performed to searh for periodiity of the light variations. The follow-ing ephemeris an be derived from the analysis with the algorithm Period04 (Lenz andBreger, 2005): HJDMinI = 2453560:491 + 0:d495410� E:�3 �1
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The folded (and in y-diretion shifted) light urves of the BV R �ltered observationsin May and June 2006 are given in Figure 1 and show an amplitude of nearly 0.20 magfor the B observations and of nearly 0.18 mag for the V and R observations.

Figure 1. Folded BV R light urves of GSC 2038.0293 in the observing season 2006
The shape of the folded light urve with two minima of onsiderably di�erent widthlearly identi�es GSC 2038.0293 with a very short period and heavily spotted RS CVntype star. This �nding is also supported by the X-ray identi�ation, and the values ofthe Tyho-2 and 2MASS olours, whih point to a spetral type of late G or early K.B � V and V � R values of our observations in 2006 indiate a slight reddening of thestar, when it enters the minimum of the spotted light urve. The peak to peak amplitude(i.e. the magnitude di�erene between the seondary and primary minima), determinedby low order polynomial �tting, is for the B band about 0.09 mag, for the V and R bandonly 0.07 and 0.06 mag. This is in good agreement with data from literature, where a�R=�V value of 0.90 for ative stars has been determined (Drake, 2006).The period of 0.495410 days is very short for an RS CVn star. Only one of 206 binarysystems of the seond edition of the atalogue of hromospherially ative binary starshas a shorter period (XY UMa, 0.4789944 days; Strassmeier et al., 1993).The folded light urves of ROTSE1, ASAS3 and our V -band data, whih are shiftedfor the di�erent years, are given in Figure 2.ROTSE1 data are available for 1999 and 2000, ASAS3 V data for 2003, 2004, 2005and 2006 (�lled irles). Our V -band data for 2005 and 2006 are shown as open irles.The amplitudes of the V and R band are very similar (see Figure 1). Therefore it anbe assumed, that also ASAS3 (V ) and ROTSE1 amplitudes (near R values) are roughlyomparable.
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Figure 2. Folded ASAS3 and ROTSE light urves (�lled irles) and our V data (open irles) in1999{2006

Figure 3. Peak to peak amplitude of the minimum of the spotted light urve in the ASAS3 andROTSE data (�lled squares) and in our V -band data (open squares) in 1999{2006
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It an be learly seen, that the primary minimum has fairly the same amplitude in1999{2006, but the depth of the minimum of the spotted light urve is hanging to a largeextent. The long-term hanges of the light urve are illustrated in more detail in Figure 3.The amplitude of the spotted light urve shows a lear variation in 1999{2006 with twolear maxima in the years 1999 and 2005. In 2005, the year of the highest variation, theminimum of the spotted light urve was fainter than the primary (elipsing) minimum.We notied onsiderable hanges in the shape of the lighturve on timesales of a fewweeks in our B, V and un�ltered observations. This resulted in an inreased satternear the minimum of the spotted light urve in the ASAS and our data of that year (seeFigure 2).Though it is lear that more observations will be neessary to desribe the long-termativity of GSC 2083.0293, (yli?) variations on timesales of 6{8 years seem to our.Similar yles have also been observed for other RS CVn stars (e.g. Berdyugina andTuominen, 1998). We onlude that GSC 2038.0293 is a new RS CVn variable with oneof the shortest known periods and a dramatially hanging light urve. We hope that thepresent study will stimulate more observations of this interesting, high ativity star.Aknowledgements: The authors want to thank Dr. Christopher Lloyd and Dr. Kon-rad Dennerl for ollaboration and suggestions. This researh has made use of the SIMBADand VizieR databases operated at the Centre de Donn�ees Astronomiques (Strasbourg) inFrane.

Referenes:Berdyugina, S.V., Tuominen, I., 1998, Astron. Astrophys., 336, L25-L28Bernhard, K., Lloyd, C., Berthold, T., Kriebel, W., Renz, W., 2005, IBVS, No. 5620Cutri, R.M., et al., 2003, 2MASS All-Sky Catalog of Point Soures, University of Mas-sahusetts and IPAC/California Institute of TehnologyDrake, A.J., 2006, AJ, 131, 1044H�g, E., Fabriius, C., Makarov, V.V., Urban, S., Corbin, T., Wyo�, G., Bastian, U.,Shwekendiek, P., Wiene, A., 2000, A&A, 355, L27Lenz, P., Breger, M., 2005, Comm. in Asteroseismology, 146, 53Pojmanski, G., 2002, Ata Astronomia, 52, 397Strassmeier, K.G., Hall, D.S., Fekel, F.C., Shek, M., 1993, Astron. Astrophys. Suppl.,100, 173-225Voges, W., et al., 1999, Astron. Astrophys., 349, 389, The ROSAT all-sky survey brightsoure atalogueWo�zniak, P.R., et al., 2004, Astron. J., 127, 2436, Northern Sky Variability Survey:Publi Data Release
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FOUND A NOVA IN M31: THE TRUE OPTICAL COUNTERPARTOF THE M31 SUPERSOFT X-RAY SOURCE 191SMIRNOVA, O.; ALKSNIS, A.Institute of Astronomy, University of Latvia, Raina bulv. 19, Riga, LV-1586, Latvia;e-mail: o.smirnova�inbox.lv
In this note we report the disovery of a nova in M31 (NGC 224) whih turned out to bethe true optial ounterpart of the supersoft X-ray soure 191 of the M31 XMM Newtonsurvey atalogue instead of the Nova 1992-01 proposed by Pietsh et al. (2005a). Thenova was found by one of us (O.S.) on sanned arhival photoplates taken in Otober andNovember of 2001 for searh for novae in M31 with the Shmidt telesope (80/120/240-m) at the Baldone Astrophysial Observatory of the Institute of Astronomy, Universityof Latvia.The oordinates of the nova were obtained using the Aladin Sky Atlas (CDS) imageastrometri alibration tool with respet to the positions of �eld stars from the BV RIatalogue of M31 (Magnier et al., 1992). The resulting nova position derived from 7sanned plates is the following:R:A: = 00h41m54:s26; Del: = +41Æ07023:009 (equinox 2000:0);with 1-sigma error of 0:002. It is loated 564:004 West and 524:006 South of the enter of M31;a �nding hart is given in Figure 1. No reord of this objet was found in any searhes ofthe papers or WWW pages devoted to novae in M31.Times of the middle of exposures in Julian days and B-magnitudes of the nova basedon the seondary standard stars from the BV RI atalogue of M31 (Magnier et al., 1992)are given in Table 1. The light urve of the nova is presented in Figure 2.

Table 1JD B JD B2452000 + mag 2452000 + mag151.472 > 19:5 204.250 17.7196.262 16.6 207.390 18.0198.256 16.8 208.267 18.2199.282 16.8 226.208 18.5:203.234 17.3 228.238 > 19:6
The available photometri data for the nova do not allow to determine the time andthe value of the maximum brightness exatly. However, the dB=dt parameter an be



2 IBVS 5720

Figure 1. The san of the photoplate taken on Otober 15, 2001 with the disovered nova (markedwith an arrow). The white and blak rosses show positions of X-ray soure 191 and Nova 1992-01respetively
estimated from the general slope of the light urve between the brightest observation,when B = 16:6 and the observation losest to 2 magnitudes fainter than the maximum.Exluding an unertain measurement we estimate dB=dt = 0:13 m/d equivalent to the rateof deline t2 � 15 days, whih orresponds to the fast novae aording to the lassi�ationby Payne-Gaposhkin (1957). The mean maximum magnitude for novae with similar rateof deline is B = 16:5, aording to the relation between the rate of deline and themagnitude at maximum for M31 novae obtained by Capaioli et al. (1989). It ouldindiate that the �rst observation of the nova was about one day past its maximum light.Comparing the nova position with those of X-ray soures in the atalogue of XMM-Newton survey of M31 (Pietsh et al., 2005b) we found that soure 191 is loated ata distane of 0:009 East and 0:001 South from the nova. This X-ray soure is lassi�ed assupersoft as other known X-ray soures identi�ed with novae. The 1-sigma error of X-raysoure position is 0:0088, inluding systemati error. Within error its position oinideswith the position of the nova.Aording to Pietsh et al. (2005a) the X-rays at the position of the soure 191 was�rst deteted during XMM-Newton observations at JD 2452280.5, so 84 days after thenova outburst and then six days later. No X-ray soure was deteted at that positionduring the three XMM-Newton observations made at the moments orresponding to 476,290 and 107 days before the nova outburst. Evidently this soure was not yet ative also17 days after the nova outburst, as it was overed by the Chandra HRC1 observation1912, but not reported in the atalogue by Kaaret (2002).Pietsh et al. (2005a), searhing for X-ray ounterparts of optial novae, orrelatedthis soure with the Nova 1992-01, reported by Shafter & Irby (2001) from two Halpha
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images, taken in Deember of 1992 and January of 1993. Aording to Pietsh et al.(2005a) the time separation of 3303 days between Nova 1992-01 outburst and X-ray sourerise is signi�antly larger than that for the other 22 M31 and M33 novae in the dataset.Therefore the authors supposed that the Nova 1992-01 was probably a reurrent nova,whih had a new unobserved outburst about 2001, responsible for the observed X-rays.

Figure 2. The light urve of the nova in M31. Filled irles: on�dent measurements; open irle:unertain measurement; triangles: brightness upper limits (the triangle with arrow orresponds toJD 2452151.472)
To try to verify the possibility, that our reported nova and the Nova 1992-01 is thesame objet, we inspeted Baldone observatory arhival plates of M31 taken in 1992. Wefound the Nova 1992-01 on two 1/10/2001 photographs and measured its oordinates onboth plates in the same way, as was done for the reported nova, and we gotR:A: = 00h41m53:s82; Del: = +41Æ07022:005 (equinox 2000:0);with 1-sigma error of 0:003.The position separation between the Nova 1992-01 and our reported nova is 5:002, thusthey are di�erent objets.As the Nova 1992-01 lies 6:001 apart from the X-ray soure 191, but our nova at muhsmaller distane 0:009, the latest must be onsidered as an optial ounterpart of the X-raysoure. In this ase the time separation between the optial outburst and X-ray rise|84days falls in the interval of time separation from 63 d to 170 d observed for four othernovae|optial ounterparts of X-ray soures in M31, ontrary to the extraordinarily long9 years time separation in ase of previously assumed identi�ation with the Nova 1992-01. To the ommon features of these short-time separation optial ounterparts add thefat that three of them are fast novae in the same way as our nova.
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Referenes:Capaioli, M., della Valle, M., Rosino, L., D'Onofrio, M., 1989, AJ, 97, 1622Kaaret, P., 2002, ApJ, 578, 114Magnier, E.A., Lewin, W.H.G., van Paradijs, J., Hasinger, G., Jain, A., Pietsh, W.,Truemper, J., 1992, A&AS, 96, 379Payne-Gaposhkin, C., 1957, The Galati Novae, North-Holland Publ. Comp., Amster-dam, p. 24Pietsh, W., Fliri, J., Freyberg, M.J., Greiner, J., Haberl, F., Ri�eser A., Sala, G., 2005a,A&A, 442, 879Pietsh, W., Freyberg, M., Haberl, F., 2005b, A&A, 434, 483Shafter, A.W., Irby, B.K., 2001, ApJ, 563, 749

Corrigendum for IBVS 5720 In the paper by Smirnova & Alksnis (2006), thirdparagraph from the end, instead of 1/10/2001 should be 1/10/1992. Our thanks are dueto W. Pietsh for pointing out this error.
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The present 78th Name-List of Variable Stars contains all data necessary for identi-
fications of 1706 new variables finally designated in 2006. The total number of named
variable stars, not counting designated non-existing stars or stars subsequently identified
with earlier-named variables, has now reached 40215.

We are currently working on merging the electronic tables of the GCVS and the Name-
Lists. Because of this, we decided to somewhat change the presentation of the 78th Name-
List compared to the standard form of several previous lists, which followed the manner
first introduced in the 67th Name-List (IBVS No. 2681, 1985). Thus, the main part of
the 78th Name-List contains a single printed table, appended with two tables presented
in the electronic form only.

The printed Table 1, similar to Table 1 in the previous Name-Lists, contains the list of
new variables arranged in the order of their right ascensions (2000.0). For each star, the
table gives: its ordinal number; its GCVS name (an asterisk after it means the presence
of a remark in the electronic Table E4, see below); the equatorial coordinates for the
equinox 2000.0 (right ascensions to 0.s1 and declinations to 1′′); the range of variability
(magnitudes in maximum and minimum light; sometimes the column “Min” gives, in
parentheses, the amplitude of light variation; the symbol “<” means that the star, in
minimum light, becomes fainter than the magnitude indicated; the system of magnitudes
used. Here “p” are photographic magnitudes; “r” are instrumental red magnitudes; the
symbols “Rc”, “Ic” designate magnitudes in Cousins RI system; “Hp” stands for mag-
nitudes in the system of the Hipparcos Catalogue; “*” corresponds to unfiltered CCD
magnitudes; the rest of designations are standard Johnson UBV RIJKL magnitudes or
their more or less successful equivalents. In a small number of cases, the value of the
variability amplitude (column “Min”, in parentheses) could not be expressed in the same
system of magnitudes as the star’s brightness; in such cases we indicate the photometric
band for the amplitude separately. Then follows the type of variability according to the
classification system described in the forewords to the first three volumes of the 4th GCVS
edition (with the additions introduced in the 68th Name-List, IBVS No. 3058, 1987, in
the 69th Name-List, IBVS No. 3323, 1989, in the 72nd Name-List, IBVS No. 4140, 1995,
in the 75th Name-List, IBVS No. 4870, 2000, in the 76th Name-List, IBVS No. 5135,
2001; see also the description of variability types and distribution of stars over variability
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types at http://www.sai.msu.su/groups/cluster/gcvs/gcvs/iii/vartype.txt). In
variance with the earlier Name-Lists, the last columns contain up to three references to
the literature. The first reference is to the star’s study that permitted us to include it into
the Name-List, the second one indicates the paper containing a finding chart or refers to
the Durchmusterung – DM (BD, CoD, or CPD), or the Hubble Space Telescope Guide
Star Catalog – GSC, g2.2, or the USNO A1.0/A2.0/B1.0 catalog – USNO, or the 2MASS
catalog – 2MASS, if the star can be found using one of them; in some cases, we add
the third reference if information significant for the Name-List (mainly included in the
electronic Table E3, see below) comes from a source different from that indicated in the
first reference.

The order of stars in Table 1 corresponds to the order of their 2000.0 right ascensions.
Note that several stars named between Name-Lists No. 77 and No. 78 upon request from
the IAU Bureau of Astronomical Telegrams have GCVS names, within their constellation,
are not in their proper order by right ascension. The coordinates presented in the Name-
List were taken from positional catalogues or found in the literature.

Then, a short Table 2 follows. This is a list of variable stars earlier named not in their
proper constellations, because of erroneous coordinates or of changes in the constellation
boundaries (cf. N. N. Samus et al., 2006, Astronomy Letters, 32, 263, section “The Vari-
ables to be Renamed”). The present Name-List contains new names for these variables.
Their old names will not be given to any other variable, to avoid confusion.

The electronic supplement to this paper contains two additional tables of the Name-
List. Table E3 presents a preliminary catalogue of the newly-named variable stars. Its
columns contain, besides the information described above for Table 1, also the following
data: epoch (minimum for eclipsing variables and RV-type stars or maximum for all other
stars, in Julian days minus 2400000); variability period (in days); light curve asymmetry
(M −m) for pulsating variables or duration of minimum for eclipsing stars, in hundredths
of the period; spectral type.

The electronic Table E4 contains the list of variables arranged in the order of their
variable star names within constellations. It can have several lines per variable. After
the designation of a variable, its ordinal number from Table 1 is given, and then each
line contains an identification with one of several major catalogues or an identification
necessary to find this star in the papers referred to in Tables 1, E3 or in the papers with
the first (or independent) announcement of the discovery of its variability. Some minimal
remarks are given if necessary, also occupying a line, with “* Rem” in the beginning
of the remark. The abbreviated names of the catalogues in Table E4 generally follow
conventions of the GCVS or of the SIMBAD data base.

We take the opportunity to announce corrections of several errors and misprints in ear-
lier Name-Lists of Variable Stars, not announced earlier as lists of corrections in electronic
issues of the IBVS.

NL No. IBVS No. Position Printed Should be
72 4140 Table 2 V1191 Cyg V1991 Cyg
76 5135 Table 1, IL Cam 03 43 53.0 +67 40 52 03 43 52.5 +67 40 33
76 5135 Table 2, δ Sco 76083 760839
77 5422 Tables 1, 2 V1209 Tau = V738 Tau

As usual, those wishing to find new and corrected GCVS and NSV catalogue informa-
tion are asked to regularly visit our web site:

http://www.sai.msu.su/groups/cluster/gcvs/gcvs/
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At our web site, there exists access to a table containing accurate coordinates and,
whenever available, proper motions for GCVS stars (including Name-Lists) and for many
NSV catalogue stars, taken from positional catalogues (referred to in the table) or mea-
sured by the GCVS team. The table is being continuously expanded in the course of our
positional work. The positional information is based upon our new identifications, primar-
ily using the best finding charts available, and checked via comparison with identifications
by other authors whenever possible.

We would like to thank many astronomers who sent us unpublished data, immediately
responded to our requests to provide missing data or to correct erroneous data necessary
for this Name-List. Also, thanks are due for sending us corrections to our catalogues
and Name-Lists. This study was supported in part by Russian Foundation for Basic
Research through grant 05-02-16289, by the Programme “Origin and Evolution of Stars
and Galaxies” of the Presidium of Russian Academy of Sciences, and by the Support
Programme for Leading Scientific Schools of Russia. Our research has made extensive use
of the excellent ASAS-3 data base.



4 IBVS 5721

Table 1

No. Name R.A., Decl., 2000.0 Max Min Type References

h m s o ’ " m m

780001 V956 Cas 00 05 05.4 +59 39 01 14.2 17.2 B IS: 001 002

780002 CD Scl 00 06 20.8 -35 17 13 12.7 14.2 V RRAB 130 004

780003 V439 And 00 06 36.8 +29 01 17 6.13 ( 0.04 ) V BY 005 DM

780004 V957 Cas 00 09 45.7 +50 30 39 11.6 12.8 * SR: 006 USNO

780005 V958 Cas 00 10 48.5 +57 29 27 8.8 9.8 * SR: 006 GSC

780006 V959 Cas 00 12 02.7 +55 05 19 12.0 12.6 * EW 006 GSC 040

780007 EK Psc 00 16 54.3 +07 04 30 15.3 ( 0.02 ) B RPHS 008 009

780008 V960 Cas 00 19 50.4 +47 42 38 11.5 12.3 * SR 006 USNO

780009 V961 Cas* 00 26 49.3 +55 27 24 12.0 ( 0.40 ) V EB 010 GSC

780010 V440 And* 00 26 49.5 +41 49 09 12.6 13.2 * EA 006 GSC 040

780011 CE Scl* 00 31 33.5 -36 16 25 9.70 9.92 V EA 011 DM

780012 CF Scl 00 33 07.3 -32 01 19 9.78 10.10 V RS: 012 DM

780013 CP Phe 00 34 18.6 -43 00 03 10.6 13.0 V SRA 130 004

780014 V962 Cas* 00 35 39.5 +54 55 45 12.93 13.51 * EA 214 214

780015 CQ Phe 00 37 51.6 -39 52 00 13.0 14.6 V RRAB 130 014

780016 V963 Cas 00 44 22.5 +57 26 27 12.3 13.8 * SR: 006 USNO

780017 EU Cet 00 44 24.6 -00 27 43 17.5 ( 1.00 ) V RRAB 015 USNO

780018 EL Psc 00 46 33.0 +15 28 32 5.28 ( 0.22 ) V SRS 016 DM

780019 V964 Cas 00 49 59.3 +52 56 35 12.3 13.1 * SR: 006 USNO 040

780020 CR Phe 00 50 02.5 -48 43 47 9.2 10.6 V SRB 130 DM 040

780021 CG Scl 00 55 26.8 -37 31 26 8.67 9.16 V EA 011 DM

780022 V965 Cas 00 55 40.9 +67 34 32 14.4 16.2 * SR: 006 2MASS

780023 V441 And 00 56 44.2 +41 29 23 13.5 14.3 * EW 006 GSC

780024 CH Scl 00 57 43.8 -26 13 22 9.99 10.18 V EA: 011 DM

780025 EV Cet* 00 57 53.8 -00 46 35 11.6 ( 0.48 ) V EW 017 GSC

780026 V966 Cas 01 02 57.2 +69 13 37 7.67 ( 0.02 ) V BY 018 DM

780027 V442 And 01 03 53.4 +47 38 32 6.63 6.92 V BE 019 DM

780028 CS Phe 01 09 49.5 -44 18 53 11.9 13.8 V RRAB 130 021

780029 V443 And 01 10 41.9 +42 55 55 7.66 ( 0.02 ) V BY 018 DM

780030 V967 Cas 01 11 00.0 +67 09 55 12.3 14.3 * SRA 006 USNO 040

780031 V444 And 01 15 28.7 +41 19 59 13.0 13.7 * EW 006 GSC

780032 EW Cet 01 16 24.2 -12 05 49 7.55 ( 0.03 ) V BY 018 DM

780033 V445 And 01 16 29.3 +42 56 22 6.61 ( 0.03 ) V BY 018 DM

780034 V968 Cas 01 18 47.2 +56 01 36 12.9 13.7 * SR 006 USNO 040

780035 EM Psc* 01 18 48.5 +13 21 08 14.3 ( 0.45 ) V EW 010 GSC

780036 EG Tuc 01 19 48.3 -69 33 27 9.4 9.8 V SRS 130 DM

780037 EN Psc 01 21 28.2 +31 20 29 8.49 ( 0.02 ) V BY 018 DM

780038 V446 And* 01 25 40.9 +47 07 07 7.61 ( 0.09 ) V * 018 DM

780039 CT Phe 01 25 46.4 -39 56 11 11.2 11.8 V EA 130 004

780040 EO Psc 01 29 04.9 +21 43 23 7.74 ( 0.02 ) V RS 018 DM

780041 AR Tri 01 34 42.6 +30 25 28 10.60 10.63 V DSCTC: 022 GSC

780042 EX Cet 01 37 35.5 -06 45 38 7.66 ( 0.02 ) V BY 018 DM

780043 alpha Eri 01 37 42.8 -57 14 12 0.40 0.46 Hp BE 023 DM

780044 CU Phe 01 38 30.7 -42 55 40 6.68 ( 0.06 ) V GDOR: 024 DM

780045 EY Cet 01 40 58.8 -05 24 13 8.50 ( 0.03 ) V BY 018 DM

780046 V969 Cas 01 43 46.9 +61 51 41 13.18 ( 0.21 I ) V EA/RS 025 025

780047 V970 Cas 01 43 57.4 +67 47 47 13.1 14.5 * LB: 006 2MASS

780048 V971 Cas* 01 44 12.0 +61 52 19 14.43 ( 0.77 I ) V EA/RS: 025 025

780049 V972 Cas 01 45 18.0 +61 06 56 9.90 ( 0.39 Ic) Rc BE 026 DM

780050 V973 Cas 01 45 37.8 +61 07 59 12.97 ( 0.09 Ic) Rc BE 026 GSC

780051 V974 Cas 01 45 39.6 +61 12 59 12.09 ( 0.10 Ic) Rc BE 026 GSC

780052 V975 Cas 01 45 46.4 +61 09 21 11.77 ( 0.10 Ic) Rc BE 026 GSC

780053 V976 Cas 01 45 56.1 +61 12 46 11.58 ( 0.20 Ic) Rc BE 026 GSC

780054 V977 Cas 01 45 59.3 +61 12 46 10.23 ( 0.20 Ic) Rc BE 026 DM
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780055 V978 Cas 01 46 06.1 +61 13 39 11.11 ( 0.25 Ic) Rc BE 026 DM

780056 V979 Cas 01 46 14.0 +61 13 44 12.85 ( 0.10 Ic) Rc BE 026 GSC

780057 V980 Cas 01 46 20.2 +61 14 22 11.44 ( 0.15 Ic) Rc BE 026 GSC

780058 V981 Cas 01 46 26.8 +61 07 42 10.20 ( 0.15 Ic) Rc BE 026 DM

780059 V982 Cas 01 46 26.9 +61 14 12 11.90 ( 0.12 Ic) Rc BE 026 GSC

780060 V983 Cas 01 46 27.7 +61 12 26 10.34 ( 0.35 Ic) Rc BE 026 GSC

780061 V984 Cas 01 46 30.6 +61 14 29 11.66 ( 0.42 Ic) Rc BE 026 GSC

780062 V985 Cas 01 46 35.5 +61 15 48 9.85 ( 0.36 Ic) Rc BE 026 DM

780063 V986 Cas 01 47 03.7 +61 17 32 12.07 ( 0.05 Ic) Rc BE 026 GSC

780064 V987 Cas 01 47 44.8 +63 51 09 5.63 ( 0.05 ) V BY 005 DM

780065 EZ Cet 01 49 23.4 -10 42 13 6.75 ( 0.05 ) V BY 005 DM

780066 FF Cet 01 50 50.9 -00 07 56 18. ( 0.93 ) V RRAB 015 USNO

780067 FG Cet 01 50 58.2 -00 50 51 17.5 ( 0.82 ) V RRAB 015 USNO

780068 FH Cet* 01 51 05.9 -03 32 41 13.7 14.7 V EA 028 GSC

780069 FI Cet 01 51 18.6 -02 23 01 14.0 20.8 R UG: 029 029

780070 FK Cet 01 53 31.3 -00 34 18 17.4 ( 0.57 ) V RRAB 015 USNO

780071 FL Cet* 01 55 43.4 +00 28 07 15.5 ( 5.9 ) V E+XM 030 USNO

780072 V447 And 01 58 53.9 +37 34 43 13.39 ( 0.03 ) V RS 031 GSC

780073 AR For 01 59 30.2 -31 29 18 10.6 12.1 V SRA 130 014

780074 V988 Cas 02 00 40.2 +58 31 37 8.54 ( 0.02 ) B ACVO 032 DM

780075 FM Cet 02 02 46.0 -00 00 02 16. ( 0.98 ) V RRAB 015 USNO

780076 V448 And 02 03 21.2 +46 23 48 10.5 13.6 V M 332 GSC

780077 AS Tri 02 03 58.2 +29 54 18 8.25 ( 0.09 ) V DSCTC 033 DM

780078 FN Cet 02 04 59.3 -15 40 41 7.79 ( 0.04 ) V BY 018 DM

780079 FO Cet 02 06 10.7 -10 16 34 6.68 6.75 V GDOR 034 DM

780080 FP Cet 02 08 25.1 -00 34 44 18. ( 1.19 ) V RRAB 015 USNO

780081 V678 Per 02 09 30.3 +57 57 38 8.71 ( 0.02 ) B DSCTC: 035 DM

780082 V449 And 02 09 46.9 +46 43 17 12.2 12.9 * EW 332 GSC

780083 AZ Ari 02 11 23.1 +21 22 38 7.33 ( 0.02 ) V BY 018 DM

780084 FQ Cet 02 12 18.7 -13 30 42 10.4 ( 0.1 ) V EA 036 DM

780085 CV Phe 02 12 47.1 -44 29 20 7.84 ( 0.02 b ) V DSCTC 037 DM

780086 V450 And 02 12 55.0 +40 40 06 7.19 ( 0.02 ) V BY 018 DM

780087 V451 And 02 13 13.3 +40 30 27 7.35 ( 0.03 ) V BY 018 DM

780088 V989 Cas 02 15 42.6 +67 40 20 7.13 ( 0.03 ) V BY 018 DM

780089 V990 Cas* 02 16 41.8 +67 17 02 7.03 ( 0.02 ) V * 018 DM

780090 FR Cet* 02 24 58.4 -02 46 48 6.31 6.65 V * 038 DM

780091 CW Hyi 02 30 51.0 -68 42 05 16. 18. V XM 039 039

780092 FS Cet 02 35 07.6 +03 43 57 12.41 ( 0.01 ) V R 041 009

780093 FT Cet 02 36 41.8 -03 09 22 8.10 ( 0.04 ) V BY 018 DM

780094 V679 Per 02 38 47.6 +56 43 10 12.9 14.2 * SR: 006 2MASS

780095 V680 Per* 02 41 41.0 +35 42 55 13.55 14.13 * EW 042 GSC

780096 BB Ari 02 44 57.7 +27 31 09 13.5 <17. * UGSU 043 043

780097 AS For 02 46 21.1 -36 13 36 10.2 <11.2 V M 332 USNO

780098 BC Ari 02 48 09.1 +27 04 07 7.56 ( 0.02 ) V BY 018 DM

780099 AT For 02 51 09.4 -38 04 53 9.28 9.90 V EA 011 DM

780100 IP Eri 02 54 38.8 -05 19 51 7.32 ( 0.04 ) V BY: 018 DM

780101 IQ Eri 02 55 38.0 -22 47 03 17.6 ( 0.5 ) V NL 039 039

780102 FU Cet* 02 59 53.2 -00 40 47 7.86 ( 0.05 ) V * 018 DM

780103 V681 Per 03 00 33.3 +56 21 53 14.9 16.6 * SR: 006 2MASS

780104 IR Eri 03 02 32.7 -15 16 21 8.45 ( 0.02 ) V RS 018 DM

780105 CX Hyi 03 04 38.7 -81 13 58 9.9 10.1 V SRS 130 DM

780106 V682 Per 03 05 09.4 +56 10 59 12.4 15.5 * M: 006 2MASS

780107 CY Hyi* 03 06 17.2 -68 12 30 9.3 9.8 V EW 130 DM

780108 IS Eri 03 09 42.3 -09 34 47 8.48 ( 0.06 ) V BY 018 DM
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780109 V683 Per 03 13 02.8 +32 53 47 8.15 ( 0.02 ) V BY 018 DM

780110 V684 Per 03 16 56.1 +55 52 33 13.0 15.1 * SR: 006 2MASS

780111 V991 Cas 03 16 58.1 +67 02 45 12.2 15.0 * M 006 2MASS 040

780112 V685 Per 03 20 10.9 +45 58 18 13.0 <15.0 * SR: 006 GSC 040

780113 V686 Per 03 20 59.5 +33 13 06 7.94 ( 0.04 ) V BY 018 DM

780114 V687 Per 03 23 12.1 +33 04 42 7.96 ( 0.02 ) V BY 018 DM

780115 LX Cam 03 24 46.1 +55 52 12 12.1 <14.5 * M: 006 2MASS 040

780116 V688 Per 03 26 04.2 +48 48 07 10.65 10.71 V BY 044 GSC

780117 V1220 Tau 03 28 09.6 -01 18 05 11.9 12.5 V EB 045 GSC

780118 V1221 Tau 03 28 15.0 +04 09 48 9.49 9.56 V BY 046 DM

780119 V1222 Tau 03 28 25.8 +09 04 24 13.28 13.64 * EW 047 GSC

780120 V1223 Tau 03 29 14.7 +09 11 20 12.13 12.59 * EW 047 GSC

780121 V1224 Tau 03 29 38.4 +24 30 38 12.05 12.23 V INT 048 GSC

780122 V689 Per 03 32 10.2 +49 08 29 11.99 12.11 V BY 044 GSC

780123 LY Cam 03 35 08.3 +55 04 55 10.7 <12.4 * SRA: 006 2MASS 040

780124 V690 Per 03 36 54.3 +40 55 40 12.2 ( 0.05 ) V DSCTC: 049 049

780125 V691 Per 03 37 15.0 +40 54 00 11.2 ( 0.03 ) V DSCTC: 049 049

780126 V1225 Tau 03 39 51.2 +25 11 41 8.81 ( 0.08 ) V GDOR 050 DM

780127 IT Eri 03 42 33.6 -14 50 43 9.1 9.6 V SRB 130 DM 040

780128 V692 Per 03 44 11.3 +32 06 12 14.22 ( 0.15 ) Ic INT 051 052

780129 V693 Per 03 44 16.4 +32 09 55 12.63 ( 0.07 ) Ic INT 051 052

780130 V694 Per 03 44 18.2 +32 09 59 15.53 16.06 Ic INT 051 052

780131 V695 Per 03 44 19.2 +32 07 35 14.87 ( 0.65 ) Ic INT 051 052

780132 V696 Per 03 44 21.6 +32 10 17 14.55 ( 0.26 ) Ic INT 051 052

780133 V697 Per 03 44 21.6 +32 10 38 14.80 15.98 Ic INT 051 052

780134 V698 Per 03 44 22.3 +32 05 43 14.75 15.25 Ic INT 051 052

780135 V699 Per 03 44 23.7 +32 06 47 14.15 ( 0.14 ) Ic INT 051 052

780136 V700 Per 03 44 25.6 +32 12 30 13.57 ( 0.18 ) Ic BY 051 054

780137 V701 Per 03 44 26.6 +32 03 58 14.04 ( 0.18 ) Ic BY 051 054

780138 V702 Per 03 44 27.2 +32 10 37 15.96 17.12 Ic INT 051 052

780139 V703 Per 03 44 27.9 +32 07 32 14.08 ( 0.06 ) Ic INT 051 052

780140 V704 Per 03 44 28.5 +32 07 23 13.33 ( 0.24 ) Ic INT 051 052

780141 V705 Per 03 44 31.2 +32 06 22 10.56 ( 0.04 ) V DSCTC: 053 052

780142 V706 Per 03 44 31.5 +32 08 45 12.12 ( 0.08 ) Ic INT 051 052

780143 V707 Per 03 44 32.8 +32 09 16 14.69 ( 0.24 ) Ic INT 051 052

780144 V708 Per 03 44 34.0 +32 08 54 13.55 ( 0.18 ) Ic INT 051 052

780145 V709 Per 03 44 37.4 +32 06 12 13.78 ( 0.08 ) Ic INT 051 052

780146 V710 Per 03 44 37.4 +32 09 01 14.63 14.97 Ic INT 051 052

780147 V711 Per 03 44 37.8 +32 12 18 15.40 ( 0.35 ) Ic INT 051 2MASS

780148 V712 Per 03 44 38.0 +32 03 30 12.97 14.95 Ic INT 051 054

780149 V713 Per 03 44 38.0 +32 11 37 15.40 15.84 Ic INT 051 052

780150 V714 Per 03 44 38.4 +32 13 00 14.55 ( 0.20 ) Ic INT 318 2MASS

780151 V715 Per 03 44 38.4 +32 07 36 13.21 ( 0.17 ) Ic INT 051 052

780152 V716 Per 03 44 38.5 +32 08 01 14.11 ( 0.29 ) Ic INT 051 052

780153 V717 Per 03 44 38.7 +32 08 42 13.86 ( 0.12 ) Ic INT 051 052

780154 V718 Per 03 44 39.2 +32 07 36 12.95 13.65 Ic E: 055 052

780155 V719 Per 03 44 43.8 +32 10 31 14.12 14.80 Ic INT 051 052

780156 V1226 Tau* 03 45 43.2 +25 40 23 17.36 ( 0.01: ) Ic * 007 2MASS

780157 V1227 Tau 03 45 44.5 +24 42 50 11.1 ( 0.15 ) V BY 048 056

780158 V720 Per 03 46 12.8 +51 33 24 11.3 13.0 * SR: 006 GSC

780159 V1228 Tau 03 47 24.1 +24 35 18 7.71 ( 0.02 v ) V DSCTC 057 DM

780160 V1229 Tau* 03 47 29.5 +24 17 18 6.84 6.94 V EA 058 DM

780161 LZ Cam* 03 47 45.0 +63 28 25 19.5 20.6 V EB 059 059

780162 MM Cam* 03 51 00.5 +69 06 10 7.11 ( 0.04 ) V * 018 DM
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780163 V1230 Tau* 03 53 06.0 +10 26 45 14.28 14.52 * EW 060 GSC

780164 MN Cam 03 57 29.8 +54 56 18 11.2 11.7 * DCEP 061 GSC 040

780165 MO Cam 03 58 59.4 +56 11 13 11.14 11.39 V BE 062 GSC

780166 V721 Per 04 00 39.7 +51 21 02 11.7 13.9 * SRA 332 2MASS

780167 MP Cam* 04 01 01.2 +55 11 10 12.5 14.3 * EB: 214 214

780168 MQ Cam 04 01 31.0 +55 02 43 11.9 12.3 * DCEP 061 GSC

780169 MR Cam 04 12 18.1 +58 40 05 9.8 12.6 * M 040 GSC

780170 IU Eri 04 16 36.0 -10 05 09 7.49 7.55 Hp DSCTC 024 DM

780171 V1231 Tau 04 16 50.8 +18 52 21 15.46 15.93 * RRC 063 USNO

780172 V722 Per 04 17 01.5 +35 31 11 10.7 ( 0.15 ) R BY 064 064

780173 V1232 Tau 04 18 01.8 +18 15 24 7.53 ( 0.05 ) V RS 018 DM

780174 IV Eri 04 21 15.4 -35 18 14 12.0 13.5 V RRAB 130 DM

780175 V1233 Tau 04 25 51.7 +18 51 51 8.07 ( 0.02 ) V BY 018 DM

780176 IW Eri 04 25 55.2 -19 45 30 16.7 18.0 V XM 039 039

780177 V1234 Tau* 04 29 25.0 +09 05 30 12.6 13.0 * EW 065 GSC

780178 V1235 Tau 04 32 10.2 +17 43 18 10.96 11.00 V DSCTC 022 GSC

780179 MS Cam 04 33 54.3 +64 38 00 7.75 ( 0.03 ) V BY 018 DM

780180 MT Cam* 04 40 24.5 +55 25 15 12.94 13.54 * EW 214 214

780181 IX Eri 04 47 36.3 -16 56 04 5.47 5.51 V BY 005 DM

780182 V536 Aur 04 53 56.2 +36 45 27 7.77 ( 0.03 ) V BY 018 DM

780183 V1648 Ori 04 55 30.3 +03 04 28 12.9 <14.6 V M 332 GSC

780184 V537 Aur 05 08 45.0 +40 15 17 12.1 ( 0.05 ) V DSCTC 067 GSC

780185 V1236 Tau 05 16 28.8 +26 07 39 18.1 ( 0.17 * ) V EA 068 068

780186 AS Col 05 20 38.0 -39 45 18 7.34 7.38 V RS: 046 DM

780187 V1649 Ori 05 23 31.1 +05 19 23 6.34 ( 0.01 b ) V DSCTC 037 DM

780188 V1237 Tau* 05 26 21.1 +24 49 51 14.03 ( 0.20 * ) V EW 070 070

780189 AF Lep 05 27 04.8 -11 54 03 6.26 6.35 V RS 071 DM

780190 V1650 Ori* 05 29 11.4 -06 08 05 10.43 11.5 : V INB: 038 DM

780191 AG Lep 05 30 19.1 -19 16 32 9.62 9.67 V BY 046 DM

780192 V1651 Ori 05 31 27.2 -05 10 29 12.00 ( 0.07 ) Ic INB 072 GSC

780193 V1652 Ori 05 31 31.1 -05 06 29 12.95 ( 0.07 ) Ic INB 072 USNO

780194 V1653 Ori 05 32 02.3 -05 23 37 14.21 ( 0.04 ) Ic INB 072 USNO

780195 V1654 Ori 05 32 11.0 -05 24 35 13.55 ( 0.05 ) Ic INB 072 USNO

780196 V1655 Ori 05 32 11.7 -05 07 08 11.96 ( 0.05 ) Ic INB 072 GSC

780197 V1656 Ori 05 32 18.9 -05 05 27 13.48 ( 0.15 ) Ic INB 072 USNO

780198 V1657 Ori 05 33 08.9 -05 23 10 12.36 ( 0.10 ) Ic INB 072 GSC

780199 V1658 Ori 05 33 14.4 -05 13 40 13.56 ( 0.32 ) Ic INB 072 USNO

780200 V1659 Ori 05 33 15.0 -05 00 39 14.20 ( 0.13 ) Ic INB 072 USNO

780201 V1660 Ori 05 33 20.4 -05 11 24 14.02 ( 0.08 ) Ic INB 072 USNO

780202 V1661 Ori 05 33 21.8 -05 04 17 13.87 ( 0.08 ) Ic INB 072 USNO

780203 V1662 Ori 05 33 22.5 -05 23 03 14.04 ( 0.10 ) Ic INB 072 USNO

780204 V1663 Ori 05 33 31.1 -05 25 23 13.07 ( 0.07 ) Ic INB 072 USNO

780205 V1664 Ori 05 33 39.8 -05 19 54 14.39 ( 0.17 ) Ic INB 072 USNO

780206 V1665 Ori 05 33 41.6 -04 56 00 14.45 ( 0.08 ) Ic INB 072 USNO

780207 V1666 Ori 05 33 44.5 -06 05 20 14.50 ( 0.11 ) Ic INB 072 USNO

780208 V1667 Ori 05 33 46.1 -05 34 26 12.34 ( 0.11 ) Ic INB 072 USNO

780209 V1668 Ori 05 33 46.3 -06 13 05 14.79 ( 0.08 ) Ic INB 072 USNO

780210 V1669 Ori 05 33 54.8 -05 08 31 14.69 ( 0.08 ) Ic INB 072 USNO

780211 AH Lep 05 34 09.2 -15 17 03 8.46 8.50 V BY 046 DM

780212 V1670 Ori 05 34 14.4 -04 58 34 14.62 ( 0.06 ) Ic INB 072 USNO

780213 V1671 Ori 05 34 18.5 -05 34 00 12.60 ( 0.10 ) Ic INB 072 2MASS

780214 V1672 Ori 05 34 20.3 -04 34 03 13.52 ( 0.06 ) Ic INB 072 USNO

780215 V1673 Ori 05 34 20.7 -04 35 02 14.12 ( 0.08 ) Ic INB 072 USNO

780216 V1674 Ori 05 34 20.8 -05 23 29 14.18 ( 0.10 ) Ic INB 072 2MASS
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780217 V1675 Ori 05 34 23.8 -05 08 16 13.70 ( 0.08 ) Ic INB 072 USNO

780218 V1676 Ori 05 34 23.9 -05 15 40 11.19 ( 0.16 Ic) J INB 072 USNO

780219 V1677 Ori 05 34 24.3 -06 06 56 12.96 ( 0.10 ) Ic INB 072 USNO

780220 V1678 Ori 05 34 25.3 -04 54 39 13.24 ( 0.09 ) Ic INB 072 USNO

780221 V1679 Ori 05 34 26.1 -06 15 33 15.64 ( 0.14 ) Ic INB 072 USNO

780222 V1680 Ori 05 34 28.1 -06 16 13 12.67 ( 0.30 ) Ic INB 072 USNO

780223 V1681 Ori 05 34 29.6 -05 04 29 15.50 ( 0.10 ) Ic INB 072 2MASS

780224 V1682 Ori 05 34 30.4 -04 57 05 14.40 ( 0.07 ) Ic INB 072 USNO

780225 V1683 Ori 05 34 31.0 -05 58 04 15.53 ( 0.10 ) Ic INB 072 2MASS

780226 V1684 Ori 05 34 32.2 -05 41 49 14.67 ( 0.10 ) Ic INB 072 2MASS

780227 V1685 Ori 05 34 33.7 -04 44 15 14.95 ( 0.14 ) Ic INB 072 USNO

780228 V1686 Ori 05 34 35.5 -04 27 21 11.17 ( 0.04 ) Ic INB 072 GSC

780229 V1687 Ori 05 34 37.2 -04 38 24 15.41 ( 0.11 ) Ic INB 072 2MASS

780230 V1688 Ori 05 34 38.0 -04 51 09 14.06 ( 0.10 ) Ic INB 072 USNO

780231 V1689 Ori 05 34 38.7 -05 57 43 12.09 ( 0.09 ) Ic INB 072 USNO

780232 V1690 Ori 05 34 39.9 -06 08 34 13.79 ( 0.04 ) Ic INB 072 USNO

780233 V1691 Ori 05 34 40.6 -04 43 31 14.58 ( 0.09 ) Ic INB 072 2MASS

780234 V1692 Ori 05 34 40.9 -04 40 20 12.46 ( 0.08 ) Ic INB 072 USNO

780235 V1693 Ori 05 34 41.0 -05 45 18 11.60 ( 0.20 ) Ic INB 072 USNO

780236 V1694 Ori 05 34 41.8 -04 53 46 13.13 ( 0.44 ) Ic INB 072 USNO

780237 V1695 Ori 05 34 42.0 -05 02 25 14.98 ( 0.16 ) Ic INB 072 2MASS

780238 V1696 Ori 05 34 43.1 -06 12 39 13.49 ( 0.22 ) Ic INB 072 USNO

780239 V1697 Ori 05 34 44.0 -04 39 38 15.28 ( 0.08 ) Ic INB 072 2MASS

780240 V1698 Ori 05 34 45.0 -04 55 39 15.06 ( 0.10 ) Ic INB 072 2MASS

780241 V1699 Ori 05 34 46.4 -04 54 02 16.22 ( 0.31 ) Ic INB 072 2MASS

780242 V1700 Ori 05 34 46.9 -04 59 13 13.19 ( 0.07 ) Ic INB 072 USNO

780243 V1701 Ori 05 34 47.6 -05 43 51 11.34 ( 0.11 ) Ic INB 072 GSC

780244 V1702 Ori 05 34 48.1 -06 18 12 14.21 ( 0.05 ) Ic INB 072 USNO

780245 V1703 Ori 05 34 48.2 -04 47 40 11.55 ( 0.09 ) Ic INB 072 USNO

780246 V1704 Ori 05 34 48.6 -04 47 50 14.05 ( 0.22 ) Ic INB 072 2MASS

780247 V1705 Ori 05 34 50.9 -06 00 14 13.51 ( 0.11 ) Ic INB 072 USNO

780248 V1706 Ori 05 34 51.1 -04 43 41 11.64 ( 0.06 ) Ic INB 072 USNO

780249 V1707 Ori 05 34 51.3 -04 47 57 11.38 ( 0.10 ) Ic INB 072 2MASS

780250 V1708 Ori 05 34 52.1 -06 03 21 13.22 ( 0.07 ) Ic INB 072 USNO

780251 V1709 Ori 05 34 52.2 -04 28 16 13.13 ( 0.18 ) Ic INB 072 USNO

780252 V1710 Ori 05 34 55.6 -06 01 04 13.39 ( 0.05 ) Ic INB 072 2MASS

780253 V1711 Ori 05 34 55.7 -04 37 49 13.91 ( 0.05 ) Ic INB 072 USNO

780254 V1712 Ori 05 34 59.2 -05 44 55 14.79 ( 0.6 ) Ic INB 072 2MASS

780255 V1713 Ori 05 35 02.0 -04 41 14 15.05 ( 0.09 ) Ic INB 072 2MASS

780256 V1714 Ori 05 35 02.4 -04 49 16 13.78 ( 0.16 ) Ic INB 072 2MASS

780257 V1715 Ori 05 35 02.7 -04 49 29 12.10 ( 0.05 ) Ic INB 072 2MASS

780258 V1716 Ori 05 35 02.8 -05 51 03 13.60 ( 0.15 ) Ic INB 072 USNO

780259 V1717 Ori 05 35 03.0 -05 45 33 14.96 ( 0.30 ) Ic INB 072 2MASS

780260 V1718 Ori 05 35 03.3 -04 49 21 10.82 ( 0.34 ) Ic INT 072 2MASS

780261 V1719 Ori 05 35 04.0 -05 40 52 13.35 ( 0.08 ) Ic INB 072 2MASS

780262 V1720 Ori 05 35 05.0 -04 49 13 12.83 ( 0.12 ) Ic INB 072 2MASS

780263 V1721 Ori 05 35 06.8 -05 10 39 14.02 ( 0.06 ) Ic INB 072 2MASS

780264 V1722 Ori 05 35 07.0 -04 54 57 13.44 ( 0.11 ) Ic INB 072 USNO

780265 V1723 Ori 05 35 07.9 -04 35 49 14.45 ( 0.18 ) Ic INB 072 USNO

780266 V1724 Ori 05 35 08.7 -05 04 41 13.87 ( 0.05 ) Ic INB 072 USNO

780267 V1725 Ori 05 35 10.1 -04 51 08 13.86 ( 0.10 ) Ic INB 072 2MASS

780268 V1726 Ori 05 35 11.0 -04 47 12 14.12 ( 0.08 ) Ic INB 072 2MASS

780269 V1727 Ori 05 35 12.5 -04 44 26 11.97 ( 0.11 ) Ic INB 072 2MASS

780270 V1728 Ori 05 35 14.6 -05 02 25 14.13 ( 0.11 ) Ic INB 072 USNO
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780271 V1729 Ori 05 35 16.3 -06 18 43 14.48 ( 0.29 ) Ic INB 072 USNO

780272 V1730 Ori 05 35 16.8 -04 40 32 11.59 ( 0.21 ) Ic INB 072 2MASS

780273 V1731 Ori 05 35 19.5 -05 36 52 13.45 ( 0.08 ) Ic INB 072 2MASS

780274 V1732 Ori 05 35 19.8 -05 45 41 13.77 ( 0.10 ) Ic INB 072 USNO

780275 V1733 Ori 05 35 20.8 -04 58 34 14.27 ( 0.16 ) Ic INB 072 USNO

780276 V1734 Ori 05 35 21.3 -05 56 36 14.13 ( 0.09 ) Ic INB 072 2MASS

780277 V1735 Ori 05 35 22.5 -05 09 11 11.67 ( 0.10 ) Ic INB 072 USNO

780278 V1736 Ori 05 35 23.2 -04 43 03 12.52 ( 0.10 ) Ic INB 072 2MASS

780279 V1737 Ori 05 35 26.0 -04 34 57 15.02 ( 0.11 ) Ic INB 072 USNO

780280 V1738 Ori 05 35 27.9 -04 45 03 11.83 ( 0.04 ) Ic INB 072 USNO

780281 V1739 Ori 05 35 28.6 -04 55 04 11.17 ( 0.06 ) Ic INB 072 USNO

780282 V1740 Ori 05 35 29.0 -05 06 04 12.13 ( 0.07 ) Ic INB 072 USNO

780283 V1741 Ori 05 35 30.5 -04 51 29 12.76 ( 0.13 ) Ic INB 072 2MASS

780284 V1742 Ori 05 35 31.5 -06 14 19 14.03 ( 0.10 ) Ic INB 072 USNO

780285 V1743 Ori 05 35 31.7 -04 41 08 14.71 ( 0.21 ) Ic INB 072 2MASS

780286 V1744 Ori 05 35 33.1 -05 47 08 14.01 ( 0.06 ) Ic INB 072 2MASS

780287 V1745 Ori 05 35 33.5 -04 56 02 14.32 ( 0.11 ) Ic INB 072 2MASS

780288 V1746 Ori 05 35 34.0 -04 54 11 13.65 ( 0.10 ) Ic INB 072 2MASS

780289 V1747 Ori 05 35 34.2 -04 33 42 13.74 ( 0.07 ) Ic INB 072 USNO

780290 V1748 Ori 05 35 36.6 -05 04 39 13.23 ( 0.16 ) Ic INB 072 USNO

780291 V1749 Ori 05 35 37.3 -06 00 00 14.13 ( 0.07 ) Ic INB 072 USNO

780292 V1750 Ori 05 35 38.0 -04 48 33 13.67 ( 0.13 ) Ic INB 072 2MASS

780293 V1751 Ori 05 35 40.8 -04 48 31 11.12 ( 0.10 ) Ic INB 072 2MASS

780294 V1752 Ori 05 35 41.7 -05 49 26 14.58 ( 0.04 ) Ic INB 072 USNO

780295 V1753 Ori 05 35 43.4 -05 40 55 13.70 ( 0.06 ) Ic INB 072 2MASS

780296 V1754 Ori 05 35 44.0 -05 56 53 14.16 ( 0.11 ) Ic INB 072 USNO

780297 V1755 Ori 05 35 44.4 -04 57 17 14.68 ( 0.12 ) Ic INB 072 2MASS

780298 V1756 Ori 05 35 44.5 -04 44 16 13.16 ( 0.18 ) Ic INB 072 USNO

780299 V1757 Ori 05 35 47.1 -06 11 45 15.67 ( 0.24 ) Ic INB 072 2MASS

780300 V1758 Ori 05 35 47.4 -05 55 11 14.19 ( 0.05 ) Ic INB 072 USNO

780301 V1759 Ori 05 35 50.4 -04 42 08 14.41 ( 0.08 ) Ic INB 072 2MASS

780302 V1760 Ori 05 35 51.6 -05 08 09 10.74 ( 0.41 ) Ic INB 072 GSC

780303 V1761 Ori 05 35 53.6 -05 02 34 14.84 ( 0.11 ) Ic INB 072 2MASS

780304 V1762 Ori 05 35 54.5 -04 48 05 10.74 ( 0.15 ) Ic INB 072 USNO

780305 V1763 Ori 05 35 57.7 -06 11 25 13.52 ( 0.23 ) Ic INB 072 USNO

780306 V1764 Ori 05 36 00.2 -06 03 29 13.05 ( 0.15 ) Ic INB 072 USNO

780307 V1765 Ori 05 36 01.8 -04 34 17 12.31 ( 0.05 ) Ic INB 072 GSC

780308 V1766 Ori 05 36 05.2 -05 41 39 14.13 ( 0.05: ) Ic INB 072 USNO

780309 V1767 Ori 05 36 05.8 -05 18 56 15.45 ( 0.15 ) Ic INB 072 2MASS

780310 V1768 Ori 05 36 06.8 -04 28 08 13.34 ( 0.22 ) Ic INB 072 USNO

780311 V1769 Ori 05 36 19.2 -04 27 31 13.49 ( 0.05 ) Ic INB 072 USNO

780312 V1770 Ori 05 36 25.4 -05 17 02 15.87 ( 0.15 ) Ic INB 072 2MASS

780313 V1771 Ori 05 36 25.9 -04 33 42 15.36 ( 0.23 ) Ic INB 072 USNO

780314 V1772 Ori 05 36 26.9 -04 31 37 12.89 ( 0.09 ) Ic INB 072 GSC

780315 V1773 Ori 05 36 39.8 -04 37 52 13.38 ( 0.05 ) Ic INB 072 USNO

780316 V1774 Ori 05 36 47.9 -05 45 43 12.54 ( 0.13 ) Ic INB 072 USNO

780317 V1775 Ori 05 36 55.4 -05 26 00 13.68 ( 0.07 ) Ic INB 072 USNO

780318 V1776 Ori 05 36 55.6 -04 32 11 14.46 ( 0.25 ) Ic INB 072 USNO

780319 V1777 Ori 05 37 00.9 -05 41 37 11.46 ( 0.06 ) Ic INB 072 GSC

780320 AT Col 05 37 05.3 -39 32 26 9.52 9.61 V BY 046 DM

780321 V1778 Ori 05 37 08.6 -05 18 46 15.27 ( 0.21 ) Ic INB 072 USNO

780322 V1779 Ori 05 37 10.9 -05 15 20 14.07 ( 0.09 ) Ic INB 072 USNO

780323 V1780 Ori 05 37 18.4 -05 43 52 12.74 ( 0.12 ) Ic INB 072 USNO

780324 V1781 Ori 05 37 20.1 -05 11 50 12.45 ( 0.08 ) Ic INB 072 USNO
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780325 V1782 Ori 05 37 23.5 -05 43 23 14.07 ( 0.15 ) Ic INB 072 USNO

780326 V1783 Ori 05 37 29.6 -05 15 55 14.48 ( 0.09 ) Ic INB 072 USNO

780327 V1784 Ori 05 37 38.0 -05 16 34 13.51 ( 0.16 ) Ic INB 072 USNO

780328 V1785 Ori 05 38 03.1 -05 51 06 14.49 ( 0.10 ) Ic INB 072 USNO

780329 V1786 Ori 05 38 04.2 -05 15 27 13.54 ( 0.04 ) Ic INB 072 USNO

780330 V1787 Ori 05 38 09.3 -06 49 17 13.75 13.84 V INA 038 GSC

780331 V1788 Ori 05 38 14.5 -05 25 13 9.76 9.85 V INA 038 DM

780332 V1789 Ori 05 38 39.7 -05 08 43 11.61 ( 0.11 ) Ic INB 072 GSC

780333 AI Lep 05 40 20.7 -19 40 11 8.97 ( 0.05 ) V RS 018 DM

780334 V1790 Ori 05 40 24.3 -00 46 17 10.63 ( 0.01 b ) V DSCTC 037 DM

780335 V1791 Ori 05 40 37.4 -08 04 03 11.55 14.57 V INB: 038 USNO

780336 V1792 Ori 05 41 04.1 -09 23 19 14.80 14.92 V INB 038 GSC

780337 V538 Aur 05 41 20.3 +53 28 52 6.34 6.38 Hp BY 005 DM

780338 V1238 Tau* 05 42 14.6 +22 22 17 8.50 8.87 V EW 130 DM

780339 AK Lep 05 44 26.5 -22 25 19 6.15 ( 0.06 ) V BY 074 DM

780340 V1647 Ori* 05 46 13.1 -00 06 05 18.1 <20. V FU 075 076

780341 BC Dor 05 46 15.0 -68 35 24 13.6 19.7 V UG 077 078

780342 V1239 Tau* 05 50 25.9 +26 56 51 10.66 11.08 V EA: 130 GSC

780343 V539 Aur 05 51 50.5 +32 32 35 16.05 ( 0.55 Rc) V DSCT 080 080

780344 V540 Aur 05 52 16.6 +32 28 15 14.98 ( 0.23 Rc) V EA: 080 080

780345 V541 Aur 05 52 20.4 +32 33 20 13.78 ( 0.4 Rc) V EA: 080 080

780346 V542 Aur* 05 52 33.0 +32 32 41 16.07 ( 0.35 Rc) V EW 080 080

780347 V543 Aur* 05 52 39.1 +32 36 31 17.83 ( 0.68 Rc) V EW 080 080

780348 V544 Aur* 05 52 53.2 +32 33 02 16.17 ( 0.33 Rc) V EW 080 080

780349 V545 Aur 05 53 00.7 +32 24 51 16.11 ( 0.39 Rc) V RRC: 080 080

780350 V1793 Ori 05 54 03.0 +01 40 22 9.45 9.95 V INT 038 DM

780351 V546 Aur* 06 01 44.1 +49 56 30 13.97 14.07 V GDOR: 081 081

780352 V547 Aur* 06 01 57.4 +49 58 55 14.46 14.54 V GDOR: 081 081 040

780353 V548 Aur* 06 02 05.3 +49 49 11 15.32 15.42 V DSCT 081 081

780354 V549 Aur 06 02 21.3 +49 52 37 15.90 <16.40 V EA 081 081

780355 V550 Aur 06 02 26.4 +49 51 57 13.01 13.08 V DSCTC 081 081

780356 V551 Aur* 06 02 38.1 +49 53 02 14.43 14.65 V EA+DSCT 081 081

780357 V575 Pup* 06 04 46.7 -48 27 30 6.62 ( 0.04 ) V RS 046 DM

780358 AU Col 06 09 02.6 -41 07 05 7.45 ( 0.04 b ) V DSCTC 037 DM

780359 V371 Gem* 06 10 19.4 +24 01 15 10.5 11.6 V DCEP 082 083

780360 V352 CMa 06 13 45.3 -23 51 43 6.37 6.40 V BY 046 DM

780361 V552 Aur* 06 14 09.8 +45 30 09 11.2 14.5 p AM: 085 085

780362 V1794 Ori 06 18 24.8 +02 05 34 12.7 <18.2 B M 086 086

780363 V1795 Ori 06 18 56.1 +09 18 20 14.8 <19.8 B M 086 086

780364 V1796 Ori 06 19 22.9 +15 43 04 15.2 <20.0 B M 086 086

780365 V1797 Ori 06 20 57.3 +07 51 27 14.4 <19.8 B M 086 086

780366 V353 CMa 06 21 33.1 -22 12 53 8.48 ( 0.02 ) V BY 018 DM

780367 MU Cam* 06 25 16.3 +73 34 39 14.3 15.0 R XM 087 087

780368 V354 CMa 06 26 03.8 -14 21 01 11.1 13.9 V M 130 USNO

780369 V848 Mon 06 31 11.1 +05 52 37 8.94 ( 0.02 ) V BY 018 DM

780370 AI Pic 06 32 49.6 -63 35 50 12.2 <15.0 V M 130 USNO 040

780371 V355 CMa 06 32 52.3 -26 10 24 10.8 <14.3 V M 130 086 040

780372 AK Pic 06 38 00.4 -61 32 00 6.14 6.19 V BY 046 DM

780373 V849 Mon 06 39 02.3 -08 45 29 12.9 <14.8 V SRB 130 USNO

780374 V356 CMa 06 39 11.6 -26 34 19 8.44 ( 0.02 ) V BY: 018 DM

780375 V850 Mon 06 39 31.4 +03 19 11 9.37 ( 0.03 ) V BY 018 DM

780376 V553 Aur 06 44 11.7 +36 59 38 7.53 7.58 Hp GDOR 091 DM

780377 V576 Pup 06 50 54.9 -37 29 23 12.4 <15.5 V M 332 USNO

780378 V372 Gem* 06 50 55.8 +22 29 22 12.5 ( 0.50 ) V EB 092 GSC
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780379 V851 Mon* 06 51 40.1 +00 27 07 10.85 10.90 V ACV: 093 093

780380 V852 Mon* 06 51 41.7 +00 23 43 16.58 16.74 V EW: 093 093

780381 V853 Mon* 06 51 43.3 +00 31 19 15.98 16.12 V EW 093 093

780382 V854 Mon 06 51 48.9 +00 26 56 12.56 12.59 V GDOR 093 093

780383 V855 Mon 06 51 50.0 +00 28 20 12.66 12.71 V GDOR 093 093

780384 V856 Mon 06 51 51.1 +00 25 39 11.62 11.66 V ACV: 093 093

780385 V857 Mon* 06 51 56.8 +00 25 47 15.82 16.02 V EW 093 093

780386 V858 Mon* 06 51 57.3 +00 25 47 15.73 15.90 V EW: 093 093

780387 V859 Mon* 06 52 07.2 +00 32 53 14.47 14.53 V EB 093 093

780388 V577 Pup 06 55 12.4 -36 07 10 11.5 <14.4 V M 090 2MASS

780389 V860 Mon* 06 58 18.7 -04 38 21 9.22 9.44 V EA 130 DM 040

780390 V861 Mon* 07 02 49.9 -08 54 47 12.6 13.4 V EA 095 GSC 040

780391 V862 Mon 07 04 10.4 +05 12 47 9.08 ( 0.02 ) V BY 018 DM

780392 V863 Mon* 07 05 25.1 -09 00 34 9.02 9.16 V EB 130 DM 011

780393 DW Lyn 07 07 09.7 +60 38 50 14.7 ( 0.03 ) B RPHS 096 GSC

780394 V373 Gem* 07 11 55.3 +23 24 56 9.26 9.42 V EB 011 DM

780395 CX CMi* 07 13 34.1 +10 15 13 11.41 12.02 V EW 097 GSC

780396 V374 Gem 07 15 08.0 +21 35 22 12.3 <14. V M 098 098 040

780397 V864 Mon 07 15 08.5 -04 44 21 9.9 10.6 V EW 130 GSC

780398 CY CMi 07 16 10.3 +09 59 48 8.11 8.26 V SRD 099 DM

780399 CZ CMi 07 16 57.3 +09 12 35 10.54 11.06 V EW 097 GSC

780400 V578 Pup 07 17 05.8 -34 49 39 11.2 <14.5 V M 130 USNO

780401 V579 Pup* 07 17 59.7 -41 21 19 12.39 13.56 V EA 130 GSC

780402 V580 Pup 07 19 05.0 -42 58 01 9.7 11.5 V SRA 130 GSC 040

780403 V357 CMa 07 20 04.1 -19 30 45 9.6 10.0 V SRA 090 DM 040

780404 V358 CMa* 07 20 22.4 -23 43 57 13.9 ( 0.10 ) V WR: 101 102

780405 V359 CMa 07 21 14.8 -29 18 00 11.2 13.0 V SRA 130 GSC 332

780406 V865 Mon 07 22 43.2 -08 40 54 11.7 12.6 V SRB 095 GSC 040

780407 V375 Gem* 07 22 46.0 +17 02 28 12.7 13.6 V EB 319 GSC 040

780408 V575 Car* 07 24 49.6 -51 28 27 7.82 8.23 V EA 011 DM

780409 V581 Pup* 07 28 21.1 -36 43 13 11.87 12.47 V EW 011 DM

780410 V376 Gem 07 29 01.8 +31 59 38 7.73 ( 0.03 ) V BY 018 DM

780411 DX Lyn 07 33 00.6 +37 01 47 7.68 ( 0.02 ) V BY 018 DM

780412 V582 Pup* 07 34 08.3 -13 02 22 7.86 8.13 V EA 011 DM

780413 V866 Mon 07 34 17.8 -08 45 20 12.0 13.7 V EA 095 GSC 130

780414 V867 Mon 07 34 26.2 -06 53 48 8.16 ( 0.02 ) V BY 018 DM

780415 V868 Mon 07 39 04.8 -02 39 06 8.9 9.5 V EB 094 DM

780416 V869 Mon 07 39 59.3 -03 35 51 7.18 ( 0.02 ) V BY 018 DM

780417 V583 Pup 07 40 47.8 -24 05 14 7.98 8.33 V EB 011 DM

780418 V574 Pup 07 41 53.6 -27 06 38 6.93 18. : V NA 320

780419 V870 Mon 07 48 00.8 -02 35 40 8.4 <12. V M 103 GSC

780420 DD CMi 07 48 58.2 +00 39 43 7.50 7.57 Hp GDOR 091 DM

780421 V377 Gem 07 49 55.1 +27 21 47 6.93 ( 0.05 ) V BY 005 DM

780422 V584 Pup 07 51 31.4 -46 15 54 9.5 10.2 V SRB 130 DM 040

780423 V585 Pup 07 59 09.0 -22 26 13 11.5 <14.0 V M 130 USNO 040

780424 DY Lyn* 08 00 46.0 +42 10 33 9.67 10.21 V EA 104 DM

780425 V586 Pup 08 01 49.4 -48 46 56 11.0 14.5 V M 090 USNO 040

780426 V587 Pup* 08 03 44.2 -25 54 45 9.11 9.32 V EA 011 DM

780427 V871 Mon 08 06 17.3 -04 26 47 8.84 9.18 V EA 322 DM

780428 HM Cnc 08 06 23.0 +15 27 32 21.2 ( 1.08 ) I XM: 105 105

780429 V588 Pup* 08 06 32.0 -13 46 35 10.9 <14.5 V M 130 USNO 040

780430 DE CMi 08 09 58.5 +01 01 14 7.96 ( 0.06 ) B DSCTC 106 DM

780431 V589 Pup* 08 10 26.6 -35 35 38 8.72 9.09 V EA 011 DM

780432 DZ Lyn 08 11 53.5 +42 54 36 9.88 10.25 V EB: 104 DM
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780433 EE Lyn 08 14 50.3 +48 49 16 9.12 9.14 V DSCTC 022 DM

780434 V590 Pup 08 15 39.2 -17 32 04 11.6 15.2 V M 130 107

780435 HN Cnc* 08 15 46.8 +16 21 56 11.13 11.54 V EW 065 GSC

780436 V591 Pup 08 17 01.9 -15 00 43 12.6 <14.4 V M 332 USNO

780437 V576 Car* 08 19 15.7 -60 10 01 6.32 8.17 K * 108 2MASS

780438 V397 Hya 08 19 19.1 +01 20 20 8.35 ( 0.03 ) V BY 018 DM

780439 EF Lyn 08 19 31.8 +35 02 44 7.23 7.27 Hp GDOR 091 DM

780440 MV Cam 08 19 47.2 +77 44 32 9.1 9.6 * SRA 332 GSC

780441 EG Lyn 08 20 51.1 +49 34 33 18.0 19.4 R XM 039 039

780442 V577 Car 08 22 03.7 -60 57 13 10.4 14.8 V M 130 USNO

780443 V592 Pup 08 25 17.7 -34 22 01 7.83 7.87 V RS 046 DM

780444 V593 Pup 08 25 40.3 -22 10 34 12.5 <14.6 V M 088 USNO 332

780445 V594 Pup 08 26 04.2 -30 06 41 11.0 13.4 V RV 332 GSC

780446 V398 Hya 08 26 26.8 -03 17 44 10.9 14.1 V M 090 GSC

780447 V595 Pup 08 26 27.1 -12 09 09 12.5 13.8 V EA 040 GSC

780448 V399 Hya 08 26 54.8 -06 12 11 7.59 ( 0.02 ) V BY 018 DM

780449 LS UMa 08 27 40.1 +67 58 27 8.12 ( 0.20 ) V GDOR 091 DM

780450 XX Vol 08 28 30.1 -64 43 19 10.7 <14.8 V M 040 GSC

780451 V400 Hya 08 31 02.3 -10 58 04 10.5 <15.0 V M 332 USNO

780452 CR Pyx* 08 31 29.0 -31 04 20 11.11 11.59 V EB 130 DM

780453 CS Pyx 08 36 23.0 -30 02 15 8.08 ( 0.03 ) V BY 110 DM

780454 HO Cnc 08 36 55.8 +23 14 48 8.73 ( 0.03 ) V BY 018 DM

780455 CT Pyx 08 37 15.5 -17 29 41 8.72 ( 0.04 ) V BY 018 DM

780456 V401 Hya 08 37 50.3 -06 48 25 6.73 ( 0.05: ) V BY 005 DM

780457 ES Cha* 08 41 30.5 -78 53 07 17.07 ( 0.14 ) V INT 111 111

780458 V388 Vel 08 42 16.6 -40 44 10 14.24 14.59 V INA 038 2MASS

780459 ET Cha* 08 43 18.6 -79 05 18 13.97 ( 0.7 ) V INT 111 111

780460 V578 Car 08 43 45.4 -55 01 52 11.2 <14.0 V M 332 USNO

780461 CU Pyx* 08 44 02.7 -21 52 10 12.28 14.7 V EA 112 DM

780462 LT UMa 08 44 47.8 +55 32 20 8.91 ( 0.03 ) V BY 018 DM

780463 HP Cnc 08 50 42.2 +07 51 52 9.08 ( 0.02 ) V BY 018 DM

780464 HQ Cnc* 08 50 45.0 +11 45 46 17.77 ( 0.20 ) V E 113 USNO

780465 HR Cnc 08 50 55.0 +11 56 51 15.93 ( 0.12 ) V RS: 113 USNO

780466 HS Cnc 08 51 04.8 +11 45 57 13.51 ( 0.14 ) V EW 323 GSC

780467 HT Cnc* 08 51 07.3 +11 53 00 12.61 ( 0.06 ) V E: 115 GSC

780468 HU Cnc* 08 51 13.4 +11 51 40 13.45 13.61 V RS: 323 GSC

780469 HV Cnc 08 51 18.0 +11 45 54 12.73 ( 0.00 ) V EA 311 GSC

780470 HW Cnc* 08 51 18.7 +11 47 03 12.60 ( 0.07 ) V RS: 115 GSC

780471 HX Cnc* 08 51 19.7 +11 52 11 13.90 ( 0.08 ) V RS: 115 GSC

780472 HY Cnc 08 51 24.1 +12 01 31 14.98 ( 0.07 ) V RS: 115 GSC

780473 V402 Hya 08 53 12.1 -07 43 21 9.04 ( 0.12 ) V BY 046 DM

780474 HZ Cnc* 08 53 23.7 +16 49 35 14.1 ( 0.03 ) R * 116 009

780475 V389 Vel 08 53 35.7 -37 32 42 11.6 <12.5 V SRA 130 GSC 040

780476 II Cnc 08 53 49.9 +26 54 48 8.46 ( 0.05 ) V BY 018 DM

780477 V403 Hya 08 54 10.7 -13 00 51 8.8 13.6 V M 130 GSC 040

780478 IK Cnc 08 54 41.5 +16 36 40 8.32 ( 0.03 ) V BY 018 DM

780479 IL Cnc* 08 55 51.5 +20 03 39 12.35 12.96 * EW 060 GSC

780480 V390 Vel* 08 56 14.2 -44 43 11 9.01 9.19 V RV: 119 DM

780481 V391 Vel 08 56 28.1 -43 05 58 11.21 11.64 V INA 038 GSC

780482 DS Oct 08 56 35.7 -83 05 11 12.0 <14.8 V M 332 120

780483 IM Cnc* 08 57 21.0 +24 06 51 12.82 13.6 V EA 225 GSC

780484 V392 Vel 08 58 26.2 -43 26 08 11.25 14.76 V BE 038 DM

780485 CV Pyx 08 58 35.6 -26 48 37 11.7 13.5 V SRA 130 GSC 040

780486 V393 Vel 08 59 25.8 -55 58 50 12.5 14.7 V SRB 332 USNO
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780487 V394 Vel 09 00 58.1 -54 55 55 10.6 11.2 V SRB 130 GSC 332

780488 V395 Vel 09 01 00.9 -54 57 00 11.7 <14.0 V M 332 GSC

780489 XY Vol 09 02 13.6 -64 32 57 12.8 15.4 V M 130 USNO 040

780490 EH Lyn 09 02 40.2 +34 19 47 14.00 14.32 * EW 060 GSC

780491 CW Pyx 09 02 42.4 -30 32 43 11.3 <15.0 V M 332 GSC

780492 XZ Vol 09 03 19.4 -66 23 57 12.6 14.4 V SRA 130 121 040

780493 V579 Car 09 03 26.0 -64 03 57 13.0 15.0 V SRA 130 USNO

780494 YY Vol 09 03 37.2 -66 08 52 12.7 14.2 V SRA 040 121

780495 V404 Hya* 09 04 17.8 +04 32 29 14.84 15.24 * EW 122 GSC

780496 V405 Hya 09 04 20.7 -15 54 51 8.77 ( 0.03 ) V BY 018 DM

780497 V580 Car 09 05 02.8 -57 15 36 12.8 <14.7 V M 130 USNO

780498 V581 Car 09 05 13.1 -61 55 45 12.6 <14.4 V M 130 USNO

780499 V582 Car 09 05 18.0 -67 08 24 11.0 12.6 V SRA: 130 121 332

780500 V406 Hya 09 05 54.7 -05 36 08 16.5 20.3 V NL 123 USNO

780501 V396 Vel 09 07 15.3 -53 25 19 11.9 <13.8 V M 332 USNO

780502 CX Pyx 09 07 34.0 -26 14 00 11.1 12.8 V SRA 130 GSC

780503 CY Pyx* 09 08 17.1 -37 06 54 8.27 8.36 V E: 046 DM

780504 V407 Hya 09 09 17.9 -17 02 24 10.8 12.8 V SRB 130 124 040

780505 V583 Car 09 09 18.5 -71 47 12 12.7 15.1 V SRA 130 GSC

780506 V408 Hya 09 10 07.5 -17 00 38 10.0 11.0 V SRB 130 DM 040

780507 V409 Hya 09 10 09.6 +03 44 35 11.0 11.6 V EW 130 125

780508 V397 Vel 09 10 14.7 -37 55 23 11.8 14.2 V SRB 130 USNO 332

780509 V584 Car 09 11 30.0 -61 37 13 10.8 15.0 V M 130 126 040

780510 V410 Hya 09 12 44.4 -14 41 17 10.48 11.11 V EA 011 DM

780511 V585 Car 09 12 57.9 -57 48 28 10.9 <15.0 V M: 130 USNO 332

780512 V411 Hya 09 13 43.5 -20 21 55 10.2 11.1 V SRB 130 DM 040

780513 EI Lyn 09 13 48.2 +43 13 04 5.32 ( 0.03 ) V SXARI 127 DM

780514 V412 Hya* 09 14 28.9 -13 41 39 12.7 14.1 : V EA 112 128

780515 V413 Hya 09 15 50.7 -15 41 24 10.7 11.5 V SRB 130 GSC 040

780516 IN Cnc* 09 16 14.7 +16 15 26 11.87 12.56 * EB 060 GSC

780517 V586 Car 09 16 27.5 -72 04 15 11.0 13.5 V M 130 129

780518 IO Cnc* 09 17 16.1 +16 19 34 13.89 14.52 * EW 060 GSC

780519 IP Cnc 09 17 53.5 +28 33 38 7.20 ( 0.02 ) V BY 018 DM

780520 CZ Pyx* 09 18 10.0 -27 13 03 12.3 14.0 V SRB 130 GSC 040

780521 DD Pyx 09 18 14.6 -33 01 39 8.4 9.3 V SRB 130 DM 040

780522 V587 Car 09 20 29.3 -66 48 47 12.0 12.8 V SRB: 130 121 040

780523 IQ Cnc* 09 20 59.2 +14 57 25 13.05 13.45 * EW 122 GSC

780524 DE Pyx 09 21 00.5 -26 44 26 13.2 13.8 V RRC 130 GSC

780525 V588 Car 09 21 08.9 -61 56 22 11.0 <14.2 V M 332 USNO

780526 DF Pyx 09 22 04.5 -36 42 09 10.6 <14.3 V M 130 USNO 332

780527 V414 Hya 09 22 53.7 -13 49 21 8.8 9.2 V RS: 131 DM 130

780528 EU Cha 09 23 08.1 -78 36 41 12.4 <15.2 V M 332 USNO

780529 V589 Car 09 23 32.2 -72 22 49 12.6 <15.0 V M 040 USNO

780530 LU UMa* 09 24 03.3 +61 46 23 8.44 8.65 Hp GDOR 091 DM

780531 DG Pyx 09 24 07.0 -36 05 50 12.5 14.3 V SRA 130 GSC 332

780532 V415 Hya 09 25 27.0 -06 24 16 7.07 7.10 Hp GDOR: 091 DM

780533 V590 Car 09 25 35.9 -63 35 52 12.7 13.8 V RRAB 130 120

780534 V591 Car 09 27 00.9 -70 37 56 12.5 13.5 V LB 130 121

780535 DH Pyx 09 27 04.0 -34 53 51 9.6 10.1 V LB 130 DM

780536 WY LMi 09 30 23.3 +33 53 10 14.53 15.29 * RRAB 063 GSC

780537 GS Leo 09 30 35.8 +10 36 06 8.66 ( 0.06 ) V BY 018 DM

780538 LV UMa 09 32 45.7 +49 38 06 10.7 ( 0.03 ) V DSCTC: 049 049

780539 V592 Car* 09 33 45.3 -66 01 17 10.87 11.50 V EW 011 121

780540 V593 Car 09 35 17.0 -68 23 53 10.9 15.0 V M 130 GSC
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780541 V594 Car 09 37 24.3 -63 48 46 10.4 11.2 V EA 011 132

780542 V595 Car 09 39 55.1 -74 32 43 10.2 13.6 V M 090 133 040

780543 GT Leo 09 42 09.9 +07 35 25 8.92 ( 0.04 ) V BY 018 DM

780544 VZ Sex 09 44 31.7 +03 58 06 12.8 16.8 V XM 310 USNO

780545 GU Leo* 09 47 33.8 +18 21 43 11.62 12.31 * EW 135 GSC

780546 V596 Car 09 50 28.5 -60 58 03 8.44 8.75 V IA 038 DM

780547 WW Sex* 09 50 39.3 -05 30 43 9.96 10.50 V EA 322 DM

780548 BF Ant 09 56 54.1 -27 28 31 6.32 ( 0.01 ) V DSCTC 024 DM

780549 LW UMa 09 56 56.1 +41 26 41 10.22 10.27 V DSCTC 022 DM

780550 V416 Hya 09 57 39.7 -16 31 20 6.64 6.73 Hp GDOR 024 DM

780551 V417 Hya 10 04 37.7 -11 43 47 8.15 ( 0.03 ) V BY 018 DM

780552 WX Sex* 10 06 24.9 +01 00 12 12.4 12.8 V EW 017 GSC

780553 WY Sex* 10 09 37.4 -00 56 28 11.5 ( 0.36 ) V EW 017 GSC

780554 GV Leo* 10 11 59.2 +16 52 30 11.45 11.96 V EW 306 GSC

780555 WZ Sex* 10 13 26.9 -01 39 51 9.8 10.2 V EB 094 DM

780556 LX UMa 10 14 35.8 +53 46 15 8.02 ( 0.05 ) V BY 018 DM

780557 XX Sex 10 16 02.1 -06 18 26 9.32 9.56 V EW 094 DM

780558 V597 Car 10 18 10.3 -60 59 42 9.5 10.0 V SRB 130 GSC 040

780559 GW Leo 10 18 53.5 +13 41 09 12.06 12.23 * EW 060 GSC

780560 V398 Vel 10 20 09.0 -56 36 55 7.92 ( 0.03 ) V ELL: 136 DM

780561 XY Sex 10 20 14.5 -08 53 46 14.43 ( 0.08 ) V R 020 009

780562 V399 Vel 10 25 01.1 -57 05 11 8.24 ( 0.02 ) V BCEP: 136 DM

780563 XZ Sex 10 25 57.5 -07 30 51 9.7 <10.4 V SRA 103 GSC

780564 WZ LMi* 10 31 26.5 +31 38 33 12.45 12.71 * EW 135 GSC

780565 XX LMi* 10 33 04.8 +32 22 15 12.42 12.58 * EW 122 GSC

780566 XY LMi* 10 34 12.3 +32 08 52 10.71 11.15 * EW 122 GSC

780567 V418 Hya 10 36 30.8 -13 50 36 8.71 ( 0.02 ) V BY: 018 DM

780568 YY Sex 10 39 47.0 -05 06 57 17.40 18.75 V XM 137 USNO

780569 V598 Car* 10 42 46.9 -72 59 12 10.81 11.38 V EA 011 DM

780570 V419 Hya 10 43 28.3 -29 03 51 7.72 ( 0.02 ) V BY 018 DM

780571 LY UMa 10 48 18.0 +52 18 31 14.95 15.44 V NL 138 USNO

780572 LZ UMa 10 50 40.3 +51 47 59 8.31 ( 0.02 ) V BY 018 DM

780573 V400 Vel 10 53 07.9 -41 37 28 11.8 <14.8 V M 090 USNO 130

780574 V599 Car 10 53 27.3 -58 25 25 8.85 9.41 V IA 038 DM

780575 GX Leo 10 56 16.9 +22 21 06 7.71 7.79 B SRS 141 DM

780576 GY Leo 10 56 30.8 +07 23 19 7.37 ( 0.03 ) V BY 018 DM

780577 XZ LMi* 10 59 48.3 +25 17 23 8.49 ( 0.03 ) V RS: 018 DM

780578 GZ Leo 11 02 02.3 +22 35 46 8.83 8.95 V RS 141 DM

780579 AB Crt 11 02 50.1 -09 19 49 9.03 ( 0.03 ) V BY 018 DM

780580 YY LMi* 11 03 14.5 +30 35 31 8.96 ( 0.06 ) V RS: 018 DM

780581 HH Leo 11 04 41.5 -04 13 16 7.57 7.61 V BY 046 DM

780582 V600 Car 11 06 02.8 -68 36 33 10.6 14.0 V M 142 142 130

780583 MM UMa* 11 08 30.8 +68 30 17 16.6 ( 0.01 ) Ic * 007 143

780584 HI Leo* 11 12 16.8 +01 19 06 11.2 ( 0.8 ) V EB 017 GSC

780585 V601 Car 11 12 23.9 -60 22 43 8.2 8.5 V SRA 290 DM

780586 MN UMa 11 12 32.4 +35 48 51 6.53 6.56 Hp BY 005 DM

780587 MO UMa 11 13 06.0 +40 21 38 11.66 12.04 * RRC 144 GSC 332

780588 V602 Car 11 13 30.0 -60 05 29 7.6 9.1 V SRC 130 DM 040

780589 HK Leo* 11 17 03.5 +18 25 58 14.70 14.85 V R 146 009

780590 MP UMa 11 20 37.7 +39 21 01 12.06 12.19 * DSCT: 144 GSC 040

780591 MQ UMa 11 21 41.1 +43 36 53 11.57 11.83 * EW 144 GSC 332

780592 V1048 Cen* 11 28 42.7 -59 25 43 9.57 9.83 I CEP(B) 147 DM

780593 MR UMa 11 31 22.4 +43 22 38 12.95 17. V UGSU 148 149

780594 MS UMa* 11 32 20.9 +49 44 10 11.97 12.60 * EW 144 GSC 332
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780595 MT UMa* 11 33 34.7 +42 58 29 11.75 12.16 * EW 144 GSC 332

780596 MU UMa 11 35 36.7 +38 45 58 11.8 12.3 * RRC 144 GSC 332

780597 V1049 Cen 11 37 17.6 -50 30 23 10.7 11.9 V SRA 090 150

780598 V1050 Cen 11 37 43.2 -44 04 31 10.4 14.5 V M 090 289

780599 V1051 Cen 11 37 48.4 -63 19 24 7.13 7.24 V EA 011 DM

780600 MV UMa* 11 38 59.7 +42 19 44 8.22 ( 0.02 ) V RS 018 DM

780601 V1052 Cen 11 39 44.5 -60 10 28 8.97 9.56 V IA 038 DM

780602 MQ Mus 11 41 19.5 -72 30 39 11.0 <14.4 V M 090 USNO

780603 MR Mus* 11 41 37.8 -67 54 52 8.41 8.53 V EA 011 DM

780604 MW UMa 11 43 02.3 +60 34 37 9.26 ( 0.49 ) Rc EA 151 151

780605 HL Leo 11 43 47.0 +24 00 37 7.40 ( 0.06 ) V BY 018 DM

780606 MX UMa 11 47 52.9 +53 00 55 8.78 ( 0.08 ) B DSCTC 152 DM

780607 MS Mus 11 49 19.9 -66 00 39 9.89 10.33 V DCEP 130 DM 288

780608 PQ Vir 11 49 28.1 +00 36 33 9.12 ( 0.03 ) V BY: 018 DM

780609 MY UMa 11 51 57.9 +48 05 19 8.97 ( 0.03 ) V BY 018 DM

780610 PR Vir 11 56 41.2 -02 46 44 9.50 ( 0.05 ) V BY 018 DM

780611 PS Vir* 11 57 51.3 +06 27 05 11.6 12.3 V EW 154 GSC 130

780612 LV Com 12 07 50.9 +18 56 56 9.16 ( 0.03 ) V BY 018 DM

780613 DN CVn 12 09 17.0 +33 39 36 14.82 15.20 V RRC 155 GSC

780614 MZ UMa 12 11 27.8 +53 25 17 7.96 ( 0.02 ) V BY 018 DM

780615 DZ Cru 12 23 16.2 -60 22 34 9.7 <20. V N: 156 280

780616 PT Vir* 12 24 23.0 +10 35 13 13.38 13.56 * EW 135 GSC

780617 V420 Hya* 12 24 32.5 -28 18 56 10.1 10.9 V E: 100 DM 040

780618 NN UMa 12 26 20.2 +54 35 19 7.53 ( 0.03 ) V BY: 018 DM

780619 MW Cam 12 26 43.7 +81 28 26 9.25 9.36 Hp DSCT 157 DM

780620 V1053 Cen* 12 28 58.3 -34 15 02 11.80 12.65 V EW 011 DM

780621 NO UMa* 12 31 18.9 +55 07 08 8.08 ( 0.03 ) V RS: 005 DM

780622 V1054 Cen* 12 32 49.0 -35 41 42 11.20 12.20 V EW 011 DM

780623 DO CVn 12 35 51.3 +51 13 17 8.52 ( 0.02 ) V BY 018 DM

780624 DP CVn 12 36 17.0 +51 30 52 8.58 ( 0.07 ) V BY: 018 DM

780625 PU Vir* 12 39 48.6 -02 26 22 11.54 11.71 * EW 060 GSC

780626 DQ CVn* 12 40 33.4 +34 22 56 12.12 12.59 * EW 264 GSC 158

780627 NP UMa 12 41 44.5 +55 43 29 8.27 ( 0.03 ) V BY 018 DM

780628 DR CVn* 12 44 41.8 +35 57 56 11.62 11.92 * EW 264 GSC 279

780629 V1055 Cen 12 45 40.4 -47 40 05 12.0 <15.0 V M 090 USNO 130

780630 DS CVn 12 47 16.3 +35 12 06 14.18 15.15 V RRAB 264 GSC 155

780631 VZ Crv 12 48 32.3 -15 43 10 7.93 ( 0.03 ) V BY 018 DM

780632 LW Com 12 48 47.0 +24 50 25 6.31 ( 0.10 ) V BY 160 DM

780633 DT CVn 12 50 10.7 +37 31 01 6.04 ( 0.03 ) B DSCTC 037 DM

780634 LX Com 12 51 38.4 +25 30 32 9.09 ( 0.05 ) V BY 018 DM

780635 DU CVn* 12 51 40.0 +37 15 47 14.1 14.6 * EW 161 GSC

780636 EE Cru 12 53 36.1 -60 20 32 12.69 ( 0.05 ) B LPB: 162 GSC

780637 EF Cru 12 53 38.0 -60 22 40 10.17 ( 0.01 ) V BCEP 162 GSC

780638 EG Cru 12 53 43.3 -60 24 02 11.45 ( 0.01 ) V BCEP: 162 GSC

780639 EH Cru 12 53 49.4 -60 20 57 11.81 ( 0.01 ) B BCEP: 162 GSC

780640 DV CVn 12 53 51.2 +32 09 56 14.75 15.30 V RRC 155 GSC

780641 EI Cru 12 53 52.0 -60 22 16 9.44 ( 0.01 ) V BCEP 162 USNO

780642 LY Com 12 54 47.3 +31 16 45 14.46 15.02 V RRC 155 GSC

780643 PV Vir 12 55 36.3 -05 38 35 11.57 11.63 V DSCTC 022 GSC

780644 LZ Com 12 56 51.2 +28 10 35 14.37 14.79 V RRC 155 GSC

780645 V1056 Cen 12 58 44.7 -42 30 42 10.4 <11.5 V M 090 GSC 040

780646 MM Com* 13 00 11.7 +30 23 11 12.25 12.89 * EW 264 GSC 040

780647 MN Com* 13 00 42.5 +19 12 36 15.9 ( 0.05 ) Ic * 007 2MASS

780648 DW CVn 13 02 22.3 +37 20 43 8.12 ( 0.04 ) V BY: 018 DM
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780649 PW Vir 13 03 10.6 -16 03 20 9.5 <15.1 V M 090 GSC 130

780650 PX Vir 13 03 49.7 -05 09 43 7.69 ( 0.04 ) V BY 018 DM

780651 MO Com 13 05 14.4 +28 37 13 14.25 14.58 V RRAB 155 GSC

780652 V421 Hya* 13 05 40.2 -25 41 06 16.94 ( 0.02 ) Ic * 163 163

780653 DX CVn* 13 05 49.2 +38 37 06 12.25 12.71 * EW 264 GSC 164

780654 MP Com 13 06 22.7 +22 16 48 6.86 6.94 Hp GDOR 165 DM

780655 MT Mus 13 08 01.9 -64 57 56 11.2 13.1 V SRA 130 GSC 040

780656 MQ Com 13 09 29.7 +27 00 59 14.01 14.36 V RRAB 155 GSC

780657 PY Vir* 13 10 32.2 -04 09 33 9.60 10.09 V EW 094 DM 130

780658 DY CVn* 13 10 47.8 +36 44 08 13.05 13.90 * EW 264 GSC 164

780659 V1057 Cen* 13 12 38.2 -63 22 32 12.4 12.8 V EW 166 166 130

780660 V1058 Cen 13 13 11.0 -63 23 31 11.8 ( 0.2 * ) R IS 166 166

780661 MR Com* 13 14 24.2 +27 11 32 12.00 12.45 * EW 264 GSC 167

780662 DZ CVn 13 17 03.4 +36 06 58 14.00 15.03 V RRAB 155 GSC

780663 V1047 Cen 13 20 49.7 -62 37 51 8.8 <11.0 V N 261

780664 PZ Vir 13 24 11.6 +03 20 51 20.5 21.8 r AM 168 043

780665 NQ UMa 13 25 45.5 +56 58 14 7.29 ( 0.04 ) V BY 018 DM

780666 QQ Vir 13 27 48.6 +09 54 51 13.45 ( 0.05 ) B RPHS 169 009

780667 EV Cha 13 32 52.5 -76 12 22 11.1 14.0 V M 090 133

780668 EE CVn* 13 34 13.8 +31 21 26 13.7 14.5 * EW 264 GSC 164

780669 EF CVn* 13 36 38.4 +28 11 41 13.08 13.56 * EW 264 GSC 167

780670 GV Boo* 13 36 59.4 +26 52 48 12.37 12.77 * EW 264 GSC 167

780671 EG CVn 13 37 26.2 +37 35 00 12.99 13.60 * EW 264 GSC 167

780672 EH CVn* 13 41 13.7 +31 47 24 13.0 13.4 * EW 161 GSC 040

780673 V1059 Cen* 13 43 01.3 -48 36 22 11.2 <15.0 V M 090 GSC 040

780674 QR Vir 13 43 34.0 -17 49 38 9.3 11.1 V SRA 090 DM 130

780675 V1060 Cen 13 49 32.1 -46 26 11 10.6 <11.5 V SRA: 090 GSC 040

780676 QS Vir 13 49 52.0 -13 13 37 14.27 17.76 U EA+UV 170 171

780677 QT Vir 13 52 09.3 +06 00 05 8.50 ( 0.02 b ) V DSCTC 037 DM

780678 GW Boo 13 53 13.9 +20 09 43 10.19 10.65 V EW 104 DM

780679 MP Dra 13 56 17.8 +66 56 41 8.45 ( 0.03 ) V BY 018 DM

780680 GX Boo 14 01 05.6 +24 42 16 12.23 ( 0.24 V ) * EW: 161 GSC

780681 EI CVn* 14 02 05.6 +34 02 40 11.82 12.60 * EW 264 GSC 164

780682 QU Vir* 14 05 43.2 +00 34 12 11.75 12.06 * EW 135 GSC

780683 GY Boo 14 12 41.6 +23 48 51 8.88 ( 0.03 ) V BY 018 DM

780684 V1061 Cen* 14 14 56.8 -61 14 18 9.55 9.71 V EA 011 DM

780685 DF Cir 14 17 51.4 -68 02 49 7.54 ( 0.08 ) V RS 046 DM

780686 QV Vir 14 18 36.7 -06 37 38 14.69 15.20 * SXPHE 172 GSC

780687 GZ Boo 14 21 08.9 +37 24 04 8.90 ( 0.04 ) V BY 018 DM

780688 HH Boo* 14 21 44.1 +46 41 59 10.91 11.55 V EW 104 GSC

780689 HI Boo* 14 26 43.2 +31 52 16 10.34 ( 0.35 ) V R: 173 GSC

780690 HK Boo* 14 29 01.2 +12 07 20 8.43 ( 0.09 ) V RS 018 DM

780691 HL Boo 14 29 02.8 +11 02 34 7.61 ( 0.03 ) V EA: 018 DM

780692 HM Boo 14 29 09.3 +38 16 40 9.17 ( 0.02 ) V E:/RS 018 DM

780693 V1062 Cen 14 30 28.1 -63 07 45 11.0 <14.5 V M 130 174

780694 QW Vir 14 30 56.5 -03 11 09 14.32 14.73 * RRC 172 GSC

780695 KS Lib 14 32 59.9 -10 56 03 11.8 <13.9 V M 090 USNO

780696 HN Boo 14 36 00.6 +09 44 47 7.48 ( 0.04 ) V BY 018 DM

780697 QX Vir* 14 36 28.4 -05 36 21 12.1 12.7 V EW 130 GSC

780698 KT Lib 14 39 20.0 -20 50 32 12.8 ( 0.1 : ) V SXPHE 175 GSC

780699 KU Lib 14 40 31.1 -16 12 33 7.36 7.39 Hp BY 005 DM

780700 V1063 Cen 14 41 26.5 -35 47 38 10.71 ( 0.02 ) B DSCTC 176 DM

780701 KV Lib 14 46 00.8 -10 13 16 14.13 14.70 * SXPHE 063 GSC

780702 HO Boo 14 46 03.1 +27 30 44 7.98 ( 0.02 ) V BY 018 DM
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780703 QY Vir 14 47 16.1 +02 42 12 7.76 ( 0.02 ) V BY 018 DM

780704 KW Lib 14 47 51.5 -06 34 46 13.64 14.17 * RRAB 063 GSC

780705 HP Boo 14 50 15.8 +23 54 43 5.98 6.01 Hp BY 005 DM

780706 V422 Hya 14 56 01.6 -26 42 39 12.4 15.5 V M 090 128

780707 KX Lib 14 57 28.0 -21 24 56 5.72 ( 0.04 ) V BY 018 DM

780708 DG Cir 15 03 23.8 -63 22 59 12.75 16.80 V INA 038 GSC

780709 MY TrA 15 08 20.0 -70 04 35 10.8 <14.0 V M 090 USNO

780710 V379 Ser 15 15 59.2 +00 47 47 7.05 7.08 Hp BY 005 DM

780711 DE Cir 15 17 52.5 -61 57 16 7.5 <18. * N 177

780712 V380 Ser 15 26 10.7 +00 31 57 10.8 12.9 V SRA 090 GSC

780713 PS Aps* 15 31 11.1 -78 45 11 7.86 7.97 V EB 011 DM

780714 MZ TrA* 15 34 34.1 -65 06 11 8.57 8.76 V EA 011 DM

780715 AN CrB 15 35 30.2 +36 12 35 8.61 ( 0.02 ) V BY 018 DM

780716 V383 Nor 15 35 51.7 -50 17 21 8.18 8.50 V SRB 012 DM

780717 NX Lup 15 37 16.9 -32 03 26 7.95 8.03 Hp GDOR 024 DM

780718 AO CrB 15 39 25.2 +27 37 35 8.99 ( 0.04 ) V BY 018 DM

780719 V381 Ser* 15 45 52.4 +05 02 27 9.15 ( 0.02 ) V RS 018 DM

780720 V382 Ser 15 48 09.5 +01 34 18 7.44 ( 0.04 ) V BY 018 DM

780721 NY Lup 15 48 14.6 -45 28 40 14.50 14.78 V XM 178 178

780722 KY Lib 15 51 56.6 -09 28 09 8.93 ( 0.04 ) V RS 018 DM

780723 NZ Lup 15 53 27.3 -42 16 01 7.87 ( 0.04 ) V BY 046 DM

780724 MQ Dra 15 53 31.3 +55 16 15 17.7 18.8 V AM 168 USNO

780725 AP CrB 15 54 12.4 +27 21 51 16.5 ( 0.65 ) R XM 179 179 252

780726 V383 Ser* 15 55 19.1 +16 02 40 8.68 ( 0.03 ) V RS 018 DM

780727 KZ Lib* 15 55 59.8 -17 11 39 11.14 13.1 V EA 011 GSC

780728 AQ CrB 15 57 31.8 +28 38 01 11.78 12.73 V RRAB 264 181 180

780729 AR CrB* 15 59 18.6 +27 52 15 10.84 11.45 * EW 264 GSC 182

780730 AS CrB* 16 00 14.5 +35 12 32 11.34 11.85 * EW 264 GSC 182

780731 V384 Ser* 16 01 53.6 +24 52 18 11.88 12.41 * EW 264 GSC 182

780732 V385 Ser 16 03 25.7 +01 02 37 13.65 ( 0.54 ) V EW 017 GSC

780733 V384 Nor* 16 05 18.9 -49 30 08 10.07 10.36 V EA 011 DM

780734 AT CrB 16 06 29.6 +38 37 56 8.58 ( 0.02 ) V BY 018 DM

780735 V1189 Sco 16 07 42.6 -26 45 08 11.2 13.2 V SRA 090 GSC 040

780736 V1190 Sco 16 08 29.7 -39 03 11 16.42 16.93 V INT 184 184

780737 V1191 Sco 16 08 48.2 -39 04 19 16.52 17.43 V INB 184 184

780738 V1192 Sco 16 08 51.4 -39 05 30 15.70 16.42 J INT 184 184

780739 V1193 Sco 16 08 51.6 -39 03 17 14.67 15.33 V INT: 184 184

780740 V386 Ser 16 10 33.7 -01 02 22 18.9 19.2 V NL+ZZ 185 USNO

780741 V1194 Sco 16 12 21.2 -27 44 40 10.2 12.4 V SRA 130 GSC 040

780742 NN TrA 16 12 34.8 -66 36 36 10.4 <13.2 V M 090 USNO

780743 AU CrB 16 13 31.7 +32 34 43 12.3 12.5 * DSCT 186 GSC

780744 V2577 Oph* 16 13 53.4 -06 32 16 11.6 <14.8 V M 103 128

780745 V1078 Her 16 14 46.9 +42 27 36 14.14 ( 0.09 ) B RPHS 187 009

780746 AV CrB* 16 14 58.6 +30 16 36 11.87 12.48 * EW 264 GSC 182

780747 AW CrB* 16 15 20.2 +35 42 26 11.08 11.35 * DSCT: 264 GSC

780748 V1195 Sco* 16 19 23.0 -40 56 39 8.86 9.04 V EA 011 DM

780749 V382 Nor 16 19 44.7 -51 34 53 8.7 <17. V NA 303 043

780750 NO TrA* 16 20 04.5 -69 57 48 8.67 8.86 V EA 011 DM

780751 V1079 Her 16 20 13.7 +24 36 11 8.9 ( 0.14 ) Rc BY: 188 188

780752 V2578 Oph 16 24 19.8 -13 38 30 8.40 ( 0.02 ) V BY 018 DM

780753 V385 Nor 16 27 37.8 -49 10 42 11.64 ( 0.04 ) V ELL: 190 GSC

780754 V386 Nor 16 27 40.0 -49 10 25 13.52 ( 0.01 ) V DSCTC 190 190

780755 V387 Nor 16 27 43.1 -49 07 24 13.57 ( 0.01 ) V DSCTC 190 190

780756 V388 Nor 16 27 49.1 -49 06 43 12.43 ( 0.02 ) V DSCTC 190 GSC



18 IBVS 5721

Table 1 (continued)

No. Name R.A., Decl., 2000.0 Max Min Type References

h m s o ’ " m m

780757 V2579 Oph 16 29 35.3 +01 38 19 11.32 ( 0.04 R ) B RPHS 116 009

780758 NP TrA 16 33 05.2 -60 54 13 7.88 ( 0.03 b ) V DSCTC 037 DM

780759 V1080 Her 16 36 27.8 +14 11 36 9.83 9.84 V DSCTC 022 DM

780760 V1081 Her 16 37 38.4 +08 37 21 14.3 16.0 B SRA 191 002

780761 V2580 Oph 16 39 41.4 -20 52 39 10.3 11.5 V SRB 090 GSC 040

780762 V1082 Her 16 40 35.1 +49 09 59 9.00 ( 0.02 ) V BY 018 DM

780763 V2581 Oph 16 41 29.1 +01 18 47 9.42 ( 0.04 ) V BY 018 DM

780764 V1083 Her 16 42 35.4 +06 09 43 13.2 14.0 B RRAB 192 125

780765 V1084 Her 16 43 45.7 +34 02 40 12.48 12.75 V NL 193 193

780766 V1085 Her 16 45 32.3 +33 49 48 9.45 ( 0.01 ) V BY 018 DM

780767 V1086 Her 16 48 39.3 +30 27 46 13.1 13. * DSCT 161 GSC

780768 V1087 Her 16 48 43.2 +06 07 49 12.7 14.5 B RRAB 192 125

780769 V878 Ara* 16 49 48.8 -47 07 46 8.00 8.22 V EW: 011 DM

780770 V1196 Sco* 16 51 20.4 -26 00 27 11.9 13.8 V SRA 130 GSC 040

780771 V1197 Sco 16 51 24.6 -28 21 54 12.4 <16.0 R M 006 USNO 040

780772 V2582 Oph 16 51 25.1 +08 18 51 12.9 15.6 B M 194 GSC

780773 V1198 Sco 16 53 59.3 -41 53 04 11.89 ( 0.05 ) V LPB: 195 GSC

780774 V1199 Sco 16 54 01.9 -41 53 24 13.99 ( 0.04 ) V DSCTC 195 USNO

780775 V1200 Sco 16 54 04.9 -41 56 46 15.71 ( 0.20 ) V GDOR: 195 USNO

780776 V2583 Oph 16 54 05.9 -27 16 47 12.3 <16.5 B M 196 196

780777 V1201 Sco 16 54 10.7 -41 47 47 10.60 ( 0.03 ) V LPB: 195 GSC

780778 V1202 Sco 16 54 12.9 -41 52 29 14.62 ( 0.04 ) V GDOR: 195 g2.2

780779 V1203 Sco 16 54 14.1 -41 53 58 14.69 ( 0.02 ) V DSCTC 195 USNO

780780 V1204 Sco 16 54 15.7 -41 49 32 10.17 ( 0.05 ) V BCEP: 195 GSC

780781 V1205 Sco 16 54 15.7 -41 51 40 13.45 ( 0.04 ) V DSCTC 195 GSC

780782 V1206 Sco 16 54 16.2 -41 50 26 10.74 ( 0.03 ) V LPB: 195 GSC

780783 V1207 Sco 16 54 20.6 -41 49 29 11.20 ( 0.04 ) V BCEP: 195 GSC

780784 V1208 Sco 16 54 21.3 -41 51 42 9.72 ( 0.15 ) V E 195 GSC

780785 V1209 Sco 16 54 29.3 -41 55 46 14.33 ( 0.02 ) V DSCTC 195 GSC

780786 V1210 Sco 16 54 29.8 -41 55 39 13.70 ( 0.01 ) V GDOR: 195 GSC

780787 V1211 Sco 16 54 30.0 -41 56 05 16.2 ( 0.25 ) V GDOR: 195 USNO

780788 V1212 Sco* 16 54 31.2 -41 55 29 10.3 ( 0.04 ) V DSCTC 189 DM

780789 V1213 Sco 16 54 33.4 -41 56 32 15.03 ( 0.10 ) V GDOR: 195 g2.2

780790 V1214 Sco 16 54 34.2 -41 54 49 15.12 ( 0.02 ) V GDOR: 195 g2.2

780791 V1215 Sco 16 54 35.6 -41 53 21 15.67 ( 0.02 ) V GDOR: 195 GSC

780792 V1216 Sco* 16 54 57.7 -43 56 27 10.09 10.52 V EA 011 DM

780793 V1217 Sco 16 56 09.9 -40 36 34 13.3 ( 0.09 ) B DSCTC: 197 197

780794 V1218 Sco 16 56 11.6 -40 35 29 10.4 ( 0.02 ) B BCEP: 197 197

780795 V1219 Sco 16 56 15.7 -40 40 44 14.1 ( 0.4 ) B EA: 197 197

780796 V1220 Sco 16 56 19.6 -40 34 41 14.2 ( 0.8 ) B EA 197 197

780797 V1221 Sco 16 56 28.6 -40 33 28 12.5 ( 0.10 ) B DSCT: 197 197 203

780798 V1222 Sco 16 56 29.9 -40 32 24 14.2 ( 0.12 ) B DSCT: 197 197

780799 V1088 Her* 16 56 31.1 +32 20 55 13.7 14.2 * EW 264 GSC 040

780800 V1223 Sco 16 56 43.3 -40 36 25 11.0 ( 0.22 ) B EA 197 197 040

780801 V1224 Sco 16 56 43.5 -40 32 56 16.1 ( 0.08 ) B RS: 203 197

780802 V1225 Sco* 16 56 47.4 -40 47 28 10.16 10.25 V EW: 197 197 040

780803 V2584 Oph 16 56 57.8 -30 01 09 10.7 (16. * M: 006 2MASS

780804 V1089 Her 16 57 42.2 +47 21 44 7.93 ( 0.03 ) V BY 018 DM

780805 V1090 Her 16 57 53.2 +47 22 00 7.76 ( 0.02 ) V BY 018 DM

780806 V2585 Oph 16 58 11.3 -23 31 08 9.8 12.6 * M 006 USNO 040

780807 V2586 Oph 16 59 28.1 -13 23 14 13.1 <14.9 V M 006 USNO 040

780808 V2587 Oph 16 59 42.0 -22 50 13 10.5 13.1 I M 006 USNO

780809 V2588 Oph 16 59 44.1 +07 38 34 11.4 13.0 V SRA 194 GSC 040

780810 V2589 Oph 16 59 45.1 -24 12 49 13.0 <14.9 * M: 006 2MASS
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780811 V2590 Oph 16 59 52.6 +04 59 01 13.0 <15.9 B M 194 107

780812 V2591 Oph 17 00 07.8 +06 41 23 13.6 15.2 B RRAB 192 125

780813 V2592 Oph 17 01 48.6 -23 01 16 13.8 <15.6 V M 006 USNO 040

780814 V2593 Oph 17 02 02.3 -28 38 26 10.9 13.7 * M: 006 USNO 040

780815 V2594 Oph 17 02 14.9 +08 00 20 13.2 14.4 B RRAB 194 198

780816 V1226 Sco 17 02 25.0 -36 49 35 10.59 10.78 V EA 011 DM

780817 V1227 Sco 17 02 28.9 -35 14 57 10.8 12.7 R M: 199 199

780818 V2595 Oph 17 02 56.6 -29 50 34 11.3 13.5 * SR 006 2MASS

780819 V2596 Oph 17 03 00.7 -24 45 16 11.2 13.8 * M: 006 USNO

780820 V2597 Oph* 17 03 31.0 +06 09 51 14.0 15.8 B RRAB 192 125

780821 MR Dra 17 04 25.6 +52 49 07 8.21 ( 0.01 ) V DSCTC 200 DM

780822 V2598 Oph 17 05 43.6 +06 25 42 14.1 14.5 B RRC 194 201

780823 V1091 Her* 17 07 24.5 +36 15 26 12.04 12.28 * EW 161 GSC

780824 V2599 Oph 17 09 36.2 -26 40 18 5.94 7.06 K M 202 2MASS

780825 V2600 Oph* 17 11 39.2 -23 28 00 11.5 12.8 V RV 040 GSC

780826 V2601 Oph 17 12 04.6 +08 54 28 13.2 15.3 B SRA 191 107

780827 V879 Ara 17 12 05.4 -66 36 00 12.2 <14.8 V M 130 204 040

780828 V1186 Sco 17 12 51.3 -30 56 38 9.6 <18. V N 205 206

780829 V2576 Oph 17 15 33.0 -29 09 40 9.2 <17. V N 324 326

780830 V1092 Her* 17 16 39.9 +29 34 05 11.93 ( 0.50 V ) * EW 161 GSC

780831 V1093 Her* 17 18 03.9 +42 34 13 13.97 ( 0.02 ) V * 116 009 183

780832 V2602 Oph 17 18 10.9 -24 30 05 13.4 <18.0 V M 332 128

780833 V2573 Oph 17 19 14.1 -27 22 35 10.5 <20. V NA 207 208 040

780834 V2603 Oph 17 19 29.4 -25 02 56 16.0 17.5 B RRAB 209 209

780835 V1228 Sco 17 19 59.0 -31 45 01 16.7 <18. J XN 210 210

780836 V1094 Her* 17 26 31.3 +35 01 15 12.56 13.15 * EW 264 GSC 211

780837 V1229 Sco* 17 26 43.3 -42 13 56 8.90 9.08 V EB 011 DM

780838 V1095 Her* 17 28 03.3 +43 41 24 11.90 12.44 * EW 264 GSC 211

780839 V2604 Oph* 17 28 19.9 -16 30 02 12.7 14.0 : V EA 225 GSC

780840 V1096 Her 17 28 45.0 +43 48 13 13.01 13.39 * EW 264 GSC 211

780841 V1187 Sco 17 29 18.8 -31 46 02 9.6 18. V NA 212 213

780842 V880 Ara 17 29 25.1 -51 10 23 11.2 14.7 V M 090 GSC

780843 V2605 Oph 17 29 51.5 +01 29 46 10.1 11.9 V SRA 090 GSC 130

780844 V2575 Oph 17 33 13.1 -24 21 07 11.07 <17. V N 117

780845 V1097 Her 17 33 28.0 +26 55 48 10.76 11.30 * EW 264 GSC 211

780846 V2574 Oph 17 38 45.5 -23 28 19 10.2 <20. V NA 215 216

780847 V1098 Her 17 39 37.2 +50 12 03 12.44 ( 0.38V ) * EW 161 GSC

780848 MS Dra 17 39 55.7 +65 00 06 8.39 ( 0.03 ) V BY 018 DM

780849 V1099 Her* 17 40 22.0 +48 53 58 13.2 ( 0.02 ) V * 116 009

780850 V881 Ara* 17 41 55.0 -45 34 16 10.14 10.63 V EA 011 014

780851 V2606 Oph 17 42 40.1 -27 44 53 16.3 <19.2 J XN: 217 145

780852 V2607 Oph 17 43 19.2 -03 30 21 13.5 14.7 V SRB 140 USNO 040

780853 V1100 Her 17 44 10.6 +40 16 51 10.92 ( 0.34 ) * EW 264 GSC 159

780854 V1188 Sco 17 44 21.6 -34 16 36 8.66 <17. V NA 139 327

780855 V1230 Sco* 17 45 34.6 -34 00 54 11.3 16.5 R M 218 2MASS 040

780856 V2608 Oph 17 46 43.6 -04 08 07 12.2 14.6 V SRA 103 2MASS

780857 V1231 Sco 17 48 02.7 -35 28 21 15.42 15.61 I EW 219 2MASS

780858 V378 Ser 17 49 24.6 -12 59 59 11.5 <18. * N 317

780859 V5118 Sgr 17 50 05.0 -29 57 41 16.00 16.07 I EA 220 220

780860 V5119 Sgr 17 50 40.9 -17 40 38 11.7 13.6 * SR: 006 USNO

780861 V1232 Sco 17 50 46.0 -30 03 40 14.57 14.63 I EA: 220 220

780862 V5120 Sgr 17 50 48.1 -30 00 39 16.07 16.14 I EA: 220 220

780863 V5121 Sgr 17 50 49.5 -30 01 06 14.67 14.71 I EA 118 220

780864 V1233 Sco 17 50 55.4 -30 14 51 13.89 14.02 I EA 220 220
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780865 V5122 Sgr 17 51 03.1 -29 55 50 15.35 15.42 I EA 220 220

780866 V1234 Sco 17 51 10.0 -30 16 46 15.66 15.71 I EA 220 220

780867 V5123 Sgr 17 51 14.4 -29 54 24 16.18 16.22 I EA 134 134

780868 V1235 Sco 17 51 14.6 -30 03 28 14.71 14.79 I EA 220 220

780869 V1236 Sco 17 51 17.1 -30 03 01 14.77 14.80 I EA 134 134

780870 V1237 Sco 17 51 24.3 -30 14 06 14.17 14.20 I EA 220 220

780871 V5124 Sgr 17 51 27.0 -29 52 22 14.51 14.54 I EA: 220 220

780872 V5125 Sgr 17 51 28.3 -29 52 35 14.92 14.96 I EP: 134 220

780873 V1238 Sco 17 51 49.0 -30 13 25 15.56 15.59 I EP 220 220

780874 V5126 Sgr 17 51 49.4 -30 01 44 14.88 14.93 I EA 220 220

780875 V5127 Sgr 17 51 50.9 -29 54 43 14.01 14.07 I EA 220 220

780876 V5128 Sgr 17 52 08.6 -29 56 13 14.79 14.84 I EA 220 220

780877 V1239 Sco 17 52 15.5 -30 13 54 15.60 15.63 I EA 134 134

780878 V5129 Sgr* 17 52 18.6 -29 56 25 15.64 15.71 I EA 118 220

780879 V5130 Sgr 17 52 36.0 -29 37 29 16.70 16.75 I EP: 134 134

780880 V5131 Sgr 17 52 44.8 -17 24 00 12.5 14.4 * SR: 006 2MASS 040

780881 V5132 Sgr 17 52 45.4 -29 35 12 15.27 15.31 I EA 220 220

780882 V5133 Sgr 17 52 46.4 -29 45 14 16.43 16.49 I EA 220 220

780883 V5134 Sgr 17 52 48.6 -30 00 30 14.92 14.96 I EA 220 220

780884 V5135 Sgr 17 52 54.0 -29 46 34 15.59 15.63 I EA 134 134

780885 V1240 Sco 17 52 57.5 -30 05 33 16.46 16.51 I EA 134 134

780886 V5136 Sgr 17 53 04.5 -29 38 30 14.83 14.90 I EA 220 220

780887 V1241 Sco 17 53 09.8 -30 06 30 15.99 16.04 I EP: 134 134

780888 V5137 Sgr 17 53 21.2 -29 35 39 14.78 14.85 I EA 220 220

780889 V5138 Sgr 17 53 22.7 -29 59 23 14.33 14.37 I EA 220 220

780890 V2609 Oph* 17 53 32.0 +05 25 26 14.6 15.5 B RRAB 221 002

780891 V2610 Oph 17 53 32.3 -03 54 55 9.20 9.45 V EW 094 DM

780892 V5139 Sgr 17 53 36.8 -29 34 30 15.71 15.75 I EA 220 220

780893 V5140 Sgr 17 53 48.1 -29 56 01 15.92 15.97 I EA 134 134

780894 V5141 Sgr 17 53 51.2 -17 46 14 13.0 14.5 * SR: 006 2MASS

780895 V5142 Sgr 17 53 51.7 -29 41 54 15.39 15.46 I EA 220 220

780896 V5143 Sgr 17 54 09.0 -29 47 39 13.49 13.55 I EA 220 220

780897 V5144 Sgr 17 54 16.5 -29 43 12 16.01 16.06 I EA 220 220

780898 V5145 Sgr 17 54 23.5 -29 45 58 16.21 16.27 I EA 118 220

780899 V1242 Sco 17 54 24.5 -31 05 35 14.5 16.1 * SR: 006 2MASS

780900 V5146 Sgr 17 54 33.4 -29 44 38 16.35 16.42 I EA 220 220

780901 V5147 Sgr 17 54 33.9 -30 01 32 13.06 13.10 I EA 220 220

780902 V5148 Sgr 17 54 35.0 -29 38 51 16.39 16.46 I EA 220 220

780903 V1243 Sco 17 54 37.7 -30 53 28 13.6 16.9 * M: 006 2MASS

780904 V5149 Sgr 17 54 38.6 -29 38 32 14.55 14.63 I EA 220 220

780905 V1244 Sco 17 54 44.7 -31 05 40 12.7 <16.5 * M 006 2MASS

780906 V1245 Sco 17 54 44.7 -30 53 40 13.0 <15.9 * M: 006 2MASS

780907 V5150 Sgr 17 54 47.0 -29 41 17 15.58 15.63 I EA 220 220

780908 V1246 Sco 17 54 48.3 -31 02 20 11.8 14.7 * M: 006 2MASS 040

780909 V5151 Sgr 17 54 52.3 -29 58 20 13.22 13.25 I EA 220 220

780910 V1247 Sco 17 54 52.6 -31 02 49 13.2 15.6 * SR: 006 2MASS 040

780911 V1248 Sco 17 54 56.8 -31 02 26 13.9 <16.5 * M: 006 2MASS

780912 V5152 Sgr 17 55 03.3 -29 48 48 15.19 15.22 I EA 118 134

780913 V1249 Sco 17 55 13.2 -31 14 52 13.0 15.8 * M: 006 2MASS

780914 V5153 Sgr 17 55 16.4 -29 31 32 13.48 13.51 I EA 220 220

780915 V1250 Sco 17 55 18.0 -31 00 33 13.9 <16.0 * SR: 006 2MASS

780916 V1251 Sco 17 55 28.0 -31 04 25 12.9 17.0 * M: 006 2MASS

780917 V5154 Sgr 17 55 29.8 -29 33 31 15.39 15.44 I EA 220 220

780918 V1252 Sco 17 55 31.5 -31 05 23 11.9 15.0 * M: 006 2MASS
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780919 V1253 Sco 17 55 52.2 -30 48 39 15.5 <17.5 * SR: 006 2MASS

780920 V1254 Sco 17 55 53.0 -31 02 24 15.0 16.4 * SR: 006 2MASS

780921 V5155 Sgr 17 55 53.2 -29 22 29 15.68 15.73 I EA 134 134

780922 V1255 Sco 17 55 53.9 -31 14 46 14.1 15.9 * SR: 006 2MASS

780923 V1256 Sco 17 55 54.0 -31 11 20 14.2 <16.1 * SR: 006 2MASS

780924 V1257 Sco 17 55 58.1 -30 47 10 13.1 16.2 * M: 006 2MASS

780925 V1258 Sco 17 56 05.1 -31 15 20 11.7 13.2 * SR: 006 2MASS

780926 V5156 Sgr 17 56 21.2 -29 24 00 14.67 14.73 I EA 220 220

780927 V1259 Sco 17 56 24.0 -31 10 48 12.2 15.9 I M 006 2MASS

780928 V1260 Sco 17 56 33.5 -30 46 28 13.1 14.8 * SR: 006 2MASS

780929 V5157 Sgr* 17 56 35.5 -29 32 21 15.30 15.32 I EP 134 134

780930 V1261 Sco 17 56 37.1 -30 51 05 11.5 12.2 I SR 006 2MASS

780931 V1262 Sco 17 56 37.9 -31 00 46 11.7 15.7 I M 006 2MASS

780932 V1263 Sco 17 56 38.8 -30 53 18 12.1 14.0 I SRA 006 2MASS

780933 V1264 Sco 17 56 39.7 -30 59 28 13.4 16.3 * M: 006 2MASS

780934 V5158 Sgr 17 56 41.2 -29 40 05 13.70 13.74 I EA 220 220

780935 V1265 Sco 17 56 44.2 -31 04 01 11.6 13.2 I M: 006 2MASS

780936 V1266 Sco 17 56 44.3 -30 49 41 14.3 17.0 * M: 006 2MASS

780937 V5159 Sgr 17 56 44.9 -29 40 35 15.99 16.05 I EA 220 220

780938 V5160 Sgr 17 56 47.5 -29 42 42 14.85 14.89 I EA 220 220

780939 V1267 Sco 17 56 48.8 -31 01 49 12.7 <15.6 * M: 006 2MASS

780940 V1268 Sco 17 56 56.2 -30 45 13 11.7 17.0 I M 006 2MASS

780941 V1269 Sco 17 56 58.3 -30 52 30 11.2 14.8 I M 006 2MASS

780942 V5161 Sgr 17 56 58.6 -24 06 11 10.7 13.2 I M 006 2MASS 040

780943 V1270 Sco* 17 57 02.5 -40 07 16 9.17 9.72 V EA 011 DM

780944 V5162 Sgr 17 57 05.7 -29 22 49 14.68 14.72 I EA 220 220

780945 V1271 Sco 17 57 08.2 -30 04 29 13.0 <14.4 * SR: 006 2MASS

780946 V1272 Sco 17 57 09.0 -30 58 23 11.5 14.2 I M 006 2MASS

780947 V5163 Sgr 17 57 10.3 -29 15 38 14.94 14.97 I EA 134 220

780948 V1273 Sco 17 57 13.6 -30 06 17 12.7 <14.4 * SR 006 2MASS

780949 V5164 Sgr* 17 57 16.0 -29 35 31 13.26 13.31 I EA 118 220

780950 V1274 Sco 17 57 22.2 -30 54 58 11.1 14.2 * M: 006 2MASS

780951 V1275 Sco 17 57 25.4 -30 49 09 11.8 13.9 I M 006 2MASS

780952 V5165 Sgr 17 57 28.5 -29 43 50 15.79 15.82 I EA 134 134

780953 V5166 Sgr 17 57 30.1 -29 28 44 15.17 15.22 I EA 220 220

780954 V1276 Sco 17 57 35.4 -31 05 18 10.7 13.2 I M 006 2MASS

780955 V1277 Sco 17 57 36.2 -30 59 52 11.3 13.9 * M: 006 2MASS

780956 V5167 Sgr 17 57 38.0 -29 35 17 15.76 15.84 I EA 220 220

780957 V1278 Sco 17 57 46.5 -31 20 06 11.3 13.7 I M 006 2MASS

780958 V5168 Sgr 17 57 52.4 -22 41 34 10.5 12.9 I M 006 2MASS

780959 V5169 Sgr 17 58 02.4 -29 44 40 13.7 <15.4 * SR: 006 2MASS

780960 V5170 Sgr 17 58 11.2 -19 56 41 13.3 <16.2 * M: 006 2MASS

780961 V5171 Sgr 17 58 19.1 -23 36 29 8.8 10.7 I M: 006 2MASS

780962 V5172 Sgr 17 58 25.4 -27 05 55 10.3 13.7 * M: 006 2MASS

780963 V5173 Sgr 17 58 40.3 -29 03 49 13.47 ( 0.2 ) Rc SR 223 2MASS

780964 V5174 Sgr 17 58 40.8 -29 08 29 15.16 ( 0.2 ) Rc SR 223 2MASS

780965 V5175 Sgr 17 58 41.1 -31 15 17 13.2 16.6 * M: 006 2MASS

780966 V5176 Sgr 17 58 41.6 -29 03 54 14.8 15.8 Rc SRB 223 2MASS

780967 V5177 Sgr 17 58 41.9 -29 06 51 13.92 ( 0.25 ) Rc SR 223 2MASS

780968 V5178 Sgr 17 58 42.4 -29 05 16 16.65 ( 0.4 ) Rc SR 223 2MASS

780969 V5179 Sgr 17 58 42.4 -29 10 29 16.10 ( 0.3 ) Rc SR 223 2MASS

780970 V5180 Sgr 17 58 42.5 -29 02 41 14.01 ( 0.15 ) Rc SR 223 2MASS

780971 V5181 Sgr 17 58 42.6 -29 03 40 16.31 ( 0.25 ) Rc SR 223 2MASS

780972 V5182 Sgr 17 58 42.8 -29 08 47 14.8 15.4 Rc SR 223 2MASS
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780973 V5183 Sgr 17 58 43.3 -29 10 14 15.21 ( 0.1 ) Rc SRS 223 2MASS

780974 V5184 Sgr 17 58 43.7 -29 03 26 13.41 ( 0.2 ) Rc SR 223 2MASS

780975 V5185 Sgr 17 58 44.5 -29 02 36 14.05 ( 0.12 ) Rc SRS 223 2MASS

780976 V5186 Sgr 17 58 45.5 -29 03 58 15.75 ( 0.15 ) Rc SR 223 2MASS

780977 V5187 Sgr 17 58 45.8 -29 10 35 15.43 ( 0.1 ) Rc SR 223 2MASS

780978 V5188 Sgr 17 58 45.8 -29 03 28 14.43 ( 0.12 ) Rc SR 223 2MASS

780979 V5189 Sgr 17 58 45.9 -29 07 49 15.65 ( 0.15 ) Rc SRS 223 2MASS

780980 V5190 Sgr 17 58 46.0 -29 03 11 15.08 ( 0.35 ) Rc SR 223 2MASS

780981 V5191 Sgr 17 58 46.8 -29 07 20 16.87 ( 0.1 ) Rc SR 223 2MASS

780982 V5192 Sgr 17 58 46.9 -29 03 34 15.10 ( 0.15 ) Rc SR 223 2MASS

780983 V5193 Sgr 17 58 47.1 -29 07 10 16.02 ( 0.1 ) Rc SR 223 2MASS

780984 V5194 Sgr 17 58 47.3 -29 01 58 14.66 ( 0.15 ) Rc SR 223 2MASS

780985 V5195 Sgr 17 58 47.7 -29 09 44 14.24 ( 0.1 ) Rc SR 223 2MASS

780986 V5196 Sgr 17 58 47.8 -29 10 05 13.65 14.35 Rc SRB 223 2MASS

780987 V5197 Sgr 17 58 48.1 -29 01 27 16.10 16.75 Rc SRB 223 2MASS

780988 V5198 Sgr 17 58 48.6 -29 07 45 15.20 15.90 Rc SRB 223 2MASS

780989 V5199 Sgr 17 58 49.0 -29 11 23 14.10 15.10 Rc SRB 223 2MASS

780990 V5200 Sgr 17 58 49.1 -29 05 29 15.14 ( 0.1 ) Rc SRS 223 2MASS

780991 V5201 Sgr 17 58 49.3 -29 10 14 15.75 17.40 Rc SRA 223 2MASS

780992 V5202 Sgr 17 58 50.0 -29 06 33 13.61 ( 0.1 ) Rc SR 223 2MASS

780993 V5203 Sgr 17 58 50.2 -29 04 56 15.15 ( 0.5 ) Rc SR 223 2MASS

780994 V5204 Sgr 17 58 50.4 -29 03 15 14.73 ( 0.15 ) Rc SR 223 2MASS

780995 V5205 Sgr 17 58 50.5 -29 10 17 16.01 ( 0.5 ) Rc SR 223 2MASS

780996 V5206 Sgr 17 58 50.8 -29 01 07 16.70 ( 0.35 ) Rc SR 223 2MASS

780997 V5207 Sgr 17 58 51.1 -29 07 22 13.40 ( 0.4 ) Rc SR 223 2MASS

780998 V5208 Sgr 17 58 51.3 -29 02 06 16.24 ( 0.1 ) Rc SR 223 2MASS

780999 V5209 Sgr 17 58 51.6 -29 03 14 14.15 ( 0.08 ) Rc SRS 223 2MASS

781000 V5210 Sgr 17 58 51.9 -29 05 26 16.14 ( 0.1 ) Rc SR 223 2MASS

781001 V5117 Sgr 17 58 52.6 -36 47 35 9.2 <17. V NA 084 328

781002 V5211 Sgr 17 58 53.0 -29 08 33 14.16 14.44 Rc SR 223 2MASS

781003 V5212 Sgr 17 58 53.1 -29 04 23 15.74 ( 0.3 ) Rc SR 223 2MASS

781004 V5213 Sgr 17 58 53.4 -28 59 40 14.59 ( 0.15 ) Rc SRS 223 2MASS

781005 V5214 Sgr 17 58 54.0 -29 03 51 14.13 ( 0.1 ) Rc SRS 223 2MASS

781006 V5215 Sgr 17 58 54.1 -29 05 24 15.90 ( 0.6 ) Rc SR 223 2MASS

781007 V5216 Sgr 17 58 54.3 -29 03 25 15.49 ( 0.2 ) Rc SRS 223 2MASS

781008 V5217 Sgr 17 58 54.5 -29 10 33 15.62 ( 0.4 ) Rc SR 223 2MASS

781009 V5218 Sgr 17 58 54.6 -28 58 33 12.74 ( 0.25 ) Rc SRS 223 2MASS

781010 V5219 Sgr 17 58 55.0 -29 06 28 16.21 ( 0.15 ) Rc SR 223 2MASS

781011 V5220 Sgr 17 58 55.2 -28 58 10 13.13 ( 0.1 ) Rc SRS 223 2MASS

781012 V5221 Sgr 17 58 55.4 -29 07 07 15.11 ( 0.2 ) Rc SR 223 2MASS

781013 V5222 Sgr 17 58 55.5 -29 12 08 15.37 ( 0.25 ) Rc SR 223 2MASS

781014 V5223 Sgr 17 58 56.2 -29 00 51 16.46 ( 0.3 ) Rc SR 223 2MASS

781015 V5224 Sgr 17 58 56.6 -29 06 01 15.07 ( 0.15 ) Rc SRS 223 2MASS

781016 V5225 Sgr 17 58 56.7 -29 03 40 15.40 ( 0.2 ) Rc SR 223 2MASS

781017 V5226 Sgr 17 58 56.8 -29 08 04 15.23 ( 0.1 ) Rc SRS 223 2MASS

781018 V5227 Sgr 17 58 56.9 -29 04 47 15.17 ( 0.3 ) Rc SR 223 2MASS

781019 V5228 Sgr 17 58 57.2 -29 12 18 15.88 ( 0.12 ) Rc SR 223 2MASS

781020 V5229 Sgr 17 58 57.4 -29 05 39 13.43 ( 0.1 ) Rc SR 223 2MASS

781021 V5230 Sgr 17 58 57.5 -29 06 33 13.00 13.80 Rc SRA 223 2MASS

781022 V5231 Sgr 17 58 57.7 -29 01 16 15.35 15.95 Rc SRA 223 2MASS

781023 V5232 Sgr 17 58 57.8 -29 03 50 16.17 ( 0.6 ) Rc SR 223 2MASS

781024 V5233 Sgr 17 58 58.3 -29 11 37 13.61 ( 0.1 ) Rc SRS 223 2MASS

781025 V5234 Sgr 17 58 58.4 -29 08 46 15.71 ( 0.25 ) Rc SR 223 2MASS

781026 V5235 Sgr 17 58 58.5 -29 07 23 13.95 14.50 Rc SRB 223 2MASS
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781027 V5236 Sgr 17 58 59.9 -28 58 12 13.74 ( 0.1 ) Rc SRS 223 2MASS

781028 V5237 Sgr 17 59 00.1 -29 11 12 14.50 ( 1.0 ) Rc SR 223 2MASS

781029 V5238 Sgr 17 59 00.1 -29 05 58 15.12 ( 0.1 ) Rc SRS 223 2MASS

781030 V5239 Sgr 17 59 00.6 -29 03 07 14.95 ( 0.15 ) Rc SRS 223 2MASS

781031 V5240 Sgr 17 59 00.8 -29 09 54 16.67 ( 0.4 ) Rc SR 223 2MASS

781032 V5241 Sgr 17 59 00.8 -29 12 40 15.40 ( 0.2 ) Rc SR 223 2MASS

781033 V5242 Sgr 17 59 01.1 -29 09 12 15.61 ( 0.2 ) Rc SRS 223 2MASS

781034 V5243 Sgr 17 59 01.1 -29 05 19 15.83 ( 0.15 ) Rc SR 223 2MASS

781035 V5244 Sgr 17 59 01.3 -29 08 03 16.21 ( 0.3 ) Rc SR 223 2MASS

781036 V5245 Sgr 17 59 01.8 -29 05 32 15.22 ( 0.2 ) Rc SR 223 2MASS

781037 V5246 Sgr 17 59 02.1 -29 06 25 15.36 ( 0.3 ) Rc SR 223 2MASS

781038 V5247 Sgr 17 59 02.7 -29 08 43 16.15 ( 0.2 ) Rc SRS 223 2MASS

781039 V5248 Sgr 17 59 02.9 -29 01 39 15.07 ( 0.25 ) Rc SR 223 2MASS

781040 V5249 Sgr 17 59 03.0 -29 12 06 13.94 ( 0.15 ) Rc SR 223 2MASS

781041 V5250 Sgr 17 59 03.3 -29 06 03 15.30 ( 0.08 ) Rc SR 223 2MASS

781042 V5251 Sgr 17 59 03.5 -28 59 20 15.07 ( 0.15 ) Rc SRS 223 2MASS

781043 V5252 Sgr 17 59 04.1 -29 11 04 14.90 15.80 Rc SRB 223 2MASS

781044 V5253 Sgr 17 59 04.5 -29 07 46 15.43 ( 0.3 ) Rc SR 223 2MASS

781045 V5254 Sgr 17 59 05.1 -29 07 09 13.53 ( 0.1 ) Rc SRS 223 2MASS

781046 V5255 Sgr 17 59 05.4 -28 58 36 16.36 ( 0.3 ) Rc SR 223 2MASS

781047 V5256 Sgr 17 59 05.5 -29 05 46 13.37 ( 0.1 ) Rc SRS 223 2MASS

781048 V5257 Sgr 17 59 05.6 -29 02 35 16.15 ( 0.3 ) Rc SR 223 2MASS

781049 V5258 Sgr 17 59 05.6 -29 11 07 14.03 ( 0.1 ) Rc SR 223 2MASS

781050 V5259 Sgr 17 59 05.7 -29 11 30 16.38 ( 0.5 ) Rc SRS 223 2MASS

781051 V5260 Sgr 17 59 05.9 -29 07 34 13.70 ( 0.06 ) Rc SRS 223 2MASS

781052 V5261 Sgr 17 59 05.9 -29 06 21 13.71 ( 0.3 ) Rc SR 223 2MASS

781053 V5262 Sgr 17 59 06.5 -29 05 29 14.87 ( 0.15 ) Rc SRS 223 2MASS

781054 V5263 Sgr 17 59 07.2 -29 12 43 15.12 ( 0.15 ) Rc SR 223 2MASS

781055 V5264 Sgr 17 59 07.2 -29 10 26 14.02 ( 0.6 ) Rc SR 223 2MASS

781056 V5265 Sgr 17 59 07.5 -29 30 29 10.7 <13.0 * M 006 2MASS

781057 V5266 Sgr 17 59 07.9 -28 58 28 15.07 ( 0.25 ) Rc SR 223 2MASS

781058 V5267 Sgr 17 59 08.2 -29 07 30 13.42 ( 0.2 ) Rc SR 223 2MASS

781059 V5268 Sgr 17 59 08.2 -29 08 57 15.01 ( 0.6 ) Rc SR 223 2MASS

781060 V5269 Sgr 17 59 08.4 -29 12 51 14.08 ( 0.1 ) Rc SRS 223 2MASS

781061 V5270 Sgr 17 59 08.7 -29 13 45 18.12 ( 0.35 ) Rc SR 223

781062 V5271 Sgr 17 59 09.2 -29 04 26 15.05 ( 0.15 ) Rc SRS 223 2MASS

781063 V5272 Sgr 17 59 09.3 -28 58 00 14.36 ( 0.1 ) Rc SRS 223 2MASS

781064 V5273 Sgr 17 59 09.3 -26 38 00 12.9 <18. V M 006 2MASS 332

781065 V5274 Sgr 17 59 09.4 -29 08 26 14.23 ( 0.2 ) Rc SR 223 2MASS

781066 V5275 Sgr 17 59 10.0 -29 13 59 14.49 ( 0.35 ) Rc SR 223 2MASS

781067 V5276 Sgr 17 59 10.5 -29 04 58 15.25 ( 0.4 ) Rc SR 223 2MASS

781068 V5277 Sgr 17 59 10.6 -29 00 36 14.24 ( 0.2 ) Rc SR 223 2MASS

781069 V5278 Sgr 17 59 10.7 -29 07 09 13.87 ( 0.25 ) Rc SR 223 2MASS

781070 V5279 Sgr 17 59 10.8 -28 57 48 14.00 ( 0.2 ) Rc LB: 223 2MASS

781071 V5280 Sgr 17 59 10.9 -29 03 16 16.50 ( 0.5 ) Rc SR 223 2MASS

781072 V5281 Sgr 17 59 11.1 -29 14 03 16.25 ( 0.35 ) Rc SR 223 2MASS

781073 V5282 Sgr 17 59 12.3 -29 13 59 14.27 ( 0.1 ) Rc SRS 223 2MASS

781074 V5283 Sgr 17 59 12.6 -29 06 10 15.02 ( 0.25 ) Rc SR 223 2MASS

781075 V5284 Sgr 17 59 13.1 -29 09 02 15.62 ( 0.25 ) Rc SR 223 2MASS

781076 V5285 Sgr 17 59 13.3 -29 14 10 15.00 ( 0.15 ) Rc SRS 223 2MASS

781077 V5286 Sgr 17 59 13.5 -28 58 12 12.62 ( 0.4 ) Rc SR 223 2MASS

781078 V5287 Sgr 17 59 13.8 -29 07 04 14.98 ( 0.15 ) Rc SR 223 2MASS

781079 V5288 Sgr 17 59 13.8 -29 09 53 16.28 ( 0.3 ) Rc SR 223 2MASS

781080 V5289 Sgr 17 59 13.9 -29 08 16 15.12 ( 0.15 ) Rc SRS 223 2MASS
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781081 V5290 Sgr 17 59 14.0 -29 02 42 15.98 ( 0.35 ) Rc SR 223 2MASS

781082 V5291 Sgr 17 59 14.5 -29 08 53 13.54 ( 0.1 ) Rc SRS 223 2MASS

781083 V5292 Sgr 17 59 14.8 -29 11 31 15.86 ( 0.4 ) Rc SR 223 2MASS

781084 V5293 Sgr 17 59 14.8 -29 53 53 11.9 <15.8 * M: 006 2MASS

781085 V5294 Sgr 17 59 15.3 -29 05 34 14.86 ( 0.5 ) Rc SR 223 2MASS

781086 V5295 Sgr 17 59 15.8 -29 08 25 15.33 ( 0.2 ) Rc SR 223 2MASS

781087 V5296 Sgr 17 59 15.9 -29 08 40 14.25 ( 0.25 ) Rc SR 223 2MASS

781088 V5297 Sgr 17 59 15.9 -29 04 10 14.56 ( 0.15 ) Rc SR 223 2MASS

781089 V5298 Sgr 17 59 16.3 -29 08 06 15.31 ( 0.25 ) Rc SR 223 2MASS

781090 V728 CrA 17 59 16.5 -42 35 07 14.2 18. p UGSU 224 USNO

781091 V5299 Sgr 17 59 17.0 -29 05 02 13.27 ( 0.2 ) Rc SR 223 2MASS

781092 V5300 Sgr 17 59 17.3 -29 10 50 14.43 ( 0.7 ) Rc SR 223 2MASS

781093 V5301 Sgr 17 59 17.8 -29 08 08 15.92 ( 0.3 ) Rc SR 223 2MASS

781094 V5302 Sgr 17 59 18.1 -29 01 24 12.64 ( 0.45 ) Rc SR 223 2MASS

781095 V5303 Sgr 17 59 18.3 -29 05 06 14.58 ( 0.8 ) Rc SR 223 2MASS

781096 V5304 Sgr 17 59 18.4 -29 06 08 16.34 ( 0.4 ) Rc SR 223 2MASS

781097 V5305 Sgr 17 59 18.5 -29 00 47 13.44 ( 0.15 ) Rc SRS 223 2MASS

781098 V5306 Sgr 17 59 18.5 -29 13 04 13.70 ( 0.1 ) Rc SR 223 2MASS

781099 V5307 Sgr 17 59 18.8 -29 05 47 14.30 ( 0.08 ) Rc SRS 223 2MASS

781100 V5308 Sgr 17 59 19.5 -29 04 52 12.95 ( 0.15 ) Rc SR 223 2MASS

781101 V5309 Sgr 17 59 19.7 -29 12 48 14.15 ( 0.15 ) Rc SRS 223 2MASS

781102 V5310 Sgr 17 59 20.0 -29 14 17 17.37 ( 1.0 ) Rc SR 223 2MASS

781103 V5311 Sgr 17 59 20.4 -29 09 52 17.78 ( 0.9 ) Rc SR 223 2MASS

781104 V5312 Sgr 17 59 20.6 -29 15 08 15.34 ( 0.25 ) Rc SR 223 2MASS

781105 V5313 Sgr 17 59 21.0 -31 09 20 13.9 <15.7 * SR: 006 2MASS

781106 V5314 Sgr 17 59 21.7 -29 08 42 14.84 ( 0.35 ) Rc SR 223 2MASS

781107 V5315 Sgr 17 59 21.8 -29 11 00 14.86 ( 0.25 ) Rc SR 223 2MASS

781108 V5316 Sgr 17 59 21.8 -29 05 48 14.69 ( 0.35 ) Rc SR 223 2MASS

781109 V5317 Sgr 17 59 21.9 -29 12 31 12.84 ( 0.35 ) Rc SR 223 2MASS

781110 V5318 Sgr 17 59 21.9 -24 59 35 12.4 <16.0 * M: 006 USNO

781111 V5319 Sgr 17 59 21.9 -29 11 58 17.49 ( 0.4 ) Rc SR 223 2MASS

781112 V5320 Sgr 17 59 22.4 -29 11 35 14.76 ( 0.25 ) Rc SR 223 2MASS

781113 V5321 Sgr 17 59 23.1 -29 08 22 13.34 ( 0.3 ) Rc SR 223 2MASS

781114 V5322 Sgr 17 59 23.3 -29 14 53 16.08 ( 1.0 ) Rc SR 223 2MASS

781115 V5323 Sgr 17 59 23.8 -29 09 54 14.94 ( 0.2 ) Rc SR 223 2MASS

781116 V5324 Sgr 17 59 24.3 -29 14 00 13.20 14.10 Rc SRB 223 2MASS

781117 V5325 Sgr* 17 59 24.4 -29 12 38 15.88 ( 0.5 ) Rc SR 223 2MASS

781118 V5326 Sgr 17 59 25.2 -29 03 38 16.43 ( 0.25 ) Rc SR 223 2MASS

781119 V5327 Sgr 17 59 25.5 -29 00 38 13.78 ( 0.15 ) Rc SR 223 2MASS

781120 V5328 Sgr 17 59 26.0 -29 06 13 17.06 ( 0.25 ) Rc SR 223 2MASS

781121 V5329 Sgr 17 59 26.3 -29 07 07 13.34 ( 0.35 ) Rc SR 223 2MASS

781122 V5330 Sgr 17 59 26.3 -29 02 18 15.46 ( 0.2 ) Rc SR 223 2MASS

781123 V5331 Sgr 17 59 26.8 -29 03 48 15.63 ( 0.06 ) Rc SRS 223 2MASS

781124 V5332 Sgr 17 59 27.5 -29 13 35 14.41 ( 0.1 ) Rc SRS 223 2MASS

781125 V5333 Sgr 17 59 27.8 -29 05 31 15.71 ( 0.3 ) Rc SR 223 2MASS

781126 V5334 Sgr 17 59 27.8 -29 10 40 14.85 ( 0.3 ) Rc SR 223 2MASS

781127 V5335 Sgr 17 59 27.9 -29 01 19 13.18 ( 0.1 ) Rc SR 223 2MASS

781128 V5336 Sgr 17 59 29.5 -29 09 27 12.64 ( 0.2 ) Rc SR 223 2MASS

781129 V5337 Sgr 17 59 31.0 -29 08 59 16.13 ( 0.3 ) Rc SR 223 2MASS

781130 V5338 Sgr 17 59 32.1 -29 08 59 13.90 ( 0.3 ) Rc SR 223 2MASS

781131 V5339 Sgr 17 59 32.4 -29 08 02 16.07 ( 0.1 ) Rc SRS 223 2MASS

781132 V5340 Sgr 17 59 33.9 -29 07 29 16.53 ( 0.06 ) Rc SRS 223 2MASS

781133 V5341 Sgr 17 59 34.9 -29 11 13 15.64 ( 0.08 ) Rc SRS 223 2MASS

781134 V5342 Sgr 17 59 35.3 -29 05 07 14.34 ( 0.05 ) Rc SR 223 2MASS
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781135 V5343 Sgr 17 59 36.0 -29 09 17 13.61 ( 0.4 ) Rc SR 223 2MASS

781136 V5344 Sgr 17 59 36.2 -29 05 17 16.38 ( 0.1 ) Rc SRS 223 2MASS

781137 V5345 Sgr 17 59 36.9 -29 08 36 15.48 ( 0.6 ) Rc SR 223 2MASS

781138 V5346 Sgr 17 59 37.0 -31 24 47 13.2 <15.4 * M: 006 2MASS

781139 V5347 Sgr 17 59 37.0 -29 02 53 16.04 ( 0.05 ) Rc SR 223 2MASS

781140 V5348 Sgr 17 59 37.6 -29 09 28 14.18 ( 0.25 ) Rc SRS 223 2MASS

781141 V5349 Sgr 17 59 38.2 -29 01 29 15.66 ( 0.06 ) Rc SR 223 2MASS

781142 V5350 Sgr 17 59 39.2 -29 09 16 14.69 ( 0.2 ) Rc SR 223 2MASS

781143 V5351 Sgr 17 59 40.8 -29 07 38 16.10 ( 0.06 ) Rc SR 223 2MASS

781144 V5352 Sgr 17 59 41.2 -21 05 24 13.3 <14.8 V M: 006 2MASS 040

781145 V5353 Sgr 17 59 43.3 -29 07 36 15.34 ( 0.05 ) Rc SRS 223 2MASS

781146 V5354 Sgr 17 59 46.8 -29 03 58 16.31 ( 0.25 ) Rc SRS 223 2MASS

781147 V5355 Sgr 17 59 50.4 -29 35 42 12.4 13.4 V SR 006 2MASS

781148 V5356 Sgr 18 00 15.6 -21 50 49 12.6 14.6 * SR: 006 2MASS

781149 V5357 Sgr 18 00 32.8 -24 16 19 7.7 10.8 I M 006 2MASS

781150 V5358 Sgr 18 00 39.6 -28 31 45 12.4 <15.5 * M: 006 2MASS

781151 V387 Ser 18 00 40.4 -13 53 17 13.3 16.1 * M: 006 2MASS

781152 V5359 Sgr 18 00 42.2 -29 44 37 12.7 <15.0 * M: 006 2MASS

781153 V5360 Sgr 18 01 10.5 -29 30 38 12.3 <14.4 * SR: 006 2MASS

781154 V5361 Sgr 18 01 13.9 -30 20 37 11.7 13.1 I RVA 006 2MASS

781155 V388 Ser 18 01 14.9 -15 23 38 13.2 16.3 * M: 006 2MASS

781156 V5362 Sgr 18 01 31.6 -29 43 52 11.2 17.4 I M 006 2MASS

781157 V5363 Sgr 18 01 35.9 -30 15 59 11.0 12.9 I SR 006 2MASS

781158 V5364 Sgr 18 01 49.5 -30 15 45 12.5 13.8 V SRA 006 2MASS 040

781159 V5365 Sgr 18 02 10.9 -28 47 50 11.5 15.6 I M 006 2MASS

781160 V5366 Sgr 18 02 14.6 -28 15 37 11.1 13.3 I M 006 2MASS

781161 V5367 Sgr 18 02 22.8 -28 22 24 10.6 12.2 I SR 006 2MASS

781162 V5368 Sgr 18 02 29.7 -28 14 10 11.6 <14.4 * M: 006 2MASS

781163 V5369 Sgr 18 02 32.2 -30 02 01 13.71 ( 0.06 ) Rc SRS 223 2MASS

781164 V5370 Sgr 18 02 36.1 -30 02 18 15.62 ( 0.2 ) Rc SRS 223 2MASS

781165 V5371 Sgr 18 02 36.7 -29 57 53 15.03 ( 0.2 ) Rc LB: 223 2MASS

781166 V5372 Sgr 18 02 37.9 -29 59 34 14.78 ( 0.15 ) Rc SRS 223 2MASS

781167 V5373 Sgr 18 02 38.7 -29 59 55 16.59 ( 0.35 ) Rc SR 223 2MASS

781168 V5374 Sgr 18 02 39.3 -29 59 20 13.80 ( 0.1 ) Rc SRS 223 2MASS

781169 V5375 Sgr 18 02 40.0 -29 58 22 13.87 ( 0.15 ) Rc SR 223 2MASS

781170 V5376 Sgr 18 02 40.6 -30 00 55 14.67 ( 0.15 ) Rc SRS 223 2MASS

781171 V5377 Sgr 18 02 40.9 -29 59 03 15.80 ( 0.2 ) Rc SR 223 2MASS

781172 V5378 Sgr 18 02 41.7 -29 57 54 13.83 ( 0.2 ) Rc SR 223 2MASS

781173 V5379 Sgr 18 02 41.8 -29 59 58 15.52 ( 0.3 ) Rc SR 223 2MASS

781174 V5380 Sgr 18 02 42.9 -30 03 36 16.88 ( 0.5 ) Rc SR 223 2MASS

781175 V5381 Sgr 18 02 43.3 -29 56 15 15.02 ( 0.25 ) Rc SR 223 2MASS

781176 V5382 Sgr 18 02 43.6 -29 42 15 10.7 11.9 I SRA 006 2MASS

781177 V5383 Sgr 18 02 45.0 -29 58 13 14.52 ( 0.1 ) Rc SRS 223 2MASS

781178 V5384 Sgr 18 02 45.3 -29 55 38 13.51 ( 0.5 ) Rc SRS 223 2MASS

781179 V5385 Sgr 18 02 45.5 -30 03 29 14.14 ( 0.06 ) Rc SR 223 2MASS

781180 V5386 Sgr 18 02 45.7 -30 01 12 16.22 ( 0.35 ) Rc SR 223 226

781181 V5387 Sgr 18 02 48.4 -30 03 11 15.40 ( 0.3 ) Rc SR 223 2MASS

781182 V5388 Sgr 18 02 48.9 -29 54 31 15.65 ( 0.4 ) Rc SR 223 2MASS

781183 V5389 Sgr 18 02 49.4 -29 58 53 14.63 ( 0.3 ) Rc SR 223 226

781184 V5390 Sgr 18 02 51.2 -30 00 14 15.14 ( 0.7 ) Rc SR 223 226

781185 V5391 Sgr 18 02 51.8 -30 02 46 15.32 ( 0.25 ) Rc SR 223 2MASS

781186 V5392 Sgr 18 02 52.3 -30 00 24 15.70 ( 0.3 ) Rc SR 223 226

781187 V5393 Sgr 18 02 52.6 -29 54 58 15.76 ( 0.2 ) Rc SR 223 226

781188 V5394 Sgr 18 02 52.8 -30 01 08 15.92 ( 0.4 ) Rc SR 223 226
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781189 V5395 Sgr 18 02 52.9 -30 02 51 15.53 ( 0.3 ) Rc SR 223 2MASS

781190 V5396 Sgr 18 02 53.8 -29 54 25 14.48 ( 0.15 ) Rc SR 223 226

781191 V5397 Sgr 18 02 54.1 -30 00 49 14.89 ( 0.5 ) Rc SR 223 226

781192 V5398 Sgr 18 02 56.1 -29 55 35 15.20 16.20 Rc SRA 223 2MASS

781193 V5399 Sgr 18 02 56.6 -29 57 06 13.63 ( 0.5 ) Rc SR 223 2MASS

781194 V5400 Sgr* 18 02 56.9 -29 55 52 15.71 ( 0.15 ) Rc SRS 223 226

781195 V5401 Sgr 18 02 57.1 -29 52 01 14.54 ( 0.1 ) Rc SR 223 2MASS

781196 V5402 Sgr 18 02 57.4 -30 03 54 12.77 ( 0.1 ) Rc SR 223 2MASS

781197 V5403 Sgr 18 02 58.2 -29 50 50 13.17 ( 0.15 ) Rc SRS 223 2MASS

781198 V5404 Sgr 18 02 58.4 -30 03 12 15.26 ( 0.2 ) Rc SR 223 2MASS

781199 V5405 Sgr 18 02 58.7 -29 54 27 13.77 ( 0.5 ) Rc SRB 223 2MASS

781200 V5406 Sgr 18 02 58.7 -29 52 22 13.57 ( 0.08 ) Rc SR 223 2MASS

781201 V5407 Sgr 18 02 58.8 -30 01 09 14.87 ( 0.25 ) Rc SR 223 226

781202 V5408 Sgr 18 02 59.0 -29 57 59 14.45 ( 0.3 ) Rc SR 223 2MASS

781203 V5409 Sgr 18 02 59.5 -30 02 54 15.20 15.95 Rc SRA 223 226

781204 V5410 Sgr 18 03 01.4 -23 42 31 9.7 11.3 I SRA 006 2MASS 040

781205 V5411 Sgr 18 03 01.6 -30 00 01 15.63 ( 0.25 ) Rc SR 223 226

781206 V5412 Sgr 18 03 01.7 -29 50 53 13.59 ( 0.1 ) Rc SRS 223 2MASS

781207 V5413 Sgr 18 03 03.1 -29 55 16 12.83 ( 0.06 ) Rc SR 223 2MASS

781208 V5414 Sgr 18 03 03.8 -30 02 43 15.31 ( 0.5 ) Rc SR 223 226

781209 V5415 Sgr 18 03 03.9 -29 51 36 14.71 ( 0.1 ) Rc SR 223 226

781210 V5416 Sgr 18 03 04.8 -29 52 59 15.29 ( 0.15 ) Rc SR 223 2MASS

781211 V5417 Sgr 18 03 05.2 -29 55 16 15.51 ( 0.3 ) Rc SR 223 226

781212 V5418 Sgr 18 03 05.4 -29 50 32 12.58 ( 0.05 ) Rc SRS 223 2MASS

781213 V5419 Sgr 18 03 05.8 -29 53 45 14.78 ( 0.4 ) Rc SR 223 2MASS

781214 V5420 Sgr 18 03 05.8 -30 05 09 14.91 ( 0.2 ) Rc SRS 223 2MASS

781215 V5421 Sgr 18 03 06.2 -29 51 42 15.29 ( 0.4 ) Rc SR 223 226

781216 V5422 Sgr 18 03 06.2 -29 52 04 16.42 ( 0.2 ) Rc SR 223 226

781217 V5423 Sgr 18 03 06.9 -30 06 36 16.00 ( 0.2 ) Rc SR 223 226

781218 V5424 Sgr 18 03 07.1 -30 05 21 16.08 ( 0.4 ) Rc SR 223 226

781219 V5425 Sgr 18 03 07.3 -30 02 56 13.29 ( 0.25 ) Rc SR 223 2MASS

781220 V5426 Sgr 18 03 07.8 -30 04 52 13.88 ( 0.05 ) Rc SR 223 2MASS

781221 V5427 Sgr 18 03 07.9 -25 18 57 12.3 14.3 * SR: 006 2MASS 040

781222 V5428 Sgr 18 03 08.2 -30 03 31 15.64 ( 0.2 ) Rc SR 223 226

781223 V5429 Sgr 18 03 08.7 -29 52 20 16.02 ( 0.3 ) Rc SR 223 226

781224 V5430 Sgr 18 03 08.8 -30 05 53 14.64 ( 0.1 ) Rc SRS 223 2MASS

781225 V5431 Sgr* 18 03 09.3 -29 52 44 13.71 ( 0.2 ) Rc SR 223 2MASS

781226 V5432 Sgr 18 03 09.5 -30 02 41 13.45 ( 0.1 ) Rc SRS 223 2MASS

781227 V5433 Sgr 18 03 09.9 -30 01 39 14.51 ( 0.1 ) Rc SRS 223 226

781228 V5434 Sgr 18 03 10.6 -29 56 20 14.66 ( 0.15 ) Rc SRS 223 2MASS

781229 V5435 Sgr 18 03 11.9 -29 59 02 12.74 ( 0.05 ) Rc SR 223 2MASS

781230 V5436 Sgr 18 03 12.5 -30 04 30 15.23 ( 0.4 ) Rc SR 223 226

781231 V5437 Sgr 18 03 13.3 -30 00 56 16.41 ( 0.7 ) Rc SR 223 226

781232 V5438 Sgr 18 03 13.9 -29 56 21 14.16 ( 0.4 ) Rc SR 223 2MASS

781233 V5439 Sgr 18 03 17.8 -30 02 30 15.29 ( 1.0 ) Rc LB 227 226

781234 V5440 Sgr 18 03 18.1 -30 03 11 14.51 ( 0.1 ) Rc SRS 227 226

781235 V5441 Sgr 18 03 18.4 -29 53 47 15.81 ( 0.2 ) Rc SR 223 226

781236 V5442 Sgr 18 03 18.7 -30 02 20 15.38 ( 0.4 ) R SR 227 226

781237 V5443 Sgr 18 03 20.0 -29 59 36 13.83 ( 0.1 ) Rc SRS 223 226

781238 V5444 Sgr 18 03 20.3 -30 00 40 13.47 ( 0.15 ) R SR 227 2MASS

781239 V5445 Sgr 18 03 20.3 -29 54 33 14.79 ( 0.1 ) Rc SRS 223 226

781240 V5446 Sgr 18 03 20.7 -30 04 52 15.42 ( 0.15 ) Rc SRS 223 226

781241 V5447 Sgr 18 03 22.3 -30 02 56 13.22 ( 0.25 ) Rc SR 223 226

781242 V5448 Sgr 18 03 23.0 -30 03 20 15.54 ( 0.8 ) R SR 227 226



IBVS 5721 27

Table 1 (continued)

No. Name R.A., Decl., 2000.0 Max Min Type References

h m s o ’ " m m

781243 V5449 Sgr 18 03 23.3 -30 08 39 14.97 ( 1.0 ) Rc SR 223 226

781244 V5450 Sgr 18 03 23.8 -29 54 11 15.15 ( 0.35 ) Rc SR 223 226

781245 V5451 Sgr 18 03 23.9 -30 00 06 14.33 ( 0.5 ) Rc SR 223 2MASS

781246 V5452 Sgr 18 03 23.9 -29 59 26 15.57 ( 0.3 ) Rc SR 223 226

781247 V5453 Sgr 18 03 24.4 -30 04 16 14.41 ( 0.15 ) Rc SR 223 226

781248 V5454 Sgr 18 03 24.5 -30 04 39 15.93 ( 0.1 ) R SRS 227 226

781249 V5455 Sgr 18 03 25.0 -30 08 49 14.14 ( 0.03 ) Rc SRS 223 2MASS

781250 V5456 Sgr 18 03 25.1 -29 59 17 15.15 ( 0.1 ) R SR 227 226

781251 V5457 Sgr 18 03 25.3 -29 59 48 14.70 ( 0.2 ) Rc SR 227 226

781252 V5458 Sgr 18 03 25.3 -30 06 46 14.37 ( 0.4 ) Rc SR 223 226

781253 V5459 Sgr 18 03 25.8 -29 58 47 14.84 ( 0.7 ) Rc SR 223 226

781254 V5460 Sgr 18 03 26.5 -30 07 02 16.02 ( 0.15 ) Rc SR 223 2MASS

781255 V5461 Sgr 18 03 27.3 -30 01 03 14.81 ( 0.3 ) Rc SR 227 226

781256 V5462 Sgr 18 03 27.4 -30 02 26 13.65 ( 0.1 ) Rc SRS 223 2MASS

781257 V5463 Sgr 18 03 27.8 -30 06 56 15.41 ( 0.15 ) Rc SR 223 2MASS

781258 V5464 Sgr 18 03 28.4 -29 55 45 16.02 ( 0.1 ) Rc SR 223 226

781259 V5465 Sgr 18 03 28.8 -30 02 28 14.71 ( 0.15 ) R SRS 227 226

781260 V5466 Sgr 18 03 29.2 -30 02 49 12.97 ( 0.6 ) Rc SR 227 2MASS

781261 V5467 Sgr 18 03 29.3 -29 59 40 15.11 ( 0.4 ) Rc LB: 227 226

781262 V5468 Sgr 18 03 29.6 -30 01 09 14.63 ( 0.5 ) Rc SR 223 226

781263 V5469 Sgr 18 03 30.0 -29 58 22 13.30 ( 0.25 ) Rc SR 223 2MASS

781264 V5470 Sgr 18 03 30.5 -29 58 36 12.26 ( 0.05 ) R SRS 227 2MASS

781265 V5471 Sgr 18 03 30.6 -30 00 51 15.59 ( 0.4 ) R SR 227 226

781266 V5472 Sgr 18 03 31.1 -29 59 03 15.46 ( 0.2 ) Rc SR 223 226

781267 V5473 Sgr 18 03 31.2 -29 53 34 15.35 ( 0.2 ) Rc SR 223 226

781268 V5474 Sgr 18 03 31.7 -30 00 44 13.03 ( 0.06 ) Rc SR 223 2MASS

781269 V5475 Sgr 18 03 31.9 -30 00 29 13.65 ( 0.25 ) Rc SR 227 226

781270 V5476 Sgr 18 03 32.2 -30 01 49 13.71 ( 0.1 ) Rc SR 223 2MASS

781271 V5477 Sgr 18 03 32.3 -30 04 44 14.61 ( 0.3 ) Rc SRS 223 226

781272 V5478 Sgr 18 03 32.3 -30 03 32 14.62 ( 0.05 ) R SRS 227 2MASS

781273 V5479 Sgr 18 03 33.3 -30 05 23 14.73 ( 0.2 ) Rc SR 227 226

781274 V5480 Sgr 18 03 33.7 -30 03 31 12.70 ( 0.02 ) R SR 227 2MASS

781275 V5481 Sgr 18 03 34.1 -29 59 59 15.30 ( 0.35 ) Rc SR 223 226

781276 V5482 Sgr 18 03 34.1 -30 05 17 15.39 ( 0.05 ) R SRS 227 226

781277 V5483 Sgr 18 03 34.1 -30 01 05 14.39 ( 0.2 ) Rc SR 223 226

781278 V5484 Sgr 18 03 34.6 -30 01 38 14.57 ( 0.2 ) Rc SR 223 226

781279 V5485 Sgr 18 03 35.0 -29 59 49 15.43 ( 0.2 ) R SR 227 2MASS

781280 V5486 Sgr 18 03 36.0 -29 58 58 15.83 ( 0.1 ) R SRS 227 226

781281 V5487 Sgr 18 03 36.9 -30 01 47 15.42 ( 0.2 ) Rc SRS 223 226

781282 V5488 Sgr 18 03 39.0 -29 58 27 13.55 ( 0.1 ) Rc SR 223 2MASS

781283 V5489 Sgr 18 03 40.2 -29 55 32 13.35 ( 0.2 ) Rc SRS 223 2MASS

781284 V5490 Sgr 18 03 40.4 -29 56 13 14.40 ( 0.15 ) Rc SRS 223 2MASS

781285 V5491 Sgr 18 03 42.7 -30 00 07 14.54 ( 0.05 ) R SRS 227 2MASS

781286 V5492 Sgr 18 03 43.8 -30 05 17 16.1 ( 0.2 ) R SR 227 226

781287 V5493 Sgr 18 03 45.3 -30 01 33 14.82 ( 0.15 ) R SR 227 2MASS

781288 V5494 Sgr 18 03 45.5 -30 04 33 14.98 ( 0.1 ) R SR 227 226

781289 V5495 Sgr 18 03 46.0 -29 59 13 15.41 ( 0.3 ) Rc SR 227 226

781290 V5496 Sgr 18 03 46.6 -30 02 27 15.2 ( 0.15 ) R SRS 227 226

781291 V5497 Sgr 18 03 47.5 -30 03 37 14.90 ( 0.1 ) R SRS 227 226

781292 V5498 Sgr 18 03 48.5 -29 59 47 14.60 ( 0.25 ) Rc SR 227 226

781293 V2611 Oph 18 03 48.7 +01 12 59 15.0 16.1 B RRAB 221 083

781294 V5499 Sgr 18 03 50.1 -30 03 15 14.55 ( 0.1 ) R SR 227 2MASS

781295 V5500 Sgr 18 03 50.9 -30 01 52 13.76 ( 0.05 ) R SRS 227 2MASS

781296 V5501 Sgr 18 03 52.0 -30 02 02 14.62 ( 0.2 ) R SR 227 2MASS
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781297 V5502 Sgr 18 03 52.2 -30 03 34 14.42 ( 0.1 ) R SR 227 2MASS

781298 V5503 Sgr 18 03 52.7 -30 01 24 14.31 ( 0.05 ) R SR 227 226

781299 V5504 Sgr 18 03 52.9 -30 01 59 14.9 ( 0.15 ) R SR 227 226

781300 V5505 Sgr 18 03 57.9 -29 57 00 11.10 11.48 V DSCT 022 GSC

781301 V1101 Her* 18 07 33.3 +46 54 35 11.92 12.52 * EW 264 GSC 228

781302 V5506 Sgr 18 07 36.9 -27 33 47 10.8 12.4 I SRA 006 2MASS

781303 V5507 Sgr 18 07 54.2 -27 34 16 11.5 13.8 I M 006 2MASS

781304 V1102 Her* 18 08 01.2 +50 24 52 13.60 14.41 * EW 264 GSC 228

781305 V5508 Sgr 18 08 08.0 -26 13 14 16.64 <19.0 I UG: 229 USNO

781306 V1103 Her* 18 08 18.6 +34 34 36 11.91 12.43 * EW 264 GSC 228

781307 V389 Ser 18 08 36.2 -14 47 34 14.5 16.7 I M 230 230

781308 V390 Ser 18 09 06.0 -15 18 37 12.9 15.7 I M 230 230

781309 V1104 Her 18 09 47.8 +49 02 55 13.23 14.19 * EW 264 GSC 228

781310 V391 Ser* 18 09 58.0 -14 58 36 14.0 16.1 I M 230 230

781311 V5113 Sgr 18 10 10.4 -27 45 35 8.8 <18. V NA 231 232

781312 V5509 Sgr 18 10 37.4 -26 20 00 16.75 <19.0 I UG: 229

781313 V1105 Her 18 11 23.5 +30 36 39 12.6 13.0 * EW 161 GSC

781314 V5510 Sgr 18 11 51.2 -26 26 49 15.78 <19.0 I UG 229

781315 V392 Ser 18 12 19.9 -15 05 03 11.4 12.7 I SR 040 230 230

781316 V1106 Her* 18 13 24.4 +25 50 12 12.6 12.9 * EW 161 GSC

781317 V393 Ser* 18 13 29.5 -05 02 56 13.3 <14.4 V SRA: 103 GSC

781318 V5511 Sgr 18 13 39.0 -33 46 22 18.05 <23.3 R XP 233 233

781319 V394 Ser 18 13 58.0 -15 22 00 14.6 16.2 I SR 230 230

781320 V395 Ser 18 14 07.6 -15 06 34 14.7 16.3 I SRA 230 230

781321 V1107 Her 18 14 23.1 +20 54 28 14.0 ( 0.58 ) Rc SR 234 2MASS 040

781322 V5512 Sgr 18 14 31.1 -17 09 26 11.87 12.60 K XB 235

781323 V396 Ser 18 16 32.4 -12 42 18 14.8 16.4 I M: 230 230

781324 V397 Ser 18 16 43.7 -15 51 07 13.4 15.0 I EA: 230 230

781325 V398 Ser 18 16 45.9 -13 41 17 15.3 16.6 I SR 230 230

781326 V5513 Sgr 18 16 56.8 -23 29 51 13.95 <19.0 I UG 229

781327 V5115 Sgr 18 16 59.0 -25 56 39 7.8 <18. V NA 316 114

781328 V399 Ser* 18 17 36.2 -15 02 25 11.6 12.7 V EA 011 230

781329 V400 Ser 18 17 42.1 -14 34 57 13.7 16.4 I M 230 230

781330 V5116 Sgr 18 17 50.8 -30 26 31 7.4 <15. V NA 109 329

781331 V401 Ser 18 18 49.5 -12 23 43 11.9 <16.0 I M 230 230

781332 V5514 Sgr 18 18 53.7 -17 18 28 14.0 <16.0 I M 230 230

781333 V5515 Sgr 18 19 00.9 -25 24 13 14.6 14.8 V ELL 237 237

781334 V5516 Sgr 18 19 02.2 -25 24 06 15.4 16.0 V LB 238 238

781335 V5517 Sgr 18 19 02.5 -25 30 20 15.8 16.6 V SR: 238 238

781336 V5518 Sgr 18 19 03.0 -25 29 35 14.5 15.1 V SR: 238 238

781337 V5519 Sgr 18 19 03.7 -25 26 31 15.6 16.1 V SR: 238 238

781338 V5520 Sgr 18 19 06.5 -25 24 12 17.8 18.7 V SR: 238 238

781339 V5521 Sgr* 18 19 07.8 -25 27 16 15.3 15.8 V EW 237 237

781340 V590 Lyr 18 19 08.8 +33 13 53 8.28 ( 0.02 ) V BY 018 DM

781341 V402 Ser 18 19 09.1 -12 42 47 14.9 16.0 I SRA 230 230

781342 V5522 Sgr 18 19 10.6 -25 27 40 15.5 16.0 V SRB 238 238

781343 V5523 Sgr 18 19 10.9 -25 27 43 15.6 20.0 V M 240 240

781344 V5524 Sgr 18 19 11.0 -25 23 20 17.4 18.3 V DSCT: 239 239

781345 V403 Ser 18 19 12.3 -12 34 56 13.6 <16.0 I M 230 230

781346 V5525 Sgr 18 19 16.8 -25 23 36 16.6 17.4 V SRB: 238 238

781347 V5526 Sgr 18 19 22.0 -25 23 17 16.6 17.3 V LB: 238 238

781348 V5527 Sgr* 18 19 24.4 -25 25 53 16.4 18.1 V EB 237 237

781349 V5528 Sgr* 18 19 24.8 -25 24 58 17.5 18.0 V EB 237 237

781350 V5529 Sgr 18 19 28.0 -25 30 14 15.2 15.7 V SRB 238 238
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781351 V5114 Sgr 18 19 32.3 -28 36 36 8.1 <18. V NA 241

781352 V5530 Sgr 18 19 36.7 -25 25 53 12.0 16.8 V M 240 239

781353 V5531 Sgr 18 19 40.8 -25 27 13 16.5 16.9 V SR 238 238

781354 V5532 Sgr 18 19 58.5 -17 31 34 14.7 <16.0 I M: 230 230

781355 V5533 Sgr* 18 23 29.0 -30 15 30 9.77 9.80 V LPB: 022 DM 040

781356 V5534 Sgr 18 23 30.5 -27 27 14 13.6 16.4 * M 006 2MASS

781357 V478 Sct 18 24 12.8 -13 15 55 14.0 16.1 I M 230 230

781358 V591 Lyr* 18 24 36.8 +38 17 34 13.28 13.97 * EW 264 GSC 242

781359 V5535 Sgr* 18 24 57.4 -30 24 43 10.65 11.00 V EB 022 DM 130

781360 V5536 Sgr 18 25 05.0 -17 03 58 14.6 16.5 I M 230 230

781361 V5537 Sgr 18 26 12.7 -26 05 39 10.9 11.5 V SRB 040 DM

781362 V479 Sct* 18 26 15.1 -14 50 54 8.53 9.01 K XJ: 243 GSC

781363 V5538 Sgr 18 27 54.1 -16 21 28 16.1 17.4 I SRA 230 230

781364 V480 Sct 18 28 26.8 -15 45 17 10.0 10.3 V SRA 090 DM 130

781365 V2612 Oph* 18 29 13.0 +06 47 14 9.36 9.74 V EW 244 DM

781366 V592 Lyr* 18 30 53.7 +34 08 10 12.41 12.92 * EW 264 GSC 242

781367 V476 Sct 18 32 04.8 -06 43 34 11.1 <17. V NA 089 330

781368 V593 Lyr 18 32 06.4 +40 35 57 11.75 ( 0.62 ) V DSCT 264 GSC 161

781369 V5539 Sgr 18 32 09.6 -29 55 47 11.1 13.5 V SRA 090 GSC

781370 V729 CrA 18 32 13.9 -44 37 01 11.4 13.6 V SRA 090 2MASS 040

781371 V481 Sct 18 33 55.3 -06 58 39 5.85 6.23 K BE: 245 245

781372 V477 Sct 18 38 42.9 -12 16 16 10.4 <19. V NA 079 331

781373 V1108 Her* 18 39 26.2 +26 04 10 12.0 17.1 V UGSU 247

781374 V5540 Sgr 18 39 58.9 -33 14 12 12.0 12.8 V SRB 012 GSC

781375 DT Oct 18 40 52.4 -83 43 10 11.4 <15.2 V UGSU 078 248

781376 V5541 Sgr 18 43 16.6 -18 31 28 13.3 ( 0.15 ) V PVTEL 249 USNO

781377 V5542 Sgr 18 43 23.9 -21 20 37 13.18 13.84 * EA 250 250

781378 V1664 Aql 18 43 39.2 -00 04 27 11.3 13.0 I SR 006 2MASS

781379 V351 Tel* 18 44 00.5 -49 20 53 10.05 10.52 V EA 011 DM

781380 V482 Sct 18 44 02.2 -06 38 44 11.4 <14.1 V M 103 GSC 040

781381 V594 Lyr 18 45 21.8 +45 53 29 14. ( 0.33 ) V EW: 161 GSC

781382 V5543 Sgr 18 45 50.3 -32 16 26 11.5 16.7 R M 130 2MASS 040

781383 V595 Lyr 18 46 34.6 +38 21 03 8.10 ( 0.02 ) V BY 018 DM

781384 V596 Lyr 18 46 55.1 +45 00 52 12.09 12.75 * EW 264 GSC 242

781385 MT Dra 18 46 58.8 +55 38 28 16. 20. R XM 251 251

781386 V352 Tel 18 47 20.6 -47 38 06 10.5 <13.0 V M 090 GSC 130

781387 V5544 Sgr 18 47 21.8 -31 07 48 11.6 14.0 V SRA 090 USNO 040

781388 V483 Sct 18 48 35.7 -06 41 10 14.20 16.40 V ZAND 253 2MASS

781389 V484 Sct* 18 49 16.1 -10 13 30 9.15 9.24 V EA 011 DM

781390 V730 CrA* 18 49 21.2 -38 11 05 9.78 10.01 V EW: 130 DM

781391 V1109 Her 18 49 29.4 +12 08 41 9.30 9.57 V EB 011 DM

781392 V475 Sct 18 49 37.6 -09 33 51 8.4 <16. V N 254 255

781393 V353 Tel* 18 49 57.3 -52 07 19 7.13 7.20 Hp DSCTC 024 DM

781394 V1110 Her 18 50 24.5 +24 06 24 7.0 ( 0.02 ) V BY 018 DM

781395 V5545 Sgr 18 53 52.8 -22 22 04 12.1 14.2 V SRA 130 USNO

781396 V1111 Her 18 55 12.9 +23 13 13 7.90 ( 0.03 ) V BY 018 DM

781397 V1665 Aql* 18 56 09.9 +07 56 08 8.09 8.40 V EA 011 DM

781398 V1112 Her 18 56 45.5 +13 49 41 13.0 15.7 * M: 006 2MASS

781399 V1113 Her 18 56 52.7 +14 45 40 11.8 14.8 * M: 006 2MASS

781400 V1114 Her 18 57 01.9 +12 41 26 13.0 <15.0 * M: 006 2MASS

781401 V1115 Her 18 57 06.2 +12 58 34 10.3 12.8 * M 006 2MASS

781402 V1666 Aql 18 57 10.9 +10 06 17 13.0 <14.9 * SR: 006 2MASS

781403 V1667 Aql 18 57 22.1 +11 48 34 13.4 <15.8 * M: 006 2MASS

781404 V359 Sge 18 57 29.9 +20 05 28 11.8 <15.2 V M 006 2MASS 332
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781405 V485 Sct 18 57 40.7 -13 13 35 12.4 <14.1 V M 006 2MASS 332

781406 V486 Sct 18 57 42.3 -10 49 04 13.0 <14.2 V M 006 2MASS 332

781407 V1668 Aql 18 57 42.3 +11 12 57 11.6 14.8 * M 006 2MASS

781408 V1669 Aql 18 58 13.4 +15 06 22 12.1 <15.1 * M: 006 256

781409 V1670 Aql 18 58 21.0 +11 20 31 13.4 <15.5 * SR: 006 2MASS

781410 MU Dra* 18 58 35.3 +50 09 30 11.51 12.09 * EW 264 GSC 242

781411 V1671 Aql 18 58 43.6 +12 56 13 13.3 <15.0 * SR: 006 2MASS

781412 V360 Sge 18 59 12.6 +20 14 38 11.5 13.5 * SR: 006 2MASS

781413 V361 Sge 18 59 38.6 +19 59 00 11.0 <13.3 * M 006 2MASS 332

781414 V362 Sge 18 59 40.0 +19 30 11 11.8 14.2 * M: 006 2MASS

781415 V1672 Aql 19 00 10.9 +03 45 47 6.91 8.58 K SDOR: 257 2MASS

781416 V1673 Aql 19 00 15.1 +10 50 17 11.8 15.6 * M: 006 2MASS

781417 V1674 Aql 19 00 16.8 -10 26 36 12.7 13.6 V RRAB 258 258

781418 V1675 Aql 19 00 28.1 +14 09 53 12.5 15.2 * M 006 2MASS

781419 V1676 Aql 19 00 40.5 -09 51 48 12.3 14.0 * SR: 006 2MASS

781420 V1677 Aql 19 01 09.4 +15 38 57 11.6 14.0 * SR: 006 2MASS

781421 V1678 Aql 19 01 16.3 +10 31 22 13.8 <15.2 * SR: 006 2MASS

781422 V1679 Aql 19 01 32.3 +15 00 22 11.8 13.7 * M: 006 2MASS

781423 V1680 Aql 19 02 14.5 +13 03 03 9.7 <21. V NA 259 259

781424 V363 Sge 19 02 22.6 +19 56 56 11.0 13.6 * M: 006 2MASS

781425 V1681 Aql 19 02 27.8 +18 12 36 12.3 15.0 * M: 006 2MASS

781426 V1682 Aql 19 02 41.8 +12 46 00 12.1 15.1 * M: 006 2MASS

781427 V1683 Aql 19 02 53.7 -10 26 43 9.8 12.6 * M 006 2MASS 332

781428 V1684 Aql 19 03 33.4 +16 31 20 13.0 ( 0.6 ) V SR: 260 GSC

781429 V1663 Aql 19 05 12.2 +05 14 12 10.84 <18. V NL 073 2MASS

781430 V1685 Aql 19 10 36.1 +02 49 29 15.9 17.0 V ZAND 253 262

781431 V597 Lyr 19 11 59.7 +42 18 46 11.0 ( 0.11 ) V DSCT 263 GSC

781432 MV Dra 19 12 11.4 +57 40 19 7.04 ( 0.02 ) V BY 018 DM

781433 V1686 Aql* 19 13 47.7 -01 50 07 8.91 9.01 V EB 011 DM

781434 V1687 Aql* 19 14 39.7 +03 50 40 11.42 11.85 V EW 097 GSC

781435 V1688 Aql 19 15 35.1 +11 33 17 8.06 ( 0.02 ) V BY 018 DM

781436 V1689 Aql 19 20 30.0 -07 02 41 11.3 12.2 V SRA 130 GSC 040

781437 V598 Lyr 19 20 38.9 +37 49 05 17.28 17.35 R BY 265 266

781438 V599 Lyr 19 20 39.1 +37 47 26 17.51 ( 0.02 ) V EP: 267 USNO

781439 V600 Lyr 19 20 39.3 +37 45 40 18.00 ( 0.02 ) V EP: 267 USNO

781440 V601 Lyr 19 20 39.7 +37 47 36 19.06 ( 0.08 ) V BY: 267

781441 V602 Lyr 19 20 42.5 +37 44 37 17.54 ( 0.02 ) V BY: 267 2MASS

781442 V603 Lyr 19 20 43.0 +37 47 33 19.16 ( 0.08 ) V BY: 267

781443 V604 Lyr* 19 20 45.3 +37 45 49 17.02 ( 0.05 ) V BY: 267 USNO

781444 V605 Lyr 19 20 46.4 +37 44 14 19.45 ( 0.08 ) V BY: 267

781445 V606 Lyr 19 20 47.7 +37 44 58 19.74 ( 0.09 ) V ELL: 267

781446 V607 Lyr 19 20 49.2 +37 49 14 16.49 ( 0.08 ) V SRS: 267 USNO

781447 V608 Lyr* 19 20 49.7 +37 48 08 16.87 ( 0.02 ) V ELL: 267 USNO

781448 V609 Lyr* 19 20 49.8 +37 45 51 18.27 ( 0.03 ) V EB: 267 2MASS

781449 V610 Lyr 19 20 50.1 +37 48 32 19.44 ( 0.02 ) V BY: 267

781450 V611 Lyr 19 20 51.0 +37 48 25 18.38 18.48 R BY 265 2MASS

781451 V612 Lyr 19 20 51.7 +37 45 25 18.08 18.15 R ELL 265 266

781452 V613 Lyr 19 20 52.5 +37 47 30 15.66 15.68 R ELL: 267 USNO

781453 V614 Lyr 19 20 52.8 +37 44 59 18.12 ( 0.06 ) V BY: 267 2MASS

781454 V615 Lyr 19 20 52.9 +37 46 37 16.67 ( 0.02 ) V ELL: 267 2MASS

781455 V616 Lyr 19 20 53.0 +37 46 52 14.84 ( 0.04 ) V SRS: 267 2MASS

781456 V617 Lyr 19 20 55.2 +37 46 40 18.60 ( 0.15 ) V EA 267 2MASS

781457 V618 Lyr 19 20 55.4 +37 47 23 16.18 ( 0.02 ) Ic E: 267 2MASS

781458 V619 Lyr 19 20 56.4 +37 45 39 17.87 ( 0.03 ) V ELL: 267 2MASS
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781459 V620 Lyr 19 20 56.6 +37 46 36 18.89 ( 0.10 ) V E: 267

781460 V621 Lyr 19 20 57.1 +37 48 12 17.54 ( 0.01 ) V SRS: 267 2MASS

781461 V622 Lyr 19 20 58.9 +37 44 47 18.11 ( 0.02 ) V BY: 267 2MASS

781462 V623 Lyr 19 21 00.5 +37 48 41 18.07 ( 0.02 ) V BY: 267

781463 V624 Lyr 19 21 00.7 +37 45 45 18.10 18.44 R EA 265 267

781464 V625 Lyr 19 21 00.8 +37 44 35 18.25 18.32 R BY 265 USNO

781465 V626 Lyr 19 21 01.8 +37 45 42 17.13 ( 0.04 ) V ELL: 267 2MASS

781466 V627 Lyr* 19 21 02.5 +37 47 09 16.60 16.62 R ELL 265 2MASS

781467 V628 Lyr 19 21 02.7 +37 46 01 18.30 ( 0.02 ) V BY: 267

781468 V629 Lyr 19 21 03.1 +37 43 52 18.69 18.78 R BY: 267 USNO

781469 V630 Lyr 19 21 03.6 +37 48 04 16.17 <16.26 R SRS: 267 USNO

781470 V631 Lyr 19 21 03.7 +37 46 06 18.28 <18.38 R E: 265

781471 V632 Lyr 19 21 05.2 +37 47 09 18.12 ( 0.01 ) V ELL: 267

781472 V633 Lyr 19 21 06.5 +37 47 27 17.89 ( 0.04 ) V E: 267 2MASS

781473 V634 Lyr* 19 21 07.6 +37 48 10 17.26 17.34 R ELL 265 266

781474 V2363 Cyg* 19 21 08.4 +51 02 01 12.10 ( 0.18 ) V EW 161 GSC

781475 V2364 Cyg* 19 22 11.7 +49 28 34 11.20 11.84 * EW 268 GSC

781476 V1690 Aql 19 22 38.4 +14 07 53 10.6 <13.1 * M: 088 2MASS

781477 V5546 Sgr 19 24 01.6 -33 32 32 7.69 7.79 Hp GDOR 024 DM

781478 V2365 Cyg 19 24 14.7 +50 15 20 9.62 ( 0.2 ) B EA 269 DM

781479 V1691 Aql 19 25 01.5 -04 53 04 6.82 ( 0.04 ) B DSCTC 270 DM

781480 V1692 Aql* 19 26 28.2 +07 11 49 11.22 11.45 * EW 065 GSC

781481 V1693 Aql 19 27 51.0 +11 11 00 12.1 16.4 * M 006 2MASS 040

781482 V5547 Sgr 19 30 57.4 -32 41 57 7.39 ( 0.1 ) V ELL: 024 DM

781483 V364 Sge 19 31 12.0 +19 01 19 15.1 16.4 B DCEP 271 GSC

781484 V1694 Aql 19 32 00.4 +11 09 25 11.4 14.1 * M: 006 2MASS

781485 V2366 Cyg 19 32 10.8 +45 44 09 12.79 ( 0.42 V ) * EW 161 GSC

781486 V2367 Cyg 19 34 45.6 +45 54 16 11.81 ( 0.40 V ) * DSCT 161 GSC

781487 V5548 Sgr 19 36 01.7 -24 43 09 5.82 ( 0.04 ) B DSCTC: 270 DM

781488 V5549 Sgr 19 36 40.5 -28 35 04 11.8 <15.0 V M 130 GSC 090

781489 V1695 Aql 19 38 22.3 -03 32 37 10.80 11.38 V EW 272 DM

781490 V2368 Cyg 19 38 48.3 +30 28 59 13.7 14.8 Rc SR: 273 273

781491 V2369 Cyg 19 39 51.1 +38 21 08 10.9 ( 0.37 ) V RRC 274 GSC

781492 V2370 Cyg 19 40 05.3 +40 14 17 18.91 ( 0.16 ) V EA 275 USNO

781493 V2371 Cyg 19 40 12.5 +40 00 45 18.02 ( 0.07 ) V EA 275 USNO

781494 V2372 Cyg 19 40 13.9 +40 11 22 19.13 ( 0.06 ) V EA 275 USNO

781495 V2373 Cyg 19 40 21.7 +40 04 10 16.74 ( 0.03 ) V EA: 275 USNO

781496 V2374 Cyg* 19 40 21.8 +40 12 09 20.6 ( 0.40 ) V RRAB: 276 276 040

781497 V2375 Cyg* 19 40 30.5 +40 16 24 19.56 ( 0.45 ) V EB 276 276

781498 V2376 Cyg* 19 40 31.6 +40 12 52 20.5 ( 0.80 ) V EA 276 276

781499 V2377 Cyg 19 40 32.0 +40 10 41 18.40 ( 0.15 ) V BY: 276 276

781500 V2378 Cyg 19 40 38.0 +40 01 05 21.72 ( 0.21 ) V EA: 275

781501 V2379 Cyg 19 40 41.6 +40 07 47 19.2 ( 0.70 ) V CEP: 276 276 040

781502 V2380 Cyg* 19 40 42.7 +40 13 26 20.37 ( 0.45 ) V EW 276 276

781503 V2381 Cyg* 19 40 44.8 +40 09 22 17.36 ( 1.50 ) V EA 276 276

781504 V2382 Cyg 19 40 48.4 +40 16 19 20.68 ( 0.6 ) V BY 276 276

781505 V2383 Cyg* 19 40 53.1 +40 11 18 20.06 ( 0.60 ) V EA 276 276

781506 V2384 Cyg 19 40 56.7 +40 05 05 18.67 ( 0.10 ) V EA 275 USNO

781507 V2385 Cyg* 19 40 59.6 +40 08 25 19.81 ( 0.30 ) V EW 276 276

781508 V2386 Cyg* 19 41 05.8 +40 12 54 20.72 ( 0.50 ) V EW 276 276

781509 V2387 Cyg 19 41 09.7 +40 10 38 19.12 ( 0.10 ) V BY 276 276

781510 V2388 Cyg* 19 41 10.3 +40 15 19 16.61 ( 0.45 ) V EW 276 276

781511 V2389 Cyg* 19 41 11.7 +40 06 40 18.17 ( 0.35 ) V EW 276 276

781512 V2390 Cyg* 19 41 15.3 +40 12 32 18.11 ( 0.15 ) V EB: 276 276
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h m s o ’ " m m

781513 V2391 Cyg 19 41 21.3 +40 02 14 16.60 ( 0.03 ) V EA 275 USNO

781514 V2392 Cyg 19 41 22.2 +40 10 11 19.1 ( 0.20 ) V BY 276 276

781515 V2393 Cyg 19 41 22.6 +40 11 07 17.49 ( 0.16 ) V EW: 276 276

781516 V2394 Cyg* 19 41 22.9 +40 14 39 18.27 ( 0.16 ) V EW: 276 276

781517 V2395 Cyg 19 41 26.8 +40 10 49 18.2 ( 0.20 ) V BY 276 276

781518 V2396 Cyg 19 41 28.6 +40 16 25 17.25 ( 0.20 ) V EW 276 276

781519 V2397 Cyg 19 41 33.9 +40 26 35 20.07 ( 0.25 ) V EA 275

781520 V2398 Cyg 19 41 35.9 +40 13 53 19.76 ( 0.20 ) V BY 276 276

781521 V2399 Cyg 19 41 36.0 +40 16 20 19.94 ( 0.20 ) V BY 276 276

781522 V2400 Cyg 19 41 41.5 +40 07 03 18.83 ( 0.25 ) V BY 276 276

781523 V2401 Cyg 19 41 41.8 +40 11 42 18.47 ( 0.10 ) V BY: 276 276

781524 V2402 Cyg 19 41 44.5 +40 14 24 18.76 ( 0.12 ) V BY 276 276

781525 V2403 Cyg 19 41 51.4 +40 12 33 19.40 ( 0.10 ) V BY 276 276

781526 V2404 Cyg 19 41 52.3 +40 12 24 20.08 ( 0.50 ) V EW 276 276

781527 V2405 Cyg 19 41 57.1 +40 18 25 18.46 ( 0.10 ) V EA 275 2MASS

781528 V450 Vul 19 42 05.5 +23 19 00 10.05 10.37 V BE 277 GSC

781529 V2406 Cyg 19 42 07.1 +39 59 39 20.18 ( 0.04 ) V EA: 275

781530 V5550 Sgr 19 42 08.9 -28 46 11 11.7 14.7 V M 090 GSC

781531 V2407 Cyg 19 42 11.7 +40 06 48 17.61 ( 0.12 ) V BY: 276 276

781532 V2408 Cyg 19 42 15.1 +40 04 42 18.88 ( 0.19 ) V EA 275

781533 V399 Pav* 19 42 25.4 -68 07 35 11.2 11.9 V SRB 130 GSC 040

781534 V1696 Aql 19 42 25.9 -10 58 18 10.0 13.1 V SRA 130 GSC

781535 V5551 Sgr 19 42 31.0 -22 06 12 11.3 15.0 V M 090 GSC

781536 V1697 Aql 19 43 21.5 +00 30 35 13.2 15.0 V SRA 332 GSC

781537 V1698 Aql 19 44 49.5 -00 46 57 11.5 13.5 V SRB 278 278 130

781538 V2409 Cyg* 19 45 06.4 +53 23 36 13.7 14.3 * EW 161 USNO 040

781539 V1699 Aql 19 48 21.3 -05 15 07 12.9 15.0 * M 103 GSC 040

781540 V5552 Sgr 19 48 55.3 -37 12 12 12.86 13.74: V EA 011 121

781541 V451 Vul 19 53 04.9 +21 51 33 11.9 12.7 V SRB 040 GSC

781542 V5553 Sgr 19 55 17.7 -44 00 39 8.53 8.62 V EB 011 DM

781543 V2410 Cyg 19 57 35.0 +37 14 51 12.6 <14.8 * M: 006 2MASS

781544 V2411 Cyg 19 57 43.2 +30 36 42 13.7 <15.5 * SR: 006 2MASS

781545 V2412 Cyg 19 58 07.7 +46 56 01 12.7 14.3 * SR 006 2MASS 040

781546 V2413 Cyg 19 58 42.0 +29 56 07 12.8 <14.7 * SR: 006 2MASS

781547 V5554 Sgr 19 59 58.0 -22 58 15 11.3 15.4 V M 090 GSC 040

781548 V452 Vul 20 00 43.7 +22 42 39 7.67 ( 0.03 ) V BY 018 DM

781549 V1700 Aql 20 00 55.4 +07 24 41 8.27 8.64 V EA 011 DM

781550 V1701 Aql 20 00 56.9 -06 05 14 12.1 <14.6 V M 103 2MASS 332

781551 V5555 Sgr* 20 01 49.8 -12 41 18 11.08 11.51 V * 281 DM

781552 V2414 Cyg* 20 02 19.4 +39 55 09 9.87 10.48 R E 282 282

781553 V1702 Aql 20 02 26.5 -04 46 35 12.06 13.18 V EA 283 GSC

781554 V2415 Cyg 20 03 03.1 +31 12 43 10.2 12.0 * SR 006 2MASS 040

781555 V2416 Cyg 20 03 04.2 +59 06 54 13.4 ( 0.14 ) B DSCT 284 284

781556 V2417 Cyg* 20 06 40.0 +33 14 28 6.28 6.90 K BE: 285 GSC

781557 V365 Sge 20 07 55.4 +17 31 16 12.50 13.19 V EW 286 286 069

781558 V2361 Cyg 20 09 19.1 +39 48 53 10.13 <19. V NA 287

781559 V453 Vul 20 09 24.8 +24 03 31 12.2 14.8 * M: 006 2MASS

781560 V2418 Cyg 20 09 46.0 +50 27 30 12.1 <14.6 * M: 006 2MASS

781561 V454 Vul 20 10 35.8 +25 55 06 10.9 13.7 * M: 006 2MASS

781562 V2419 Cyg 20 11 55.1 +31 12 21 13.2 16.0 * M: 006 2MASS

781563 V1703 Aql 20 13 59.8 -00 52 01 7.79 ( 0.03 ) V BY 018 DM

781564 V2420 Cyg 20 14 27.8 +47 29 45 12.0 14.4 * SR 006 2MASS 040

781565 V2421 Cyg* 20 14 38.6 +41 56 14 13.79 15.03 * EB 006 GSC

781566 V2422 Cyg* 20 16 58.8 +39 05 24 13.3 ( 0.64 * ) V EB 291 291
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781567 CL Cap 20 18 26.8 -18 58 20 12.49 12.93 * EW 122 GSC

781568 CM Cap* 20 19 49.6 -12 30 38 9.70 10.25 V EW 130 DM

781569 V1704 Aql 20 20 24.0 -03 48 59 12.45 13.18 * RRAB 272 GSC

781570 V2423 Cyg 20 21 02.2 +44 17 44 12.8 <13.8 * SR 006 2MASS

781571 CN Cap 20 21 54.0 -16 27 03 14.84 15.32 * RRAB 172 GSC

781572 V455 Vul 20 26 26.0 +24 30 39 11.3 13.2 V LB: 292 GSC

781573 V2424 Cyg 20 27 23.5 +47 48 52 12.7 13.9 * SR: 006 2MASS

781574 V5556 Sgr 20 27 29.2 -30 48 37 12.0 <15.0 V M 090 2MASS 040

781575 V2425 Cyg 20 31 07.8 +33 32 34 8.35 ( 0.03 ) V BY 018 DM

781576 CO Cap 20 33 10.5 -23 40 11 10.8 12.8 V SRA 090 174

781577 OO Del* 20 33 54.6 +07 19 50 17.78 18.10 V EW 293 293

781578 OP Del* 20 34 02.8 +07 19 35 16.99 17.37 V EW 293 293

781579 V2426 Cyg 20 38 24.1 +48 09 12 12.4 14.5 * SRA: 040 2MASS

781580 OQ Del 20 39 37.7 +04 58 19 7.88 ( 0.04 ) V BY 018 DM

781581 V2427 Cyg 20 39 40.5 +43 51 47 14.4 <17.2 * M: 006 2MASS

781582 V2428 Cyg* 20 41 19.0 +34 44 52 14.5 16.8 B ZAND 294 295

781583 V2429 Cyg 20 43 40.6 +44 28 38 10.4 13.7 V LC: 296 296

781584 NO Aqr 20 44 18.0 -12 48 02 14.15 14.73 * EW 135 GSC

781585 V2430 Cyg 20 45 43.1 +44 00 45 13.3 15.8 * M: 006 2MASS

781586 OR Del* 20 46 13.3 +15 54 26 7.09 ( 0.03 ) V RS 018 DM

781587 V713 Cep 20 46 38.7 +60 38 03 15.3 18.8 B UG 297 USNO

781588 V2431 Cyg 20 49 16.2 +32 17 05 8.25 ( 0.03 ) V BY 018 DM

781589 DU Oct* 20 50 04.2 -75 54 37 9.21 9.48 V EA/RS: 011 DM

781590 V714 Cep 20 50 05.7 +61 14 53 13.2 <15.1 * M: 040 2MASS

781591 CX Mic 20 51 09.0 -34 53 53 11.0 15.2 V M 130 GSC 090

781592 NP Aqr* 20 51 19.0 -13 55 28 7.59 7.69 V EB 011 DM

781593 CY Mic 20 51 55.0 -40 47 05 11.75 12.46 V EA 011 121 130

781594 CZ Mic* 20 54 43.9 -39 48 11 12.70 13.53 V EA 011 121 130

781595 V2432 Cyg 20 57 03.3 +39 16 52 11.9 13.9 * SR: 006 2MASS

781596 V2433 Cyg 20 59 41.0 +48 08 41 11.5 12.4 * LB: 006 2MASS

781597 DD Mic 21 00 06.4 -42 38 44 11.0 11.7 V ZAND 066 GSC

781598 V456 Vul 21 00 18.0 +27 52 56 12.14 12.81 V EA 214 GSC

781599 V2434 Cyg 21 00 18.4 +43 50 45 12.1 13.7 * SR: 006 2MASS

781600 V2435 Cyg 21 00 41.8 +38 50 01 10.5 12.3 * SR: 006 2MASS

781601 V2436 Cyg 21 02 40.8 +45 53 05 7.69 ( 0.03 ) V BY 018 DM

781602 TV Equ 21 05 08.0 +07 56 44 7.98 ( 0.02 ) V BY: 018 DM

781603 DE Mic* 21 05 59.0 -36 15 34 7.65 8.05 V EW 011 DM

781604 V715 Cep 21 06 54.2 +61 31 00 12.3 13.1 * LB: 006 2MASS

781605 NQ Aqr* 21 07 53.6 -11 33 25 12.3 13.0 V EW 011 GSC 130

781606 V397 Peg 21 08 53.7 +15 37 11 15.03 15.97 * EW 060 USNO

781607 V398 Peg 21 08 57.9 +15 56 55 13.26 14.20 * RRAB 063 GSC

781608 NR Aqr 21 09 35.1 -14 07 00 7.56 ( 0.02 ) V SRS: 018 DM

781609 CG Ind 21 10 31.3 -48 49 59 10.7 12.4 V SRA 090 GSC

781610 V2362 Cyg 21 11 32.3 +44 48 04 8.5 <20. V N 325 326

781611 V2437 Cyg 21 12 18.5 +47 58 46 11.3 12.8 * SR: 006 2MASS

781612 V2438 Cyg 21 15 36.9 +47 43 19 12.1 13.7 * SR: 006 2MASS

781613 NS Aqr 21 17 02.1 -01 04 39 8.08 ( 0.02 ) V BY 018 DM

781614 V457 Vul 21 18 58.2 +26 13 50 8.45 ( 0.04 ) V BY 018 DM

781615 V2439 Cyg 21 23 11.9 +42 59 27 13.2 16.0 * M: 006 2MASS

781616 V2440 Cyg 21 23 13.6 +46 20 51 14.18 ( 0.02 ) B S: 298 298

781617 V2441 Cyg 21 23 14.1 +46 24 40 19.17 ( 0.06 ) B DSCTC 298 298

781618 V2442 Cyg 21 23 18.6 +46 21 24 15.49 ( 0.02 ) B DSCTC 298 298

781619 V2443 Cyg 21 23 21.5 +46 22 59 13.87 ( 0.02 ) B DSCTC 298 298

781620 V2444 Cyg 21 23 21.7 +46 25 12 15.01 ( 0.02 ) B DSCTC 298 298
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781621 V2445 Cyg 21 23 22.9 +46 22 25 18.16 ( 0.07 ) B DSCTC 298 298

781622 V2446 Cyg 21 23 23.7 +46 22 59 17.83 ( 0.01 ) B DSCTC: 298 298

781623 V2447 Cyg 21 23 29.6 +46 23 05 19.55 ( 0.34 ) B DSCT 298 298

781624 V2448 Cyg 21 23 29.8 +46 22 38 14.67 ( 0.02 ) B DSCTC 298 298

781625 V2449 Cyg 21 23 30.6 +46 21 39 13.98 ( 0.04 ) B DSCTC: 298 298

781626 V2450 Cyg 21 23 33.5 +46 22 08 16.45 ( 0.03 ) B DSCTC 298 298

781627 V2451 Cyg 21 23 35.9 +46 24 11 15.03 ( 0.03 ) B DSCTC 298 298

781628 V2452 Cyg 21 23 39.1 +46 20 21 19.90 ( 0.02 ) B DSCTC 298 298

781629 V2453 Cyg 21 23 40.1 +46 23 56 16.14 ( 0.01 ) B DSCTC 298 298

781630 V2454 Cyg 21 23 46.4 +46 26 00 17.41 ( 0.06 ) B DSCTC 298 298

781631 V399 Peg 21 25 44.1 +16 02 11 11.1 <13.0 * M 319 2MASS 332

781632 V716 Cep 21 27 03.5 +59 24 43 12.0 <17. * M 006 2MASS 040

781633 V400 Pav* 21 27 04.4 -62 39 14 9.18 9.33 V EB 011 DM

781634 XZ PsA* 21 27 40.0 -31 47 44 7.73 8.12 V EW 011 DM

781635 V2455 Cyg 21 28 24.6 +46 40 31 8.53 8.97 V DSCT 299 DM

781636 CH Ind* 21 29 42.6 -50 20 32 7.50 8.18 V EA 011 DM

781637 V2456 Cyg* 21 30 43.8 +33 57 24 11.3 11.9 * EB 013 300

781638 V2457 Cyg 21 32 29.7 +49 43 24 13.1 14.4 * SR: 006 2MASS

781639 V2458 Cyg 21 33 58.2 +53 16 58 13.2 14.2 * SR 006 2MASS 040

781640 V400 Peg 21 34 47.0 +19 56 11 6.90 ( 0.02 ) V LB: 018 DM

781641 V717 Cep 21 43 33.1 +57 25 25 13.2 16.3 * M: 006 2MASS

781642 V2459 Cyg 21 43 55.6 +42 55 25 12.5 13.5 * SR: 006 2MASS

781643 V2460 Cyg 21 46 20.0 +49 54 23 12.1 15.0 * M: 006 2MASS

781644 V718 Cep 21 48 54.8 +59 08 17 13.6 15.8 * SR: 006 2MASS

781645 V401 Peg 21 50 05.4 +31 50 52 7.34 ( 0.01 ) V BY: 018 DM

781646 V2461 Cyg 21 50 38.7 +49 16 45 11.5 14.3 : R M: 040 2MASS

781647 V719 Cep 21 51 25.3 +59 28 45 12.9 16.0 * M: 006 2MASS

781648 V402 Peg 21 54 45.0 +32 19 43 7.73 ( 0.01 ) V BY 018 DM

781649 V720 Cep 21 56 00.9 +56 19 28 13.1 <15.2 * SR: 006 2MASS

781650 V2462 Cyg 21 56 15.4 +55 00 24 13.0 14.6 * SR: 006 2MASS

781651 V2463 Cyg 21 56 50.4 +55 14 22 12.5 14.6 * SR: 006 2MASS

781652 V721 Cep 21 57 20.4 +55 35 40 13.8 <15.2 * SR 006 2MASS 040

781653 V722 Cep 21 59 12.4 +58 58 52 12.5 13.3 * SR 006 2MASS 040

781654 V723 Cep 22 00 12.4 +59 31 16 11.4 14.4 * M: 006 2MASS

781655 V2464 Cyg 22 00 50.9 +52 51 55 12.7 <15.4 * M: 006 2MASS

781656 V2465 Cyg 22 02 04.9 +53 17 25 12.7 13.8 * SR: 006 2MASS

781657 V443 Lac 22 02 05.4 +44 20 35 7.96 ( 0.02 ) V BY: 018 DM

781658 V2466 Cyg 22 02 41.8 +46 39 07 15.7 <21.0 B UGSU: 297 297

781659 CI Ind* 22 04 10.5 -56 46 58 15.60 15.67 Ic * 153 2MASS

781660 V724 Cep 22 04 31.1 +59 30 59 13.1 14.7 * SR: 006 2MASS

781661 CK Ind* 22 04 38.4 -64 43 42 7.36 7.44 Hp GDOR 301 DM

781662 V725 Cep 22 05 16.1 +59 07 55 13.0 14.7 * SR 006 2MASS 040

781663 NT Aqr 22 06 05.3 -05 21 29 7.57 ( 0.06 ) V BY 018 DM

781664 V444 Lac 22 06 19.7 +49 08 20 11.7 12.9 * SR: 006 2MASS

781665 V445 Lac 22 07 38.5 +49 02 59 12.6 14.5 * M: 040 2MASS

781666 V726 Cep 22 08 02.5 +58 48 47 12.2 <15. R M 006 2MASS 040

781667 V446 Lac 22 11 11.9 +36 15 23 7.23 ( 0.02 ) V BY 018 DM

781668 V727 Cep* 22 12 25.9 +54 53 22 14.12 14.56 V EA 027 USNO

781669 V447 Lac 22 15 54.1 +54 40 22 7.50 ( 0.03 ) V BY 018 DM

781670 V728 Cep 22 17 49.2 +59 16 10 11.0 12.5 * SR: 006 2MASS

781671 V448 Lac 22 24 31.4 +43 43 11 11.22 11.72 U SRD: 302 DM

781672 V729 Cep 22 26 08.7 +57 15 48 12.7 14.0 * SR: 006 2MASS

781673 DR Gru 22 34 18.7 -54 17 53 7.44 7.51 Hp DSCTC 037 DM

781674 V449 Lac 22 36 18.8 +48 39 16 14.1 17.2 * M: 006 2MASS
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781675 NU Aqr 22 37 53.2 -13 22 15 8.72 ( 0.02 ) V LB: 018 DM

781676 NV Aqr 22 39 34.6 -12 36 55 7.74 ( 0.02 ) V BY 018 DM

781677 V403 Peg 22 39 50.8 +04 06 58 8.48 ( 0.03 ) V BY 018 DM

781678 V450 Lac* 22 39 58.9 +47 20 16 13.50 14.8 * EA 006 GSC

781679 V451 Lac 22 42 20.7 +52 03 34 11.1 13.1 * M: 006 2MASS

781680 DS Gru 22 43 11.6 -41 31 58 9.6 15.0 V M 090 GSC 130

781681 V452 Lac 22 45 27.3 +46 09 05 12.0 13.5 * SR 006 GSC 040

781682 NW Aqr 22 49 43.0 +00 46 01 13.2 ( 0.90 ) V EW 017 GSC

781683 V730 Cep 22 54 03.7 +58 54 01 12.6 15.9 V ISA 304 304

781684 V404 Peg 22 56 30.9 +33 55 12 10.47 10.77 V EW 305 GSC

781685 V992 Cas 23 01 24.6 +59 12 25 13.0 16.2 * M: 006 2MASS

781686 V993 Cas 23 01 49.8 +59 19 02 11.3 12.2 * SR: 006 2MASS

781687 EP Psc 23 06 22.4 +02 09 06 16.23 ( 0.04 ) V RPHS 169 009

781688 V405 Peg* 23 09 49.1 +21 35 17 15.6 ( 0.3 ) V NL: 039 039

781689 V994 Cas 23 18 33.8 +57 37 38 12.7 15.0 * SR: 006 2MASS

781690 V452 And 23 18 59.2 +48 31 30 13.7 15.2 * EB 214 214

781691 V453 And 23 21 36.5 +44 05 52 7.36 ( 0.04 ) V BY 018 DM

781692 NX Aqr 23 24 06.3 -07 33 03 7.62 ( 0.02 ) V BY: 018 DM

781693 V995 Cas 23 33 31.9 +59 18 32 14.1 16.4 * LB: 006 2MASS

781694 EQ Psc* 23 34 34.6 -01 19 37 13.06 ( 0.02 R ) V * 116 GSC

781695 V406 Peg 23 35 25.6 +31 09 41 7.90 ( 0.01 ) V BY 018 DM

781696 V407 Peg* 23 36 55.4 +15 48 06 9.28 9.75 V EW 307 DM

781697 V731 Cep 23 37 43.3 +64 18 12 10.53 ( 0.85 * ) V EA 003 308

781698 V454 And 23 37 58.5 +46 11 58 6.58 ( 0.02 ) V BY 309 DM

781699 V408 Peg 23 40 04.2 +12 38 01 14.8 16.0 V RRAB 312 312

781700 V996 Cas 23 41 34.0 +59 35 28 11.8 13.3 * SR 006 2MASS 040

781701 V997 Cas 23 44 43.6 +61 16 58 14.8 15.8 B DCEP 313 GSC

781702 V998 Cas 23 46 40.8 +59 26 34 12.6 13.9 * SR: 006 2MASS

781703 V999 Cas 23 47 03.9 +59 15 57 13.2 14.4 * SR: 040 2MASS

781704 V1000 Cas 23 49 43.7 +57 13 12 12.5 15.2 * M 006 2MASS

781705 V409 Peg 23 49 53.5 +13 06 13 15.9 ( 0.03 * ) B ZZA 314 315

781706 V1001 Cas* 23 50 17.1 +51 11 29 13.6 14.7 * EA 333 333
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Table 2. Renamed variable stars

Old Name New Name Old Name New Name
SX Ant DI Pyx SW Oct CL Ind
V597 Aql V487 Sct V392 Pav CM Ind
V1500 Aql V488 Sct HI Peg ER Psc
BG Aur V1240 Tau CT Per V1003 Cas
SU CVn NR UMa VV Pyx V596 Pup
VY Cap NY Aqr MX Sge V1705 Aql
V577 Cen V423 Hya V1024 Sgr V489 Sct
R Cep UZ UMi V1049 Sgr V490 Sct
CY Cep V1002 Cas V1050 Sgr V491 Sct
V683 Cyg V453 Lac V3917 Sgr V404 Ser
V1523 Cyg V732 Cep Y Sco V2613 Oph
WX Eri V1241 Tau V384 Sco V5557 Sgr
QV Her V635 Lyr V1124 Sco V2614 Oph
IP Hya V1064 Cen CZ Sct V1706 Aql
RR Hyi DV Oct EK Tau V1798 Ori
T Lac V410 Peg ER Tau V554 Aur
T Leo QZ Vir ES Tau V555 Aur
HK Lup V1279 Sco AS TrA V389 Nor
EG Nor NQ TrA BM Vul V411 Peg
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ERRATUM FOR IBVS 5721

In IBVS No. 5721 (“The 78th Name-List of Variable Stars”), erroneous coordinates of
V2609 Oph were given. The coordinates of this variable should correctly be 17h53m34.s1
+05◦24′58′′(2000.0).

ERRATUM FOR IBVS 5721

See IBVS 5969 - NL 80/I for information on V423 Hya/V577 Cen.
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RV Aps: A UNIQUE ECLIPSING BINARYFOR GRAVITY-DARKENING STUDIESKHALIULLIN, KH.F.1; KHALIULLINA, A.I.1; PASTUKHOVA, E.N.2; SAMUS, N.N.2;11 Sternberg Astronomial Institute, 13, University Ave., 119992 Mosow, Russia2 Institute of Astronomy, Russian Aademy of Sienes, 48, Pyatnitskaya Str., Mosow 119017, Russia;e-mail: samus�sai.msu.ru

In the proess of our work aimed at improving astrophysial information for GCVSstars in southern onstellations (f. Pastukhova et al., 2004; Antipin et al., 2005), wefound an interesting ase of the elipsing star RV Aps.The elipsing binary RV Aps (HV 5079) was disovered by Swope (1931) who hadpublished the variability range between 10:m6 and 15:m2 pg and the light elements Min =2425360:4+ 34:d074�E. To our knowledge, no photometri studies of the star have beenpublished sine, probably beause of no �nding hart available. Stok & Wroblewski(1971) estimated the variable's spetral type as AF. This information refers to the or-ret star, as on�rmed by a good oinidene of the oordinates published by Stok andWroblewski with those we now �nd for the on�rmed RV Aps (14h24m17:s0, �73Æ1702700,J2000.0; GSC 9269.00545). Our on�rmation is based on the ASAS-3 data (Pojmanski,2002): though the star is not listed in the ASAS-3 atalog of variable stars, about 300 V -band observations an be retrieved from the ASAS-3 photometri atalog. These datashow the star to be an Algol elipsing variable with the light elements (derived by us)Min I = HJD 2453574:517(18) + 34:d07502(06)� E, 12:m1{14:m0: V , D = 0:p08. The lighturve is shown in Fig. 1, it demonstrates a notieable wave outside elipses. Our analysisof the outside-elipse observations reveals no other periods exept the orbital one.Table 1 presents the results of our preliminary analysis of the system's light urveusing the iteration method desribed in Khaliullin & Khaliullina (2006). The method isbased on the \sphere-ellipsoid" model, quite appliable to the star. We use the followingnotation in the table and in the text: i is the orbital inlination; r1;2 = R1;2=A, R1;2being the omponents' radii and A, the radius of the relative orbit; Sp1;2, their spetraltypes; M1;2, masses; T1;2, e�etive temperatures; u1;2, limb-darkening oeÆients; BC1;2,bolometri orretions; L1;2, relative luminosities; E1;2, luminous eÆienies; Y1;2, thegravity-darkening oeÆients respetively for the primary and seondary; a1;2 and b1;2,the major and minor axes of the omponents' apparent disks in quadratures (phase 0:p25).When searhing for the optimal parameters, only b1;2 were onsidered independent values,and a1;2 were omputed at eah step of the iteration proess on the base of b1;2 usingknown analyti relations resulting from omputations of equilibrium shapes of binaries'omponents (Chandrasekhar, 1933). It is the values of b1;2 that are given in Table 1 asr1;2. At all the iteration stages, the seondary was assumed to �ll its ritial Rohe lobe.
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The optimal spetral types of the omponents, Sp1;2, and the orresponding absoluteparameters were found in the iterations using the following observational restritions.First, we took into aount the spetral type A{F from Stok & Wroblewski (1971).Seond, we know the outside-elipse magnitude, V = 12:m12, from the ASAS-3 lighturve, and the 2MASS PSC infrared magnitudes: J = 10:m35, H = 9:m70, KS = 9:m50.The main ontribution to the IR range omes from the seondary, and these magnitudes,after taking into aount the interstellar reddening and subtrating the small ontributionfrom the primary in the iteration proess, restrit Sp2 rather seriously. (Our estimate ofthe interstellar extintion, from the V � KS and J � KS olor indies, is AV � 0:m6,in no ontradition to that expeted from the maps in Burstein & Heiles, 1982.) Ouromputer ode makes use of the empirial relations between stellar spetral types andabsolute parameters from Popper (1980) and Straizys (1982).Table 1. Parameters of the omponentsParameter Primary SeondarySp A2V K4IIIM 2:20M� (�xed) 0:26M�R 2:72R� 13:1R�T 8 750 K 3 900 KBC {0:m08 {0:m90r 0.0455 0.219L 0:7� 0:02 0:3� 0:02u 0.48 (�xed) 0.90 (�xed)Y 0.79 (�xed) 0:88� 0:012� 0.25 (�xed) 0:076� 0:011i 83:Æ8A 59:7R�The physial and geometrial harateristis of RV Aps presented in Table 1 show thatthe system is unique for determination of the seondary's gravity-darkening oeÆient, Y2.To ompute this oeÆient in the �rst approximation, we write the system's brightnessoutside elipses (in intensities) as (Kopal, 1950, 1959):l = A0 + A1os� + A2 os2 �; (1)where � is the phase angle. By least squares, we derive the oeÆients A0 = 1:054(5),A1 = �0:011(5), A2 = �0:107(10). The unity here is the brightness of a star withV0 = 12:m12. The A2 oeÆient in (1) is known to be related to reetion and photometrielliptiity e�ets: A2 = (0:2(G1 +G2)� 0:5L1N1"21 � 0:5L2N2"22) sin2 i; (2)where Gi = L3�ir2i � Ei=E3�i; "2i = (a2i � b2i )=a2i ; Ni = 15 + ui15� 5ui (1 + Yi): (3)Here Y is the gravitational limb darkening oeÆient for the i-th omponent, determinedfrom the expression (Kopal, 1968):

J = J0  1 + Y  g � g0g0 !! ;
J being the surfae brightness in the diretion of the normal; g, gravity; and J0 and g0,the orresponding values on the surfae of an undeformed star. The �rst term in the rightside of (2) is the ombined reetion e�et for the omponents; the seond one is theprimary's ontribution to the photometri elliptiity; and the third one is the seondary's
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Figure 1. The ASAS-3 V -band light urve of RV Aps. The solid urve is the model one
ontribution. The luminous eÆienies in (3) an be estimated from Ei = 100:4BC�(Ti)(Khaliullin & Khaliullina, 2006). Substituting the parameters from Table 1 into (2) and(3) and using the theoretial value, Y1 = 0:79, omputed using eq. (5) below, we �ndY2 = 0:88� 0:12. Note that the third term in (2), due solely to photometri elliptiity ofthe seondary, ontributes 97% (!) of A2, this is one of the unique features of the studiedsystem. If we now desribe the seondary's spetral energy distribution, J�, with thePlank B� funtion, then, aording to Kopal (1968),Y = � 2�T (1� e�2=�T ) ; (4)
where 2 = 1:439 m�K, � (for the V band) is 0:55� 10�4 m, and � is the exponent inthe known gravity-darkening law, T = g�, T and g being respetively the loal e�etivetemperature and gravity on the undeformed star's surfae. Substituting the derived Y2into (4), we �nd: �(B�) = 0:131. However, J� an di�er from B� signi�antly, and it ispreferable to use the relation (Khaliullin & Khaliullina, 2006):

Y = 4�  1 + d(BC�)10� d(logT ) jT=T0! ; (5)
where T0 is the undeformed-surfae temperature, and the relation BC�(Te) and its deriva-tives (for the orresponding spetral band of observations) an be found using the om-pilations of empirial data from Popper (1980) and Straizys (1982). The resulting value,�2 = 0:076 � 0:011, is lose to that expeted from the theory for stars with onvetiveenvelopes, �th2 = 0:08 (Luy, 1967).
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Thus, despite the information urrently available for RV Aps being rather limited,the system's unique harateristis permitted us to determine � for its seondary quiteaurately. Aording to Kitamura & Nakamura (1983), the relations (1){(3) we haveused an result in errors up to 10% in �. However, at this �rst-approximation stage, suhunertainties are quite aeptable. To verify and improve our results, spetrosopy andaurate multiolor light urves, espeially near Min I, are needed for the system.This study was supported, in part, by a grant from the Russian Foundation for BasiResearh (grant No. 05-02-16289) and by a grant from the \Origin and Evolution of Starsand Galaxies" Program of the Presidium of the Russian Aademy of Sienes.

Referenes:Antipin, S.V., Pastukhova, E.N., Samus, N.N., 2005, Inform. Bull. Var. Stars, No. 5613Burstein, D., Heiles, C., 1982, Astron. J., 87, 1165Chandrasekhar, S., 1933, MNRAS, 93, 539Khaliullin, Kh.F., Khaliullina, A.I., 2006, Astronomy Reports, in pressKitamura, M., Nakamura, Y., 1983, Ann. Tokyo Astron. Obs., 2nd Series, 19, 413Kopal, Z., 1950, The Computation of Elements of Elipsing Binary Systems, Cambridge,MA, pp. 121{147Kopal, Z., 1959, Close Binary Systems, London: Chapman & Hill, Setions VI.11 andVI.12Kopal, Z., 1968, Astrophys. and Spae Si., 2, 23Luy, L.B., 1967, Zeitshrift f�ur Astrophys., 65, 89Pastukhova, E.N., Antipin, S.V., Samus, N.N., 2004, Inform. Bull. Var. Stars, No. 5522Pojmanski, G., 2002, Ata Astronomia, 52, 397Popper, D.M., 1980, Ann. Rev. Astron. & Astrophys., 18, 115Stok, J., Wroblewski, H., 1971, Publ. Obs. Astron. Cerro Calan, 2, No. 3, 59Straizys, V., 1982, Zvezdy s De�tsitom Metallov (Metal-De�ient Stars), Vilnius: Mokslas,p. 296Swope, H.H., 1931, Harvard Obs. Bull., No. 883, 23
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DETECTION OF A LARGE FLARE IN THE RS CVn STAR WY CnKOZHEVNIKOVA, A.V.1; ALEKSEEV, I.YU.2; HECKERT, P.A.3; KOZHEVNIKOV, V.P.11 Astronomial Observatory, Ural State University, 620083, Lenin Av. 51, Ekaterinburg, Russia,e-mail: kozhevnikova-a�yandex.ru2 Crimean Astrophysial Observatory, Crimea, 98409, Nauhnyj, Ukraine, e-mail: ilya�rao.rimea.ua3 Dept. of Chem. & Physis, Western Carolina University, Cullowhee, NC 28723 USA,e-mail: hekert�wu.edu
As a part of our ongoing study of RS CVn stars, we obtained new optial photometryof WY Cn in 2005 and 2006. Here we report on a are deteted on WY Cn in February2006. We alulated the are harateristis and analyzed the WY Cn spot ativitybefore and during the are. WY Cn (G5V+M2V, P = 0:83 d) is a short-period elipsingRS CVn system (N 82 in the atalogue of Strassmeier et al., 1993). WY Cn has beenstudied sine 1965 (Chambliss, 1965). It shows starspot ativity with the hotter primarystar being the ative one. Reently Hekert et al. (1998), Hekert (2001), and Kjurkhievaet al. (2004) noted seular luminosity inreases of nearly 0.1 mag in 1988, 1997 and 2001.We observed WY Cn at three observatories. We obtained Johnson{Cousins BV RIphotometry with the 61-m telesope at San Diego State University's Mount LagunaObservatory in May 2005 and January 2006, Johnson UBV RI photometry with the 1.25-m telesope and Piirola photometer at Crimean Astrophysial Observatory in February2006 and at Ural State University's Kourovka Observatory in January 2005 and February2006. The Mount Laguna and Crimean data were transformed to the standard systemusing data redution methods desribed by Hekert et al. (1998) and by Alekseev & Ger-shberg (1996). At Kourovka Observatory we used a three-hannel photometer attahedto the 70-m telesope. The program and omparison stars and the sky were observedsimultaneously. The data were olleted with 4-s sampling times. Beause the angularseparation between the program and omparison stars is only 170, the di�erential mag-nitudes are only orreted for the �rst order atmospheri extintion. The seond orderatmospheri extintion is small in the V and R bands but an play a role in the B band.However, we ompared our data obtained during several onseutive nights and made surethat the points of the individual lighturves with the same orbital phases and di�erentair masses are in range �0:01 mag. Thus, the seond order atmospheri extintion duringour observations in the B band was small too. Moreover, its inuene is anelled out tosome extent when data from di�erent nights are averaged.Simultaneous measurements of the program and omparison stars are advantageousbeause they provide more on�dene in the reality of the observed brightness variations.However, suh observations are diÆult to transform to the standard system beausewe do not know the program and omparison star magnitudes orreted for atmospheriextintion separately. Therefore at Kourovka observatory we used standard Johnson
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�lters, but the data were not transformed. Nonetheless, we ompared the Kourovkadata to the data obtained at the Mount Laguna and Crimean observatories during theoverlapping time intervals in January and February 2006 and found that the Kourovkadata are brighter than the Mt. Laguna data only by 0.01 mag. Also the Crimean dataare brighter than the Mt. Laguna data by 0.02{0.03 mag (in di�erent bands). Thereforewe shifted the Kourovka and Crimean data towards the Mount Laguna data to diminishthese deviations. We used HD 77173 as a omparison star at Mt. Laguna and CrAO,and BD+26Æ1883 at Kourovka. The data points have a statistial auray of 0.01 magor better. Phases were alulated from the ephemeris of Hall & Kreiner (1980): HJD =2426352:3895 + 0:82937112� E. Figures 1a, 1b, 1 show WY Cn V band lighturves.
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Figure 1. WY Cn lighturves in the V band, 2005{2006
Eah point of the Kourovka Observatory lighturves is an average of 31 individual 4-sintegrations. The lighturves show the out-elipse distortion wave aused by starspots.The are was deteted on 19.02.2006 during BV R observations at Kourovka observa-tory (see Fig. 1). The are ourred at phase 0.10 near the minimum of the distortionwave. After the initial rapid aring, the brightness deayed slowly. The star remained0.025 mag brighter for at least an hour after the are began.Figure 2 shows small portions of BV R lighturves near phase 0.10 with both individual4-s integrations and averages plotted. Sine eah olor was observed sequentially, somepoints of the are may be seen in di�erent olors. The are peaked at 21:50 UT and hada maximum amplitude of 0.134 mag in the B band. The time required for the are topeak (impulse phase) is about 3 min. The are duration is 64 min.The intensity of the are was alulated as If=I0 = (I0+f=I0)�1, where I0 is the meanintensity of the quiesent star level in one of the B, V , R bands. By numerial integrationof the are intensity over the are duration, the relative energy of the are was de�nedby RE = R If (t)=I0 dt. We estimated the absolute energy output Ef of the are using therelation: Ef = RE�EXq , where EXq is the quiesent star luminosity in X band, whih wealulated using: V = 9:467, B � V = 0:73, V �R = 0:63 and a distane of 85 p to thesystem. We used the Hipparos parallax (11.76 mas) of WY Cn as the most aurate
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Table 1: Flare propertiesBand Amplitude, mag Flare ux/system ux, % Integrated energy, ergB 0.134 5 10:24� 1034V 0.062 3 5:63� 1034R 0.045 2.6 0:96� 1034

Table 2: WY Cn spot parametersObs. period Vmax �V '0 �' fmin S1 S2 Observatory2005 Jan 9.496 0.069 0 8.3 0.51 6.3 4.5 Kourovka2005 May 9.430 0.087 0 6.7 0.20 4.7 2.3 Mt. Laguna2006 Jan 9.456 0.056 0 6.5 0.45 4.8 3.3 Mt. Laguna2006 Feb 9.461 0.026 0 5.1 0.67 4.1 3.4 Kourovka + CrAO
(http://simbad.u-strasbg.fr/sim-�d.pl). We also used the luminosity of the star with anabsolute magnitude of 0 mag from Johnson's alibration (Johnson, 1966).
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Figure 2. The are of WY Cn: lighturves in B, V , R bands with individual 4-s integrations (left)and averages of 31 points (right) plotted
To study the spot ativity before and during the are, we analyzed all our lighturvesusing the Zonal Spottedness Model, developed by Alekseev & Gershberg (1996). Resultsare given in Table 2. Vmax is the maximal star brightness and �V is the amplitude of thedistortion wave. Aording to the Zonal Model, two spotted belts loated symmetriallyabout the equator an represent spotted regions on ool stars. These belts oupy regionswith the latitudes (in degrees) from �'0 to �('0 + �') and have a spot overage thatvaries linearly with the longitude from 1 at the minimum brightness phase to some valuefmin at the maximum brightness phase. S1 and S2 are the spotted areas of the dark andbright hemispheres of the stellar surfae that are symmetri to the phase of the brightnessminimum, in perents. The analysis of our observations allows us to make the followingonlusions.
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1. Both before and during the are minima of the distortion waves were at phasesof 0.87{0.03. This means, that the \fae side" hemisphere of the primary star (the sidefaing the seondary omponent) was more spotted than the \bak side" hemisphere (wetook into aount that WY Cn is a tidally loked system).2. In May 2005 the brightness of WY Cn inreased by 0.07 mag ompared to January2005 (see Fig. 1a). Note that this brightness di�erene is larger than the di�erenes foundbetween the light urves from the two di�erent observatories as disussed earlier in thispaper. Hene the di�erene is real rather than a alibration error. This seular inrease issimilar to those observed in 1988 and 1997 by Hekert et al. (1998) in that the brightnessinreases outside of the primary elipse but remains approximately the same during theprimary elipse. The fat that the primary elipse portions of the light urves mathwell is also evidene that this is a real luminosity inrease rather than a alibration errorresulting from di�erent observatories and instruments. While the luminosity inreased,the total spotted area beame less with the more asymmetri spots onentrated on thehemisphere faing the seondary: S1=S2 = 2:0. So we may suppose, that this luminosityjump might be aused by several new bright ative regions (analogous to solar plages)with some small-sized spots (spot overage fmin = 0:20) whih appeared at the bak sidehemisphere.3. In January 2006 and in February 2006 the brightness of the system and the ampli-tude of the distortion wave began to derease, and spots began to �ll the bright hemispherein a more homogeneous way (fmin = 0:67). The are ourred at the time when the am-plitude of the distortion wave was minimal (0.026 mag) and the spotted areas of fae andbak sides hemispheres beame almost equal (S1=S2 = 1:2), i.e. during the are, the spots�lled both hemispheres in an almost homogeneous way.A are in WY Cn was deteted for the �rst time. A similar are has been reportedby Zeilik et al. (1983) for another RS CVn system XY UMa. However, its energy was oneorder of magnitude smaller than that of the are reported here. Another similar systemSV Cam was reported to show ares too (Patk�os, 1981). The strongest of these ares hada duration of 43 minutes and an amplitude of 0.12 mag in U band. In the very ative RSCVn star II Peg optial ares had energy from 1033 to 2� 1035 erg (Mathioudakis, 1992).So, ompared to other ares on RS CVn stars, we onlude that the are we deteted isa large one. All of these other ares ourred on the spotted hemisphere, just as in ourobservations.Aknowledgements: PAH was supported by the AAS Small Grants program andby a WCU Faulty Researh grant, and he would like to thank Paul Etzel for shedulingvery generous amounts of telesope at MLO.Referenes:Alekseev, I.Yu., Gershberg, R.E., 1996, Astrophysis, 39, 33Chambliss, C.R., 1965, Astron. J., 70, 741Hall, D.S., Kreiner J.M., 1980, Ata Astron., 30, 387Hekert, P.A., et al., 1998, Astron. J., 115, 1145Hekert, P.A., 2001, Astron. J., 121, 1076Johnson, H.L., 1966, Ann. Review Astron. Astrophys., 4, 193Kjurkhieva, D.P., et al., 2004, Astron. & Astrophys., 415, 231Mathioudakis, M., et al., 1992, Mon. Not. R. Astron. So., 255, 48Patk�os, L., 1981, Astrophys. Lett., 22, 131Strassmeier, K., et al., 1993, Astron. & Astrophys. Suppl., 100, 173Zeilik, M., et al., 1983, Astron. J., 88, 532
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GSC 3576-0170: A NEW NEAR-CONTACT SOLAR-TYPE BINARY,PERIOD ANALYSIS AND CLASSIFICATIONNELSON, R.H.1; ROBB, R.M.2; HENDEN, A.A.3; KRAJCI, T.4; QUESTER, W.51 1393 Garvin Street, Prine George, BC, Canada, V2M 3Z1, e-mail: bob.nelson�shaw.a2 Department of Physis and Astronomy, Univ. of Vitoria, Vitoria, B.C., Canada, V8P 5C2,e-mail: robb�uvi.a3 U.S. Naval Observatory, P.O. Box 1149, Flagsta�, AZ, 86002-1149, USA, e-mail: aah�nofs.navy.mil4 P.O. Box 1351, Cloudroft, NM 88317, USA, e-mail: tom kraji�tularosa.net5 Wilhelmstr. 96, D-73730 Esslingen, BAV, Germany, e-mail: wquester�aol.om
GSC 3576-0170 (at 20h23m38s, +46Æ5505200, J2000.0) was disovered to be variable byone of us (RHN) while doing CCD observations of ZZ Cyg at his private observatory (seeNelson, 2003) in early June 2003. Several stars were inluded in the aperture photometryto serve as hek stars and one of them displayed the features of an elipsing binary.During that period, RMR obtained a full light urve in RC (525 points) (see Robb &Greimel, 1999) and four times of minima. The light urves shown in Figure 1 show thatthe system is a lose binary. Sine the maxima are of di�erent height, we expet spots onone or both stars.

Figure 1.
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Table 1: Positions and magnitudesStar GSC Phase V B � V V �RC RC � ICVar 3576-0170 0.39 12.496(5) 0.737(3) 0.438(3) 0.398(5)Var 3576-0170 0.68 12.484(5) 0.735(3) 0.432(3) 0.411(5)C 3576-0964 na 11.014(3) 0.138(6) 0.090(1) 0.100(2)K 3576-0702 na 11.561(6) 0.432(8) 0.265(4) 0.256(5)

Table 2: Observed minima of GSC 3576-0170Observer HJD� Error Type Cyle O � C2400000 (days) (days)Nelson 52794.863 0.0040 II �2:5 0.0009Nelson 52795.8716 0.0005 I 0 �0:0030Robb 52799.9230 0.0005 I 10 �0:0016Quester 52802.554 0.0020 II 16.5 �0.0032Robb 52806.8076 0.0003 I 27 �0:0021Robb 52807.821 0.0010 II 29.5 �0.0012Quester 52812.478 0.0020 I 41 �0:0018Nelson 52826.860 0.0010 II 76.5 0.0025Kraji 53263.8659 0.0005 II 1155.5 0.0081Kraji 53264.6735 0.0002 II 1157.5 0.0057Robb 53305.7787 0.0004 I 1259 0.0029Kraji 53837.9506 0.0002 I 2573 �0:0018Kraji 53852.937 0.0002 I 2610 �0:0006Kraji 53900.7278 0.0002 I 2728 �0:0004Robb 53939.8099 0.0005 II 2824.5 �0:0012Robb 53941.8337 0.0004 II 2829.5 �0:0025Robb 53943.8605 0.0008 II 2834.5 �0:0007
At the USNO Flagsta� Station 1.00-m telesope (see Nelson, 2002), AAH observed theGSC 3576-0170 and ZZ Cyg �eld in the standard Johnson{Cousins BV RCIC passbandson 2003-08-10 (UT). This photometry is summarized in Table 1 with magnitude errors,in millimagnitudes, appearing in brakets.All known times of minima were olleted (Table 2) and an O � C plot onstruted(Fig. 2).Assigning equal weights, the following ephemeris (in days) was obtained, and the abovetabular O � C values were alulated from the linear least squares best �t relation:Min: I = HJD 2452795:8746(22) + 0:40500(1)� E:It is lear from Figure 2 that deviations from the line of best �t far exeed the internalerror estimates and we suspet there is some systemati e�et(s). A quadrati �t anbe invoked; however that still leaves the rms error at 0.0020 days. Clearly more timesof minima are required to sort out the true period and any period variation and we willreserve a full disussion of the subjet to a future paper. Therefore although the periodis quoted to �ve �gures, the last �gure is unertain. The error in the period has been
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Figure 2.

Figure 3.
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estimated by the di�erene in period between the period obtained from the �rst (2003)and seond (2004) groups of data only, and the period from all the data.A spetrum of GSC 3576-0170 observed with 1.8-m telesope of the Herzberg Instituteof Astrophysis (by RMR) is shown in Figure 3. The dispersion was 0.96 �A per pixel. Byomparing the H to the FeI 4384 and the HÆ to the CaI 4227 lines we lassify this staras G1V with an unertainty of one sub lass. Therefore we estimate its temperature tobe 5865 K (Cox, 2000).Wilson{Devinney modelling (Wilson & Devinney, 1971) was attempted, but sine(based on the low depths of the minima) the elipses were obviously partial, it was notpossible to determine the mass ratio based on photometri data alone (Terrell & Wilson,2005).Nevertheless, modelling runs were made for a range of mass ratios using detahed,overontat, semi-detahed with a bright spot on star 2, and double ontat. However,detahed onsistently gave smaller residuals by 100:15 < q < 0:35 (beause of steeplyrising residuals outside this range) giving an inlination in the range of 65{70. Thetemperature of the seondary is 4800-4900 K, giving it a spetral type of K2 � onesublass. One G1V and one K2V star would have an absolute magnitude of V = 4:37 witha (B�V )0 of 0.67. Therefore the reddening or olour exess, E(B�V ) = (B�V )�(B�V )0would be 0.07 and, assuming an R of 3.0, the absorption would be AV = 0:21 and thedistane beomes approximately 400 parses.Aknowledgements. Thanks are due to Environment Canada for the website satel-lite images (see Satellite images below) that were essential in prediting lear times forobserving runs in this loudy loale. Thanks are also due to Attilla Danko for his ClearSky Cloks, (see below).
Referenes:Cox, A.N., ed., 2000, Allen's Astrophysial Quantities, 4th ed., (Athlone Press, London)Danko, A., Clear Sky Cloks, http://leardarksky.om/Nelson, R.H. et al., 2002, IBVS, No. 5228Nelson, R.H., 2003, IBVS, No. 5371Robb, R.M., Greimel, R., 1999, ASP Conf. Ser., 189, 198Satellite images for North Ameria, http://www.m.e.g.a/m/htmls/satellite.htmlTerrell, D., Wilson, R.E., 2005, Ap&SS, 296, 221Wilson, R.E., Devinney, E.J., 1971, ApJ, 166, 605

ERRATA FOR IBVS 5557, 5586Sebastian Otero reported the following errors:IBVS No. item printed orret5557 identi�er (NSV 233) GSC 0013-0919 GSC 0013-09765586 �lter (NSV 15024) 13.20(12.80) 13.20(12.80)*
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THE BRIGHT CEPHEID V411 LACERTAESZABADOS, L.Konkoly Observatory of the Hungarian Aademy of Sienes, P.O. Box 67, H-1525 Budapest XII, Hungary;e-mail: szabados�konkoly.hu

Photometri variability of V411 Laertae (HD 213233, HIP 110968, SAO 34498) was�rst deteted by the Tyho instrument during the Hipparos projet (Woitas, 1997). Sur-prisingly enough, variability of suh a bright star had esaped the observers' attentionbefore. There are three suh bright (between 7-8 mag. in V ) Cepheids disovered fromthe photometri data of this astrometri satellite: CK Cam, V898 Cen, and V411 La.While the �rst two have been observed more or less regularly sine then, no more re-ent observational data are available on V411 La. There exist, however, several earlierphotometri data obtained between Otober 1981 and January 1982 whose mean value(averaged from two to four observations) is V = 9:m80 (Sharlah and Craine, 1983). Be-ause the real value is 7:m80, this �gure is either a typographi error or the result of amisidenti�ation (both the V � R and V � I olour indies assigned to SAO 34498 aretoo red for a Cepheid).In the disovery paper, Woitas (1997) reported a 2:d91 periodiity. This value was thenre�ned in the Hipparos Catalogue (ESA, 1997) to be 2.90816 days. In order to havemore information (light urve in more than one olour, preise pulsation period and itspossible hanges), V411 Laertae was put on the photometri observational program ofmonitoring bright northern Cepheids in the Konkoly Observatory.The new photometri observations were obtained with the 50 m Cassegrain telesopeloated at Piszk�estet}o Mountain Station, equipped with a refrigerated photoeletri pho-tometer. The observations were made through UBV �lters of Johnson's system. 34observations were obtained on 31 nights between 1997 and 2004. HD 213159 served asthe omparison star whose onstany was regularly heked against the brightness ofHD 213243. Moreover, Hipparos photometry also testi�es photometri onstany of thisstar (HIP 110924). The instrumental magnitude di�erenes have been onverted into thestandard photometri system using the average transformation oeÆients determinedfor the V magnitude, B � V and U � B olour indies by observing photometri stan-dard stars. The following magnitudes were used for the omparison star, HD 213159:V = 7:m73, B � V = 0:m0, and U � B = �0:m34 (Sharlah and Craine, 1983). The indi-vidual observational data are listed in Table 1. The internal auray of the photometridata is better than 0:m01 in V and B bands and is about 0:m01 in U . The phased lighturve in V band, the B � V and U � B phase urves are shown plotted in Figures 1-3,respetively. The photometri data have been folded on the period value of 2:d908269,obtained from the O � C diagram as disussed below.
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Table 1. New photometri observations of V411 LaertaeJDHel. V B � V U �B JDHel. V B � V U �B2 400 000+ [mag℄ [mag℄ [mag℄ 2 400 000+ [mag℄ [mag℄ [mag℄50749.2969 7.709 0.697 - 52198.3900 7.826 0.788 0.34150749.3804 7.720 0.686 - 52199.4228 7.855 0.785 0.32150750.2973 7.865 0.764 - 52200.3657 7.681 0.708 0.28650750.3841 7.877 0.794 - 52589.2790 7.831 0.752 0.31950751.2700 7.836 0.748 - 52618.3074 7.839 0.760 0.32450751.3396 7.810 0.736 - 52619.2581 7.705 0.702 0.29450832.2514 7.918 0.769 - 52620.2554 7.806 0.807 0.37251052.4423 7.810 0.762 - 52673.2423 7.928 0.780 0.36551758.4083 7.674 0.704 0.289 52901.4175 7.697 0.688 0.31351759.4032 7.845 0.794 0.358 52902.3468 7.844 0.799 0.36251838.3429 7.955 0.821 0.363 52903.3790 7.821 0.754 0.31551839.3167 7.741 0.724 0.287 52904.3444 7.683 0.713 0.29951840.3195 7.719 0.723 0.318 52906.3452 7.802 0.740 0.31452194.4521 7.700 0.705 0.285 52948.3702 7.747 0.732 0.33652195.3596 7.788 0.771 0.332 53266.3669 7.900 0.815 0.38752197.3657 7.695 0.705 0.291 53286.3753 7.868 0.795 0.370

Table 2. O � C residuals for V411 LaertaeNormal Max E O � C Band SoureJD� 2 400 000+ [day℄47995.0192 �210 +0.0181 HP Hipparos48256.7478 �120 +0.0026 HP Hipparos48605.7357 0 �0.0018 HP Hipparos48969.2470 125 �0.0241 HP Hipparos50798.5727 754 +0.0004 V present paper52031.6791 1178 +0.0007 V present paper52860.5396 1463 +0.0046 V present paper
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Figure 1. The V light urve of V411 Laertae

Figure 2. The B � V olour index urve of V411 Laertae

Figure 3. The U �B olour index urve of V411 Laertae
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Availability of the Hipparos photometri data overing about three years as well as ournew data distributed in almost a deade, allow the onstrution of an O�C diagram. Theseasonal normal maxima were determined using the well overed Hipparos normal lighturve. The O �C residuals obtained are listed in Table 2 with respet to the ephemeris:C = 2448605:7375 + 2:d908269� E:�:0064 �:000008The value of the period appearing in this ephemeris was obtained from the least squares�t to the O�C residuals (using equal weights). The new value of the pulsation period issomewhat longer and more preise than that dedued from the Hipparos data alone.Future observations of V411 La are important, sine as is seen in Fig. 1, the light urveshows some exessive satter whih annot be explained by observational unertainties.The pulsation period of V411 La is well within the range where double-mode pulsationours among Galati Cepheids. Therefore, observers having an aess to small photo-metri telesopes in the northern hemisphere are urged to monitor losely V411 Laertaealready in this observing season.Aknowledgements: This work was supported by the Hungarian OTKA grant T 046207.

Referenes:ESA, 1997, The Hipparos Catalogue, ESA SP-1200Sharlah, W.W.G., Craine E.R., 1983, PASP, 95, 876Woitas, J., 1997, IBVS, No. 4444

ERRATA FOR IBVS 5425, 5431, 5455, 5458, 5489, 5500, 5532, 5586, 5700Geert Hoogeveen reported the following errors in various IBVS issues:IBVS No. item printed orret5425 identi�er (BD -4Æ2739) 1RXS J0950391.1-053029 1RXS J095039.1-0530295431 RA (BD +20Æ2890) 13h53m53:s848 13h53m13:s8485455 Del. (GSC 4709-1250) -00 18 05.4 -01 18 05.45458 identi�er (FASTT 1195) GSC 0449-0455 GSC 0449-04565458 Epoh olumn header 2400000 24500005489 identi�er GSC 7758-1126 GSC 7758-11625500 identi�er (# 5) GSC 3328-0163 GSC 6328-01635532 identi�er (NSV 14532) HD 214505 HD 2203455586 identi�er (NSV 20599) HIP 80022 HIP 802225586 identi�er (NSV 1916) GSC 8959-0532 GSC 1859-05325700 identi�er (# 44) GSC 4207-1658 GSC 4433-1658
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PHOTOMETRIC ANALYSIS OFTHE W UMa TYPE BINARY V566 OPHIUCHIDE�G_IRMENC_I, �O.L.Ege University Observatory, 35100, Bornova, _Izmir, Turkey, e-mail: omer.degirmeni�ege.edu.tr

The variability of V566 Ophiuhi (BD +05Æ3547) was disovered by Ho�meister (1935).Aording to Binnendijk (1970), the system is an A-type W UMa elipsing binary. Im-portant photoeletri light urves exist in the literature are: B, V light urves obtainedby Binnendijk (1959), Bookmyer (1969, 1976) and Niarhos et al. (1993) and ultraviolet(� 2585{3200 band) light urve obtained with IUE satellite by Eaton (1986).The photometri solutions of the system were given by Binnendijk (1965), Bookmyer(1969, 1976), Mohnaki & Doughty (1972), Huthings & Hill (1973), Berthier (1975),Nagy (1977), Van Hamme & Wilson (1985), Eaton (1986), Niarhos et al. (1993) andNiarhos & Manimanis (2003). These solutions give the values of photometri mass ratioin the range 0:23 < qptm < 0:24.Radial veloities of the system were published by Heard (1965), MLean (1983), Hillet al. (1989) and Pribulla et al. (2006). The �rst spetrosopi mass ratio of the systemwas given by Heard (1965) as qsp = 0:34 but MLean (1983) found qsp = 0:24�0:03 whihagrees well with the photometri mass ratio derived previously. Later Van Hamme &Wilson (1985) reanalyzed the radial veloity urves of MLean by taking into aount theproximity and elipsing e�ets and obtained qsp = 0:216�0:018. Hill et al. (1989) obtainednew radial veloity urves based on retion observations and found qsp = 0:266 � 0:006.They obtained the mean spetral type of the system as F2 and mean e�etive temperatureas 6700 K using the mean reddening in the �eld. Lastly, Pribulla et al. (2006) obtainedqsp = 0:263 � 0:012 using the BF (broadening funtion) extration tehnique and therotational-pro�le �tting. They also obtained the spetral lassi�ation of the system asF4V, indiates a slightly later spetral type than that found by Hill et al. (1989).The observations of V566 Oph were arried from June 18 to 21 (four nights) at theT�UBITAK National Observatory (TUG) using 40-m (F/12.5) reetor and on July 24at the Ege University Observatory (EUO) with the 48-m (F/13) Cassegrain telesope in1997. The SSP5 photometers were used at both observatory; the observations were madein U , B, V , R �lters at TUG and in B, V , R �lters at EUO. A total of 201, 232, 234 and233 observational points were obtained in U , B, V and R �lters, respetively. Di�erentialmeasurements were made using BD+04Æ3553 as a omparison and BD+04Æ3556 as ahek star. The di�erential magnitudes, in the sense variable minus omparison, wereorreted for atmospheri extintion and the times of individual observations were reduedto the Sun's enter. The extintion oeÆients were determined for eah night from the
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observations of the omparison and the olor e�et on the atmospheri extintion wastaken into aount.The unpublished di�erential magnitudes in U , B, V and R �lters are available onrequest from the author. The instrumental di�erential U � B, B � V and V � R olorand the U , B, V , R light urves of the system are also plotted against the orbital phasesin Fig. 1. As seen from the �gure the levels of maxima I and II are almost equal to eahother in B, V , R light urves while in U band the system is slightly brighter at maximumII than that at maximum I.

Figure 1. Observed di�erential (a) olor and (b) light urves of V566 Oph. The upper panel shows theobserved U �B, B � V and V �R olor urves while the bottom panel shows omputed light urvesamong the observations
We used the Wilson{Devinney method (Wilson & Devinney, 1971; Wilson, 1994) toanalyze the light urves. The analyses were made in MODE 3 whih orresponds toover-ontat on�gurations. The temperature of the primary omponent was taken fromPopper (1980) as 7000 K, orresponding to F2 spetral type (Hill et al., 1989). Thelogarithmi limb darkening oeÆients were used in the omputations. Assuming a solarhemial omposition and log g = 4:25, bolometri and monohromati limb darkeningoeÆients were taken from Claret (2000). The bolometri albedos Ah and A wereset to be equal to 0.5 and synhronized rotation (Fh = F = 1:0) was assumed. Thesolutions were obtained with model atmosphere approximation and multiple reetionswere assumed. The results are given in Table 1 and the agreements of the omputed urveswith the observed light urves are shown in Fig. 1. For omparison, the results obtainedby Van Hamme & Wilson (1985) (H&W85), in whih they also used the Wilson{Devinneymethod, are also presented in Table 1. The parameters obtained in the solution are ingood agreement with those of van Hamme and Wilson.
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Table 1: Comparison of the photometri results with those of Van Hamme & Wilson (1985)Parameter This study H&W85Pshift �0:0015� 0:0002 0.0001i (degree) 80:8� 0:2 80:32� 0:17xh = x 0.786 (U), 0.770 (B), 0.674 (V ), 0.596 (R) 0.564 (B), 0.452 (V )Ah = A 0.5 0.5gh = g 0:39� 0:06 0:399� 0:030Th 7000 K 7000 KT 6902� 19 K 6881� 9 K
h = 
 2:288� 0:004 2:2575� 0:0026q 0:2389� 0:0007 0:23686� 0:00084Lh=(Lh + L)U 0:792� 0:005 (U) {Lh=(Lh + L)B 0:792� 0:004 (B) 0:7901� 0:0023Lh=(Lh + L)V 0:789� 0:003 (V ) 0:7879� 0:0019Lh=(Lh + L)R 0:788� 0:002 (R) {rh (mean) 0:519� 0:001 0:5278� 0:0010r (mean) 0:275� 0:002 0:2848� 0:0014PW (O � C)2 0.0020 {

Table 2: The absolute parameters of the omponentsParameter Present work H&W85 NEA93Mh=M� 1:41� 0:18 1.40 1.56M=M� 0:34� 0:08 0.33 0.41Rh=R� 1:45� 0:07 1.47 1.51R=R� 0:77� 0:04 0.79 0.86(Te)h (K) 7000� 100 7000 {(Te) (K) 6902� 100 6881 {log(Lh=L�) 0:65� 0:04 0.66 0.62log(L=L�) 0:09� 0:04 0.10 0.12log gh (gs) 4:26� 0:10 { {log g (gs) 4:19� 0:10 { {
Van Hamme & Wilson (1985) solved the radial veloity urves of MLean (1983) andfound the semi-major axis of the relative orbit of V566 Oph as 2:788� 0:097 R�. Usingthis value and the photometri parameters given in Table 1 (olumn 2), the absoluteparameters of the omponents were obtained and presented in Table 2 together with thosegiven by Van Hamme & Wilson (1985) and Niarhos et al. (1993) (NEA93). Aordingto the Hipparos Catalogue, the B � V olor of the system is 0:449 � 0:025. So, I haveestimated the errors on the temperatures of the omponents as about 100 K using theabove value in Popper (1980) table. The large errors in the absolute parameters are dueto unertainties in the determination of radial veloities. If we take into aount Kopal'stheoretial approah (Kopal, 1978) for W UMa systems, L � M2� with � = 0:49, ourresults seem to be more aeptable.

Referenes:Berthier, E., 1975, A&A, 40, 237Binnendijk, L., 1959, AJ, 64, 65Binnendijk, L., 1965, AJ, 70, 209
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Binnendijk, L., 1970, Vistas in Astr., 12, 217Bookmyer, B.B., 1969, AJ, 74, 1197Bookmyer, B.B., 1976, PASP, 88, 473Claret, A., 2000, A&A, 363, 1081Eaton, J.A., 1986, AA, 36, 275Heard, J.F., 1965, JRASC, 59, 258Hill, G., Fisher, W.A., Holmgren, D., 1989, A&A, 218, 152Ho�meister, C., 1935, AN, 255, 401Huthings, J.B., Hill, G., 1973, ApJ, 179, 539Kopal, Z., 1978, Astrophysis and Spae Siene Library, 68, 1, Dynamis of Close BinarySystems, Dordreht, D. Reidel Publishing Co.MLean, B.J., 1983, MNRAS, 204, 817Mohnaki, S.W., Doughty, N.A., 1972, MNRAS, 156, 51Nagy, T.A., 1977, PASP, 89, 366Niarhos, P.G., Manimanis, V.N., 2003, A&A, 405, 263Niarhos, P.G., Rovithis-Livaniou, H., Rovithis, P., 1993, Ap&SS, 203, 197Popper, D.M., 1980, ARA&A, 18, 115Pribulla, T., Ruinski, S.M., Lu, W., Mohnaki, W., Conidis, G., Blake, R.M., DeBond,H., Thomson, J.R., Pyh, W., Ogloza, W., Siwak, M., 2006, astro-ph/0605357Van Hamme, W., Wilson, R.E., 1985, A&A, 152, 25Wilson, R.E., 1994, PASP, 106, 921Wilson, R.E., Devinney, E.J., 1971, ApJ, 166, 605

ERRATUM FOR IBVS 5714The true shape of the elipsing binary light urve and the modi�ed, orret period ofV1898 Cyg was already published in IBVS 5699/76 (2005, July 20) by Caton & Smith(http://www.konkoly.hu/gi-bin/IBVS?5699#76).
The Editors
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BVRCIC OBSERVATIONS OF THEDWARF NOVA AH Her DURING 2005SPOGLI, C.1;2; CIPRINI, S.1;3; FIORUCCI, M.1; CAPEZZALI, D.1;2; MANCINELLI, V.2;BRUNOZZI, P.2; FAGOTTI, P.2; NUCCIARELLI, G.1; TOSTI, G.1; ROCCHI, G.21 Physis Dept and Astronomial Observatory, University of Perugia, Via A. Pasoli, 06123 Perugia, Italy2 Porziano Astronomial Observatory, Via Santa Chiara 2, 06081 Assisi, PG, Italy3 Tuorla Astronomial Observatory, University of Turku, V�ais�al�antie 20, 21500 Piikki�o, Finland

AH Her belongs to the sublass of dwarf novae (DNe) named by the group prototypeZ Cam. DNe in general are atalysmi variable stars haraterized by the presene ofsudden inreases of brightness (2{5 mag, outbursts) in the optial light urve, and onsistof a white dwarf (primary) star areting matter from a red dwarf (mass donor), whihis in ontat with its Rohe lobe. Outburst intervals for eah objet are quasi-periodi,but within the DN family, intervals an range from days to deades. In partiular starslike AH Her (Z Cam sublass) display intervals of outbursts as well as phases of steadybrightness (known as standstill stages). AH Her varies in magnitude between V = 14:7to V = 13:9 at minimum, while in the outburst the star may reah the value of V = 11:3.During the standstill stages the brightness value is swinging about V = 12:0 magnitude(Ritter & Kolb, 1998). The reurrene time (T) between two outbursts varies of 7{27days (for a review see Spogli et al., 2001, and referenes therein). In partiular an inreaseof T aompanied by a slow brightening of the mean V magnitude was reported reentlyby �Simon (2004), while aurate radial veloity determinations of the AH Her system anbe found in North et al. (2002).
Table 1B V RC ICMaximum outburst 11:77� 0:08 11:84� 0:05 11:74� 0:05 11:67� 0:04Minimum of light 15:07� 0:12 14:52� 0:05 14:09� 0:05 13:48� 0:05Mean values at minimum 14:2� 0:3 13:9� 0:3 13:5� 0:2 13:1� 0:1Mean values at maximum 12:1� 0:2 12:0� 0:1 11:9� 0:1 11:8� 0:1Outburst amplitude 3.2 2.6 2.4 1.8Deay rates (mag/day) 0.27� 0.12 0.22� 0.05 0.18� 0.05 0.16� 0.05B � V V �RC R� I) V � ICMean values at Maximum �0:03 0.08 0.14 0.23Mean Values at Minimum 0.36 0.34 0.49 0.83
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Figure 1. BV RCIC light urves of AH Her from 25 May 2005 to 30 September 2005 assembled withour original data (�lled irle symbols). The available V -band data from the AFOEV database are alsoreported for a omparison (open square symbols). Time expressed in Julian Days is reported in theX-axis
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Figure 2. The V � I olour index variations of AH Her plotted against the V magnitude. The starappears to be redder in quiesene and data are well represented by a simple linear trend

Figure 3. The B � V olour index variations of AH Her plotted against the V magnitude. Thesattering in the data (owed to the smaller preision in B data when the star is faint, and possibly tosome loop patterns) is evident, even if the bluer when brighter general trend is still identi�able
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In this brief paper we present results of our intermittent observations of AH Her madein the year 2005 at the Astronomial Observatory of the Perugia University and thePorziano amateur observatory. Observations were performed in the B, V (Johnson), andRC , IC (Cousins) photometri bands. Instruments and photometri tehniques used atthe Perugia Observatory are already desribed in Spogli et al. (1998), while the alibrationstars are reported in Spogli et al. (2001). In the Porziano Observatory we used a 0.30-mShmidt{Cassegrain f/6.5 telesope, equipped with an AP-32ME CCD amera (Kodak3200-ME, 2184 � 1470 pixels). AH Her was monitored from 26/05/2005 to 30/09/2005for a total of 48 photometri nights (Figure 1). Our data are reported in Table 2, whihis available eletronially through the IBVS website as �le 5727-t2.tex, while in Table 1the main harateristis of our dataset (improving the values reported in our previouspubliations) are outlined. We omputed the ontinuum spetral slope using the sameproedure desribed in Spogli et al. (1998). We found a value ranging from 0.6 to 1.1,with a mean value equal to 0:7� 0:2.The results presented here are part of a projet devoted to gain multi-band light urvesof a sample of DNe, with the goal of inreasing the historial database and information onthis lass of atalysmi variables whih an help to onstrain theoretial models. Figure 2and Figure 3 show the olour-indies versus magnitude diagrams for AH Her: obviouslythe star is bluer during the outburst and redder in quiesene stages, but it is worth tonote that the data seem to be well represented by a linear regression (at least for the V �Iplot, haraterized by higher preision photometri data), and there is not a loop typialof other DNe (see, for example, Spogli et al., 2000a, 2000b). On the other hand the largersattering in the B�V plot might also be produed by few loop patterns produed duringoutburst. A study of this behaviour is underway, even if the statistis is poor.

Referenes:North, R.C., Marsh, T.R., Kolb, U., Dhillon, V.S., Moran, C.K.J., 2002, MNRAS, 337,1215Ritter, H., Kolb, U., 1998, A&AS, 129, 83�Simon, V., 2004, Balt. Astron., 13, 101Spogli, C., Fiorui, M., Tosti, G., 1998, A&AS, 130, 485Spogli, C., Fiorui, M., Raimondo, G., 2000a, IBVS, No. 4977Spogli, C., Fiorui, M., Raimondo, G., 2000b, IBVS, No. 4978Spogli, C., Fiorui, M., Tosti, G., Raimondo, G., 2001, IBVS, No. 5147
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TIMES OF MINIMA OF THE ECLIPSING BINARY SYSTEM EG CEPHEI

DIAMOND, B.1;4; TRI, L.2;4; SIEVERS, J.2; ANGIONE, R.31 California State University, Chio2 San Diego Mesa College3 Astronomy Department, San Diego State University; e-mail: angione�mintaka.sdsu.edu4 NSF REU student
Observatory and telesope:Mount Laguna Observatory, 0.4-m and 0.6-m reetorsDetetor: Photoeletri (see Remarks)Method of data redution:Standard photoeletri di�erential photometry redutionMethod of minimum determination:Kwee{van Woerden algorithmObserved star(s):Star name GCVS Coordinates (J2000) Comp./hektype RA De star(s)EG Cep EB 20h15m56:s8 +76Æ4803600 HD 193834, HD 194400Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+EG Cep 2439004.7837 3 P UBV2439137.6721 4 P UBV2439290.7096 3 P UBV2439292.8882 5 P UBV2439297.7895 3 P UBV2447732.8995 3 P uvb2448067.8419 3 P uvby2448121.7603 3 P uvby
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Remarks:The �rst �ve times of minima were determined from data in an unpublished mas-ter's thesis (Cohran, 1967). Cohran's observations were made at Mount LagunaObservatory using a 0.4-meter reeting telesope with a dry ie ooled 1P21 photo-multiplier, the UBV system, and a harge-integrating photometer. His omparisonand hek stars were HD 193834 and BD+76Æ787 respetively. EG Cephei was alsoobserved during 1989 and 1990 at Mount Laguna Observatory with the 24-inhSmith reetor. The 1989 observations were made using a photometer employingan EMI 6256 photomultiplier, while the 1990 observations were made with a Ham-mamatsu R943-02 tube, both were thermoeletrially ooled. This photometry wasarried out in pulse-ounting mode using the Str�omgren uvby system. Comparisonand hek stars were HD 194400 (F8, V = 9:72) and HD 194130 (F2, V = 8:87)respetively.Aknowledgements:Aknowledgements: This work was supported by the NSF Researh Experiene forUndergraduates (REU) Program. Use was made of the SIMBAD data base.

Referene:Cohran, G.V., 1967, Masters Thesis, San Diego State University

ERRATUM FOR IBVS 5607The orret identi�er for NSV 10478 is USNO 0900-12232367.
The Editors

ERRATUM FOR IBVS 5681One of the eentri elipsers in IBVS 5681 is wrongly identi�ed as GSC 3682-0837 =USNO-A2.0 1425-02073759 = 2MASS J01315922+5926474.The elipsing binary with a period of 6.1772 d is atually GSC 3682-0736 = UCAC250208296 = 2MASS J01215916+5833136 at 01h21m59:s16 +58Æ33m13:006 (2000.0). Thespetral type is B0.
P. Dubovsky, S. Otero
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NEW TIMES OF MINIMA OF SOME ECLIPSING BINARY STARS
C�AKIRLI, �O.; G�UNG�OR, C.; PINAR, A.; C�AMURDAN, C.M.Ege University Observatory, Bornova, TR-35100, _Izmir, Turkey; e-mail: omur.akirli�ege.edu.tr

Observatory and telesope:TUG 40-m Cassegrain{Shmidt telesope of the Turkish National Observatory,(TUG40);EUO A35-m Fork{Mounts telesope of the Ege University Observatory, (A35)
Detetor: Apogee amera, Peltier ooling, Ap7p hip, 12:003 � 12:003FOV, 512� 512 pixels;Apogee amera, Peltier ooling, KAF1600E2 hip, 9:000 �13:008 FOV, 1024� 1536 pixels
Method of data redution:Redution of the CCD frames was made with IRAFy software
Method of minimum determination:Kwee{van Woerden method (Kwee & van Woerden, 1956)
Remarks:We present 23 minima times of 4 elipsing binaries. In the Remarks olumn ofTimes of Minima table, telesopes used in the observations are given.
Aknowledgements:We are grateful to T�UB_ITAK National Observatory and Ege University Observa-tory for use of the telesope time alloation and other failities.yIRAF is distributed by National Optial Astronomy Observatory, whih is operated by the Assoiation of Universityfor Researh in Astronomy, in. (AURA) under ooperative agreement with the NSF (National Siene Foundation).
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Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+TT Cet 53271.3394 0.0002 I BV R TUG4053271.5839 0.0002 II BV R TUG4053272.3117 0.0002 I BV R TUG4053273.5278 0.0002 II BV R TUG4053274.5002 0.0002 II BV R TUG4053275.4714 0.0003 II BV R TUG4053276.4449 0.0002 II BV R TUG40MZ Del 53213.3062 0.0006 I BV TUG4053214.4165 0.0003 II BV TUG4053215.5123 0.0005 I BV TUG4053217.3404 0.0002 II BV TUG4053218.4438 0.0004 I BV TUG40CP Ps 53258.4313 0.0007 I UBV A3553264.5859 0.0004 I UB A3553265.2682 0.0002 I UBV A3553279.2917 0.0007 II UBV A3553287.5058 0.0005 II UBV A3553290.2337 0.0005 II UBV A35MX Del 53208.5316 0.0001 I V A3553232.3124 0.0006 II BV A3553237.5008 0.0004 II BV A3553254.3537 0.0005 I BV A3553267.3259 0.0005 I UBV A35

Referene:Kwee, K.K., & van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327

ERRATUM FOR IBVS 5709The times of observations of BH Aur were erroneously given in IBVS 5709. The normalmaximum time of BH Aur in Table 2 should orretly read as 2453755.264 [HJD℄.The light urve data �les have also been orreted and are available from the IBVSwebsite.
The authors



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5730 Konkoly ObservatoryBudapest20 Otober 2006HU ISSN 0374 { 0676
GSC 02799-00902: A NEW Æ St VARIABLEZHANG, X.B.; ZHANG, R.X.National Astronomial Observatories, Chinese Aademy of Sienes, Beijing 100012, China

GSC 02799-00902 (�2000 = 01h01m26:s55, Æ2000 = +38Æ03013:000) is a never-studied faintstar (V ' 11:1 mag) in the �eld of the elipsing binary WZ And. In the 2004 observationseason, we have made a time-series CCD photometry of WZ And (Zhang & Zhang, 2006).GSC 2799-902 was observed as one of the referene stars. Nelson (2000) also used thisstar as omparison for WZ And. During data redutions, we found that it ould be a newpulsating variable star. To identify its spetral type as well as the variation lassi�ation,spetrosopy of the star was performed later. In this paper, we report the disovery ofthis new variable. A preliminary disussion on the properties and pulsating nature of thestar is given.Our photometri observations were arried out at the Xinglong Station of NAOC onthree nights between 12 and 14 Otober, 2004. The data were olleted using the 85-mreetor with a AP7P 512� 512 CCD amera. A single Johnson V �lter was used. Theexposure time was 60 seonds for eah measurement. The star GSC 02799-00396 was usedas the omparison star. The spetrosopy was made on 25 Ot., 2004 with the 2.16-mtelesope at the Xinglong Station of NAOC. A Zeiss universal spetrograph was usedwith a Tektronix 1 k� 1 k CCD and a 200 �Amm�1 grating. A He-Ar lamp was used forwavelength alibration.The light urves obtained for the star are shown in Fig. 1. It shows that GSC 02799-00902 is obviously an osillating variable with an observed total V amplitude of about0.04 mag. The spetrum presented in Fig. 2 suggests a spetral type of F0-F2 for thestar. Therefore we onlude that GSC 02799-00902 ould be a new Æ Suti variable.To searh for periodiity of the light variations, a Fourier analysis was performed byusing the algorithm Period98 (Sperl, 1998). The step-by-step amplitude spetra produedfrom the data are shown in Fig. 3. The Fourier analysis reveals a dominant pulsatingfrequeny f1 at 9.9046 /d. Another frequeny ould be deteted at f2 = 5:3804 /d,though the S/N ratio is relatively low. It seems that this star ould be osillating withmulti-period. The main results of the frequeny analysis are given in Table 1. With the2-frequeny model, a �tting to the observed light urve is made as shown in Fig. 1.
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Figure 1. Observed V -band light urve of GSC 02799-00902, �tted with a 2-frequeny model

Figure 2. The 1-D spetrum of GSC 02799-00902



IBVS 5730 3

Figure 3. The spetral window and amplitude spetrum of GSC 02799-00902 photometri data
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Table 1. Results of the frequeny analysisName Frequeny (/d) Ampl./2 (mmag) Phase S/Nf1 9.9046 7.84 0.5962629 8.4f2 5.3804 4.12 0.5564623 3.8

Referenes:Nelson, R.H., 2000, IBVS, No. 4840Sperl, M., 1998, Manual for Period98 (V1.0.4). A period searh-program for Windowsand Unix, http://www.univie.a.at/tops/Period98/Zhang, X.B., Zhang, R.X., 2006, New A., 11, 339
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PHOTOELECTRIC MINIMA OF SELECTED ECLIPSING BINARIESAND MAXIMA OF PULSATING STARS(BAV MITTEILUNGEN NO. 178)H�UBSCHER, J.; PASCHKE, A.; WALTER, F.Bundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Munsterdamm 90, 12169 Berlin,Germany
In this 55th ompilation of BAV results, photoeletri observations obtained in theyears 2005 till 2006 are presented on 915 variable stars giving 1722 minima and max-ima. All moments of minima and maxima are helioentri. The errors are tabulated inolumn `�'. The values in olumn `O�C' are determined without inorporation of non-linear terms. The referenes are given in the setion `Remarks'. All information aboutphotometers and �lters are spei�ed in the olumn `Rem'. The observations were madeat private observatories. The photoeletri measurements and all the lighturves withevaluations an be obtained from the oÆe of the BAV for inspetion.

Table 1: Elipsing binariesVariable Min JD 24. . . � Obs O � C Fil RemRT And 53661.3525 .0005 JU �0:0074 GCVS 85 2)53716.3829 .0026 JU �0:0083 s GCVS 85 2)TT And 53662.4564 .0006 RAT RCR �0:0791 GCVS 85 -Ir 1)WZ And 53658.5125 .0001 RAT RCR +0:0358 GCVS 85 -Ir 1)XZ And 53335.2573 .0002 MON +0:1427 GCVS 85 V 1)53681.3712 .0003 JU +0:1507 GCVS 85 2)53715.3055 .0002 RAT RCR +0:1530 GCVS 85 -Ir 1)AA And 53657.4414 .0003 AG �0:0965 GCVS 85 -Ir 1)AB And 53612.5591 .0019 PC �0:0165 GCVS 85 -Ir 7)53613.5531 .0022 PC �0:0182 GCVS 85 -Ir 7)53619.5285 .0022 PC �0:0168 GCVS 85 -Ir 7)53631.4768 .0029 PC �0:0166 GCVS 85 -Ir 7)53633.4678 .0006 JU �0:0170 GCVS 85 2)53649.3968 .0016 PC �0:0188 GCVS 85 -Ir 7)53656.3685 .0004 AG �0:0169 GCVS 85 V 1)53656.5353 .0007 AG �0:0160 s GCVS 85 V 1)AD And 53653.3470 .0010 JU �0:0294 GCVS 85 2)AP And 53618.4586 .0004 AG -Ir 1)53660.5213 .0002 RAT RCR -Ir 1)BD And 49646.5962 .0013 MS +0:0094 GCVS 85 1)49688.2583 .0013 MS +0:0103 GCVS 85 1)49948.4109 .0013 MS +0:0118 GCVS 85 1)49954.4298 .0013 MS +0:0130 GCVS 85 1)50081.2650 .0008 MS +0:0130 GCVS 85 1)
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Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemBD And 50346.5092 .0002 MS +0:0142 GCVS 85 1)50380.3016 .0003 MS +0:0147 GCVS 85 1)52955.4219 .0002 RAT RCR +0:0095 GCVS 85 -Ir 1)53268.3486 .0001 MS FR +0:0142 GCVS 85 6)53406.2942 .0017 SCI +0:0150 GCVS 85 2)BL And 53657.6266 .0040 AG �0:0032 GCVS 85 -Ir 1)DK And 52929.5210 .0007 MZ �0:0002 BAVR 55,106� V 18)DS And 53619.3284 .0006 DIE +0:0013 GCVS 85 11)53706.2323 .0008 DIE +0:0005 GCVS 85 11)EP And 53612.5360 .0001 RAT RCR +0:0694 GCVS 85 -Ir 1)53746.2958 .0002 WTR +0:0696 GCVS 85 -Ir 12)EX And 53618.5298 .0004 AG -Ir 1)GZ And 53701.2770 .0009 JU �0:0049 GCVS 85 2)LO And 53618.3704 .0007 AG +0:0879 s GCVS 85 -Ir 1)53618.5617 .0003 AG +0:0888 GCVS 85 -Ir 1)53637.5844 .0002 RAT RCR +0:0689 GCVS 85 -Ir 1)53655.4633 .0002 RAT RCR +0:0477 GCVS 85 -Ir 1)QW And 53662.2684 .0001 AG -Ir 1)53662.5172 .0020 AG -Ir 1)QX And 53600.5261 .0004 RAT RCR -Ir 1)53601.5559 .0003 RAT RCR -Ir 1)V376 And 53655.3697 .0080 JU 2)V404 And 53683.3742 .0004 JU 2)53706.3588 .0008 JU 2)AF Aps 53544.368 .002 HND -Ir 19)BH Aps 53923.378 .002 HND -Ir 19)CX Aqr 53681.3462 .0021 DIE +0:0028 GCVS 85 11)OO Aql 53173.5372 .0022 MON +0:0286 s GCVS 85 V 1)53530.5719 .0001 SIR +0:0308 GCVS 85 -Ir 8)53609.3790 .0004 MON +0:0323 s GCVS 85 V 1)V346 Aql 53548.4612 .0001 SIR �0:0106 GCVS 85 -Ir 8)V417 Aql 53648.2723 .0033 PC �0:0513 s BAVR 33,152� -Ir 7)V609 Aql 53612.327 .001 RAT RCR �0:040 GCVS 85 -Ir 1)V640 Aql 49169.5463 .0013 MS +0:0819 GCVS 85 1)49888.4686 .0012 MS +0:1315 s GCVS 85 1)49895.4832 .0017 MS +0:1286 GCVS 85 1)49897.4461 .0011 MS +0:1266 s GCVS 85 1)49898.5709 .0013 MS +0:1286 s GCVS 85 1)49952.4479 .0013 MSR +0:1112 s GCVS 85 1)49997.3483 .0013 MS +0:0996 s GCVS 85 1)50667.4408 .0014 MS �0:1195 s GCVS 85 1)51432.3804 .0005 MS �0:0874 GCVS 85 1)V724 Aql 53921.4554 .0006 AG �0:0240 s IBVS 3555 -Ir 1)V1341 Aql 53654.3613 .0010 QU V 2)V1355 Aql 53555.4517 .0005 AG -Ir 1)V1430 Aql 53621.3933 .0004 QU �0:0055 AJ 119,2391 V 3)53635.3723 .0004 QU �0:0061 AJ 119,2391 V 3)53653.2834 .0010 QU �0:0063 s AJ 119,2391 V 2)53918.4579 .0003 QU �0:0068 AJ 119,2391 V 3)V1542 Aql 53612.3523 .0005 WTR +0:0040 IBVS 5161 -Ir 12)53613.3998 .0005 WTR +0:0077 s IBVS 5161 -Ir 12)G472 Aql 53633.4375 .0010 QU V 3)53635.3950 .0010 QU V 3)CU Ara 53572.404 .003 HND -Ir 19)53576.562 .003 HND -Ir 19)RafV057 Ara 53152.391 .004 HND DVY 15)SS Ari 53330.3190 .0004 MON �0:0125 GCVS 85 V 1)53409.2829 .0014 ATB �0:0144 s GCVS 85 1)53681.2900 .0002 RAT RCR �0:0230 s GCVS 85 -Ir 1)53683.3202 .0003 DIE �0:0228 s GCVS 85 11)
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Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemSS Ari 53707.2731 .0004 DIE �0:0236 s GCVS 85 11)53764.3131 .0006 MON �0:0256 GCVS 85 V 1)RY Aur 53426.4116 .0003 RAT RCR +0:0270 GCVS 85 -Ir 1)RZ Aur 53755.3392 .0006 AG �0:1607 GCVS 85 -Ir 1)53764.3694 .0004 AG �0:1624 GCVS 85 -Ir 1)WW Aur 53759.2722 .0016 JU �0:0005 GCVS 85 2)ZZ Aur 53813.3343 .0002 AG +0:0150 GCVS 85 -Ir 1)AP Aur 53440.3615 .0011 JU +0:0526 s IBVS 3942 2)53745.5477 .0037 PC +0:0573 s IBVS 3942 -Ir 7)BC Aur 53755.4890: .0020 AG �0:6651 GCVS 85 -Ir 1)CG Aur 53411.3446 .0010 JU �0:0005 GCVS 85 2)53716.3652 .0021 SCI �0:0004 GCVS 85 2)CL Aur 53764.4382 .0005 FR +0:1123 GCVS 85 -Ir 10)DO Aur 53769.2844 .0104 FR -Ir 10)EM Aur 53658.6012 .0018 MON +0:0311 s AA 54.207 V 1)53659.5118 .0020 MON +0:0308 AA 54.207 V 1)53671.3383 .0062 FR +0:0147 s AA 54.207 -Ir 10)EO Aur 53744.3353 .0080 JU +0:0365 GCVS 85 2)FN Aur 53764.3737 .0011 AG �0:7076 GCVS 85 -Ir 1)FO Aur 53765.5973 .0036 FR �0:0778 s GCVS 85 -Ir 10)FP Aur 53755.3590 .0014 AG �0:0690 GCVS 85 -Ir 1)FW Aur 53762.4667 .0002 AG �0:0410 GCVS 85 -Ir 1)GX Aur 53750.5010 .0080 PC +0:0429 BAVM 69 -Ir 7)HU Aur 53683.4075 .0005 RAT RCR �0:0261 GCVS 85 -Ir 1)HW Aur 53632.6229 .0003 MS FR +0:0148 IBVS 5016 6)53750.3625 .0058 PC +0:0127 IBVS 5016 -Ir 7)KU Aur 53335.3754 .0013 MON +0:0252 GCVS 85 V 1)53360.4476 .0005 MON +0:0254 GCVS 85 V 1)53633.5996 .0005 MON +0:0250 GCVS 85 V 1)53715.4124 .0002 RAT RCR +0:0240 GCVS 85 -Ir 1)MO Aur 53765.5486 .0044 FR +0:0886 BAVM 68 -Ir 10)MU Aur 53765.3680 .0004 AG -Ir 1)NN Aur 50153.3582 .0003 AG 1)50488.4731 .0001 AG 1)51576.5111 .0003 AG 1)51576.5113 .0010 FR 9)51957.3251 .0002 AG 1)52253.2720 .0002 FR -Ir 9)52279.3843 .0004 AG -Ir 1)52340.3130 .0002 AG -Ir 1)52651.4926 .0004 FR 9)52947.4392 .0010 AG 1)52947.4407 .0006 FR 10)52949.6148 .0006 AG 1)52949.6186 .0005 FR 10)53082.3540 .0010 AG -Ir 1)V364 Aur 53683.3554 .0002 MS FR 6)V432 Aur 53377.3165 .0025 MON �0:0013 IBVS 5319 V 1)SS Boo 53862.5330 .0012 AG +0:0303 GCVS 85 -Ir 1)SU Boo 53534.4496 .0016 JU +0:0229 GCVS 85 2)TU Boo 53451.4464 .0002 RAT RCR +0:0499 GCVS 85 -Ir 1)53519.5458 .0018 AG +0:0490 GCVS 85 -Ir 1)53765.5145 .0003 MS FR +0:0462 s GCVS 85 1)TY Boo 53450.5406 .0002 RAT RCR �0:0151 s BAVM 68 -Ir 1)53862.3554 .0001 AG �0:0206 BAVM 68 -Ir 1)53862.5126 .0005 AG �0:0220 s BAVM 68 -Ir 1)TZ Boo 53862.3726 .0012 AG �0:0537 s BAVM 68 -Ir 1)53862.5216 .0006 AG �0:0533 BAVM 68 -Ir 1)53898.4775 .0003 AG �0:0534 BAVM 68 -Ir 1)UW Boo 53767.4834 .0020 MS FR +0:4960 GCVS 85 6)
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Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemYY Boo 53849.4673 .0020 AG �0:1035 GCVS 85 -Ir 1)AC Boo 53464.4246 .0002 RAT RCR +0:0803 GCVS 85 -Ir 1)53541.4350 .0005 QU �0:0914 GCVS 85 B 3)53566.4588 .0002 QU �0:0900 GCVS 85 B 3)53620.3832 .0004 QU �0:0873 GCVS 85 V 3)53895.4705 .0004 QU �0:0712 s GCVS 85 V 3)53898.4647 .0003 QU �0:0727 GCVS 85 V 3)53901.4619 .0005 QU �0:0711 s GCVS 85 B 3)AD Boo 53461.4575 .0004 RAT RCR +0:0244 GCVS 85 -Ir 1)53522.4864 .0020 SCI +0:0236 GCVS 85 2)AR Boo 53351.5425 .0016 MS FR 6)53351.7109 .0002 MS FR 6)53463.4508 .0002 MS FR 6)53813.4999 .0018 AG -Ir 1)BG Boo 53509.5285 .0083 SCI 2)53510.4660 .0083 SCI 2)BW Boo 53897.4777 .0017 JU �0:0110 GCVS 85 -Ir 2)CV Boo 52415.4396 .0010 MZ �0:0091 s BAVR 49,117 -Ir 3)53764.6989 .0005 MON �0:0104 s BAVR 49,117 V 1)DU Boo 53509.4731 .0025 JU 2)53814.6006 .0031 SCI 2)EF Boo 53911.4751 .0013 JU 2)ET Boo 53860.4049 .0020 AG -Ir 1)EW Boo 53862.4740 .0048 AG -Ir 1)FY Boo 53813.4963 .0016 AG -Ir 1)53813.6148 .0009 AG -Ir 1)GT Boo 53862.5191 .0018 AG -Ir 1)U1200-07442402 Boo 52722.3765 .0011 AG 1)52723.3911 .0022 AG 1)52724.4064 .0015 AG 1)52725.4133 .0021 AG 1)52726.4155: .0034 AG 1)52730.4701 .0017 AG 1)52820.5252 .0012 AG 1)52858.4779 .0001 AG 1)53110.4247 .0025 AG 1)53151.4015 .0030 AG 1)Y Cam 53867.4840 .0009 AG +0:3015 GCVS 85 -Ir 1)AK Cam 53867.4460 .0006 AG +0:0217 BAVM 69 -Ir 1)AO Cam 53760.3358 .0007 JU �0:0200 GCVS 85 2)AT Cam 53767.3818 .0035 JU �0:0197 BAVR 32, 36� 2)FN Cam 53846.3928 .0005 AG -Ir 1)TX Cn 53408.4319 .0002 RAT RCR +0:0343 s GCVS 85 -Ir 1)WW Cn 53752.5475 .0024 PC �0:0649 BAVR 32, 36� -Ir 7)XZ Cn 53764.4691 .0090 HMB V 4)53764.4692 .0040 HMB C 4)53764.4795 .0050 HMB Rs 4)53807.3556 .0050 HMB C 4)53807.3566 .0080 HMB Rs 4)53807.3727 .0090 HMB V 4)53808.4237 .0030 HMB C 4)53808.4272 .0040 HMB Rs 4)53808.4352 .0040 HMB V 4)YY Cn 53453.4057 .0015 RAT RCR -Ir 1)FF Cn 53815.4456 .0005 FR �0:1455 s IBVS 3859 -Ir 10)HN Cn 53406.2904 .0006 MS FR �0:0041 s IBVS 5260 6)53463.4055 .0002 PRK �0:0053 IBVS 5260 2)GSC1927.862 Cn 53464.4323 .0002 PRK 2)53721.4698 .0004 QU V 2)53765.3723 .0005 QU V 2)



IBVS 5731 5
Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemRV CVn 53534.4131 .0017 SCI 2)RY CMi 53765.4132 .0001 AG �0:2439 BAVM 127 -Ir 1)TT CMi 53768.5081 .0010 AG -Ir 1)TU CMi 53768.4826 .0016 AG -Ir 1)TX CMi 53768.3487 .0009 AG -Ir 1)53768.5416 .0011 AG -Ir 1)XZ CMi 53813.3672 .0003 AG �0:0107 GCVS 85 -Ir 1)AC CMi 53408.3559 .0002 RAT RCR +0:1566 s GCVS 85 -Ir 1)AK CMi 53768.5511 .0021 AG +0:2771 GCVS 85 -Ir 1)BB CMi 53813.4106 .0006 AG �0:0860 GCVS 85 -Ir 1)BF CMi 53768.4321 .0017 AG -Ir 1)CX CMi 51924.4334 .0004 MS FR +0:0001 IBVS 5366 6)51965.3861 .0001 MS FR +0:0010 s IBVS 5366 6)53673.5785 .0004 MS FR �0:0029 IBVS 5366 6)TW Cas 53633.4997 .0024 SCI �0:0166 GCVS 85 2)53746.3402 .0005 QU �0:0137 GCVS 85 V 2)ZZ Cas 53653.4972 .0008 AG �0:0162 GCVS 85 -Ir 1)53660.3368 .0010 AG �0:0160 s GCVS 85 -Ir 1)AT Cas 53660.2965 .0011 AG -Ir 1)AX Cas 53215.3644 .0002 MS FR �0:0771 GCVS 85 6)BH Cas 53717.3954 .0020 AG -Ir 1)BS Cas 53745.4799 .0056 PC �0:0140 IBVS 4778 -Ir 7)BW Cas 53670.3797 .0010 JU 2)CW Cas 53652.3711 .0001 RAT RCR +0:0516 GCVS 85 -Ir 1)53660.3435 .0005 AG +0:0529 GCVS 85 -Ir 1)53660.5028 .0009 AG +0:0528 s GCVS 85 -Ir 1)53660.6620 .0006 AG +0:0526 GCVS 85 -Ir 1)53675.3292 .0001 RAT RCR +0:0529 GCVS 85 -Ir 1)DN Cas 53657.4062 .0035 JU �0:0249 GCVS 85 2)DO Cas 53632.5148 .0031 SCI �0:0022 GCVS 85 2)DZ Cas 53656.4984 .0028 AG �0:1567 s GCVS 85 -Ir 1)EN Cas 53673.2776 .0014 MS FR +0:2779 GCVS 85 6)EP Cas 53656.4759 .0020 AG �0:0348 s GCVS 85 -Ir 1)GU Cas 53613.4901 .0003 QU �0:3063 GCVS 85 V 3)IS Cas 53653.3125 .0026 AG +0:0585 GCVS 85 -Ir 1)KL Cas 53654.2978 .0018 AG �0:0142 s GCVS 85 -Ir 1)KR Cas 53654.3712 .0023 AG �0:1428 GCVS 85 -Ir 1)MM Cas 53654.4119 .0034 AG +0:0203 BAVR 32, 36� -Ir 1)MN Cas 53654.5697 .0010 AG +0:0194 s GCVS 85 -Ir 1)53659.3537 .0044 AG +0:0111 GCVS 85 -Ir 1)MR Cas 53220.5596 .0008 MS FR 6)MS Cas 53653.4542 .0146 AG -Ir 1)53717.3739 .0009 AG -Ir 1)53768.3888 .0021 AG -Ir 1)MT Cas 53759.3698 .0022 AG -Ir 1)MV Cas 53660.3515 .0011 AG -Ir 1)NN Cas 53654.5647 .0018 AG -Ir 1)NU Cas 53671.5382 .0002 AG -Ir 1)OR Cas 53660.3375 .0012 AG �0:0197 GCVS 85 -Ir 1)53671.5495 .0016 AG �0:0191 GCVS 85 -Ir 1)OX Cas 53671.5437 .0018 AG +0:0029 GCVS 85 -Ir 1)PV Cas 53661.3827 .0003 QU +0:0318 s AA 54.207 V 3)QQ Cas 53768.3251 .0012 AG +0:0965 s BAVR 35, 1� -Ir 1)V336 Cas 53768.4501 .0022 AG -Ir 1)V350 Cas 53657.4335 .0017 AG -Ir 1)V359 Cas 53656.4147 .0011 AG �0:0110 IBVS 5016 -Ir 1)V360 Cas 53613.5771 .0090 PC -Ir 7)53619.5793 .0101 PC -Ir 7)V361 Cas 53656.3510 .0017 AG �0:1892 GCVS 85 -Ir 1)V364 Cas 53662.5174 .0005 AG �0:0219 s GCVS 85 -Ir 1)



6 IBVS 5731
Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemV366 Cas 53656.5723 .0003 RAT RCR �0:0882 IBVS 4798 -Ir 1)53671.5226 .0008 AG �0:0880 s IBVS 4798 -Ir 1)V368 Cas 53764.3400 .0080 JU �0:0354 GCVS 85 2)V375 Cas 53653.4421 .0057 AG +0:1779 BAVR 32, 36� -Ir 1)V389 Cas 53662.3582 .0011 AG +0:2074 GCVS 85 -Ir 1)53672.3393 .0002 MS FR +0:2095 GCVS 85 6)V411 Cas 53759.4058 .0015 AG -Ir 1)V445 Cas 53697.2575 .0002 MS FR �0:0137 BAVM 69 6)V449 Cas 53654.5437 .0018 AG -Ir 1)V471 Cas 53716.2534 .0006 AG �0:0194 GCVS 85 -Ir 1)53716.4534 .0004 AG +0:0126 s GCVS 85 -Ir 1)53716.6523 .0005 AG +0:0435 GCVS 85 -Ir 1)V473 Cas 53636.5087 .0016 AG �0:0132 IBVS 4669 -Ir 1)53651.4642 .0005 AG �0:0143 IBVS 4669 -Ir 1)53654.3736 .0005 AG �0:0131 IBVS 4669 -Ir 1)53654.5809 .0017 AG �0:0135 s IBVS 4669 -Ir 1)53659.3583 .0011 AG �0:0139 IBVS 4669 -Ir 1)53659.5653 .0033 AG �0:0147 s IBVS 4669 -Ir 1)53716.2768 .0007 AG �0:0135 IBVS 4669 -Ir 1)53716.4858 .0019 AG �0:0123 s IBVS 4669 -Ir 1)53716.6921 .0007 AG �0:0137 IBVS 4669 -Ir 1)V520 Cas 53656.5173 .0015 AG +0:0462 s GCVS 85 -Ir 1)V523 Cas 53648.5080 .0016 PC �0:0502 s GCVS 85 -Ir 7)53648.6237 .0017 PC �0:0513 GCVS 85 -Ir 7)53650.3771 .0001 RAT RCR �0:0506 s GCVS 85 -Ir 1)53661.4767 .0001 RAT RCR �0:0513 GCVS 85 -Ir 1)53661.5948 .0002 RAT RCR �0:0501 s GCVS 85 -Ir 1)53662.2965 .0021 AG �0:0494 s GCVS 85 -Ir 1)53662.4097 .0066 AG �0:0531 GCVS 85 -Ir 1)53662.5295 .0007 AG �0:0501 s GCVS 85 -Ir 1)53745.2570 .0017 PC �0:0491 s GCVS 85 -Ir 7)53745.3730 .0019 PC �0:0500 GCVS 85 -Ir 7)53745.4916 .0024 PC �0:0482 s GCVS 85 -Ir 7)V541 Cas 53650.5248 .0002 RAT RCR +0:0270 s GCVS 85 -Ir 1)V702 Cas 53652.4537 .0021 AG -Ir 1)U1425-02081650 Cas 53382.3901 .0005 AG -Ir 1)53388.3683 .0017 AG -Ir 1)53388.5297 .0018 AG -Ir 1)53409.3823 .0013 AG -Ir 1)53716.3454 .0005 AG -Ir 1)53716.5052 .0003 AG -Ir 1)53716.6642 .0013 AG -Ir 1)GSC3679.1920 Cas 53636.5414 .0002 AG -Ir 1)53651.3058 .0003 AG -Ir 1)53654.5008 .0010 AG -Ir 1)53659.2893 .0012 AG -Ir 1)53716.3656 .0015 AG -Ir 1)GSC3675.1186 Cas 51867.3498 .0008 AG 1)51867.4964 .0007 AG 1)51867.6458 .0015 AG 1)52171.4348 .0012 AG 1)52179.303 : .001 AG 1)52179.449 : .004 AG 1)52183.4626 .0017 AG 1)52183.6054 .0017 AG 1)52193.4171 .0006 AG 1)52193.5635 .0008 AG 1)52205.2993 .0007 AG 1)52224.4639 .0013 AG 1)52224.6100 .0011 AG 1)



IBVS 5731 7
Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemGSC3675.1186 Cas 52308.3953 .0005 AG -Ir 1)52618.271 .001 AG -Ir 1)52618.4176 .0006 AG -Ir 1)52618.5681 .0008 AG -Ir 1)52898.4343 .0007 AG -Ir 1)52898.5821 .0016 AG -Ir 1)53382.2620 .0002 AG -Ir 1)53382.4098 .0013 AG -Ir 1)53388.3500 .0010 AG -Ir 1)53388.4992 .0008 AG -Ir 1)53409.2992 .0008 AG -Ir 1)53636.4324 .0024 AG -Ir 1)53636.5836 .0002 AG -Ir 1)53651.4393 .0020 AG -Ir 1)53651.5855 .0017 AG -Ir 1)53654.4094 .0012 AG -Ir 1)53654.5535 .0015 AG -Ir 1)53659.3089 .0014 AG -Ir 1)53659.4604 .0012 AG -Ir 1)53659.6041 .0019 AG -Ir 1)53716.3542 .0008 AG -Ir 1)53716.5032 .0003 AG -Ir 1)53716.6482 .0012 AG -Ir 1)GSC4030.2020 Cas 53215.4410 .0004 MS FR 6)53215.5786 .0004 MS FR 6)53254.4031 .0002 MS FR 6)53637.4522 .0002 MS FR 6)SV Cen 53886.307 .002 HND 4)VW Cep 53612.4447 .0075 PC �0:0111 s GCVS 85 -Ir 7)53648.3452 .0044 PC �0:0132 s GCVS 85 -Ir 7)WW Cep 53683.5828 .0007 AG +0:0001 IBVS 4131 -Ir 1)WZ Cep 53657.3424 .0001 WTR �0:0636 s GCVS 85 -Ir 12)53672.3705 .0003 WTR �0:0636 s GCVS 85 -Ir 12)DW Cep 53639.3021 .0005 AG +0:4240 GCVS 85 -Ir 1)EG Cep 53933.4229 .0001 DIE +0:0139 GCVS 85 19)EK Cep 53614.4469 .0041 PC +0:0073 GCVS 85 -Ir 7)53683.2620: .0010 AG �0:0076 s GCVS 85 -Ir 1)EO Cep 49939.5599 .0008 MS +0:1644 s GCVS 85 1)49940.4658 .0006 MS +0:1535 GCVS 85 1)50048.6562 .0007 MS +0:1581 GCVS 85 1)50314.5272 .0004 MS +0:1487 GCVS 85 1)50679.4204 .0009 MS +0:1439 GCVS 85 1)53257.5076 .0002 MS FR +0:1080 GCVS 85 6)IM Cep 53635.3370 .0004 MS FR 6)53671.2772 .0003 MS FR 6)IP Cep 53683.4691 .0026 AG �0:0091 s IBVS 5016 -Ir 1)LP Cep 53544.4710 .0004 AG -Ir 1)NN Cep 53934.4529 .0050 JU +0:0127 GCVS 85 2)NS Cep 53639.6134 .0011 AG +0:1299 s GCVS 85 -Ir 1)V338 Cep 53544.4962 .0017 AG +0:0259 GCVS 85 -Ir 1)RW Com 53464.3613 .0001 RAT RCR �0:0214 s GCVS 85 -Ir 1)53840.4377 .0006 JU �0:0196 GCVS 85 2)53863.3423 .0011 FR �0:0188 s GCVS 85 -Ir 10)53863.4600 .0005 FR �0:0198 GCVS 85 -Ir 10)53863.5800 .0010 FR �0:0185 s GCVS 85 -Ir 10)UX Com 53768.4843 .0005 MS FR �0:0776 BAVM 69 6)CC Com 53446.4060 .0001 RAT RCR �0:0125 s GCVS 85 -Ir 1)53818.3717 .0004 DIE �0:0135 GCVS 85 11)53847.3921 .0001 WTR �0:0134 s GCVS 85 -Ir 12)EK Com 53406.6017 .0001 RAT RCR -Ir 1)



8 IBVS 5731
Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemEK Com 53408.6027 .0002 RAT RCR -Ir 1)EQ Com 53462.4654 .0004 MS FR 6)LO Com 53450.4120 .0004 RAT RCR -Ir 1)53863.3444 .0003 FR -Ir 10)53863.4874 .0015 FR -Ir 10)LP Com 53845.3888 .0019 JU 2)53863.4641 .0022 FR -Ir 10)NSV5740 Com 53863.4106 .0012 FR -Ir 10)RW CrB 53446.4878 .0004 RAT RCR �0:0080 GCVS 85 -Ir 1)53859.4583 .0043 FR �0:0024 s GCVS 85 -Ir 10)TU CrB 53408.5173 .0017 MS FR 6)TW CrB 53463.4983 .0001 RAT RCR +0:0051 SAC 70 -Ir 1)YY CrB 53919.4113 .0010 JU 2)53931.4598 .0024 JU 2)UW Cyg 53614.5040 .0001 RAT RCR +0:0238 GCVS 85 -Ir 1)53928.5256 .0009 AG +0:0244 GCVS 85 -Ir 1)VV Cyg 53601.4970 .0007 AG +0:0047 GCVS 85 -Ir 1)53621.4464 .0022 AG +0:0139 s GCVS 85 -Ir 1)WZ Cyg 53612.4780 .0038 PC +0:0580 GCVS 85 -Ir 7)ZZ Cyg 53612.3577 .0003 AG �0:0445 GCVS 85 -Ir 1)53637.5028 .0006 AG �0:0441 GCVS 85 -Ir 1)53901.5207 .0004 AG �0:0451 GCVS 85 -Ir 1)AE Cyg 53671.3843 .0010 SCI �0:0053 GCVS 85 2)BO Cyg 53220.5825 .0014 MON +0:0914 GCVS 85 V 1)CV Cyg 53636.5237 .0056 SCI +0:0065 AA 54.207 2)DK Cyg 53600.4554 .0004 RAT RCR +0:0433 s BAVR 35, 1� -Ir 1)53637.4063 .0015 JU +0:0449 BAVR 35, 1� 2)DX Cyg 53227.5392 .0006 FR -Ir 10)GG Cyg 53656.4096 .0005 RAT RCR +0:1234 GCVS 85 -Ir 1)53656.4103 .0015 FR +0:1241 GCVS 85 -Ir 10)53658.4057 .0036 SCI +0:1112 GCVS 85 2)53658.4143 .0007 AG +0:1198 GCVS 85 -Ir 1)53660.4218 .0008 AG +0:1189 GCVS 85 -Ir 1)KR Cyg 53601.4563 .0041 PC +0:0116 GCVS 85 -Ir 7)53639.4865 .0014 AG +0:0100 GCVS 85 -Ir 1)MY Cyg 53661.2630: .0010 AG �0:0056 GCVS 85 -Ir 1)53673.2849 .0013 SCI +0:0008 GCVS 85 2)NZ Cyg 53555.4420 .0010 AG -Ir 1)53614.5076 .0029 SCI 2)PV Cyg 53619.5236 .0020 SCI 2)QW Cyg 53555.4445 .0013 AG -Ir 1)QX Cyg 53612.5263 .0037 SCI 2)V345 Cyg 51032.5716 .0021 FR +0:0022 IBVS 5016 9)53639.4754 .0012 AG +0:0265 IBVS 5016 -Ir 1)53662.3041 .0033 SCI +0:0243 IBVS 5016 2)V346 Cyg 53655.3472 .0007 AG +0:1001 GCVS 85 -Ir 1)53921.4536 .0010 AG +0:1081 GCVS 85 -Ir 1)V370 Cyg 53534.5097 .0006 FR �0:0193 GCVS 85 -Ir 10)53593.3736 .0008 WTR �0:0208 GCVS 85 -Ir 12)53639.4615 .0036 FR �0:0182 s GCVS 85 -Ir 10)53650.3119 .0002 AG �0:0114 s GCVS 85 -Ir 1)53656.4974 .0012 FR �0:0223 s GCVS 85 -Ir 10)53657.2719 .0012 FR �0:0223 s GCVS 85 -Ir 10)V382 Cyg 53655.3070: .0050 AG +0:0628 s GCVS 85 -Ir 1)V401 Cyg 53517.5235 .0003 AG +0:0471 s GCVS 85 -Ir 1)53578.4199 .0023 AG +0:0491 GCVS 85 -Ir 1)53613.3802 .0017 AG +0:0460 GCVS 85 -Ir 1)53655.3377 .0002 RAT RCR +0:0476 GCVS 85 -Ir 1)53661.4599 .0016 FR +0:0512 s GCVS 85 -Ir 10)V443 Cyg 53619.5287 .0003 RAT RCR -Ir 1)



IBVS 5731 9
Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemV453 Cyg 53662.426 .002 FR -Ir 10)V454 Cyg 53655.2350: .0010 AG -Ir 1)V463 Cyg 53519.5221 .0005 AG �0:0011 AA 54.207 -Ir 1)53660.307 .007 FR �0:064 s AA 54.207 -Ir 10)V466 Cyg 53621.5057 .0014 AG +0:0048 s GCVS 85 -Ir 1)53637.5097 .0015 AG +0:0058 GCVS 85 -Ir 1)53656.2953 .0018 FR +0:0053 s GCVS 85 -Ir 10)53658.3831 .0015 AG +0:0057 GCVS 85 -Ir 1)53660.4725 .0015 AG +0:0078 s GCVS 85 -Ir 1)V469 Cyg 53656.2778 .0021 SCI 2)53921.4072 .0011 AG -Ir 1)V477 Cyg 53561.4780 .0030 JU +0:6963 AA 54.207 2)53612.4164 .0052 PC +0:0010 AA 54.207 -Ir 7)53655.3644 .0008 AG +0:7033 AA 54.207 V 1)V488 Cyg 53618.4404 .0011 AG +0:0767 s GCVS 85 -Ir 1)53636.3782 .0003 FR +0:0781 s GCVS 85 -Ir 10)53639.4608 .0011 AG +0:0779 GCVS 85 -Ir 1)V490 Cyg 53660.3244 .0005 AG -Ir 1)V493 Cyg 53655.2922 .0022 AG +0:1078 GCVS 85 -Ir 1)53660.3888 .0014 AG +0:1041 GCVS 85 -Ir 1)53920.5081 .0025 AG +0:1065 GCVS 85 -Ir 1)V496 Cyg 53600.4092 .0024 SCI 2)V502 Cyg 53928.4670: .0020 AG -Ir 1)V508 Cyg 53579.3945 .0003 AG -Ir 1)53612.5275 .0009 AG -Ir 1)53621.4931 .0008 AG -Ir 1)53637.4756 .0013 AG -Ir 1)V509 Cyg 53621.5846 .0019 AG -Ir 1)V513 Cyg 53565.4433 .0008 JU �0:3234 GCVS 85 2)53657.3330 .0035 SCI �0:3228 GCVS 85 2)V519 Cyg 53601.4683 .0009 AG -Ir 1)53621.4022 .0012 AG -Ir 1)V526 Cyg 53601.4359 .0011 AG +0:0464 GCVS 85 -Ir 1)53622.4063 .0033 AG +0:0480 GCVS 85 -Ir 1)V534 Cyg 53619.4066 .0018 AG -Ir 1)V587 Cyg 53619.5305 .0012 AG -Ir 1)53621.4891 .0019 AG -Ir 1)V628 Cyg 53619.4272 .0087 AG �0:0053 s IBVS 4381 -Ir 1)53631.5121 .0004 RAT RCR �0:0028 IBVS 4381 -Ir 1)V680 Cyg 53618.5660 .0002 RAT RCR +0:0191 BAVR 32, 36� -Ir 1)V687 Cyg 53519.4213 .0013 AG �0:0077 GCVS 85 -Ir 1)53613.3298 .0006 AG +0:0031 GCVS 85 -Ir 1)V700 Cyg 53648.3030 .0037 PC �0:0235 GCVS 85 -Ir 7)53657.3129 .0002 RAT RCR �0:0248 s GCVS 85 -Ir 1)V704 Cyg 53622.3854 .0027 AG +0:0305 GCVS 85 -Ir 1)V726 Cyg 53817.5851 .0004 MS FR 6)V787 Cyg 53901.4612 .0004 AG +0:0028 GCVS 85 -Ir 1)V822 Cyg 53658.2974 .0024 AG �0:1417 GCVS 85 -Ir 1)V824 Cyg 53658.3893 .0014 AG -Ir 1)V836 Cyg 53927.4402 .0015 AG +0:0147 GCVS 85 -Ir 1)V841 Cyg 53517.4066 .0027 AG +0:0070 s GCVS 85 -Ir 1)53614.4541 .0015 AG +0:0096 GCVS 85 -Ir 1)V856 Cyg 53516.5277 .0002 AG -Ir 1)53614.3415 .0010 AG -Ir 1)V859 Cyg 53517.4520 .0011 AG �0:0087 GCVS 85 -Ir 1)53519.4766 .0005 RAT RCR �0:0091 GCVS 85 -Ir 1)53612.4268 .0014 AG �0:0067 s GCVS 85 -Ir 1)V865 Cyg 53516.4996 .0001 AG -Ir 1)V869 Cyg 53620.5015 .0011 AG -Ir 1)V870 Cyg 53613.4446 .0012 AG -Ir 1)



10 IBVS 5731
Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemV874 Cyg 53613.3919 .0018 AG -Ir 1)V880 Cyg 53519.4017 .0124 AG -Ir 1)53601.5559 .0031 SCI 2)V884 Cyg 53578.4451 .0022 AG -Ir 1)53620.4490 .0015 AG -Ir 1)V885 Cyg 53549.4497 .0004 AG �0:0857 s GCVS 85 -Ir 1)53661.3234 .0007 FR �0:0685 s GCVS 85 -Ir 10)V887 Cyg 53661.3926 .0080 FR 9)V909 Cyg 53611.5038 .0002 AG �0:0198 BAVR 47, 2f -Ir 1)53621.3293 .0006 WTR �0:0131 s BAVR 47, 2f -Ir 12)V912 Cyg 53620.3547 .0002 AG �0:0973 GCVS 85 -Ir 1)53658.2770 .0015 AG �0:0980 GCVS 85 -Ir 1)53658.2780 .0006 RAT RCR �0:0970 GCVS 85 -Ir 1)V931 Cyg 53578.4719 .0019 AG �0:0434 s GCVS 85 -Ir 1)53602.3761 .0005 AG �0:0436 s GCVS 85 -Ir 1)53613.4755 .0026 AG �0:0426 GCVS 85 -Ir 1)53681.2624 .0017 SCI �0:0418 s GCVS 85 2)V932 Cyg 53659.3722 .0011 AG -Ir 1)V934 Cyg 53516.4601 .0009 AG �0:0716 GCVS 85 -Ir 1)53578.4716 .0009 AG �0:0720 s GCVS 85 -Ir 1)53613.5064 .0023 AG �0:0722 s GCVS 85 -Ir 1)V941 Cyg 53569.4677 .0015 AG -Ir 1)53578.4323 .0010 AG -Ir 1)53612.4781 .0017 AG -Ir 1)53621.4377 .0020 AG -Ir 1)V947 Cyg 53660.3590 .0008 FR -Ir 10)V957 Cyg 50189.5694 .0013 MS +0:1205 GCVS 85 1)53661.3301 .0012 AG +0:1534 s GCVS 85 -Ir 1)V961 Cyg 53639.2822 .0018 FR +0:9314 s GCVS 85 -Ir 10)53650.4910 .0008 AG +0:9424 GCVS 85 -Ir 1)53920.5015 .0008 AG �0:0754 GCVS 85 -Ir 1)V963 Cyg 53519.4764 .0007 AG �0:0005 GCVS 85 -Ir 1)53549.4611 .0007 AG �0:0012 GCVS 85 -Ir 1)53637.3265 .0004 RAT RCR +0:0001 GCVS 85 -Ir 1)53658.2450 .0008 AG �0:0014 GCVS 85 -Ir 1)53660.3378 .0002 RAT RCR �0:0006 GCVS 85 -Ir 1)53660.3379 .0004 FR �0:0005 GCVS 85 -Ir 10)V964 Cyg 53618.4732 .0014 AG -Ir 1)53657.4274 .0012 FR -Ir 10)V965 Cyg 53549.4917 .0034 AG -Ir 1)53658.3901 .0004 AG -Ir 1)V974 Cyg 53635.3598 .0013 FR �0:1142 s GCVS 85 -Ir 10)53656.2815 .0003 FR �0:1431 GCVS 85 -Ir 10)V975 Cyg 53660.3599 .0008 AG -Ir 1)V979 Cyg 53534.4593 .0010 FR +0:0376 GCVS 85 -Ir 10)53656.2856 .0043 FR +0:0354 GCVS 85 -Ir 10)53656.4696 .0024 FR +0:0325 s GCVS 85 -Ir 10)V1004 Cyg 53620.5218 .0007 AG �0:1472 s GCVS 85 -Ir 1)53621.5583 .0004 AG �0:1393 GCVS 85 -Ir 1)53637.3239 .0020 AG �0:1448 GCVS 85 -Ir 1)53660.3012 .0025 AG �0:1384 s GCVS 85 -Ir 1)53661.3222 .0009 AG �0:1460 GCVS 85 -Ir 1)53661.3233 .0007 RAT RCR �0:1449 GCVS 85 -Ir 1)53662.3499 .0023 FR �0:1468 s GCVS 85 -Ir 10)V1009 Cyg 53659.2835 .0004 AG -Ir 1)V1023 Cyg 50682.5985 .0018 FR -Ir 9)53661.3337 .0018 AG -Ir 1)V1034 Cyg 53612.3987 .0072 PC �0:0084 GCVS 85 -Ir 7)53614.3547 .0022 FR �0:0063 GCVS 85 -Ir 10)53636.3591 .0022 FR +0:0172 s GCVS 85 -Ir 10)



IBVS 5731 11
Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemV1034 Cyg 53655.3866 .0012 AG �0:0055 GCVS 85 V 1)V1066 Cyg 53619.3491 .0029 AG -Ir 1)53622.4487 .0016 AG -Ir 1)V1083 Cyg 53611.4820 .0038 SCI �0:0630 GCVS 85 2)V1136 Cyg 53899.4658 .0010 AG +0:0763 GCVS 85 -Ir 1)V1147 Cyg 53534.4634 .0002 FR -Ir 10)53656.4776 .0040 FR -Ir 10)V1171 Cyg 50702.3652 .0086 FR +0:6834 GCVS 85 9)53621.4903 .0029 SCI �0:0529 GCVS 85 2)V1191 Cyg 53612.4622 .0062 PC +0:0614 GCVS 85 -Ir 7)V1193 Cyg 53639.4604 .0009 AG -Ir 1)V1256 Cyg 53517.3797 .0008 AG -Ir 1)53578.4425 .0016 AG -Ir 1)53614.3828 .0021 AG -Ir 1)V1356 Cyg 53569.3926 .0010 AG +0:0954 GCVS 85 -Ir 1)53611.4650 .0014 FR +0:0989 s GCVS 85 -Ir 10)53612.4582 .0007 FR +0:1138 GCVS 85 -Ir 10)53659.4118 .0026 AG +0:1068 GCVS 85 -Ir 1)53661.3759 .0037 AG +0:1142 GCVS 85 -Ir 1)53661.3773 .0063 SCI +0:1156 GCVS 85 2)V1417 Cyg 53716.2493 .0010 SCI 2)V1425 Cyg 53920.4691 .0038 JU +0:0074 GCVS 85 2)V2150 Cyg 53600.4884 .0095 JU 2)V2181 Cyg 53618.6082 .0002 AG +0:0079 BAVR 50, 45f -Ir 1)53621.4738 .0013 AG +0:0061 BAVR 50, 45f -Ir 1)53636.3873 .0004 FR +0:0090 BAVR 50, 45f -Ir 10)53654.4569 .0014 FR +0:0140 s BAVR 50, 45f -Ir 10)V2239 Cyg 53655.4754 .0022 AG -Ir 1)V2240 Cyg 53655.4463 .0024 AG -Ir 1)GCS3576.170 Cyg 52802.5543 .0010 QU -I 3)52812.4781 .0010 QU -I 3)52829.4887 .0017 AG -Ir 1)52831.5151 .0007 AG -Ir 1)52863.5105 .0016 AG -Ir 1)52864.5304 .0065 AG -Ir 1)52867.5607 .0047 AG -Ir 1)52868.3701 .0036 AG -Ir 1)52946.3385 .0015 AG -Ir 1)53215.4640 .0006 AG -Ir 1)53216.4767 .0009 AG -Ir 1)53217.4888 .0011 AG -Ir 1)53221.5370 .0013 AG -Ir 1)53612.3645 .0008 AG -Ir 1)53612.5733 .0006 AG -Ir 1)53621.4824 .0022 AG -Ir 1)53637.4781 .0015 AG -Ir 1)53901.5371 .0019 AG -Ir 1)U1275-15134722 Cyg 52863.5507 .0008 AG 1)52898.4615 .0022 AG 1)52899.4624 .0006 AG -Ir 1)52901.4984 .0006 AG -Ir 1)52903.4967 .0063 AG -Ir 1)52907.5548 .0040 AG -Ir 1)52913.3772 .0014 AG -Ir 1)52928.5470 .0016 AG -Ir 1)52929.3058 .0020 AG -Ir 1)52929.5538 .0031 AG -Ir 1)53619.5514 .0008 AG -Ir 1)53621.5722 .0012 AG -Ir 1)53622.5816 .0024 AG -Ir 1)



12 IBVS 5731
Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemU1275-15124020 Cyg 52864.4067 .0012 AG 1)52902.5326 .0024 AG -Ir 1)53619.5945 .0002 AG -Ir 1)U1200-12680286 Cyg 53569.4763 .0018 AG -Ir 1)53578.4043 .0007 AG -Ir 1)53611.5377 .0013 AG -Ir 1)53612.5305 .0011 AG -Ir 1)53613.5221 .0017 AG -Ir 1)53614.3154 .0010 AG -Ir 1)53614.5132 .0002 AG -Ir 1)53618.4820 .0008 AG -Ir 1)53620.4654 .0002 AG -Ir 1)53621.4574 .0007 AG -Ir 1)53637.3294 .0019 AG -Ir 1)53637.5269 .0023 AG -Ir 1)53650.4249 .0035 AG -Ir 1)53659.3546 .0005 AG -Ir 1)53920.4486 .0010 AG -Ir 1)GSC3575.3593 Cyg 52886.4397 .0029 AG 1)53579.5168 .0007 AG -Ir 1)53601.5283 .0011 AG -Ir 1)53612.5385 .0012 AG -Ir 1)53619.5080 .0006 AG -Ir 1)53621.3446 .0021 AG -Ir 1)53637.4891 .0017 AG -Ir 1)U1200-13084491 Cyg 53233.4810 .0034 FR -Ir 10)53245.4929 .0011 FR -Ir 10)53534.5218 .0010 FR -Ir 10)Z Dra 53862.3793 .0001 WTR �0:1758 GCVS 85 -Ir 12)RR Dra 53900.4166 .0004 AG +0:0503 GCVS 85 -Ir 1)TZ Dra 53523.4260 .0017 JU �0:0190 GCVS 85 2)53542.4817 .0009 JU �0:0161 GCVS 85 2)53614.3596 .0001 RAT RCR �0:0190 GCVS 85 -Ir 1)53627.3511 .0004 RAT RCR �0:0181 GCVS 85 -Ir 1)AU Dra 53813.4700 .0005 MS FR 6)BH Dra 53894.4099 .0010 JU �0:0048 GCVS 85 2)BV Dra 53634.3578 .0017 SCI 2)53634.5220 .0022 SCI 2)BW Dra 53813.4144 .0014 SCI 2)53813.5905 .0011 SCI 2)DW Dra 53716.5707 .0019 SCI 2)HP Dra 53656.5277 .0045 SCI 2)SX Gem 53670.6087 .0011 FR �0:0582 GCVS 85 -Ir 10)53766.2905 .0002 MS FR �0:0578 GCVS 85 6)TX Gem 53381.3563 .0003 RAT RCR �0:0234 GCVS 85 -Ir 1)TZ Gem 53760.4599 .0014 FR -Ir 10)WW Gem 53433.3603 .0042 ATB +0:0255 s GCVS 85 1)AC Gem 53755.4517 .0021 FR �0:2736 GCVS 85 -Ir 10)AV Gem 53746.3226 .0007 MS FR 6)AY Gem 53670.6431 .0013 FR �0:0488 GCVS 85 -Ir 10)AZ Gem 53655.5850 .0004 MS FR +0:0812 GCVS 85 6)DP Gem 50012.6779 .0013 MS �0:1393 GCVS 85 1)50043.3859 .0013 MS �0:1433 GCVS 85 1)50072.4249 .0013 MS �0:1411 GCVS 85 1)50113.4707 .0013 MS �0:4169 GCVS 85 1)50369.5211 .0013 MS �0:1137 GCVS 85 1)51185.4134 .0006 MS �0:0438 GCVS 85 1)53035.2722 .0004 AG +0:1150 s GCVS 85 -Ir 1)53635.616 : .002 MS FR �0:101 GCVS 85 6)53764.3291 .0005 MS FR �0:0985 s GCVS 85 6)



IBVS 5731 13
Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemDP Gem 53765.4457 .0006 AG �0:0987 s GCVS 85 -Ir 1)EL Gem 50425.4404 .0013 MS �0:1826 GCVS 85 1)50463.2872 .0013 MS �0:1865 s GCVS 85 1)50752.5223 .0013 MS �0:1879 GCVS 85 1)53670.5735 .0008 FR �0:2121 GCVS 85 -Ir 10)FT Gem 53759.4276 .0005 FR �0:0301 s GCVS 85 -Ir 10)53762.3685 .0012 FR �0:0273 s GCVS 85 -Ir 10)GM Gem 53408.3347 .0002 MS FR 6)HI Gem 53780.4468 .0013 AG -Ir 1)53813.3338 .0020 FR -Ir 10)HR Gem 53706.4742 .0001 MS FR 6)KV Gem 53408.5014 .0016 ATB �0:0037 BAVR 52, 95� 1)53410.4736 .0011 ATB �0:0034 s BAVR 52, 95� 1)53745.5109 .0033 PC �0:0067 BAVR 52, 95� -Ir 7)53752.5055 .0091 PC �0:0034 s BAVR 52, 95� -Ir 7)53760.3910 .0001 AG �0:0054 s BAVR 52, 95� -Ir 1)53760.5708 .0002 AG �0:0048 BAVR 52, 95� -Ir 1)LO Gem 53794.3580 .0011 AG -Ir 1)MU Gem 53759.5548 .0018 FR +0:0178 GCVS 85 -Ir 10)53762.4595 .0006 FR +0:0177 GCVS 85 -Ir 10)OQ Gem 53056.4122 .0013 FR -Ir 10)GSC1330.287 Gem 52359.4159 .0069 ATB �0:0025 s BAVR 54,105� 1)52690.3392 .0010 AG �0:0003 s BAVR 54,105� -Ir 1)52690.5116 .0011 AG �0:0022 BAVR 54,105� -Ir 1)52691.3847 .0002 AG �0:0009 s BAVR 54,105� -Ir 1)52692.2576 .0037 AG +0:0003 BAVR 54,105� -Ir 1)52692.4307 .0003 AG �0:0010 s BAVR 54,105� -Ir 1)52694.3485 .0006 AG �0:0011 BAVR 54,105� -Ir 1)52694.5234 .0006 AG �0:0005 s BAVR 54,105� -Ir 1)52697.4853 .0009 AG �0:0026 BAVR 54,105� -Ir 1)52707.4253 .0005 AG �0:0007 s BAVR 54,105� -Ir 1)52713.3551 .0021 ATB +0:0011 s BAVR 54,105� 1)52716.3170 .0024 AG �0:0010 BAVR 54,105� -Ir 1)52721.3747 .0007 AG +0:0005 s BAVR 54,105� 1)52722.4219 .0014 ATB +0:0016 s BAVR 54,105� 1)52735.3237 .0028 ATB +0:0013 s BAVR 54,105� 1)53007.4879 .0013 AG +0:0012 BAVR 54,105� -Ir 1)53028.4116 .0017 AG +0:0026 BAVR 54,105� -Ir 1)53055.4366 .0007 AG +0:0030 s BAVR 54,105� -Ir 1)53070.4299 .0009 AG +0:0020 s BAVR 54,105� -Ir 1)53088.3831 .0021 ATB �0:0031 BAVR 54,105� 1)53407.4501 .0014 ATB �0:0012 BAVR 54,105� 1)53408.4977 .0021 ATB +0:0003 BAVR 54,105� 1)53410.4142 .0005 AG �0:0011 s BAVR 54,105� -Ir 1)53410.4194 .0042 ATB +0:0041 s BAVR 54,105� 1)53760.3386 .0008 AG �0:0022 BAVR 54,105� -Ir 1)53760.5120 .0004 AG �0:0031 s BAVR 54,105� -Ir 1)SZ Her 53894.4210 .0003 AG �0:0194 GCVS 85 -Ir 1)TU Her 53920.4811 .0005 AG �0:1661 GCVS 85 -Ir 1)UX Her 53621.3582 .0007 DIE +0:0555 GCVS 85 11)BV Her 53622.326 .003 SCI 2)CC Her 53814.5223 .0003 MS FR +0:1610 GCVS 85 6)ES Her 53636.364 .001 SCI 2)53818.5804 .0003 MS FR 6)53894.4361 .0013 AG -Ir 1)FN Her 53518.4246 .0010 AG +0:0982 GCVS 85 -Ir 1)HS Her 53542.442 : .001 SCI �0:021 GCVS 85 2)53555.542 : .001 SCI �0:021 GCVS 85 2)IK Her 53565.5663 .0011 SCI 2)LT Her 53408.6264 .0048 MS FR �0:0303 BAVM 69 6)



14 IBVS 5731
Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemMS Her 53932.4100 .0013 AG +0:0953 GCVS 85 -Ir 1)MX Her 53593.3858 .0022 SCI �0:5004 GCVS 85 2)V338 Her 53621.340 .001 SCI +0:069 GCVS 85 2)V357 Her 53569.4730 .0007 SCI 2)V359 Her 53860.3678 .0002 AG +0:1613 GCVS 85 -Ir 1)53895.4833 .0014 JU +0:1621 GCVS 85 2)V381 Her 53566.4359 .0007 AG -Ir 1)V387 Her 49810.5137 .0009 MS +0:1217 s GCVS 85 1)49839.3969 .0011 MS +0:1207 s GCVS 85 1)49841.4594 .0006 MS +0:1201 GCVS 85 1)49843.5250 .0005 MS MSR +0:1225 s GCVS 85 1)50199.5612 .0009 MS +0:1177 s GCVS 85 1)50592.4411 .0007 MS +0:1146 GCVS 85 1)50896.6041 .0009 MS +0:1101 GCVS 85 1)51299.5023 .0001 RAT RCR +0:1043 s GCVS 85 1)51302.4528 .0005 MS +0:1074 s GCVS 85 1)51345.4834 .0003 KI +0:1065 s GCVS 85 -Ir 1)51678.5320 .0004 KI +0:1035 s GCVS 85 -Ir 1)52043.4110 .0003 RAT RCR +0:0994 s GCVS 85 1)52368.5026 .0004 MS +0:0972 GCVS 85 6)53524.4460 .0015 AG +0:0863 GCVS 85 -Ir 1)53764.6520 .0004 MS FR +0:0825 s GCVS 85 6)V450 Her 53631.3622 .0011 RAT RCR +0:1425 s GCVS 85 -Ir 1)53860.4467 .0012 AG +0:1320 s GCVS 85 -Ir 1)53860.4621 .0015 FR +0:1474 s GCVS 85 -Ir 10)V502 Her 53601.3888: .0067 PC -Ir 7)53863.3991 .0017 AG -Ir 1)53894.4196 .0008 AG -Ir 1)53920.4549 .0009 AG -Ir 1)V719 Her 53847.4493 .0015 AG -Ir 1)V728 Her 53817.4733 .0003 MS FR +0:0451 IBVS 3234 6)53849.5198 .0021 AG +0:0440 IBVS 3234 -Ir 1)V731 Her 53515.4604 .0016 AG -Ir 1)53518.4479 .0016 AG -Ir 1)53847.4224 .0018 AG -Ir 1)V732 Her 53849.4764 .0060 AG -Ir 1)V733 Her 53849.4712 .0012 AG -Ir 1)V742 Her 53515.4699 .0042 AG -Ir 1)V829 Her 53860.4227 .0032 AG +0:0081 IBVS 5496 -Ir 1)53933.4921 .0022 JU +0:0149 IBVS 5496 2)V842 Her 53453.5199 .0001 RAT RCR �0:0231 BAVR 49,180 -Ir 1)53522.4533 .0014 JU �0:0219 s BAVR 49,180 2)53621.3451 .0002 RAT RCR �0:0237 s BAVR 49,180 -Ir 1)53846.3611 .0007 AG �0:0325 s BAVR 49,180 -Ir 1)V856 Her 53516.3955 .0003 AG -Ir 1)V857 Her 53516.4427 .0012 AG -Ir 1)V878 Her 53932.4204 .0009 JU 2)V972 Her 53440.474 .008 SCI 2)53900.5242 .0028 JU 2)V1005 Her 53846.4682 .0007 AG -Ir 1)V1032 Her 53860.5107 .0027 AG -Ir 1)V1033 Her 53565.4408 .0008 AG -Ir 1)V1034 Her 53518.5010 .0012 AG -Ir 1)V1036 Her 53565.4684 .0007 AG -Ir 1)V1042 Her 53519.4176 .0001 RAT RCR -Ir 1)V1047 Her 53863.3834 .0013 AG -Ir 1)53863.5489 .0003 AG -Ir 1)53920.4758 .0020 AG -Ir 1)V1053 Her 53863.4685 .0015 AG -Ir 1)V1055 Her 53515.4444 .0019 AG -Ir 1)



IBVS 5731 15
Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemV1055 Her 53849.4677 .0027 AG -Ir 1)V1057 Her 53524.4828 .0011 AG -Ir 1)V1062 Her 53515.4461 .0006 AG -Ir 1)53518.4611 .0019 AG -Ir 1)53847.4685 .0020 AG -Ir 1)V1064 Her 53863.4480 .0015 AG -Ir 1)V1067 Her 53515.4957 .0008 AG -Ir 1)53847.4259 .0037 AG -Ir 1)53847.5546 .0015 AG -Ir 1)AV Hya 53808.3342 .0003 MS FR �0:0855 GCVS 85 6)SW La 53632.4353 .0010 JU +0:0631 GCVS 85 2)53636.4450 .0008 JU +0:0638 s GCVS 85 2)53656.3297 .0004 AG +0:0638 s GCVS 85 V 1)53656.4906 .0003 AG +0:0643 GCVS 85 V 1)53656.6507 .0017 AG +0:0641 s GCVS 85 V 1)53683.4298 .0007 ATB +0:0630 GCVS 85 1)53687.2775 .0003 DIE +0:0620 GCVS 85 11)VX La 53650.3181 .0003 DIE +0:0524 GCVS 85 11)ZZ La 53928.4250 .0031 AG -Ir 1)AG La 53657.6487 .0033 AG -Ir 1)53928.4319 .0004 AG -Ir 1)AW La 53657.3460: .0010 AG +0:0292 BAVR 35, 1� -Ir 1)CG La 53657.4763 .0014 AG -Ir 1)53658.2942 .0008 AG -Ir 1)CO La 53165.5471 .0006 MON �0:0033 SAC 74 V 1)53223.4051 .0009 MON +0:0218 s SAC 74 V 1)53257.3332 .0007 MON +0:0212 s SAC 74 V 1)53600.4516 .0006 MON �0:0024 SAC 74 V 1)DG La 53657.4667 .0009 AG �0:2103 GCVS 85 -Ir 1)EK La 53653.3422 .0013 AG �0:0053 GCVS 85 -Ir 1)EM La 53614.4204 .0026 AG +0:0604 GCVS 85 -Ir 1)53657.4180 .0019 AG +0:0587 s GCVS 85 -Ir 1)53657.6139 .0021 AG +0:0601 GCVS 85 -Ir 1)EP La 53928.4485 .0013 AG �0:3610 GCVS 85 -Ir 1)EQ La 53658.3421 .0009 AG +0:0040 GCVS 85 -Ir 1)EX La 53657.5715 .0021 AG -Ir 1)53657.5727 .0007 AG -Ir 1)IL La 53895.4549 .0008 AG -Ir 1)53932.4358 .0013 AG -Ir 1)IP La 53653.3794 .0012 AG -Ir 1)53932.4101 .0001 AG -Ir 1)IU La 53614.5804 .0023 AG -Ir 1)53653.3444 .0015 AG -Ir 1)53932.4367 .0016 AG -Ir 1)IZ La 53653.5105 .0027 AG -Ir 1)LZ La 53614.3853 .0019 AG -Ir 1)MW La 53895.4741 .0014 AG -Ir 1)NR La 53658.3403 .0020 AG -Ir 1)53658.6376 .0005 AG -Ir 1)PP La 53632.2887 .0001 MS FR �0:0488 GCVS 85 6)V342 La 53653.3969 .0030 AG -Ir 1)V344 La 53637.4594 .0003 RAT RCR -Ir 1)53932.4253 .0008 AG -Ir 1)V345 La 53932.4522 .0020 AG +0:0813 Hartha Mitt. 13 -Ir 1)V364 La 53656.3711 .0023 AG +0:0158 s BAVR 47, 33f V 1)V441 La 53614.5041 .0015 AG �0:0362 s IBVS 5024 -Ir 1)53653.4210 .0032 AG �0:0400 s IBVS 5024 -Ir 1)53932.5262 .0016 AG �0:0205 IBVS 5024 -Ir 1)Y Leo 53445.4398 .0005 MON +0:0043 GCVS 85 V 1)53750.6199 .0037 PC �0:0001 GCVS 85 -Ir 7)



16 IBVS 5731
Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemRT Leo 53814.4020: .0050 AG -Ir 1)53814.4141 .0042 SCI 2)UZ Leo 53406.4350 .0002 RAT RCR �0:1502 GCVS 85 -Ir 1)VZ Leo 53387.4371 .0005 MS FR �0:0622 GCVS 85 6)53752.5433 .0045 PC �0:0746 GCVS 85 -Ir 7)WZ Leo 53706.6603 .0010 MS FR �0:4797 s GCVS 85 6)53814.3876 .0004 AG �0:2785 GCVS 85 -Ir 1)XX Leo 53814.3369 .0002 AG +0:1708 s GCVS 85 -Ir 1)XY Leo 53814.3220 .0021 AG +0:0164 s GCVS 85 -Ir 1)XZ Leo 53381.5166 .0002 RAT RCR +0:0370 s GCVS 85 -Ir 1)53683.6714 .0001 MS FR +0:0399 GCVS 85 6)53814.3850 .0007 AG +0:0405 GCVS 85 -Ir 1)AG Leo 53815.4502 .0014 AG +0:0837 GCVS 85 -Ir 1)BW Leo 53813.3657 .0002 MS FR 6)CE Leo 53386.5654 .0002 RAT RCR -Ir 1)53463.3314 .0002 RAT RCR -Ir 1)53766.4570 .0002 MS FR 6)ET Leo 53833.3687 .0020 WTR -Ir 12)RT LMi 53752.6205 .0042 PC �0:0054 GCVS 85 -Ir 7)KQ Lib 53465.5329 .0003 PRK +0:0135 IBVS 5148 2)RY Lyn 53470.4301 .0008 JU �0:0494 GCVS 85 2)UU Lyn 53386.4644 .0002 MS FR �0:0058 GCVS 85 6)53461.4167 .0010 JU �0:0071 GCVS 85 2)53462.3547 .0008 JU �0:0060 GCVS 85 2)UV Lyn 53453.4257 .0020 JU +0:0548 GCVS 85 2)CD Lyn 53360.3327 .0017 MON �0:0027 s IBVS 4911 V 1)DE Lyn 53463.3838 .0008 JU 2)TT Lyr 53927.4478 .0005 AG +0:0131 GCVS 85 V 1)TZ Lyr 53517.4618 .0021 AG +0:0051 GCVS 85 -Ir 1)53688.2719 .0003 RAT RCR +0:0041 GCVS 85 -Ir 1)AA Lyr 53672.3109 .0016 FR -Ir 10)EW Lyr 53618.3597 .0003 RAT RCR +0:2334 GCVS 85 -Ir 1)FH Lyr 53524.4804 .0007 AG -Ir 1)FL Lyr 53612.3871 .0049 PC �0:0044 GCVS 85 -Ir 7)53673.3777 .0009 JU �0:0021 GCVS 85 2)HY Lyr 53861.3563 .0029 FR -Ir 10)53861.5461 .0016 FR -Ir 10)IW Lyr 53517.4465 .0028 AG �0:0819 GCVS 85 -Ir 1)NY Lyr 53612.3849 .0050 PC +0:1014 s GCVS 85 -Ir 7)53648.3102 .0044 PC +0:1018 GCVS 85 -Ir 7)PS Lyr 53658.2966 .0010 FR +0:0094 GCVS 85 -Ir 10)PV Lyr 53516.4579 .0011 AG -Ir 1)PY Lyr 53517.3796 .0008 AG -Ir 1)53520.4675 .0021 AG -Ir 1)QU Lyr 53524.4685 .0016 AG �0:0006 s GCVS 85 -Ir 1)V400 Lyr 53462.5794 .0001 MS FR 6)53515.4181 .0003 AG -Ir 1)53515.5475 .0003 AG -Ir 1)V401 Lyr 53515.4609 .0005 AG -Ir 1)V404 Lyr 53515.4065 .0014 AG +0:0032 s IBVS 5017 -Ir 1)V563 Lyr 53517.4976 .0013 AG -Ir 1)V573 Lyr 53517.4268 .0012 AG -Ir 1)V574 Lyr 53917.4501 .0005 JU 2)V580 Lyr 53524.4855 .0026 AG -Ir 1)V589 Lyr 53632.4253 .0008 RAT RCR -Ir 1)UU Mon 53780.3957 .0023 AG -Ir 1)UV Mon 53755.3407 .0013 AG -Ir 1)VX Mon 53683.5352 .0003 MS FR 6)AO Mon 53755.2720: .0030 AG �0:0200 BAVR 51, 38f -Ir 1)BM Mon 53755.4695 .0011 AG �0:5859 GCVS 85 -Ir 1)



IBVS 5731 17
Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemGG Mon 53755.3909 .0009 AG -Ir 1)53765.3329 .0010 MS FR 6)HM Mon 53780.3419 .0004 AG �0:0018 GCVS 85 -Ir 1)IX Mon 53650.5772 .0012 MS FR 6)V395 Mon 53780.4310 .0017 AG -Ir 1)V396 Mon 53672.6266 .0010 MS FR �0:0684 GCVS 87 6)V448 Mon 53715.5324 .0038 SCI +0:0488 GCVS 85 2)53780.4065 .0011 AG +0:0519 GCVS 85 -Ir 1)V453 Mon 52690.2955 .0001 MS FR �0:1620 s GCVS 87 6)V456 Mon 53780.3307 .0006 AG -Ir 1)V498 Mon 53780.3713 .0010 AG -Ir 1)V514 Mon 53780.4035 .0041 AG +0:0096 GCVS 85 -Ir 1)V527 Mon 53755.4275 .0016 AG �0:0242 GCVS 85 -Ir 1)V528 Mon 53769.3412 .0004 MS FR 6)V530 Mon 53763.3920 .0005 MS FR �0:1334 s GCVS 85 6)WZ Oph 53901.4151 .0002 AG +0:0034 GCVS 85 -Ir 1)V449 Oph 53483.5444 .0001 RAT RCR +0:0675 GCVS 85 -Ir 1)V839 Oph 53520.5035 .0006 AG �0:0133 s GCVS 85 -Ir 1)CQ Ori 53386.3425 .0002 MS FR +0:0007 GCVS 85 6)EF Ori 53717.4081 .0014 AG -Ir 1)ER Ori 53031.328 .002 HND 19)FH Ori 53671.5463 .0028 SCI �0:3163 GCVS 85 2)FK Ori 53780.2890 .0004 WTR +0:0039 GCVS 85 -Ir 12)FT Ori 53701.4728 .0009 MON +0:0122 GCVS 85 V 1)53760.3602 .0011 MON +0:1077 s GCVS 85 V 1)53764.4813 .0005 MON +0:0124 GCVS 85 V 1)GG Ori 53809.2944 .0006 MON �2:8065 AA 54.207 V 1)GU Ori 53717.3759 .0001 AG -Ir 1)OS Ori 53671.4638 .0002 MS FR �0:0181 GCVS 85 6)QV Ori 53673.5542 .0020 SCI 2)V343 Ori 53407.3614 .0009 RAT RCR +0:1734 s GCVS 85 -Ir 1)V519 Ori 53766.2796 .0005 AG -Ir 1)V647 Ori 49752.3134 .0013 MS �0:1965 GCVS 85 1)49771.3762 .0013 MS �0:1962 s GCVS 85 1)50042.6481 .0013 MS �0:1989 GCVS 85 1)50863.3057 .0002 MS �0:2079 s GCVS 85 1)51189.3222 .0004 RAT RCR �0:2097 GCVS 85 1)52621.4387 .0001 MS �0:2274 GCVS 85 6)53361.4507 .0004 MS FR �0:2329 GCVS 85 6)53637.6085 .0016 MS FR �0:2375 s GCVS 85 6)V648 Ori 50750.5595 .0013 MS +0:0330 GCVS 85 1)GSC1296.975 Ori 53768.3182 .0010 QU V 2)U Peg 53648.4401 .0022 PC �0:0100 BAVR 45, 3 -Ir 7)53655.3783 .0004 QU �0:0052 s BAVR 45, 3 V 3)UX Peg 53661.2961 .0007 AG �0:0060 GCVS 87 -Ir 1)ZZ Peg 53688.3601 .0029 SCI +0:1253 GCVS 87 2)AT Peg 53657.2813 .0001 DIE +0:0106 GCVS 87 11)BB Peg 53661.3569 .0004 AG �0:0002 s GCVS 87 -Ir 1)53661.5390 .0005 AG +0:0011 GCVS 87 -Ir 1)53675.2769 .0008 DIE +0:0019 GCVS 87 11)BN Peg 53653.2872 .0039 DIE �0:0068 GCVS 87 11)BO Peg 53648.3473 .0056 PC �0:0304 GCVS 87 -Ir 7)BX Peg 53601.4569 .0006 AG +0:0651 s GCVS 87 -Ir 1)53613.3741 .0006 AG +0:0644 GCVS 87 -Ir 1)53613.5159 .0028 AG +0:0660 s GCVS 87 -Ir 1)53614.4970 .0024 PC +0:0656 GCVS 87 -Ir 7)53648.4272 .0024 PC +0:0649 GCVS 87 -Ir 7)53651.3714 .0028 AG +0:0647 s GCVS 87 -Ir 1)53651.5111 .0015 AG +0:0642 GCVS 87 -Ir 1)53659.3629 .0003 FR +0:0642 GCVS 87 -Ir 10)



18 IBVS 5731
Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemBX Peg 53659.5033 .0006 FR +0:0644 s GCVS 87 -Ir 10)BY Peg 53601.5250 .0010 AG -Ir 1)53659.3142 .0017 FR -Ir 10)BZ Peg 53651.3615 .0012 AG -Ir 1)53659.4081 .0088 FR -Ir 10)CC Peg 53601.4767 .0018 AG �0:0076 IBVS 5017 -Ir 1)53613.5916 .0006 AG �0:0047 IBVS 5017 -Ir 1)53651.4458 .0013 AG �0:0007 s IBVS 5017 -Ir 1)53659.3272 .0035 FR +0:0078 s IBVS 5017 -Ir 10)CE Peg 53613.5379 .0007 AG -Ir 1)53651.4164 .0006 AG -Ir 1)CF Peg 53659.3689 .0026 FR -Ir 10)CZ Peg 53613.4253 .0011 AG -Ir 1)DI Peg 53634.3450 .0005 DIE �0:0194 GCVS 87 11)DK Peg 53614.5317 .0049 PC +0:0705 GCVS 87 -Ir 7)53673.2886 .0006 DIE +0:0822 GCVS 87 11)DP Peg 53636.4243 .0004 AG -Ir 1)ER Peg 53656.3490 .0023 JU 2)53656.3593 .0021 AG V 1)GP Peg 53632.5373 .0002 RAT RCR �0:0405 GCVS 87 -Ir 1)53638.3865 .0007 RAT RCR �0:0450 GCVS 87 -Ir 1)KW Peg 53601.5201 .0012 AG -Ir 1)53613.3551 .0010 AG -Ir 1)53659.4834 .0009 FR -Ir 10)MQ Peg 53651.3333 .0008 RAT RCR -Ir 1)53683.3916 .0018 FR -Ir 10)53716.4029 .0042 FR 9)53717.3523 .0053 FR 9)U1125-18642389 Peg 52505.4982 .0003 AG 1)52510.4333 .0012 AG 1)52878.4247 .0018 AG 1)52887.4157 .0026 AG 1)53217.5026 .0032 AG 1)53221.5535 .0004 AG 1)53226.4927 .0020 AG 1)53233.3726 .0047 AG 1)53233.5454 .0019 AG 1)53242.3641 .0035 AG 1)53250.4743 .0036 AG 1)53251.3561 .0002 AG 1)53253.4708 .0011 AG 1)53255.4116 .0017 AG 1)53255.5857 .0039 AG 1)53256.4698 .0019 AG 1)53257.3524 .0042 AG 1)53257.5291 .0009 AG 1)53267.4023 .0026 AG 1)53282.3889 .0032 AG -Ir 1)53284.3265 .0019 AG -Ir 1)53284.5079 .0020 AG -Ir 1)53601.5463 .0023 AG -Ir 1)53613.3605 .0058 AG -Ir 1)53613.5374 .0030 AG -Ir 1)53651.4471 .0019 AG -Ir 1)ST Per 53652.3960 .0012 AG +0:1940 GCVS 87 -Ir 1)XZ Per 53654.4681 .0001 RAT RCR �0:0576 GCVS 87 -Ir 1)BO Per 53683.4171 .0026 SCI 2)BP Per 53681.3741 .0035 SCI �0:0242 GCVS 87 2)BY Per 53636.4174 .0007 AG -Ir 1)53651.4024 .0006 AG -Ir 1)



IBVS 5731 19
Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemBY Per 53659.4699 .0010 AG -Ir 1)HW Per 53632.5114 .0003 MS FR +0:0229 GCVS 87 6)II Per 53633.5764 .0010 MS FR 6)IM Per 53635.5494 .0005 MS FR +0:0823 GCVS 87 6)IQ Per 53257.5312 .0007 MON +0:0041 GCVS 87 V 1)IU Per 53674.3375 .0012 DIE +0:0093 GCVS 87 11)53705.6226 .0064 AG +0:0130 s GCVS 87 -Ir 1)KN Per 53765.3100 .0006 WTR +0:0016 BAVR 52, 93� -Ir 12)KW Per 53633.4634 .0002 MS FR +0:0123 GCVS 87 6)PS Per 53705.5937 .0008 AG -Ir 1)V366 Per 53652.4446 .0026 AG -Ir 1)V432 Per 53683.3202 .0008 RAT RCR �0:0093 IBVS 3797 -Ir 1)53701.3355 .0003 RAT RCR �0:0097 IBVS 3797 -Ir 1)53705.5526 .0009 AG �0:0090 IBVS 3797 -Ir 1)V449 Per 49569.5532 .0013 MS +0:0262 GCVS 87 1)53651.4936 .0006 RAT RCR +0:0426 GCVS 87 -Ir 1)53652.4395 .0023 AG +0:0423 GCVS 87 -Ir 1)V450 Per 53673.4553 .0003 MS FR +0:0760 GCVS 87 6)beta Per 53750.3288 .0040 JU +0:0787 GCVS 87 -Ir 2)RV Ps 53662.3761 .0020 AG �0:0450 s GCVS 87 -Ir 1)53662.6509 .0021 AG �0:0472 GCVS 87 -Ir 1)53700.3250 .0008 DIE �0:0445 GCVS 87 11)CP Sge 53900.4492 .0011 AG -Ir 1)CU Sge 53555.4362 .0006 AG +0:0163 GCVS 87 -Ir 1)CW Sge 53565.3995 .0008 AG �0:0123 s GCVS 87 -Ir 1)53636.3908 .0006 WTR �0:0084 GCVS 87 -Ir 12)53638.3730 .0006 WTR �0:0072 GCVS 87 -Ir 12)DK Sge 53592.3968 .0011 AG -Ir 1)EI Sge 53565.3891 .0002 AG -Ir 1)FX Sge 53566.4722 .0005 AG -Ir 1)AU Ser 53482.4294 .0001 RAT RCR +0:0079 SAC 73 -Ir 1)BI Ser 53451.6485 .0010 RAT RCR +0:1134 GCVS 87 -Ir 1)CC Ser 53462.6007 .0007 RAT RCR +0:0607 s GCVS 87 -Ir 1)CX Ser 53814.5349 .0018 FR �0:0805 s GCVS 87 -Ir 10)GSC2038.293 Ser 53545.4095 .0005 FR -Ir 10)53555.5366 .0008 FR -Ir 10)53557.5168 .0010 FR -Ir 10)53566.4349 .0012 FR -Ir 10)53569.4137 .0010 FR -Ir 10)53846.3486 .0006 FR -Ir 10)RW Tau 53406.2848 .0050 SE �0:0120 BAVR 45,124 -Ir 14)SV Tau 53674.5217 .0001 RAT RCR �0:0123 GCVS 87 -Ir 1)53765.5328 .0017 AG �0:0112 GCVS 87 -Ir 1)WY Tau 53683.5188 .0002 RAT RCR +0:0529 GCVS 87 -Ir 1)53706.3802 .0024 SCI +0:0533 GCVS 87 2)53794.3604 .0010 AG +0:0531 GCVS 87 -Ir 1)AQ Tau 53381.2737 .0003 MS FR �0:0828 GCVS 87 6)BV Tau 53387.3898 .0004 RAT RCR -Ir 1)CF Tau 53683.5127 .0006 AG +0:0106 s BAVR 35, 1� -Ir 1)CT Tau 53765.3660 .0003 AG �0:0447 s GCVS 87 -Ir 1)53794.3741 .0005 AG �0:0437 GCVS 87 -Ir 1)CU Tau 53752.3026 .0037 PC �0:0785 s GCVS 87 -Ir 7)EN Tau 53766.3509 .0003 QU �0:0016 BAVR 52, 49� V 2)53766.3516 .0011 MON �0:0009 BAVR 52, 49� V 1)EQ Tau 51498.2838 .0010 HSR �0:0219 GCVS 87 2)53652.5286 .0002 RAT RCR �0:0274 GCVS 87 -Ir 1)53683.4206 .0006 AG �0:0274 s GCVS 87 -Ir 1)53683.5912 .0005 AG �0:0275 GCVS 87 -Ir 1)GQ Tau 53672.4789 .0003 MS FR 6)53715.3647 .0029 SCI 2)



20 IBVS 5731
Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemGR Tau 53683.3695 .0008 AG �0:0315 BAVR 35, 1� -Ir 1)53683.5937 .0065 AG �0:0291 s BAVR 35, 1� -Ir 1)GW Tau 53766.3297 .0013 JU 2)HU Tau 53662.4891 .0069 SCI +0:0178 GCVS 87 2)53765.3013 .0050 JU +0:0150 GCVS 87 2)V781 Tau 53765.3763 .0005 AG �0:0444 s GCVS 87 -Ir 1)53765.5497 .0011 AG �0:0435 GCVS 87 -Ir 1)53794.3477 .0014 AG �0:0454 s GCVS 87 -Ir 1)V1061 Tau 53706.5924 .0024 SCI 2)V1123 Tau 53716.3052 .0009 AG V 1)53716.5067 .0008 AG V 1)V1128 Tau 53706.3658 .0001 RAT RCR -Ir 1)V Tri 53662.6093 .0012 AG �0:0004 GCVS 87 -Ir 1)X Tri 53403.2847 .0004 ATB �0:0612 GCVS 87 1)53631.5926 .0022 PC �0:0641 GCVS 87 -Ir 7)53745.2592 .0020 PC �0:0671 GCVS 87 -Ir 7)RS Tri 53662.3597 .0013 AG �0:0234 GCVS 87 -Ir 1)53706.2661 .0002 RAT RCR �0:0223 GCVS 87 -Ir 1)WW Tri 53613.490 : .001 RAT RCR -Ir 1)TY UMa 53844.3853 .0008 JU +0:0515 s GCVS 87 2)UY UMa 53834.3601 .0009 AG �0:0908 s GCVS 87 -Ir 1)VV UMa 53745.5890 .0023 PC �0:0506 GCVS 87 -Ir 7)ZZ UMa 53814.4330 .0004 AG �0:0019 GCVS 87 -Ir 1)AA UMa 53814.3351 .0020 WTR +0:0305 s GCVS 87 -Ir 12)53846.4029 .0007 JU +0:0317 GCVS 87 2)AC UMa 53866.4279 .0003 AG -Ir 1)AF UMa 53794.4583 .0012 AG +0:5134 GCVS 87 -Ir 1)DW UMa 53407.4068 .0002 RAT RCR -Ir 1)ES UMa 53794.4755 .0003 AG -Ir 1)HH UMa 53834.3182 .0030 WTR -Ir 12)KM UMa 53446.361 : .001 RAT RCR -Ir 1)LP UMa 53407.4475 .0009 RAT RCR -Ir 1)53814.3457 .0011 AG -Ir 1)RU UMi 53833.4039 .0009 JU �0:0117 GCVS 87 2)NSV8499 UMi 53462.4168 .0004 RAT RCR -Ir 1)AW Vir 53863.3824 .0001 WTR +0:0176 GCVS 87 -Ir 12)AX Vir 53860.3887 .0001 WTR +0:0092 BAVR 32, 36� -Ir 12)NY Vir 53867.4118 .0002 AG -Ir 1)VY Vul 53579.4120: .0020 AG -Ir 1)AT Vul 53542.4565 .0015 AG �0:0793 GCVS 87 -Ir 1)AW Vul 53619.3241 .0004 AG �0:0100 GCVS 87 -Ir 1)AZ Vul 53549.4914 .0012 AG +0:0239 GCVS 87 -Ir 1)BE Vul 53620.4243 .0004 WTR +0:0523 GCVS 87 -Ir 12)53655.3601 .0021 FR +0:0671 s GCVS 87 -Ir 10)BG Vul 53636.4302 .0005 AG -Ir 1)BI Vul 53601.4017 .0032 AG -Ir 1)53601.5288 .0007 AG -Ir 1)BK Vul 53601.4088 .0003 AG +0:0456 s GCVS 87 -Ir 1)53648.3420 .0067 PC +0:0446 GCVS 87 -Ir 7)BM Vul 53601.5496 .0007 AG -Ir 1)53613.4278 .0022 AG -Ir 1)53636.4252 .0015 AG -Ir 1)53651.5068 .0025 AG -Ir 1)BP Vul 53898.5192 .0021 AG �0:0093 GCVS 87 -Ir 1)BS Vul 53544.4503 .0046 AG �0:0199 GCVS 87 -Ir 1)53579.4366 .0036 AG �0:0175 s GCVS 87 -Ir 1)53615.3710 .0002 WTR �0:0190 GCVS 87 -Ir 12)BT Vul 53549.5448 .0003 AG +0:0024 GCVS 87 -Ir 1)BU Vul 53549.4537 .0020 AG +0:0194 s GCVS 87 -Ir 1)53601.5142 .0033 PC +0:0171 GCVS 87 -Ir 7)



IBVS 5731 21
Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemCD Vul 53619.3617 .0001 AG �0:0010 GCVS 87 -Ir 1)DR Vul 53674.3637 .0020 JU �0:0103 s AA 54.207 2)EO Vul 53639.3161 .0007 AG -Ir 1)53655.2886 .0018 FR -Ir 10)EQ Vul 53920.4116 .0015 AG -Ir 1)EU Vul 53542.5112 .0018 AG -Ir 1)53592.4010: .0020 AG -Ir 1)EY Vul 53619.5669 .0007 AG -Ir 1)FF Vul 53549.4878 .0020 AG -Ir 1)53619.3470 .0013 AG -Ir 1)53619.5668 .0005 AG -Ir 1)FM Vul 53517.5431 .0013 AG +0:0268 s GCVS 87 -Ir 1)53612.4840 .0028 AG +0:0262 s GCVS 87 -Ir 1)FO Vul 53899.4506 .0020 AG -Ir 1)FQ Vul 53658.4544 .0041 FR -Ir 10)FR Vul 53544.4840 .0010 AG �0:0063 GCVS 87 -Ir 1)53592.5179 .0009 AG �0:0072 GCVS 87 -Ir 1)53658.4557 .0004 FR +0:0005 GCVS 87 -Ir 10)FW Vul 53650.3555 .0020 AG -Ir 1)GI Vul 53899.4606 .0007 AG -Ir 1)GN Vul 53650.3419 .0022 AG -Ir 1)GP Vul 53612.3738 .0014 AG �0:0349 s GCVS 87 -Ir 1)53659.3529 .0005 AG �0:0553 GCVS 87 -Ir 1)53661.4191 .0015 AG �0:0541 GCVS 87 -Ir 1)53899.4038 .0003 AG �0:5454 s GCVS 87 -Ir 1)GR Vul 53612.3933 .0006 AG -Ir 1)53920.5068 .0015 AG -Ir 1)GU Vul 53544.4447 .0007 AG +0:0253 GCVS 87 -Ir 1)53614.5149 .0027 AG +0:0280 s GCVS 87 -Ir 1)53899.4278 .0010 AG +0:0253 s GCVS 87 -Ir 1)HS Vul 53569.4385 .0022 AG -Ir 1)53592.5192 .0010 AG -Ir 1)IW Vul 53612.3404 .0004 AG -Ir 1)53614.4735 .0017 AG -Ir 1)53658.3009 .0012 FR -Ir 10)KN Vul 53592.4261 .0009 AG +0:0469 s GCVS 87 -Ir 1)NO Vul 53544.5268 .0035 AG -Ir 1)53555.4627 .0009 AG -Ir 1)53565.4741 .0007 AG -Ir 1)GSC2192.1283 Vul 53209.4327 .0083 AG 1)53216.4943 .0006 AG 1)53217.4502 .0029 AG 1)53222.4143 .0020 AG 1)53250.4779 .0030 AG 1)53251.4357 .0014 AG 1)53253.3445 .0007 AG 1)53254.4902 .0037 AG 1)53255.4417 .0006 AG 1)53256.5874 .0009 AG 1)53257.3515 .0002 AG 1)53257.5448 .0004 AG 1)53282.3663 .0038 AG -Ir 1)53282.5561 .0002 AG -Ir 1)53284.4623 .0012 AG -Ir 1)53601.3911 .0009 AG -Ir 1)53601.5844 .0001 AG -Ir 1)53613.4192 .0007 AG -Ir 1)53613.6102 .0001 AG -Ir 1)53636.5217 .0007 AG -Ir 1)53651.4124 .0011 AG -Ir 1)



22 IBVS 5731
Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemGSC2140.1485 Vul 53569.4746 .0014 AG -Ir 1)53579.4149 .0019 AG -Ir 1)53579.5684 .0006 AG -Ir 1)53584.3864 .0005 AG -Ir 1)53592.5200: .0050 AG -Ir 1)53611.4950 .0008 AG -Ir 1)53612.3978 .0031 AG -Ir 1)53612.5481 .0011 AG -Ir 1)53614.3544 .0023 AG -Ir 1)53614.5074 .0046 AG -Ir 1)

Table 2: Pulsating starsVariable Max JD 24. . . � Obs O � C Fil RemXX And 53410.3281 .0035 ATB +0:0066 BAVR 48,189 1)XY And 53662.6580 .0030 AG -Ir 1)ZZ And 53697.3651 .0002 MZ -Ir 2)BK And 53619.5450 .0049 PC +0:0017 BAVR 49, 41 -Ir 7)53649.4795 .0051 PC +0:0023 BAVR 49, 41 -Ir 7)CC And 53662.2951 .0035 JU +0:0291 GCVS 85 2)CI And 53407.3639 .0022 ATB �0:0017 BAVR 53, 87� 1)GP And 53217.5431 .0011 MON +0:0035 GCVS 85 V 1)53217.6218 .0011 MON +0:0036 GCVS 85 V 1)53265.3833 .0011 MON +0:0047 GCVS 85 V 1)53265.4613 .0011 MON +0:0040 GCVS 85 V 1)53265.5387 .0011 MON +0:0027 GCVS 85 V 1)53609.5417 .0012 MON +0:0049 GCVS 85 V 1)53622.3659 .0012 MON +0:0038 GCVS 85 V 1)53622.4447 .0012 MON +0:0040 GCVS 85 V 1)53622.5238 .0012 MON +0:0044 GCVS 85 V 1)53638.3399 .0007 SG +0:0053 GCVS 85 V 3)53673.2748 .0005 SG +0:0050 GCVS 85 -Ir 3)WY Ant 53849.369 .003 HND -Ir 19)TY Aps 53091.424 .004 HND DVY 14)UW Aps 53538.3720 .0040 PS DVY �0:0651 BAVR 53, 96f 2)UY Aps 53083.384 .004 HND DVY 13)53111.367 .004 HND DVY 13)VX Aps 53116.368 .004 HND DVY 13)XZ Aps 53174.423 .004 HND DVY 13)YZ Aps 53093.425 .004 HND DVY 15)53927.525 .002 HND -Ir 19)ZZ Aps 53549.398 .002 HND -Ir 19)53580.359 .002 HND -Ir 19)53598.482 .003 HND 19)53925.420 .002 HND -Ir 19)BS Aps 53547.419 .002 HND -Ir 19)53548.584 .002 HND -Ir 19)53928.409 .002 HND -Ir 19)DI Aps 53109.318 .004 HND DVY 14)53122.321 .004 HND DVY 14)53124.409 .004 HND DVY 14)EV Aps 53108.371 .004 HND DVY 14)EX Aps 53089.421 .004 HND DVY 14)V341 Aql 53936.4250 .0005 QU +0:0050 BAVR 45, 74 V 3)V672 Aql 53585.4941 .0036 MZ -Ir 2)53636.3514 .0020 MZ -Ir 2)CS Ara 53572.435 .002 HND -Ir 19)53576.381 .002 HND -Ir 19)53608.451 .002 HND -Ir 19)



IBVS 5731 23
Table 2: (ont.)Variable Max JD 24. . . � Obs O � C Fil RemDL Ara 53566.420 .003 HND IR 19)53567.327 .002 HND -Ir 19)53577.304 .002 HND -Ir 19)53610.412 .002 HND -Ir 19)DO Ara 53587.482 .003 HND -Ir 19)53599.487 .003 HND -Ir 19)EI Ara 53245.363 .004 HND DVY 15)53246.378 .004 HND DVY 15)EZ Ara 53205.494 .004 HND DVY 15)FM Ara 53166.377 .004 HND DVY 15)FO Ara 53202.423 .004 HND DVY 15)MS Ara 53590.560 .003 HND -Ir 19)53600.535 .003 HND -Ir 19)QT Ara 53584.387 .003 HND -Ir 19)53592.556 .002 HND -Ir 19)53609.520 .003 HND -Ir 19)V414 Ara 53569.505 .003 HND -Ir 19)53611.436 .003 HND -Ir 19)V430 Ara 53574.432 .003 HND -Ir 19)53575.489 .003 HND -Ir 19)53594.504 .003 HND -Ir 19)V431 Ara 53574.352 .003 HND -Ir 19)V453 Ara 53563.490 .002 HND -Ir 19)V455 Ara 53552.420 .002 HND -Ir 19)V739 Ara 53566.439 .003 HND -Ir 19)53567.498 .003 HND -Ir 19)X Ari 53349.3281 .0010 MON +0:0395 BAVR 48,189 V 1)RV Ari 53266.5512 .0011 MON �0:0033 GCVS 85 V 1)53346.2687 .0015 MON �0:0036 GCVS 85 V 1)53346.3688 .0016 MON +0:0034 GCVS 85 V 1)53631.5255 .0015 MON +0:0013 GCVS 85 V 1)53631.6126 .0015 MON �0:0047 GCVS 85 V 1)53749.2346 .0007 JU �0:0037 GCVS 85 2)53749.3290 .0008 JU �0:0024 GCVS 85 2)53750.2609 .0019 PC �0:0018 GCVS 85 -Ir 7)53751.2916 .0007 JU +0:0045 GCVS 85 2)53752.3163 .0014 PC +0:0048 GCVS 85 -Ir 7)53759.2960 .0007 SCI �0:0001 GCVS 85 2)53759.3808 .0004 SCI �0:0085 GCVS 85 2)TZ Aur 53654.6123 .0019 MON +0:0116 GCVS 85 V 1)53745.4823 .0022 PC +0:0131 GCVS 85 -Ir 7)53751.3555 .0005 QU +0:0112 GCVS 85 V 2)53751.3556 .0012 HNS +0:0113 GCVS 85 -Ir 17)53752.5340 .0024 PC +0:0147 GCVS 85 -Ir 7)53760.3658 .0030 HMB +0:0130 GCVS 85 Rs 4)53760.3674 .0020 HMB +0:0146 GCVS 85 C 4)53760.3682 .0030 HMB +0:0154 GCVS 85 V 4)BH Aur 53764.3829 .0020 FR +0:0023 SAC 73 -Ir 10)PY Aur 53750.4311 .0056 PC -Ir 7)RS Boo 53540.4548 .0017 SE +0:0211 BAVR 36,157� -Ir 14)53849.4850 .0002 KRS +0:0111 BAVR 36,157� V 2)RU Boo 53509.4445 .0004 MZ -Ir 2)ST Boo 53862.4310 .0030 AG �0:0215 BAVR 49,105 -Ir 1)SW Boo 53088.5674: .0057 HSR +0:0736 BAVR 53, 1� 5)53482.4580 .0012 JU +0:1115 BAVR 53, 1� 2)53483.4977 .0022 HSR +0:1242 BAVR 53, 1� 2)53502.4866 .0007 JU +0:1137 BAVR 53, 1� 2)53518.4090 .0021 HSR +0:1176 BAVR 53, 1� 2)53540.4900 .0007 JU +0:1182 BAVR 53, 1� 2)53898.4314 .0010 JU +0:1518 BAVR 53, 1� 2)



24 IBVS 5731
Table 2: (ont.)Variable Max JD 24. . . � Obs O � C Fil RemTV Boo 53483.5029 .0026 HSR 2)UU Boo 53759.6444 .0013 MON +0:1787 GCVS 85 V 1)WW Boo 53897.4157 .0003 MZ -Ir 2)YZ Boo 53056.6101 .0012 MON +0:0027 GCVS 85 V 1)53462.4632 .0012 MON +0:0028 GCVS 85 V 1)53462.5665 .0012 MON +0:0020 GCVS 85 V 1)53483.3853 .0012 MON +0:0025 GCVS 85 V 1)53483.4891 .0012 MON +0:0022 GCVS 85 V 1)CG Boo 53746.6034 .0033 MS FR 6)53763.5499 .0030 MS FR 6)CQ Boo 53809.6592 .0015 MON �0:0083 BAVR 48,189 V 1)CS Boo 53808.5243 .0022 MON �0:0026 IBVS 2855 V 1)CU Boo 53540.4404 .0040 MZ V 18)53540.4425 .0040 MZ B 18)U1200-07442272 Boo 52722.347 .005 AG 1)52723.404 .005 AG 1)52724.426 : .010 AG 1)52725.490 .002 AG 1)52726.532 .005 AG 1)52747.448 .010 AG 1)52784.431 .003 AG 1)52793.507 : .010 AG 1)52858.395 .001 AG 1)53097.358 .003 AG 1)53145.4910 .0005 AG 1)53475.4760 .0100 AG -Ir 2)UY Cam 53867.4340 .0030 AG +0:0579 BAVR 49, 41 -Ir 1)AH Cam 53796.3173 .0008 MZ �0:0052 GCVS 85 -Ir 2)53807.3772 .0008 MZ �0:0073 GCVS 85 -Ir 2)RW Cn 53472.3195 .0127 SE +0:1878 GCVS 85 -Ir 14)SS Cn 51498.4711 .0010 HSR �0:0038 BAVR 49, 41 -Ir 2)53460.4226 .0017 ATB �0:0113 BAVR 49, 41 1)TT Cn 53432.3018 .0013 MON +0:0099 BAVR 47, 67 V 1)53745.5948 .0032 PC +0:0239 BAVR 47, 67 -Ir 7)VZ Cn 53752.5462 .0047 PC +0:0074 GCVS 85 -Ir 7)AN Cn 53752.5321 .0064 PC -Ir 7)AQ Cn 53430.3311 .0019 MON �0:0652 GCVS 85 V 1)53815.3894 .0013 JU �0:0675 GCVS 85 2)AS Cn 53752.5989 .0095 PC -Ir 7)Z CVn 53544.4752 .0031 SCI +0:2495 GCVS 85 2)RR CVn 53750.6851 .0043 PC -Ir 7)RZ CVn 50607.549 : .001 KRW ZAU +0:007 BAVR 48,189 2)53455.4063 .0015 JU +0:0851 BAVR 48,189 2)53514.4164 .0010 JU +0:0856 BAVR 48,189 2)53760.6749 .0019 MON +0:0927 BAVR 48,189 V 1)UZ CVn 51627.3246 .0019 HSR �0:0099 BAVR 49, 41 -Ir 2)52368.3804 .0036 HSR �0:0145 BAVR 49, 41 3)53750.7001 .0054 PC �0:0307 BAVR 49, 41 -Ir 7)BN CVn 52345.5704 .0092 PC +0:0340 BAVM 75 -Ir 4)AD CMi 53056.3058 .0010 MON +0:0122 GCVS 85 V 1)HU Cas 53631.5614 .0038 PC -Ir 7)PS Cas 53636.4950 .0030 AG -Ir 1)53651.5810 .0020 AG -Ir 1)53659.5660 .0030 AG -Ir 1)53716.3610 .0030 AG -Ir 1)V470 Cas 53651.5430 .0030 AG +0:2643 IBVS 4332 -Ir 1)53659.3900 .0050 AG +0:2411 IBVS 4332 -Ir 1)U1425-00752967 Cas 53654.4880 .0010 AG 1)53671.2750 .0010 AG -Ir 1)53671.3480 .0010 AG -Ir 1)



IBVS 5731 25
Table 2: (ont.)Variable Max JD 24. . . � Obs O � C Fil RemU1425-00752967 Cas 53671.4210 .0010 AG -Ir 1)53671.4950 .0010 AG -Ir 1)53671.5680 .0010 AG -Ir 1)53717.2350 .0010 AG -Ir 1)53717.3080 .0010 AG -Ir 1)53744.2850 .0010 AG -Ir 1)53759.4580 .0010 AG -Ir 1)V444 Cen 53916.396 .002 HND -Ir 19)V499 Cen 53919.375 .003 HND -Ir 19)V501 Cen 53924.427 .002 HND -Ir 19)EL Cep 53631.6063 .0036 PC -Ir 7)53649.5290 .0049 PC -Ir 7)53683.2670 .0030 AG -Ir 1)EZ Cep 53750.3441 .0037 PC +0:0797 SAC 74 -Ir 7)S Com 53863.3977 .0010 FR +0:0076 SAC 73 -Ir 10)DL Com 53903.4239 .0008 MZ -Ir 2) redRV CrB 53529.5532: .0012 JU +0:1021 GCVS 85 2)53541.4933 .0014 JU +0:1058 GCVS 85 2) 21)53544.4771 .0016 JU +0:1055 GCVS 85 2) 21)53639.340 .001 SG +0:140 GCVS 85 V 3)TV CrB 53464.4288 .0018 MS FR �0:0085 BAVR 49,105 6)W Crt 53467.358 .003 HND �0:020 GCVS 85 -Ir 19)UY Cyg 53220.3946 .0014 MON +0:0502 GCVS 85 V 1)53599.4307 .0013 JU +0:0499 GCVS 85 2)53631.3943 .0040 PC +0:0533 GCVS 85 -Ir 7)53649.3345 .0033 PC +0:0510 GCVS 85 -Ir 7)XX Cyg 53165.3911 .0015 MON +0:0030 GCVS 85 V 1)53216.3703 .0015 MON +0:0032 GCVS 85 V 1)53463.4431 .0015 MON +0:0031 GCVS 85 V 1)53463.5780 .0015 MON +0:0031 GCVS 85 V 1)53601.4123 .0017 PC +0:0053 GCVS 85 -Ir 7)53601.5466 .0019 PC +0:0047 GCVS 85 -Ir 7)53613.4160 .0019 PC +0:0060 GCVS 85 -Ir 7)53613.5492 .0015 PC +0:0043 GCVS 85 -Ir 7)53648.3478 .0024 PC +0:0077 GCVS 85 -Ir 7)53648.4788 .0015 PC +0:0039 GCVS 85 -Ir 7)53648.6120 .0013 PC +0:0022 GCVS 85 -Ir 7)53649.2894 .0018 PC +0:0053 GCVS 85 -Ir 7)53649.4257 .0022 PC +0:0067 GCVS 85 -Ir 7)53649.5585 .0017 PC +0:0047 GCVS 85 -Ir 7)XZ Cyg 53614.5264 .0038 PC +0:0320 BAVR 48,189 -Ir 7)DM Cyg 53613.4451 .0033 PC +0:0005 BAVR 51, 98� -Ir 7)NS Cyg 53555.4660 .0030 AG -Ir 1)V882 Cyg 53578.4700 .0050 AG -Ir 1)V939 Cyg 50943.394 .001 AG �0:018 BAVM 92 1)53613.5283 .0100 PC +0:0032 BAVM 92 -Ir 7)V1719 Cyg 53649.3526 .0060 PC �0:0510 GCVS 85 -Ir 7)V1949 Cyg 53614.5098 .0091 PC -Ir 7)53619.5081 .0088 PC -Ir 7)CH Del 53640.470 .003 HND -Ir 19)DX Del 52835.5470 .0025 HSR 2)53614.4281 .0038 PC -Ir 7)SW Dra 53451.4479 .0018 JU +0:0073 BAVR 47, 67 2)53541.4552 .0037 SE +0:0064 BAVR 47, 67 -Ir 14)VZ Dra 53052.5555 .0019 MON �0:1202 GCVS 85 V 1)XZ Dra 53593.4077 .0022 JU �0:0894 GCVS 85 2)BD Dra 53636.3755 .0034 HMB Rs 4)53636.3762 .0030 HMB V 4)53647.5288 .0046 HMB V 4)53647.5302 .0030 HMB Rs 4)
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Table 2: (ont.)Variable Max JD 24. . . � Obs O � C Fil RemBD Dra 53682.3191 .0052 HMB V 4)53682.3200 .0033 HMB Rs 4)53683.4957 .0030 HMB V 4)53693.4593 .0047 HMB V 4)53693.4644 .0037 HMB Rs 4)53733.5541 .0029 HMB Rs 4)53733.5552 .0037 HMB V 4)53743.5430 .0064 HMB Rs 4)53743.5458 .0094 HMB V 4)53745.3135 .0047 HMB Rs 4)53745.3155 .0046 HMB V 4)53759.4642 .0045 HMB Rs 4)53759.473 .010 HMB V 4)53762.3896 .0054 HMB V 4)53762.3923 .0050 HMB Rs 4)BK Dra 53406.6370 .0012 MON +0:0472 BAVR 46, 1 V 1)53601.4358 .0033 PC +0:0542 BAVR 46, 1 -Ir 7)CY Dra 53613.4502 .0099 PC -Ir 7)53614.5145 .0078 PC -Ir 7)53649.2789 .0076 PC -Ir 7)DD Dra 53601.4006 .0061 PC �0:0900 BAVR 49, 6 -Ir 7)53619.3543 .0052 PC �0:1099 BAVR 49, 6 -Ir 7)53900.4980 .0030 AG �0:0085 BAVR 49, 6 -Ir 1)SV Eri 53730.400 .003 HND �0:006 BAVR 52, 62� -Ir 19)BB Eri 53725.456 .002 HND -Ir 19)RR Gem 53301.6299 .0012 MON +0:0020 BAVR 47, 67 V 1)53407.3104 .0065 SE +0:0027 BAVR 47, 67 -Ir 14)53463.3293 .0025 SE +0:0034 BAVR 47, 67 -Ir 14)53661.5758 .0015 MON +0:0010 BAVR 47, 67 V 1)53751.3636 .0012 HNS +0:0007 BAVR 47, 67 -Ir 17)53759.3127 .0016 MON +0:0040 BAVR 47, 67 V 1)53780.3680 .0030 AG +0:0028 BAVR 47, 67 -Ir 1)53813.3395 .0018 FR �0:0010 BAVR 47, 67 -Ir 10)SZ Gem 53780.2686 .0015 MON +0:0068 BAVR 48, 65 V 1)AK Gem 53759.5699 .0020 FR �0:0491 GCVS 85 -Ir 10)53762.3399 .0020 FR +0:0742 GCVS 85 -Ir 10)ER Gem 53766.3382 .0035 FR -Ir 10)GI Gem 53737.3988 .0009 MZ �0:0085 BAVR 51, 40� -Ir 2)IV Gem 53813.4206 .0020 FR -Ir 10)AQ Gru 53680.443 .002 HND -Ir 19)TW Her 53516.4303 .0016 MON �0:0088 GCVS 85 V 1)53894.4560 .0030 AG �0:0048 GCVS 85 -Ir 1)VX Her 53081.5793 .0012 MON +0:0805 GCVS 85 V 1)53531.4754 .0007 JU +0:0682 GCVS 85 2)VZ Her 53636.3443 .0014 ATB +0:0609 GCVS 85 1)AR Her 53516.4586 .0020 JU +0:0270 BAVR 52, 3� 2)GT Her 53860.3520 .0030 AG -Ir 1)HI Her 53860.3920 .0030 AG -Ir 1)IP Her 53635.3668 .0035 ATB 1)53655.3088 .0049 ATB 1)V458 Her 53566.4760 .0100 AG -Ir 1)V469 Her 53524.4590 .0030 AG -Ir 1)V545 Her 53565.5460 .0030 AG -Ir 1)V633 Her 53600.4062 .0040 MZ -Ir 2)V635 Her 53846.4880 .0030 AG -Ir 1)V716 Her 53849.5270 .0030 AG -Ir 1)V734 Her 53518.4710 .0030 AG -Ir 1)V753 Her 53849.4820 .0030 AG -Ir 1)WZ Hya 53464.379 .003 HND �0:004 GCVS 85 -Ir 19)GL Hya 53813.3865 .0007 MZ -Ir 2)
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Table 2: (ont.)Variable Max JD 24. . . � Obs O � C Fil RemGSC6730.109 Hya 53125.334 .003 HND 19)53134.351 .003 HND 19)SU Hyi 53727.440 .002 HND -Ir 19)SX Hyi 53346.465 .003 HND -Ir 19)SW Ind 53665.466 .003 HND -Ir 19)TW Ind 53663.466 .003 HND -Ir 19)CQ La 53649.4742 .0051 PC +0:0274 SAC 74 -Ir 7)CZ La 53649.3757 .0051 PC �0:0113 BAVR 53, 12f -Ir 7)DE La 53209.4394 .0012 MON +0:0341 GCVS 85 V 1)53601.3963 .0012 MON +0:0347 GCVS 85 V 1)53613.3210 .0014 MON +0:0358 GCVS 85 V 1)53614.3343 .0012 MON +0:0343 GCVS 85 V 1)53633.3628 .0012 MON +0:0358 GCVS 85 V 1)53636.4089 .0012 MON +0:0376 GCVS 85 V 1)53661.2737 .0012 MON +0:0404 GCVS 85 V 1)PW La 53612.5686 .0034 PC +0:0492 BAVM 75 -Ir 7)53631.5259 .0032 PC +0:0489 BAVM 75 -Ir 7)53649.4613 .0032 PC +0:0514 BAVM 75 -Ir 7)BT Leo 53814.3277 .0010 MZ -Ir 2)DL Leo 53750.5819 .0105 PC +0:0477 IBVS 2533 -Ir 7)DM Leo 53462.3324 .0010 MZ V 18)53462.3344 .0060 MZ B 18)V LMi 53068.5178 .0086 PC +0:1526 SAC 72 -Ir 7)53752.6483 .0053 PC +0:0334 SAC 72 -Ir 7)TX Lib 53564.4351 .0009 MZ -Ir 2)EH Lib 53503.3782 .0012 MON +0:0031 GCVS 85 V 1)53503.4667 .0012 MON +0:0031 GCVS 85 V 1)RW Lyn 53439.4415 .0022 ATB �0:0011 BAVR 47, 35 1)53745.5493 .0026 PC �0:0108 BAVR 47, 35 -Ir 7)53750.5339 .0071 PC �0:0119 BAVR 47, 35 -Ir 7)53752.5276 .0038 PC �0:0124 BAVR 47, 35 -Ir 7)SZ Lyn 53397.2734 .0012 MON +0:0160 GCVS 85 V 1)53397.3933 .0012 MON +0:0153 GCVS 85 V 1)53750.5677 .0044 PC +0:0224 GCVS 85 -Ir 7)53752.4994 .0027 PC +0:0256 GCVS 85 -Ir 7)53752.6108 .0025 PC +0:0164 GCVS 85 -Ir 7)53752.6160 .0025 PC +0:0216 GCVS 85 -Ir 7)53766.2372 .0011 MON +0:0224 GCVS 85 V 1)53808.3052 .0012 MON +0:0237 GCVS 85 V 1)AN Lyn 53096.4139 .0042 PC -Ir 7)53463.3733 .0015 MON V 1)BE Lyn 53349.4617 .0011 MON +0:0050 Rev Mex 20,37 V 1)53349.5569 .0011 MON +0:0043 Rev Mex 20,37 V 1)53349.6526 .0012 MON +0:0042 Rev Mex 20,37 V 1)Y Lyr 53631.314 : .006 PC -Ir 7)RR Lyr 53601.4581 .0060 PC +0:0321 SAC 73 -Ir 7)53631.5230 .0035 ATB +0:0556 SAC 73 1)RZ Lyr 53619.3843 .0030 PC �0:0112 BAVR 48,189 -Ir 7)53662.3467 .0021 ATB +0:0069 BAVR 48,189 1)53683.3049 .0024 ATB +0:0041 BAVR 48,189 1)AQ Lyr 53614.4173 .0024 PC -Ir 7)CG Lyr 53575.4865 .0008 MZ -Ir 2)CN Lyr 53164.4595 .0015 MON +0:0034 BAVR 43, 57 V 1)53659.3649 .0042 ATB +0:0154 BAVR 43, 57 1)DI Lyr 53536.4420 .0004 MZ V 18)EZ Lyr 53614.385 : .007 PC +0:029 BAVR 34,145� -Ir 7)FN Lyr 53648.4816 .0021 ATB +0:0217 GCVS 85 1)IO Lyr 53627.4023 .0021 ATB �0:0304 GCVS 85 1)KX Lyr 53601.3659 .0031 PC +0:0483 SAC 70 -Ir 7)MW Lyr 53635.4034 .0002 MZ -Ir 2)
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Table 2: (ont.)Variable Max JD 24. . . � Obs O � C Fil RemNR Lyr 53672.3031 .0042 ATB 1)EM Mus 53920.400 .002 HND -Ir 19)AX Oph 53520.4570 .0030 AG -Ir 1)V430 Oph 53560.5190 .0040 PS DVY 2)V1640 Ori 53744.4441 .0007 MZ +0:0881 BAVM 149 -Ir 2)SW Pav 53644.316 .002 HND -Ir 19)BN Pav 53289.355 .002 HND -Ir 19)53649.476 .002 HND -Ir 19)BP Pav 53641.398 .002 HND -Ir 19)DN Pav 53652.492 .002 HND -Ir 19)FO Pav 53636.344 .003 HND -Ir 19)53642.410 .002 HND -Ir 19)HV Pav 53634.402 .002 HND -Ir 19)QR Pav 53643.406 .005 HND -Ir 19)VV Peg 53601.5116 .0032 PC �0:0270 GCVS 87 -Ir 7)53648.3978 .0026 PC �0:0260 GCVS 87 -Ir 7)53649.3743 .0030 PC �0:0262 GCVS 87 -Ir 7)AO Peg 53696.2796 .0035 ATB �0:0091 BAVR 49, 41 1)AV Peg 53658.3048 .0016 MON +0:0250 BAVR 47, 67 V 1)BH Peg 53648.438 : .005 PC +0:009 BAVR 47, 67 -Ir 7)BP Peg 53222.4192 .0016 MON �0:0122 BAVR 48,189 V 1)53222.5333 .0015 MON �0:0077 BAVR 48,189 V 1)53612.5039 .0993 PC �0:0146 BAVR 48,189 -Ir 7)53614.4790 .0035 PC �0:0113 BAVR 48,189 -Ir 7)53617.3233 .0015 MON �0:0151 BAVR 48,189 V 1)53617.4395 .0016 MON �0:0085 BAVR 48,189 V 1)53631.4597 .1067 PC �0:0099 BAVR 48,189 -Ir 7)BT Peg 53613.5620 .0030 AG +0:0850 BAVR 49,105 -Ir 1)CG Peg 52503.6156: .0016 PC �0:0200 SAC 72 -Ir 4)53217.4027 .0012 MON �0:0201 SAC 72 V 1)53614.4729 .0040 PC �0:0174 SAC 72 -Ir 7)53635.4895 .0021 ATB �0:0221 SAC 72 1)53657.4452 .0005 QU �0:0219 SAC 72 V 3)53658.3781 .0005 QU �0:0232 SAC 72 V 3)53659.3124 .0016 MON �0:0232 SAC 72 V 1)CQ Peg 53613.5570 .0030 AG -Ir 1)DH Peg 53648.4296 .0028 PC +0:0263 GCVS 87 -Ir 7)DY Peg 53216.4666 .0011 MON �0:0046 GCVS 87 V 1)53216.5392 .0011 MON �0:0050 GCVS 87 V 1)53216.6129 .0011 MON �0:0042 GCVS 87 V 1)53257.4510 .0012 MON �0:0048 GCVS 87 V 1)53283.3402 .0011 MON �0:0044 GCVS 87 V 1)53283.4128 .0012 MON �0:0048 GCVS 87 V 1)53599.4743 .0012 MON �0:0058 GCVS 87 V 1)53599.5473 .0012 MON �0:0058 GCVS 87 V 1)53599.6209 .0012 MON �0:0051 GCVS 87 V 1)53612.3823 .0012 MON �0:0058 GCVS 87 V 1)53612.5279 .0012 MON �0:0060 GCVS 87 V 1)53614.4250 .0012 MON �0:0050 GCVS 87 V 1)53631.4167 .0012 MON �0:0052 GCVS 87 V 1)53648.410 : .001 PC �0:004 GCVS 87 -Ir 7)53648.4819 .0009 PC �0:0047 GCVS 87 -Ir 7)53654.3156 .0012 MON �0:0051 GCVS 87 V 1)53654.3880 .0012 MON �0:0056 GCVS 87 V 1)53701.2070 .0015 MON �0:0053 GCVS 87 V 1)53701.2796 .0013 MON �0:0056 GCVS 87 V 1)DZ Peg 53612.5333 .0039 PC �0:0225 SAC 74 -Ir 7)AR Per 53752.5048 .0044 PC +0:0592 GCVS 87 -Ir 7)ET Per 53654.3150 .0040 AG �0:0196 BAVR 49, 41 -Ir 1)KV Per 53651.5600 .0050 AG -Ir 1)
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Table 2: (ont.)Variable Max JD 24. . . � Obs O � C Fil RemNN Per 53766.3430 .0050 AG -Ir 1)RV Phe 53681.499 .002 HND -Ir 19)53687.463 .003 HND -Ir 19)TZ Phe 53682.429 .002 HND -Ir 19)SS Ps 53649.5022 .0126 PC �0:0061 BAVR 47, 67 -Ir 7)53750.2447 .0081 PC +0:0105 BAVR 47, 67 -Ir 7)SY Ps 53648.5304 .0050 PC +0:1000 GCVS 87 -Ir 7)DP Sge 53565.5510 .0030 AG -Ir 1)53566.5230 .0030 AG -Ir 1)53569.4520 .0030 AG -Ir 1)V703 So 52065.5969 .0008 HSR +0:0200 GCVS 87 V 5)52066.5175 .0020 HSR +0:0188 GCVS 87 V 5)52066.6363 .0008 HSR +0:0224 GCVS 87 V 5)52073.6629 .0010 HSR +0:0207 GCVS 87 V 5)52075.6214 .0013 HSR +0:0205 GCVS 87 V 5)RW Sl 53694.401 .002 HND -Ir 19)SV Sl 53705.423 .002 HND -Ir 19)TX Sl 53715.446 .003 HND -Ir 19)UZ Sl 53689.425 .002 HND -Ir 19)VW Sl 53724.492 .003 HND -Ir 19)VX Sl 53721.463 .002 HND -Ir 19)WY Sl 53690.475 .002 HND -Ir 19)AE Sl 53688.444 .002 HND -Ir 19)BU St 53563.4966 .0030 MZ -Ir 2)CF Ser 53561.4288 .0013 MZ -Ir 2)CS Ser 53530.4936 .0006 MZ V 18)DY Ser 53518.4410 .0006 MZ +0:0307 GCVS 87 -Ir 2)T Sex 53451.3773 .0016 MON �0:0461 BAVR 51,247 V 1)BR Tau 53797.3145 .0003 MZ -Ir 2)GR Tel 53633.298 .002 HND -Ir 19)GZ Tel 53654.462 .005 HND -Ir 19)HY Tel 53662.369 .003 HND -Ir 19)U Tri 53649.5949 .0033 PC �0:0028 BAVR 49,105 -Ir 7)53662.5640 .0030 AG �0:0040 BAVR 49,105 -Ir 1)53745.3036 .0026 PC �0:0060 BAVR 49,105 -Ir 7)UX Tri 52250.4183 .0023 HSR 5)52257.3982 .0018 HSR 5)53221.566 : .025 HSR 5)53272.4951 .0025 HSR -Ir 2)53316.3906 .0020 HSR 2)53317.3223 .0031 HSR 5)53318.2571 .0017 HSR 5)53321.5262 .0018 HSR VMR 5)53323.3871 .0023 HSR 5)53617.5488 .0012 HSR 4)53619.4175 .0026 HSR 5)53631.5531 .0063 PC -Ir 7)53653.4541 .0015 HSR 16)53654.3815 .0024 HSR 16)53658.608 .007 HSR 16)53662.3800 .0030 AG -Ir 1)53673.5742 .0016 HSR 5)53674.5086 .0012 HSR 5)53701.5590 .0041 HSR 16)53702.519 .007 HSR 16)W Tu 53345.346 .002 HND -Ir 19)53720.414 .002 HND -Ir 19)YY Tu 53723.377 .002 HND -Ir 19)AE Tu 53347.384 .002 HND -Ir 19)53686.467 .002 HND -Ir 19)
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Table 2: (ont.)Variable Max JD 24. . . � Obs O � C Fil RemAG Tu 53711.499 .003 HND -Ir 19)AM Tu 53706.476 .002 HND -Ir 19)BK Tu 53726.385 .002 HND -Ir 19)TU UMa 53746.5235 .0005 QU �0:0249 GCVS 87 V 2)53813.4426 .0005 QU �0:0249 GCVS 87 V 3)53847.4590 .0007 QU �0:0257 GCVS 87 V 3)AE UMa 53110.3619 .0019 PC +0:0071 BAVR 48,189 -Ir 7)53427.3272 .0011 MON �0:0004 BAVR 48,189 V 1)53427.4181 .0012 MON +0:0044 BAVR 48,189 V 1)53427.5031 .0012 MON +0:0034 BAVR 48,189 V 1)GSC4416.214 UMi 53904.4805 .0020 MZ -Ir 2)AF Vel 53864.369 .002 HND -Ir 19)AN Vel 53850.337 .003 HND -Ir 19)ST Vir 53847.5720 .0030 AG +0:0332 GCVS 87 -Ir 1)AV Vir 50953.4435 .0013 BK +0:0054 BAVR 48,189 2)RV Vol 53853.342 .002 HND -Ir 19)SV Vol 53857.318 .002 HND -Ir 19)BN Vul 53653.3929 .0007 QU �0:0225 SAC 73 V 3)CE Vul 53544.4670 .0030 AG -Ir 1)FH Vul 53649.2763 .0028 PC �0:0449 BAVR 49, 41 -Ir 7)FK Vul 53617.4082 .0006 MZ -Ir 2)HL Vul 53566.5150 .0030 AG -Ir 1)HR Vul 53579.5360 .0030 AG -Ir 1)

Remarks:AG : Agerer, F., Tiefenbah ATB: Ahterberg, Dr. H., NorderstedtBK : Birkner, C., Hagen DIE: Dietrih, M., RadebeulDVY: Dreveny, R., FR : Frank, P., VeldenHMB: Hambsh, Dr. F., Mol (B) HND: Hund, F., Windhoek (Namibia)HSR: Husar, Dr. D., Hamburg JU : Jungbluth, Dr. H., KarlsruheKI : Kleikamp, W., Marl KRS: Kersten, Dr. P., WeissahKRW: Krawietz, A., Kurort Hartha MON: Monninger, Dr. G., GemmingenMS : Moshner, W., Lennestadt MSR: Moshner, J., LennestadtMZ : Maintz, G., Bonn PC : Poshinger, K., HamburgPRK: Proksh, W., Winh�oring PS : Pashke, A., R�uti (CH)QU : Quester, W., Esslingen RAT: R�atz, M., Herges-HallenbergRCR: R�atz, Ch., Herges-Hallenberg SCI: Shmidt, U., KarlsruheSE : Shlereth, B., Hassfurth SG : Sterzinger, Dr. P., Wien (A)SIR: Shirmer, J., Willisau (CH) VMR: Vanmunster, T., Landen (B)WTR: Walter, F., M�unhen ZAU: Zaunik, H., Radebeul
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Remarks (ont.):: = unertains = seondary minimumE = CCD- or photoeletri observationred = redued results1) = CCD amera ST-6 hip 375� 242 unoated2) = CCD amera ST-73) = CCD amera ST-7E4) = CCD amera ST-8E5) = CCD amera ST-8E hip KAF1602E6) = CCD amera ST-9 hip 512� 5127) = CCD amera ST-10 XMR/XME8) = CCD amera Alpha Maxi hip KAF401e9) = CCD amera OES-LCCD1110) = CCD amera OES-LCCD1211) = CCD amera Pitor 1616XT12) = CCD amera Pitor 416XT13) = CCD amera Starlight Xpress hip 510� 25614) = CCD amera Starlight Xpress hip 752� 58015) = CCD amera Starlight Xpress 71616) = CCD amera Starlight Xpress SVX M25C17) = CCD amera Starlight Xpress SXV H918) = CCD amera HoLiCam19) = CCD amera MX71620) = CCD amera Canon EOS D6021) = determination of time for the �rst maximumGCVS yy = General Catalogue of Variable Stars, 4th ed. 19yyIBVS nnnn = Information Bulletin on Variable Stars No. nnnnSAC vv = Roznik Astronomizny No. vv, Krakow (SAC)BAVM nnn = BAV Mitteilungen No. nnnBAVR = BAV RundbriefU = USNO A 2.0 CatalogueRafV = Dreveny, R., Pashke, A., Hund, F., 2006, RafV atalog of newly deteted variable stars

Referene:Dreveny, R., Pashke, A., Hund, F., 2006, http://var.astro.z/newrafv.php?lang=en
ERRATUM FOR IBVS 5643Corretion to BAVM 172RU Sl 52994.3474 HND orret time: 52994.384
ERRATA FOR IBVS 5731

Corretions to IBVS 5731 = BAVM 178G472 Aql 53633.4375 QU53635.3950 QU orret starname: GSC 472.2473
ERRATA FOR IBVS 5731 (BAVM 178)V463 Cyg 54660.307 FR must be deletedGSC 0192700862 53721.4698 QU orret value: 52721.4698
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These stars were reported to be variable by Ho�meister (1949, 1966, 1967, 1968) andBoye & Huruhata (1942). Exept in the ases of V871 Oph, V950 Oph and V961 Oph(see details noted in the remarks below), no further observations or ephemeris have beenpublished until today. Photographi plates of a �eld entered at 67 Oph, taken with theSonneberg Observatory 40-m Astrographs during three intervals spread over the yearsfrom 1938 to 1994, were used to investigate the behaviour of these objets (see Table 1).The given elements were obtained by means of least-squares solutions. Photographiamplitudes were derived with respet to magnitudes of the omparison stars given inTable 2. An extensive list holding the times of maxima derived an be retrieved as5732-t3.txt, using the link in the HTML version of this paper. Individual data areavailable upon request. Table 1. Summary of this paperStar Type Epoh Period Max. Min. M �m No. of2400000+ (day) platesV809 Oph RRab 48802.512 0.4456105 14:m4 16:m0 0:p17 148�6 �3V871 Oph RRab 47591.678 0.4581308 14:m2 15:m3 0:p12 209�5 �3V950 Oph RRab 48801.492 0.6098288 15:m1: 15:m9 0:p21 197�16 �7V961 Oph RRab 49127.468 0.5220792 13:m6 15:m2 0:p16 241�4 �2V1094 Oph RRab 48747.455 0.6460529 15:m3 16:m2 0:p20 165�14 �10EP Ser RRab 49154.471 0.6032100 15:m3 17:m0 0:p17 134�12 �7NSV 9517 RRab 48839.332 0.7238664 14:m7 15:m7 0:p21 149�13 �9NSV 10061 RRab 49154.517 0,5644590 15:m6 16:m5 0:p23 142�14 �7
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Table 2. Comparison stars and ross referenesV809 Oph V871 OphHV 11012 S 4183USNO 0900-10274067 USNO 0900-10615121Comp. No. GSC m� USNO m�1 0900-10271285 14:m3 0900-10608371 14:m02 0900-10287295 14:m9 0900-10600153 14:m43 0900-10280680 15:m1 0900-10622420 14:m64 0900-10278316 16:m1 0900-10618462 15:m5V950 Oph V961 OphS 4201 S 4214USNO 0900-11371358 USNO 0900-11995376Comp. No. USNO m� USNO m�1 0900-11361747 15:m8 0900-12007595 13:m72 0900-11365177 16:m1 0900-12003470 14:m63 0900-12011821 15:m4V1094 Oph EP SerS 9865 S 9851USNO 0900-11727474 USNO 0825-11738616Comp. No. USNO m� USNO m�1 0900-11739495 14:m9 0825-11742658 14:m92 0900-11727384 15:m7 0900-11261581 15:m43 0900-11728679 16:m0 0900-11269383 15:m84 0825-11741216 17:m1NSV 9517 NSV 10061HV 11016 S 9854USNO 0900-10298218 USNO 0900-11331091Comp. No. USNO m� USNO m�1 0900-10296357 14:m5 0900-11331153 15:m22 0900-10298639 14:m8 0900-11327442 15:m93 0900-10292848 15:m8 0900-11330285 16:m3� Magnitudes refer to the B values of the USNO{A2.0 atalogue

Remarks:V871 Oph | Possible Blazhko e�et; the height of maxima varies onsiderably. Theperiod previously published by of G�otz et al. (1957) and ited in the GCVS is erroneous.See also the paper of Layden (1998).V950 Oph | The period previously published by of G�otz et al. (1957) and ited inthe GCVS is a spurious period. The published maxima from G�otz et al. (only those afterJ.D. 2429786, times before this date were rejeted due to large satter) were inluded inthis period analysis.V961 Oph | The period previously published by of G�otz et al. (1957) and ited in theGCVS is a spurious period.NSV 10061 | Ho�meister (1967) erroneously assumed this star to be an elipsingvariable.This researh made use of the SIMBAD data base, operated by the CDS at Strasbourg,Frane.
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Referenes:Boye, H.E., Huruhata, M., 1942, Harvard Annals, 109, 19G�otz, W., Huth, H., Ho�meister, C., 1957, Ver�o�. Sternw. Sonneberg, 4, 123, (H2)Ho�mann, M., 1981, Inf. Bull. Var. Stars, No. 1979Ho�meister, C., 1949, Erg. Astron. Nahr., 12, 1Ho�meister, C., 1966, Astron. Nahr., 289, 139Ho�meister, C., 1967, Astron. Nahr., 290, 43Ho�meister, C., 1968, Astron. Nahr., 290, 277Layden, A.C., 1998, Astron. Journal, 115, 193
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PHOTOMETRY OF RS Oph AFTER THE 2006 OUTBURSTy

ZAMANOV, R.1; BO�ER, M.2; LE COROLLER, H.2; PANOV, K.11 Institute of Astronomy, Bulgarian Aademy of Sienes, 72 Tsarighradsko Shousse Blvd, 1784 So�a, Bulgaria2 Observatoire de Haute-Provene (CNRS), 04870 Saint Mihel l'Observatoire, Frane
In February 2006, the reurrent nova RS Oph has undergone its �rst outburst for thisentury. On February 14th, 2006 it reahed 4:m4 (Narumi et al., 2006) and began todeline. In late May, the brightness of the star had already returned to its pre-outburstlevel of V = 10:m5{11:m5 (see O'Brien et al., 2006, and AAVSO light urves for moredetails).CCD photometry of this reurrent nova has been seured with the 120-m telesopeat OHP. With an 1024 � 1024 CCD, the �eld of view is 11:08 � 11:08. Our aim was toinvestigate the variability on time sales from minutes to days after the 2006 reurrentnova outburst.Our B; V;R (Johnson{Cousins) measurements are summarized in Table 1. As om-parison stars we have used SAO 141899 (HD 162215, V = 9:307; B = 10:513; R = 8:601)and GSC 0509400061 (USNO 0825-11335145, V = 11:494; B = 12:199; R = 11:040). Theredution was done in a way similar to Chevalier & Ilovaisky (1991) using average extin-tion from June 2006. In order to searh for rapid variability, we performed time-resolveddi�erential CCD photometry in B band. This proedure involved the repeated measure-ment of RS Oph relative to our main omparison stars SAO 141899 and set of stars in the�eld. Eah observational run onsisted of a series of exposures in B band, with exposuretime � 40 se. In Table 2 we give the start of the run, its duration, number of the pointsobtained, the minimal and maximal value of B magnitude, the mean B magnitude, andthe standard deviation (�B = q 1(N�1) Pi(Bi �B)2) alulated from all points in the run.In Fig. 1 we plot time-resolved B magnitudes. The behaviour of �B for the stars in the�eld is illustrated in Fig. 2.Table 1. BV R magnitudes of RS Oph. Typial error of our measurement is �0:015 magDate of obs. UT JD 24. . . B V Ryyyy/dd/mm2006/06/06 22.92 53893.454 12.702 | 10.2412006/06/09 0.53 53895.522 12.732 11.373 10.2242006/06/09 2.02 53895.584 12.734 11.404 10.2222006/06/09 23.99 53896.499 12.734 11.396 10.2212006/06/10 23.44 53897.477 12.722 11.405 10.2322006/06/11 1.73 53897.571 12.734 11.394 10.230yBased on observations obtained with the 120-m telesope at the Observatoire de Haute-Provene.
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Table 2. Time-resolved B band photometryDate of obs. UT-start length Npts B B �Byyyy/mm/dd h [h℄ min/max mean [mag℄2006/06/06 21.258 5.16 136 12.680/12.738 12.708 0.0142006/06/08 20.704 5.28 144 12.680/12.730 12.706 0.0112006/06/09 20.558 4.28 100 12.702/12.747 12.727 0.0122006/06/10 23.515 2.47 66 12.710/12.745 12.730 0.008

Figure 1. Time resolved CCD photometry of RS Oph obtained in June 2006 with the 120-m telesopeof OHP in B band. The date when the observation started is displayed in YYYY/MM/DD format. Noshort term variability (ikering) with total amplitude �B > 0:m06 has been deteted on minute-to-hourtime sale. The behaviour of the hek star is plotted in Fig. 3
From Table 2 and Fig. 1, we derive upper limits of the variability: �B � 0:m06, andaording to Table 1: �V � 0:m035, and �R � 0:m02. To the best of our knowledge, theseare the �rst observations when the minute-to-day photometri variability of RS Oph inthe optial is so low.
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Figure 2. The standard deviation for the stars in the CCD �eld. Left panel: 2006/06/06 | rosses,2006/06/08 | irles. Right panel: 2006/06/09 | rosses, 2006/06/10 | squares. The three brightestobjets inluding RS Oph, are indiated on the right panel only. There is no lear departure of RS Ophfrom the behaviour expeted for a star of onstant brightness. SAO 141899 has been used asomparison star and its �B � 0
Our B band light urves (see Fig. 1) are onsiderably di�erent from those obtainedwith similar setup between the 1985 and 2006 outbursts (examples of the ikering of RSOph an be seen in Dobrzyka et al., 1996, and Sokoloski et al., 2001). The ikering ofRS Oph is known sine a long time. However, no systemati investigations of its propertieshave been made to date. The previous observations in B band (see Table 3), revealedstrong variability on the minute-to-hour time sale.Table 3. Observations of RS Oph in B band on minute-to-hour time sale. In the table are given the date ofobservations, the amplitude of the B band variability, �B , and the referene.Date of obs. �B �B Refereneyyyy/mm/dd [mag℄ [mag℄1983/07/14 0.32 0.07 Bruh, 19921983/07/18 0.38 0.06 Bruh, 19921983/08/14 0.34 0.07 Bruh, 19921993/06/06 0.19 0.07 Dobrzyka et al., 19961993/06/07 0.28 0.06 Dobrzyka et al., 19961993/06/09 0.24 0.05 Dobrzyka et al., 19961997/09/02 0.36 Sokoloski et al., 20012002/16/06 0.330 0.057 Gromadzki et al., 20062002/08/27 0.275 0.047 Gromadzki et al., 20062006/June <0:05 <0:020 this paperUsually, the variability of RS Oph on ikering time sale has an amplitude of �B �0:m20{0:m35 and typial �B � 0:m05{0:m07. During our June 2006 observations, we did notdetet suh a variability. On the panels for 2006/06/06 and 2006/06/08 in Fig. 1, one ansee fading of RS Oph with 0:m05 during both nights. Our experiments have shown thatthis trend is probably real, although part of it an be due to the extintion. Is this fadingreal or not does not hange our main result that the ikering of RS Oph is absent.The disappearane of the ikering of RS Oph indiates that the aretion disk aroundthe white dwarf has been demolished by the 2006 outburst. We an ompute the ap-
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proximate time to rebuild it, as the time needed the matter to ross the aretion disk(visous time sale). An estimation of this time is �t = 2(R=H)2R3=2=3�pGM , whereR is the outer radius of the aretion disk, and M is the white dwarf mass. For a typialShakura{Sunyaev aretion disk, we an use � � 0:1{0.2, (R=H) � 10. Using parametersappropriate for RS Oph, R � 10{20 R�, M � 1:4 M�, we derive �t � 160{800 days.It will be very interesting: (1) to follow the re-appearane of ikering; (2) to detetwhether it will appear �rst on minutes or on hour time sale; (3) to ompare the behaviourof the aretion disk after a nova explosion (RS Oph) and after a jet-ejetion as observedin CH Cyg (Sokoloski & Kenyon, 2003).Aknowledgements: We have used IRAF for data proessing, and AAVSO dataduring the interpretation of these results. This program has been supported by the CentreNational de la Reherhe Sienti�que (CNRS, Division des Relations Internationales).We thank Dr. S. Ilovaisky and Mr. D. Gravallon for their help and support during theseobservations.

Figure 3. To illustrate the quality of our data, we plot the behaviour of the hek star HD 162215obtained in the same way as RS Oph's data in Fig. 1
Referenes:Bruh, A., 1992, A&A, 266, 237Chevalier, C., Ilovaisky, S.A., 1991, A&AS, 90, 225Dobrzyka, D., Kenyon, S.J., Milone, A.A.E., 1996, AJ, 111, 414Gromadzki, M., Mikolajewski, M., Tomov, T., Bellas-Velidis, I., Dapergolas, A., Galan,C., 2006, Ata Astronomia, 56, 97Narumi, H., Hirosawa, K., Kanai, K., Renz, W., Pereira, A., Nakano, S., Nakamura, Y.,Pojmanski, G., 2006, IAU Cir., No. 8671, 2Sokoloski, J.L., Bildsten, L., Ho, W.C.G., 2001, MNRAS, 326, 553Sokoloski, J.L., Kenyon, S.J., 2003, ApJ, 584, 1021O'Brien, T.J., Bode, M.F., Poras, R.W., et al., 2006, Nature, 442, 279
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FIRST COMPLETE BVRI LIGHT CURVESOF THE SHORT-PERIOD ALGOL-TYPE BINARY DF PupMANIMANIS, V.N.; NIARCHOS, P.G.Dept. of Astrophysis, Astronomy and Mehanis, Faulty of Physis, National & Kapodistrian University ofAthens, Athens, Greee. e-mail: vmaniman�phys.uoa.gr

Name of the objet:DF PupEquatorial oordinates: Equinox:R.A.= 07h53m50s DEC.= �19Æ4100000 2000Observatory and telesope:South Afrian Astronomial Observatory Sutherland Station, 1.0-m CassegraintelesopeDetetor: CCD amera, liquid nitrogen ooled at 180.5 K, 1024 �1024 imaging pixels binned to 512� 512, 5:03� 5:03 FOV.Filter(s): BV RIDate(s) of the observation(s):2006.01.10, 2006.01.14, 2006.01.15, 2006.01.19, 2006.01.23Comparison star(s): Unatalogued star 20800 SW to the variableTransformed to a standard system: NoAvailability of the data:Available at the IBVS website, after 2007.03.27Type of variability: EARemarks:The period of the system is 0.7714568 days. The heights of the two maxima areequal within the observational error in all bands. The seondary minimum is shallowand deepens onsiderably at longer wavelengths; this fat indiates a large temper-ature di�erene between the omponents. DF Pup is known to have a spetral typeof A7+[G5IV℄.
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Figure 1. 140 � 140 �nding hart with the omparison (C) and hek (K) stars marked; DF Pup ismarked with a V
Aknowledgements:This researh was inluded in the projet for the support of researh groups in theuniversities, o-funded by the European Soial Fund (ESF) and National Resoures(EPEAEK II) | PYTHAGORAS. This paper uses observations made at the SouthAfrian Astronomial Observatory (SAAO).
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Figure 2. The omplete B (upper) and V (lower) light urves of DF Pup
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Figure 3. The omplete R (upper) and I (lower) light urves of DF Pup
Referene:Budding, E., Erdem, A., C� i�ek, C., Bulut, I., Soydugan, F., Soydugan, E., Bak��s, V.,Demiran, O., 2004, A&A, 417, 263
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IV CASSIOPEIAE: A PROBABLE PHOTOMETRIC TRIPLE STARWOLF, M.1; ZEJDA, M.2; KIYOTA, S.3; MAEHARA, H.4; NAGAI, K,5; NAKAJIMA, K.61 Astronomial Institute, Charles University Prague, V Hole�sovi�k�ah 2, CZ-180 00 Praha 8, Czeh Republi,e-mail: wolf�esnet.z2 Institute of Theoretial Physis and Astrophysis, Masaryk University, Kotl�a�rsk�a 2, CZ-611 37 Brno,Czeh Republi3 VSOLJ, 4-405-1003 Matsushiro, Tsukuba 305-0035, Japan4 VSOLJ, 1-13-4 Namiki, Kawaguhi, Saitama 332-0034, Japan5 VSOLJ, 5-9-3 B-305 Honson, Chigasaki, Kanagawa 253-0042, Japan6 VSOLJ, 124 Teratani, Isato, Kumano, Mie 519-4673, Japan
The semi-detahed elipsing binary IV Cassiopeiae (GSC 4001.1104, SVS 948, FL 3529;�2000 = 23h49m31:s5, Æ2000 = +53Æ0800500, Sp. A4, Vmax = 11:0 mag) is a relatively fre-quently observed binary with an orbital period almost exatly one day. This system wasseleted as a possible andidate for the study of the pulsating omponent and thus it wasalso inluded to our new observational projet. IV Cas was disovered to be a variable staron Mosow plates by Faddeejeva in 1940 (Meshkova, 1940). Later Florja (1946) derivedthe �rst light elementsPri: Min: = HJD2428991:302 + 0:d9985232� Eand on�rmed the elipsing harater of light hanges. Due to the relatively short orbitalperiod and rapid magnitude hanges this variable was often observed visually. Reently,Kim et al. (2005) in their photometri study disovered a short-periodi pulsating ompo-nent with a frequeny of 37.672 yles per day (period about 38 min). The urrent linearlight elements are also given in the database of Kreiner (2004)y:Pri: Min: = HJD2452500:3506 + 0:d9985120� E:This variable is also inluded in the latest atalogue of lose binaries with Æ Suti om-ponent (Soydugan et al., 2006).Our new CCD photometry of IV Cas was arried out during several nights in Otober2005 and November 2006 at the Brno observatory, Czeh Republi, and three privateobservatories in Japan. Di�erent telesopes, CCD ameras, �lters and exposure timeswere used (see Table 1). The nearby stars GSC 4001.0776 (V = 12:05 mag) on the sameframe as IV Cas served as a primary omparison star during observations in Brno. See alsohttp://nyx.asu.as.z/�lenka/dbvar/ for more information about these observations.The new times of primary minimum and their errors were determined using the leastsquares �t of the data, by the biseting hord method or by the Kwee{van Woerdenyhttp://www.as.ap.krakow.pl/ephem/
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Table 1: New times of primary minimum of IV CasJD Hel.� Epoh Error N Telesope,24 00000 (days) amera, �lter52464.4044 11627.0 0.0007 26 40-m, ST-7, lear53671.6040 12836.0 0.0001 180 20-m, ST-7, R54045.0455 13210.0 0.002 201 20-m SC, ST-9XE, V54045.0464 13210.0 0.001 455 20-m, ST-7E, V54047.0437 13212.0 0.002 205 20-m SC, ST-9XE, I54047.0440 13212.0 0.0005 279 25-m SC, CV-04, B

algorithm. These times of minimum are presented in Table 1. In this table, N stands forthe number of observations used in the alulation of the minimum time. The epohs werealulated aording to the light elements given in the GCVS atalogue. Figure 1 showsthe di�erential B magnitudes during the primary minimum observed at JD 24 54047.
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Figure 1. A plot of di�erential B magnitudes obtained during the primary elipse of IV Cas onNovember 7, 2006 by K. Nakajima
The hange of period and possible light-time e�et of IV Cas were studied by meansof an O�C diagram analysis. We took in onsideration all older visual and photographitimes of minima found in speial databases of AAVSO and BRNOy observers as well asnew photoeletri times given in Diethelm (2003), Demiran et al. (2003), Dworak (2004),Cook et al. (2005) and our own results. The sinusoidal deviations of the O � C valuesare well remarkable and ould be aused by a light-time e�et. For its solution we usedall these times with di�erent weights. A preliminary analysis of the third body gives thefollowing parameters:yhttp://www.aavso.org/observing/programs/elipser/ebtom.shtml, http://var.astro.z/ogate
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P (period) = 21800� 500 days= 59:7� 1:4 yearsT (time of periastron) = J.D. 24 43455� 50A (semi-amplitude) = 0:0336� 0:0008 day! (length of periastron) = 341:1� 2:5 degreese (eentriity) = 0:09� 0:03These values were obtained by the least squares method together with the mean lightelements Pri: Min: = HJD2440854:6280(5) + 0:d99851658(12)� E:The O � C diagram is plotted in Fig. 2.
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Figure 2. O � C diagram for IV Cas. The numerous visual and photographi times are denoted bydots, the photoeletri and CCD times by irles. The sinusoidal urve orresponds to the third bodyorbit with a period of about 60 years and a semi-amplitude about 48 minutes
Assuming a oplanar orbit (i3 = 90Æ) and adopting a total mass of the elipsing pairwith A4 primary to beM1+M2 ' 3:0M�, we an obtain a lower limit for the mass of thethird omponent M3;min. The mass funtion has a value f(M) = 0:056 M�, from whihthe minimum mass of the third body follows as 0.96 M�. A possible third omponentof spetral type about G9 with the bolometri magnitude of m3 ' 5:0 mag (Harmane,1988) produes a detetable third light of L3 ' 4:5 % of total light.Our result indiates, that IV Cas is probably next member of a small group of triplesystems with pulsating primary omponent deserving a regular monitoring (Y Cam {Broglia & Marin, 1974; DG Leo { Lampens et al., 2005; HD 207651 { Henry et al.,2004). Only a relatively small part of the third body orbit is well-overed by the preisephotoeletri observations. Therefore, new high-auray timings of this elipsing system
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are neessary in order to on�rm the light-time e�et and to improve its parameters givenabove.Aknowledgements. This investigation was supported by the Grant Ageny of theCzeh Republi, grants No. 205/04/2063 and No. 205/06/0217. This researh has madeuse of the SIMBAD database, operated at CDS, Strasbourg, Frane, and of NASA'sAstrophysis Data System.
Referenes:Broglia, P., Marin, F., 1974, A&A, 34, 89Cook, J.M., Divoky, M., Hofstrand, A., Lamb, J., Quarderer, N., 2005, IBVS, No. 5636Demiran, O., Erdem, A., Ozdemir, S., Ciek, C., et al., 2003, IBVS, No. 5364Diethelm, R., 2003, IBVS, No. 5438Dworak, S.W., 2004, IBVS, No. 5502Florja, N.F., 1946, Variable Stars, 6, 4Harmane, P., 1988, Bull. Astr. Inst. Czeh., 39, 329Henry, G.W., Fekel, F.C., Henry, S.M., 2004, AJ, 127, 1720Kim, S.-L., Lee, C.-U., Koo, J.-R., et al., 2005, IBVS, No. 5669Kreiner, J.M., 2004, Ata Astronomia, 54, 207Lampens, P., Fr�emat, Y., Garrido, R., Pe~na, J.H., et al., 2005, A&A, 438, 201Meshkova, T.S., 1940, Variable Stars, 5, 304Soydugan, E., Soydugan, F., Demiran, O., Ibanoglu, C., 2006, MNRAS, 370, 2013
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NEW TIMES OF MINIMA OF SOME ECLIPSING BINARY SYSTEMSCSIZMADIA, SZ.1; KLAGYIVIK, P.2; BORKOVITS, T.3; PATK�OS, L.1; KELEMEN, J.1;MARSCHALK�O, G.2; MARTON, G.21 Konkoly Observatory of the Hungarian Aademy of Sienes, Budapest, Pf. 67, H{1525, Hungarye-mail: sizmadia�konkoly.hu2 Department of Astronomy, E�otv�os Lor�and University, Budapest, Pf. 32, H{1518 Hungary3 Baja Astronomial Observatory of B�as-Kiskun County, Baja, Szegedi �ut, Kt. 766, H{6500 Hungary
Observatory and telesope:50-m f=15 Cassegrain telesope (Pi50),60/90/180 Shmidt telesope (Pi90),1m f=13:3 RCC telesope (Pi100) of the Konkoly Observatory at Piszk�estet}o Moun-tain Station (Hungary) and40-m f=8:9 Rithey{Chr�etien telesope (E40) of the Department of Astronomy,E�otv�os Lor�and University (Hungary)Detetor: unooled UBV Photometer (Pi50u)1536� 1024 Photometris CCD-amera (Pi90)1340� 1300 Prineton Instr. CCD amera (Pi100)4008� 2672 SBIG STL-11K CCD Camera (E40)Method of data redution:Redution of CCD frames was made with a ustomly developed IRAFy pakage.
Method of minimum determination:The minima times were omputed with paraboli �tting (in ase of PV Cas and SVCam), and Kwee-van Woerden method (Kwee & van Woerden, 1956).Aknowledgements:KP thanks the hospitality of Konkoly Observatory. Csz thanks the the hospitalityof Dept. of Astronomy of E�otv�os University.

yIRAF is distributed by the National Optial Astronomial Observatories, operated by the Assoiation of the Universitiesfor Researh in Astronomy, in., under ooperative agreement with the National Siene Foundation
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Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+CN And 53991.4618 1 I C KP/E40EP And 54036.4396 1 I V Csz/E40GZ And 54059.3677 1 I R KP/E40V376 And 54018.3694 1 I V Csz/E40FP Aur 54039.5304 2 I V Csz/E40IM Aur 54027.4125 3 II RI KP/E40SV Cam 44635.3717 2 I BV PL/Pi5044830.4934 2 I BV PL/Pi5045273.5175 1 I BV PL/Pi5045645.3749 1 I BV PL/Pi50CW Cas 53989.4045 1 I C KP/E4054025.4389 5 I BRI KP/E40PV Cas 53351.5484 2 I BV KJ/Pi9053400.5572 2 I BV R KJ/Pi9053989.5652 3 II B Csz/Pi100V523 Cas 53985.3774 1 II C KP/E4054019.3796 1 I R Csz/E40V776 Cas 54039.4274 4 I V Csz/E40CQ Cep 54042.2816 31 I BV RI MG/E40EV Cn 52244.6052 9 I V Csz/Pi10052246.6091 9 I V Csz/Pi10052271.4941 7 I V Csz/Pi100CE Leo 53765.5474 3 II BV RI KP/Pi10053767.5186 3 II BV RI KP/Pi10053835.4868 5 I BV RI Bor/Pi100PY Lyr 53990.3345 2 I C KP/E40U Peg 54043.2691 1 I V Csz/E40BB Peg 53986.3485 4 II BV RI Csz/Pi10053987.4330 3 I BV RI Csz/Pi10053988.3352 2 I BV RI Csz/Pi10053988.5175 4 II BV RI Csz/Pi10053990.3248 2 I BV RI Csz/Pi10053990.5040 1 II BV RI Csz/Pi10054037.3178 9 I V KP/E40V432 Per 53992.4620 1 II V Csz/Pi100UV Ps 53990.5121 1 I C KP/E40DZ Ps 53992.4205 3 I C KP/E40AH Tau 54050.42407 8 I V Csz/E40EQ Tau 54026.4781 2 II RI Csz/E40WZ Sge 53654.2757 1 I V Csz/Pi100NO Vul 53251.434 4 I V RI Csz/Pi10053252.3592 1 II V RI Csz/Pi100Explanation of the remarks in the table:Observers: Bor: Tam�as Borkovits Csz: Szil�ard CsizmadiaKJ: J�anos Kelemen KP: P�eter KlagyivikMG: G�abor Marshalk�o PL: L�aszl�o Patk�osFilters: C means a `lear' �lter while BV RI are Johnson{Cousins ones.

Referene:Kwee, K.K., van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327
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THE OPTICAL COUNTERPART OF THE POSSIBLEBRIGHTEST TRANSIENT X-RAY SOURCE IN M31 IS FOUNDSMIRNOVA, O.1; ALKSNIS, A.1; ZHAROVA, A.V.21 Institute of Astronomy, University of Latvia, Raina bulv. 19, Riga LV-1586, Latvia;e-mail: o.smirnova�inbox.lv2 Sternberg Astronomial Institute, University of Mosow, 13, University Ave., Mosow 119992, Russia

Having found a nova in M31 on plates of the Baldone Shmidt telesope plate arhive(Smirnova & Alksnis, 2006), whih ourred to be the optial ounterpart of the supersoftX-ray soure [PFH2005℄ 191 (Pietsh et al., 2005a), we started to inspet the positionsof known M31 supersoft X-ray soures on sans of other plates of M31 taken in the years2001-2002.An objet was found at the position of the supersoft X-ray soure [PFH2005℄ 543(Pietsh et al., 2005a) on the plate No. 248 taken on November 12, 2001. Its oordinatesR.A. = 00h44m14:s52, Del. = +41Æ2204:003 (equinox 2000.0; estimated maximal error radius0:007) determined from the sanned disovery plate, on whih the nova is the brightest, withrespet to the positions of �eld stars from UCAC2, agree with those of the [PFH2005℄ 543within 0:005. So it is highly probable that the newly found objet is the optial ounterpartof the X-ray soure [PFH2005℄ 543.The X-ray soure, designated as XMMU J004414.0+412204, was disovered on January5, 2002 by Trudolyubov et al. (2002), on�rmed on January 8, 2002 by Garia et al. (2002),observed on highest luminosity level on February 6, 2002 and inluded in the atalog oftransient X-ray soures in M31 (Williams et al., 2006) as objet n1-86. Williams et al.(2006) did not exlude the possibility that the X-ray soure n1-86 is in M31 and mighthave the highest X-ray luminosity of any transients yet observed in M31. Trudolyubovet al. (2005) did not sueed in searh for optial ounterparts of the X-ray soure, butaording to them the transient behavior of the soure hints that it may be a lassialnova in supersoft X-ray spetral phase.A �nding hart of the nova from the disovery plate is given in Figure 1. Times ofthe middle of exposures in Julian days and blue magnitudes (mB) of the nova based onthe seondary standard stars from the BV RI atalogue of M31 (Magnier et al., 1992) aregiven in Table 1. The light urve of the nova is presented in Figure 2.The objet was �rst observed when it was near the outburst maximum, whih evidentlyourred within a day before or after our �rst observation. The estimated light deay ratedB=dt > 0:2 m/d during observation period suggests that probably the nova was veryfast. Thus aording to our observations the photometri behavior of the objet seems tobe typial for novae in M31.
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Figure 1. Finding hart for the disovered nova. The ross shows the position of the X-ray soure[PFH2005℄ 543

Figure 2. The light urve of the nova in M31. Filled irles: on�dent measurements; open irle:unertain measurement; triangles: brightness upper limits
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Table 1JD mB2452200 + mag25.216 > 19.126.208 17.128.238 18.233.327 19.3:34.292 19.248.188 > 19.4

Possibly beause of its high X-ray luminosity the nova is also unique in another aspet:the time separation between its optial outburst and detetion as supersoft X-ray soureis the shortest known for novae in M31 | only 53 days, followed by WeCaPP-N2001-12 with 63 days (Pietsh et al., 2005b) and the optial ounterpart of the X-ray soure[PFH2005℄ 191 with 84 days (Smirnova & Alksnis, 2006).Corrigendum. In the paper by Smirnova & Alksnis (2006), third paragraph from theend, instead of 1/10/2001 should be 1/10/1992. Our thanks are due to W. Pietsh forpointing out this error.
Referenes:Garia, M.R., Kong, A.H.K., MClintok, J.E., Primini, F.A., Kaaret, P., Murray, S.S.,2002, The Astronomer's Telegram, No. 82Magnier, E.A., Lewin, W.H.G., van Paradijs, J., Hasinger, G., Jain, A., Pietsh, W.,Truemper, J., 1992, A&AS, 96, 379Pietsh, W., Freyberg, M., Haberl, F., 2005a, A&A, 434, 483Pietsh, W., Fliri, J., Freyberg, M.J., Greiner, J., Haberl, F., Ri�eser A., Sala, G., 2005b,A&A, 442, 879Smirnova, O., Alksnis, A., 2006, IBVS, No. 5720Trudolyubov, S., Kotov, O., Priedhorsky, W., Cordova, F., Mason, K., 2005, ApJ, 634,314Trudolyubov, S., Priedhorsky, W., Borozdin, K., Mason, K., Cordova, F., 2002, IAUC,No. 7798Williams, B.F., Naik, S., Garia, M.R., Callanan, P.J., 2006, ApJ, 643, 356
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PLATE ARCHIVE SEARCH FORTHE PROGENITOR OF NOVA Cyg 2006JURDANA-SEPIC, R.1; MUNARI, U.21 Physis Department, University of Rijeka, Omladinska 14, HR 51000 Rijeka, Croatia2 INF Osservatorio Astronomio di Padova, Sede di Asiago, I-36032 Asiago (VI), Italy

Name of the objet:Nova Cyg 2006 = V2362 CygEquatorial oordinates: Equinox:R.A.= 21h11m32:s35 DEC.= +44Æ48003:007 2000Observatory and telesope:67/92 m and 40/50 m Asiago Shmidt telesopesDetetor: Photographi platesFilter(s): UBV RCICDate(s) of the observation(s):From November 2, 1962 to August 27, 1997
Table 1: Asiago arhival plates imaging the �eld of the progenitor of Nova Cyg 2006. The progenitoris invisible on all plates, and its magnitude (fourth olumn) is given in terms of the faintest star visiblelose to the position of the progenitor (for identi�ation of R3, R4, R5 referene stars see text)Date UT Band Plate no. Telesope Date UT Band Plate no. Telesope02 11 1962 20 52 B > R3 3274 40/50 18 10 1973 18 44 U > R4 6708 67/9210 07 1967 00 50 RC > R5 741 67/92 18 10 1973 19 09 V > R5 6709 67/9213 07 1967 23 27 RC > R5 754 67/92 18 09 1982 21 18 V > R5 11682 67/9217 07 1967 00 51 B > R4 768 67/92 15 10 1982 21 17 V > R3 14982 40/5025 03 1971 03 05 B > R4 4262 67/92 16 10 1982 21 17 V > R3 14994 40/5025 03 1971 03 21 V > R5 4263 67/92 04 06 1984 23 54 B > R5 12519 67/9225 03 1971 03 42 RC > R5 4264 67/92 13 08 1985 00 00 B > R5 16379 40/5030 03 1971 03 38 V > R4 4281 67/92 09 09 1985 22 08 B > R5 16461 40/5018 09 1971 21 43 V > R3 9022 40/50 22 11 1995 20 22 B > R5 16003 67/9218 10 1971 22 50 B > R3 9122 40/50 27 08 1997 23 54 B > R5 16467 67/9217 12 1971 19 10 V > R3 9312 40/50 23 07 1985 23 50 B > R5 16362 40/5028 09 1973 22 33 U > R3 6654 67/92 25 06 1984 02 05 B > R5 12510 67/9228 09 1973 23 12 IC > R4 6665 67/92
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Remarks:Nova Cyg 2006 was disovered at un�ltered magnitude 10.5 by H. Nishimura(Nakano, 2006) on panhromati photographi images obtained on 2.807 April UT.Its preise position was determined by Yamaoka (2006) as R.A. = 21h11m32:s346 (�0:s010), Del. = +44Æ48003:0066 (� 0:0014) (equinox 2000.0). At this position theIPHAS r0i0H� survey of the galati plane reorded previous to the outburst |on August 3, 2004 | an H� emitting soure at magnitudes r0 = 20:30(�0:05)and i0 = 19:76(�0:07), whih has been identi�ed as the progenitor of the Nova bySteeghs et al. (2006). CCD photometry seured by the ANS (Asiago Novae andSymbioti stars) Collaboration measured a peak brightness for the nova RC = 7:5and IC = 7:2 that sets the outburst amplitude to �RC � �IC � 12:7 mag.Nova Cyg 2006 has so far displayed a weird lighturve. After an initial normalexponential slope, the deline has been slowing until a minimum brightness wasreahed around July 21 when the nova was shining atB = 12:30; B�V = +0:16; V�IC = +1:28; RC � IC = +0:02 (Munari et al., 2006a). After that the nova hasbeen inreasing its brightness, reahing B = 11:18; B � V = +0:36; V � IC =+1:10; RC � IC = +0:42 by November 12.8 UT (Munari et al., 2006b). Similarityto the lighturve of Nova Aql 1999a (= V1493 Aql) has been noted by Goranskijet al. (2006).To the aim of better onstraining the nature of this peuliar nova, we have searhedthe plate arhive of the Asiago 67/92 and 40/50 m Shmidt telesopes looking forpatrol plates overing the position of the Nova. We found 25 plates variouslyexposed in the UBV RCIC bands between 2 November, 1962 and 8 August, 1997.A listing of the plates and date of exposure is given in Table 1. In none of the platesthe progenitor is bright enough to be deteted. With a typial limiting magnitudefainter than B = 18:5, these negative detetions and those on the �rst and seondPalomar surveys suggest that the progenitor has been living long and quietly inquiesene for several deades before the 2006 eruption.The stars reported in Table 1 to identify the plate limiting magnitude are: R3= USNO-B1.0 1347-0415159 (B = 18:0; V = 16:4; RC = 16:2; IC = 15:9), R4 =USNO-B1.0 1347-0415150 (B = 18:1; V = 16:1; RC = 15:5; IC = 15:0) and R5 =USNO-B1.0 1347-0415197 (B = 18:6; RC = 16:9; IC = 16:3). The magnitudes aretaken from the USNO-B1.0 (Monet et al., 2003) and NOMAD (Zaharias et al.,2004) atalogues.

Referenes:Goranskij, V.P., Metlova, N.V., Burenkov, A.N., 2006, ATel, No. 928Monet, D.G., et al., 2003, AJ, 125, 984Munari, U., et al., 2006a, CBET, No. 671Munari, U., et al., 2006b, CBET, No. 739Nakano, S., 2006, IAUC, No. 8697Steeghs, D., Greimel, R., Drew, J., et al., 2006, ATel, No. 795Yamaoka, H., 2006, IAUC, No. 8702Zaharias, N., et al., 2004, AAS, 205, 4815



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5739 Konkoly ObservatoryBudapest8 Deember 2006HU ISSN 0374 { 0676
DISCOVERY OF 19 NEW HISTORICAL NOVA CANDIDATES IN M31HENZE, M.1; MEUSINGER, H.1; PIETSCH, W.21 Th�uringer Landessternwarte Tautenburg, D-07778 Tautenburg, Germany2 Max Plank Institute for Extraterrestrial Physis, D-85748 Garhing, Germany
We have onduted a systemati searh for historial novae in M31 on digitized arhivalplates. A omprehensive desription of the data material, the method, and the resultswill be given in a separate paper (Henze et al., 2007). Here we present a brief summaryof the attempt and announe, as the most important result, 19 new nova andidates.The M31 �eld is the most frequently observed �eld in the arhive of the TautenburgShmidt telesope (134/200/400). Our searh is based upon 306 seleted plates in theUBV bands taken in the years 1960 to 1996. A single plate overs an unvignetted �eldof 3:Æ3� 3:Æ3 with a plate sale of 51.4 arse/mm. The limits of the B plates are typiallyin the range Blim = 19m : : : 21m. Although the majority of these plates were not taken asa part of a systemati survey, they onstitute a valuable observational material suited tosearh for bright variables in our neighbour galaxy.All plates have been digitized with the Tautenburg Plate Sanner (Brunzendorf &Meusinger, 1999) and were redued using the software pakage Soure Extrator (Bertin &Arnouts, 1996). For the astrometri and photometri alibration of one seleted refereneplate per �lter band we used the USNO-B1.0 atalogue (Monet et al., 2003) and theLoal Group Survey atalogue (Massey et al., 2006), respetively. Speial are was takento onsider the strongly utuating bakground surfae brightness. All plates of the same�lter band were transformed into the system of the orresponding referene plate whihresults in an overall astrometri unertainty of � 0:5 arse and a relative photometriunertainty of 0.2{0.3 mag. The absolute photometri unertainties on the refereneplates are about 0.5 mag over the magnitude interval 16{20 mag. Finally, the data setfor every single plate was ross-orrelated with the data sets from all other plates toreate two atalogues: (a) the multi-detetion table of � 3 � 105 objets deteted onat least two plates of the same olour and (B) the single-detetion table of � 1:1 � 106objets deteted on only one plate. Sine we deided to use a low detetion limit for theobjet detetion, in order to reah a high ompleteness at faint magnitudes, the tables aresubstantially ontaminated by noise detetions. This has to be onsidered for the seletionof novae andidates: single-detetions were used only to on�rmmulti-detetions or single-detetions in other �lter bands. For the multi-detetion objets light urves were reatedand searhed for typial nova features.
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Typial features of nova light urves were modeled using novae in M31 whih werepreviously disovered on Tautenburg plates by Mo�at (1967) and B�orngen (1968):� Short time span of observability: Due to the distane of M31 and the plate limitof � 20m, novae have a typial time of observability of 20{30 days. The parametervalue applied for the searh was 50 days (U; V ) and 70 days (B) respetively.� Prominent peak: A nova light urve should show a signi�ant peak whih mustbe brighter than the plate limit and be outside the 1� error range of the modi�edlight urve without the peak.� Singular event: Classial novae do not reur on a timesale less than 100 years.Therefore every nova event in our data base should be unique. We also searhed forreurrent novae, namely suh that show repeated outbursts on a timesale less than100 years, but we did not �nd any.Every promising andidate was individually heked on the original plates to deidewhether it ould be a nova or not. The spatial distribution of the 19 objets lassi�ed asformerly unknown nova andidates is shown in Fig. 1. The mapped area is a utout fromthe �eld of the astrometri referene plate orresponding to the area ontaining the newandidates. The key data are summarized in Table 1. Another 32 previously ataloguednovae were established by our program. This is the reason why the onseutive numberingin Table 1 starts with 33. The full set of data will be provided in Henze et al. (2007).

Figure 1. Distribution of the new 19 Tautenburg nova andidates over the galaxy M31. Blak dotsindiate the objets deteted on the referene plate. The outer spiral arms of the galaxy are learlyreognizable by their overabundane of deteted objets. Big �lled squares mark the new novaandidates
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Table 1: Basi data for the new nova andidates: identi�ation number (1), right asension and delinationfor J2000 (2,3), magnitude of the deteted maximum and �lter band (4), Julian date (5), and year of theoutburst (6). ID � [Æ℄ Æ [Æ℄ mag JD year(1) (2) (3) (4) (5) (6)33 11.90747 41.75843 19.4 (B) 2437913 196234 10.01956 40.62433 18.5 (V ) 2438373 196335 11.43947 41.75058 17.7 (U) 2439417 196636 9.33152 40.52856 18.9 (B) 2440917 197037 10.38148 40.87432 17.7 (B) 2441328 197238 9.81823 40.52356 18.9 (B) 2441680 197239 10.36907 40.88704 18.7 (V ) 2442741 197540 10.44820 40.95410 18.2 (U) 2442775 197541 11.47816 40.92837 19.3 (B) 2444194 197942 10.14823 41.32396 17.8 (U) 2444490 198043 10.47874 41.01253 18.1 (U) 2444490 198044 10.74837 41.28688 18.0 (U) 2444490 198045 11.08057 41.60674 19.4 (B) 2445940 198446 11.51205 41.73243 18.9 (U) 2446299 198547 11.58009 41.97954 18.5 (U) 2446299 198548 12.51510 41.42756 18.8 (U) 2446299 198549 10.43303 41.07269 16.9 (B) 2448893 199250 10.76761 40.40784 17.5 (B) 2450316 199651 11.54533 41.61147 19.4 (B) 2450317 1996Finally, we would like to emphasize that the good astrometri auray of this \newhistorial" novae makes them suitable for the orrelation with previously found ones inorder to searh for reurrent novae. With the only exeption of nova 39, none of ournew nova andidates ould be identi�ed on POSS II plates, in the SIMBAD database,or in the GCVS (Artyukhina et al., 1995). The position of nova 39 oinides, with aposition di�erene of 1 arse, with the nova number 32 in Table 4 of Baade & Arp (1964)disovered between the years 1945{1949. Therefore, nova 39 is a good andidate for areurrent nova with repeated outbursts on a timesale less than 100 years. Unfortunately,Baade & Arp do not report the epoh of their observation and thus the reurrene timean be estimated only roughly to 26{30 years. Additional information on the atual epohof the Baade & Arp nova 32 / Table 4 would be useful. Beause the 1975 outburst ofnova 39 has not been reported so far, we list it as a new nova andidate, even though itis probably a reurrent nova.Aknowledgments: This researh has made use of the SIMBAD database and ofthe Aladin sky atlas whih are operated at CDS, Strasbourg, Frane, and the Generalatalogue of Variable Stars Volume V Extragalati Variable Stars (GCVS Vol. V) whihis operated at Sternberg Astronomial Institute, Mosow, Russia.
Referenes:Artyukhina, N.M., Durlevih, O.V., Frolov, M.S., et al., 1995, General atalogue of Vari-able Stars, 4th ed., vol. V. Extragalati Variable Stars, \Kosmosinform", MosowBaade, W., Arp, H., 1964, ApJ, 139, 1027
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Bertin, E., Arnouts, S., 1996, A&ASS, 117, 393B�orngen, F., 1968, Mitteilungen des Karl-Shwarzshild-Observatoriums Tautenburg, 40Brunzendorf, J., Meusinger, H., 1999, ACHA, 6, 55Henze, M., Meusinger, H., Pietsh, W., 2007, in preparationMassey, P., Olsen, K.A.G., Hodge, P.W., 2006, AJ, 131, 2478Mo�at, A.F.J., 1967, AJ, 72, 1356Monet, D.G., Levine, S.E., Casian, B., et al., 2003, AJ, 125, 984

ERRATUM FOR IBVS 5701The star listed as V2028 Cyg in IBVS 5701 should be V2088 Cyg.Geir Klingenberg
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FIRST SIMULTANEOUS PHOTOMETRIC AND SPECTROSCOPICANALYSIS OF THE ACTIVE STAR IT ComBIAZZO, K.1; FRASCA, A.1; MARILLI, E.1; HENRY, G.W.2; SOYDUGAN, F.1;3; ERDEM, A.3;BAKIS, H.31 INAF|Catania Astrophysial Observatory, via S. So�a 78, 95123 Catania, Italy, e-mail: kbiazzo�oat.inaf.it2 Center of Exellene in Information Systems, Tennessee State University, 3500 John A. Merritt Blvd., Box9501, Nashville, TN 372093 C�anakkale Onsekiz Mart University Observatory, 17040 C�anakkale, Turkey
IT Comae Bereniis (HD 118234) was disovered to be a single-lined spetrosopi bi-nary by GriÆn (1988), who determined the orbital period Porb = 59:d054 and eentriitye = 0:59. From existing multiolor photometry, he dedued the primary to be a K0 or K1giant and suggested the seondary might be of earlier spetral lass. Strassmeier (1994)observed CaII H&K emission lines well above the nearby stellar ontinuum, demonstrat-ing a very high level of hromospheri ativity. From time series photometry with anautomated photometri telesope (APT), Henry et al. (1995) disovered brightness vari-ability in HD 118234 with an amplitude of about 0:m20 aused by rotational modulationin the visibility of photospheri spots. They determined the star's rotation period to beProt = 64 � 1 days and noted two unequal minima per rotation yle, indiating thatHD 118234 had large spotted regions on opposite hemispheres of the star. Moreover, byombining their v sin i measurement with the rotation period, Henry et al. (1995) found aminimum radius of 7:0 R�, on�rming the giant lassi�ation. They also noted that, whilethe star's orbital and photometri periods are similar, rotation in IT Com is far from thepseudosynhronous rotation period of 15:d1 days predited from the orbital eentriity.In this brief paper, we present the results of a oordinated photometri and spetro-sopi observing ampaign onduted during 2004 April{June at the Fairborn Observatory(FO), C�anakkale Onsekiz Mart University Observatory (C�OM�U), and Catania Astrophys-ial Observatory (OACt). The photometri observations were made with the T3 0.4-mAPT at FO and with the 0.4-m Shmidt{Cassegrain telesope at C�OM�U and the redutionwas performed orreting for atmospheri extintion with nightly extintion oeÆientsand transformed to the Johnson system with yearly mean transformation oeÆients.The spetrosopi observations were made with the FRESCO spetrograph at OACt ata resolution R = 22 000 and the redution was performed following the standard stepsof bakground subtration, division by a at �eld spetrum, wavelength alibration, andnormalization to the ontinuum through a polynominal �t. The main goal of these obser-vations was to study ative regions at photospheri and hromospheri levels, as we havedone previously for other RS CVn binaries and single ative stars (Frasa et al., 2000;Frasa et al., 2002; Biazzo et al., 2006a; Biazzo et al., 2006b).
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For photospheri diagnostis, we used the Johnson V and B light urves and thehemisphere-averaged e�etive temperature urve derived from line-depth ratios (LDRs)of metal weak lines (Gray & Johanson, 1991; Catalano et al., 2002). We onverted sevenspei� ombinations of LDRs to temperatures with LDR{Te� alibrations that we havepreviously developed (Catalano et al., 2002). The V and B light urves and the resultingTe� values are plotted in the �rst three panels of Figure 1 as a funtion of rotational phaseomputed from the ephemerisHJD'=0 = 2453 063:0 + 64:d0� E; (1)where the initial epoh is arbitrary (2004 February 27) and the rotational period of 64:d0is adopted from Henry et al. (1995). Both the light urves and the temperature plotexhibit a maximum around ' = 0:p30 and a subsequent minimum near ' = 0:p60. The Vand B light urves also show a seond maximum, not visible in the hTe�i urve due to aphase gap, and a further minimum at ' ' 0:p05, perhaps present also in the temperaturemodulation but not learly visible due to the sare phase overage. This double-wavebehaviour, found earlier by Henry et al. (1995) in their 1993 photometry, is thus in our2004 data, indiating again the presene of spots on opposite hemispheres. The peak-to-peak amplitudes of the top three panels in Figure 1 are �V = 0:m077, �B = 0:m075, and�hTe�i = 77 K.

Figure 1. From top to bottom. V and B magnitudes, averaged Te� and EWH� as a funtion ofrotational phase. In the light urves, the �lled irles are FO data, while the empty squares are C�OM�Uphotometry. For the photometri observations, HD 117816 (V = 8:m48, B = 10:m05) was used asomparison star, while HD 119126 (V = 5:m58, B = 6:m59) was hosen as hek star (Yoss & GriÆn,1997). A shift has been applied to the few C�OM�U data in order to adequately math those onesfrom FO
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For a hromospheri diagnosti, we used the net H� emission as derived from thespetral synthesis method (e.g., Barden, 1985; Frasa & Catalano, 1994). With this teh-nique, the di�erene between the observed spetrum and a \non-ative" template gives,as residuals, the net H� hromospheri emission. We have used a well-exposed spetrumof � Gem (K0IIIb, B�V = 1:m00) as our H� template. This spetrum has not been rota-tionally broadened sine IT Com has a v sin i = 6:5 km s�1 (Fekel, 1997), i.e. lower thanthe resolution of the spetrograph. The H� equivalent widths (EWH�) integrated arossthe residuals in the observed-minus-template spetra suggests only marginal modulationwith rotational phase (Figure 1, bottom). The most evident feature in the H� plot is aninrease in equivalent width around phase 0:p5 (the seond minimum in the light urve)of a fator � 2 just over the 3� level.The values of the averaged temperature and the net equivalent width EWH� of IT Comare listed in the Table 1, while the photometri data are reported in Tables 2 and 3, whihare available eletronially through the IBVS website as �les 5740-t2.txt and 5740-t3.txt.The typial preision of the T3 observations, about 0:m004, has not been reported inTable 2. Table 1. Temperature and net H� equivalent width of IT ComHJD Phase hTe�i EWH�(+2 400 000) (K) (�A)53 108.438 0.710 4654�15 0.08�0.0553 110.457 0.742 4673�15 0.14�0.0553 124.512 0.961 4639�10 0.17�0.0453 127.477 0.007 4655� 9 0.18�0.0553 139.520 0.196 4684�26 0.13�0.1153 143.430 0.257 4691�20 0.16�0.0753 151.453 0.382 4681�17 0.11�0.0553 152.457 0.398 4670� 6 0.17�0.0853 154.441 0.429 4650�23 0.23�0.0853 156.438 0.460 4638�17 0.28�0.0453 158.488 0.492 4650� 8 0.19�0.0553 161.508 0.539 4635�18 0.19�0.0653 166.391 0.616 4614�26 0.13�0.0653 168.457 0.648 4645� 2 0.15�0.0753 171.402 0.694 4630�17 0.13�0.06The results presented here are part of a projet devoted to obtain both spetrosopiand photometri observations of a sample of magnetially ative stars with di�erent spe-tral types, ages, masses, rotational periods and ativity levels. The ultimate goal is toinvestigate possible dependenes of ative region parameters (i.e. temperature and �llingfator) on global parameters (suh as mass and radius).Aknowledgements: This study was supported by the ItalianMinistero dell'Istruzione,Universit�a e Riera and the Turkish TUBITAK under the grant n. 105T083.
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COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5741 Konkoly ObservatoryBudapest13 Deember 2006HU ISSN 0374 { 0676CCD TIMES OF MINIMA OF SELECTED ECLIPSING BINARIESZEJDA, M.1; MIKUL�A�SEK, Z.1; WOLF, M.21 Institute of Theoretial Physis and Astrophysis, Masaryk University, Kotl�a�rsk�a 2, CZ-611 37 Brno, CzehRepubli, e-mail: zejda�physis.muni.z, mikulas�physis.muni.z2 Astronomial Institute, Charles University Prague, Czeh Republi, e-mail: wolf�esnet.z
The given list of minima from 2004-2005 is one of the results of our long-term obser-vational program, whih is devoted to elipsing binaries (EB) worthy of our attention |EB with eentri orbits, apsidal motions, spots or simply rarely observed EB.Observatory and telesope:N. Copernius Observatory and Planetarium in Brno, Czeh Republi{ 1600 Newtonian telesope (f/1750 mm) (RL400){ 800 Newtonian telesope (f/1000 mm) (RL200){ 300 refrator (f/340 mm)(RF80)Ulupinar Observatory, C�anakkale Onsekiz Mart University, Canakkale, Turkey{ 1200Newtonian telesope (f/3048 mm) (RL300)Detetor: 765� 510+ SBIG ST7 CCD amera (RL400)640� 480+ SBIG ST237 CCD amera (RL300)765� 510+ SBIG ST7XMEI CCD amera (RL200)1530� 1020+ SBIG ST8 CCD amera (RF80)Method of data redution:Redution of the CCD frames was made with a software pakage C-Munipaky
Method of minimum determination:The minima times were omputed using several proedures written by Gaspani(1995) based on arti�ial neural networks, software AVE based on Kwee{van Woer-den method (Barber, 1999) and new mathematial method developed by Mikul�a�sek(2005) Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+BX And 53612.5779 0.0001 I RC MZ,RL200;386DO And 53674.4210 0.0004 I RC MZ,RL400;25EP And 53611.5274 0.0002 II RC MZ,RL400;19GZ And 53255.4958 0.0001 II V (RI)C MZ,RL400;146GZ And 53344.2570 0.0002 II V (RI)C MZ,RL400;160GZ And 53344.4088 0.0001 I V (RI)C MZ,RL400;149V 440 And 53254.6016 0.0002 I (RI)C MZ,RL400;112yMotl, D., 2004, C-Munipak, http://integral.si.muni.z/munipak/
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Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+UU Aqr 53222.5539 0.0008 I (RI)C MZ,RL400;39CX Aqr 53656.3309 0.0003 I RC MZ,RL200;45DY Aqr 53299.3738 0.0009 I C MZ,RL300;1099GK Aqr * 53656.3817 0.0002 I RC MZ,RL400;52V 407 Aql 53222.4193 0.0042 I C MZ,RL400;20V 417 Aql 53222.4121 0.0039 I RC MZ,RL400;20V 479 Aql 53612.3607 0.0002 I RC MZ,RL400;28V 699 Aql 53613.3913 0.0004 I RC MZ,RL400;39V 761 Aql 53233.3578 0.0002 I C MZ,RL400;25V 770 Aql 53613.3574 0.0003 I RC MZ,RL400;27V 784 Aql 53224.5805 0.0018 I V (RI)C MZ,RL400;74V 784 Aql 53612.4560 0.0006 I RC MZ,RL400;24V 803 Aql 53222.4938 0.0055 II C MZ,RL400;11V 873 Aql 53611.3942 0.0004 I RC MZ,RL400;36V1168 Aql 53613.4246 0.0002 I RC MZ,RL400;41V1355 Aql 53612.4457 0.0003 I RC MZ,RL400;14HP Aur 53609.6144 0.0002 I RC MZ,RL400;113IU Aur 53380.3889 0.0011 I RC MZ,RL200;308KO Aur 53715.5735 0.0001 I RC MZ,RL200;408QT Aur 53705.4253 0.0006 I RC MZ,RL400;27V 364 Aur 53360.4067 0.0002 I C MZ,RL200;240V 523 Aur 53442.4606 0.0011 I V (RI)C MZ,RL400;65V 523 Aur 53450.3912 0.0003 I V (RI)C MZ,RL400;116TZ Boo 53442.4868 0.0009 II V RC MZ,RL200;246TZ Boo 53442.6342 0.0011 I V RC MZ,RL200;214TZ Boo 53462.3956 0.0004 II V RC MZ,RL200;271TZ Boo 53462.5428 0.0002 I V RC MZ,RL200;257FY Boo * 53463.4535 0.0001 I V (RI)C MZ,RL400;95FY Boo * 53463.5751 0.0002 II V (RI)C MZ,RL400;96LR Cam 53684.3758 0.0002 I RC MZ,RL200;152SW Cn 53464.3139 0.0003 I RC MZ,RL400;13WY Cn 53410.5986 0.0016 I RC MZ,RL400;12WY Cn 53465.3369 0.0001 I RC MZ,RL200;389AC Cn 53463.2819 0.0003 I RC MZ,RL400;2308161907 Cn * 53464.3923 0.0009 II RC MZ,RL400;31TU CMi * 53344.5768 0.0005 II V (RI)C MZ,RL400;183TU CMi * 53410.4582 0.0005 I RC MZ,RL400;32TX CMi 53410.2691 0.0001 II RC MZ,RL400;15TX CMi 53410.4645 0.0001 I RC MZ,RL400;27TX CMi 53464.3712 0.0004 II RC MZ,RL400;25XZ CMi 53388.5179 0.0002 I V RC MZ,RL200;158XZ CMi 53409.3565 0.0003 I RC MZ,RL400;19AG CMi 53381.4065 0.0003 I V (RI)C MZ,RL200;161AO CMi 53409.3188 0.0001 I RC MZ,RL400;15AV CMi 53410.5008 0.0004 I RC MZ,RL400;3607700523 CMi * 53410.3814 0.0048 I RC MZ,RL400;43CzeV062 CMi * 53410.3376 0.0002 II RC MZ,RL400;21CzeV062 CMi * 53410.4915 0.0005 I RC MZ,RL400;21CzeV062 CMi * 53464.3143 0.0009 II RC MZ,RL400;18AB Cas 53671.4052 0.0001 I RC MZ,RL200;412AH Cas 53344.5795 0.0008 I C MZ,RL200;630CW Cas 53361.2508 0.0006 II V MZ,RL200;460CW Cas 53361.4115 0.0008 I B(RI)C MZ,RL200;292CW Cas 53612.5143 0.0001 I RC MZ,RL200;173EI Cas 53256.5902 0.0011 I RC MZ,RL400;18EY Cas 53256.6101 0.0006 II RC MZ,RL400;23IV Cas 53671.6040 0.0001 I RC MZ,RL200;207KL Cas 53256.5960 0.0007 I RC MZ,RL400;22KT Cas 53252.5624 0.0012 I RC MZ,RL400;40MM Cas 53705.3900 0.0001 I RC MZ,RL200;275
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Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+V 541 Cas 53609.5863 0.0001 I RC MZ,RL200;140V 775 Cas 53674.6113 0.0003 II RC MZ,RL200;285V 799 Cas 53256.4775 0.0003 II RC MZ,RF80;173V 851 Cas * 53256.6002 0.0003 I RC MZ,RL400;1842971664 Cas 53613.4050 0.0002 II RC MZ,RL200;264WY Cep 53611.5699 0.0003 I RC MZ,RL200;194ZZ Cep 53651.4587 0.0001 I RC MZ,RL200;212BE Cep 53653.5005 0.0005 I RC MZ,RL400;41EK Cep 53388.6311 0.0001 I V (RI)C MZ,RL200;593IO Cep 53653.5083 0.0003 I RC MZ,RL400;41OT Cep 53613.6059 0.0004 I RC MZ,RL400;59V 698 Cep 53684.3591 0.0012 I RC MZ,RL400;91TV Cet 53301.4041 0.0012 I C MZ,RL300;963SS Com 53451.4652 0.0003 II RC MZ,RL400;37DG Com 53410.6121 0.0036 I RC MZ,RL400;13EK Com 53484.3432 0.0002 II V RC MZ,RL400;79LL Com 53451.4807 0.0023 I RC MZ,RL400;37LO Com 53410.6087 0.0005 I RC MZ,RL400;12TU CrB 53517.4374 0.0002 I V (RI)C MZ,RL400;246TW CrB 53388.7121 0.0001 I V RC MZ,RL200;112CG Cyg 53255.3664 0.0001 I RC MZ,RL200;116GV Cyg 53246.5307 0.0002 I RC MZ,RL400;43V 388 Cyg 53226.4211 0.0035 I (RI)C MZ,RF80;131V 388 Cyg 53290.4231 0.0025 II V RC MZ,RF80;77V 401 Cyg 53256.4735 0.0013 II RC MZ,RL400;35V 442 Cyg 53227.4168 0.0023 I V (RI)C MZ,RF80;147V 442 Cyg 53233.3828 0.0017 II V (RI)C MZ,RF80;130V 442 Cyg 53246.5050 0.0007 I V (RI)C MZ,RF80;184V 442 Cyg 53252.4709 0.0012 II V (RI)C MZ,RF80;179V 456 Cyg 53609.4294 0.0001 I RC MZ,RL200;174V 500 Cyg 53613.5285 0.0003 I RC MZ,RL400;28V 509 Cyg * 53613.5407 0.0012 I RC MZ,RL400;28V 635 Cyg 53246.5214 0.0002 I RC MZ,RL400;43V 700 Cyg 53290.3923 0.0002 II RC MZ,RL400;17V 706 Cyg 53256.4150 0.0003 I RC MZ,RL400;36V 711 Cyg * 53259.3820 0.0003 I RC MZ,RL400;20V 711 Cyg * 53674.3937 0.0007 I RC MZ,RL400;23V 787 Cyg 53609.5153 0.0001 I RC MZ,RL200;162V 822 Cyg 53256.4180 0.0016 I RC MZ,RL400;33V 859 Cyg 53255.4252 0.0009 I RC MZ,RL400;31V 870 Cyg 53256.3889 0.0016 I RC MZ,RL400;25V 877 Cyg 53290.2972 0.0036 I RC MZ,RL400;28V 959 Cyg 53229.4398 0.0004 I V (RI)C MZ,RL400;140V1004 Cyg 53290.3672 0.0003 I RC MZ,RL400;30V1019 Cyg 53290.4086 0.0027 I RC MZ,RL400;24V1147 Cyg 53229.4395 0.0013 I RC MZ,RL400;47V1414 Cyg 53246.5197 0.0011 I RC MZ,RL400;43CzeV052 Cyg * 53256.4021 0.0034 RC MZ,RL400;26CzeV053 Cyg * 53256.3472 0.0009 RC MZ,RL400;21CzeV053 Cyg * 53290.3164 0.0047 RC MZ,RL400;2526850099 Cyg * 53226.4262 0.0021 I V (RI)C MZ,RF80;9526850099 Cyg * 53228.5036 0.0009 I V (RI)C MZ,RF80;14426850099 Cyg * 53252.3847 0.0016 I V (RI)C MZ,RF80;9026850099 Cyg * 53255.5031 0.0053 I V (RI)C MZ,RF80;7426851186 Cyg * 53222.4458 0.0026 I (RI)C MZ,RF80;8826851186 Cyg * 53226.4941 0.0025 I (RI)C MZ,RF80;18426851186 Cyg * 53227.4275 0.0029 I (RI)C MZ,RF80;11626851186 Cyg * 53228.3636 0.0065 I IC MZ,RF80;3226851186 Cyg * 53246.4245 0.0025 I (RI)C MZ,RF80;7626851453 Cyg * 53226.4666 0.0055 I IC MZ,RF80;45
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Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+26851453 Cyg * 53227.3890 0.0023 I (RI)C MZ,RF80;9026851453 Cyg * 53228.4977 0.0023 I (RI)C MZ,RF80;8426851453 Cyg * 53233.4792 0.0027 I (RI)C MZ,RF80;69HD226957 Cyg 53233.5167 0.0003 II V (RI)C MZ,RL400;331YY Del 53612.3375 0.0002 I RC MZ,RL400;27FZ Del 53268.3394 0.0005 I RC MZ,RL400;119TW Dra 53254.3796 0.0003 II V (RI)C MZ,RL400;1196TW Dra 53387.7016 0.0002 I BV (RI)C MZ,RL200;1091TW Dra 53407.3492 0.0001 I BV (RI)C MZ,RL200;1365TW Dra 53463.4867 0.0001 I BV (RI)C MZ,RL200;2725TW Dra 53581.3738 0.0001 I (RI)C MZ,RL400;537EF Dra 53410.2776 0.0003 I V MZ,RL200;177WX Eri 53255.6134 0.0003 I RC MZ,RF80 ;64BL Eri 53299.5321 0.0003 I C MZ,RL300;556TX Gem 53451.3600 0.0002 I RC MZ,RL400;37AV Gem 53451.2949 0.0009 II RC MZ,RL400;34EL Gem 53451.3268 0.0003 II RC MZ,RL400;34FG Gem 53451.2929 0.0005 I RC MZ,RL400;23FT Gem 53465.3371 0.0008 I RC MZ,RL400;41HR Gem 53705.4063 0.0003 I RC MZ,RL400;34KQ Gem 53715.4792 0.0005 I RC MZ,RL400;31KV Gem 53329.4482 0.0004 II V (RI)C MZ,RL400;91KV Gem 53329.6271 0.0002 I V (RI)C MZ,RL400;152KV Gem 53451.3464 0.0002 II RC MZ,RL400;37KV Gem 53465.3281 0.0001 II RC MZ,RL400;41KV Gem 53715.3974 0.0004 I RC MZ,RL400;31KV Gem 53715.5759 0.0004 II RC MZ,RL400;32AK Her 53465.5586 0.0002 I V RC MZ,RL200;485V 789 Her * 53252.4305 0.0021 I V (RI)C MZ,RL400;97WY Hya 53410.4270 0.0003 I RC MZ,RL400;24TW La 53656.5342 0.0002 I RC MZ,RL400;137TZ La 53259.3761 0.0008 I RC MZ,RL400;28VY La 53612.3376 0.0001 I RC MZ,RL200;170AU La 53259.3324 0.0003 I RC MZ,RL400;19EM La 53228.5894 0.0002 I V (RI)C MZ,RL400;116EM La 53259.3313 0.0002 I RC MZ,RL400;19EM La 53259.5272 0.0003 II RC MZ,RL400;30GH La 53259.3400 0.0005 I RC MZ,RL400;26GH La 53653.4770 0.0009 I RC MZ,RL400;22IP La 53246.5407 0.0004 I RC MZ,RL400;35PP La 53259.4099 0.0005 II RC MZ,RL400;23PP La 53259.6108 0.0002 I RC MZ,RL400;23PP La 53674.4109 0.0004 I RC MZ,RL400;25V 344 La 53259.3397 0.0007 II RC MZ,RL400;23V 344 La 53259.5344 0.0004 I RC MZ,RL400;29V 364 La 53656.3650 0.0003 II RC MZ,RL200;765Y Leo 53445.4401 0.0002 II RC MZ,RL400;21WZ Leo 53445.4458 0.0004 I RC MZ,RL400;20AP Leo 53410.5865 0.0007 II RC MZ,RL400;13AP Leo 53465.4572 0.0001 I V RC MZ,RL200;485AP Leo 53484.3928 0.0002 I V RC MZ,RL200;278BL Leo 53445.5331 0.0010 I V RC MZ,RL400;44BW Leo 53445.4618 0.0025 II V RC MZ,RL400;38RR Lep 53409.3062 0.0008 I RC MZ,RL400;15SS Lib 53450.6372 0.0005 I V RC MZ,RL400;108TY Lib 53442.5582 0.0002 I V RC MZ,RL400;122VZ Lib 53450.5387 0.0004 I V RC MZ,RL400;72FL Lyr 53684.2691 0.0001 I RC MZ,RL200;401V 361 Lyr 53520.3794 0.0001 I RC MZ,RL400;76V 361 Lyr 53651.3461 0.0003 I V RC MZ,RL400;78
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Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+UU Mon 53462.3005 0.0006 I RC MZ,RL400;19BB Mon 53407.4789 0.0022 I RC MZ,RL400;20BB Mon 53410.4118 0.0008 I RC MZ,RL400;15BM Mon 53409.3787 0.0024 II RC MZ,RL400;34BM Mon 53462.2861 0.0010 I RC MZ,RL400;18GH Mon 53407.2646 0.0014 I RC MZ,RL400;23HM Mon 53407.3374 0.0003 I RC MZ,RL400;52NN Mon * 53407.4316 0.0002 I RC MZ,RL400;68V 396 Mon 53407.4759 0.0011 I RC MZ,RL400;19V 396 Mon 53409.4576 0.0007 I RC MZ,RL400;24V 453 Mon 53410.2971 0.0001 I RC MZ,RL400;21V 501 Mon 53671.6010 0.0009 II RC MZ,RL400;12048162749 Mon * 53407.3998 0.0034 I RC MZ,RL400;42CzeV085 Mon * 53409.4463 0.0015 I RC MZ,RL400;31CzeV087 Mon * 53409.3593 0.0041 I RC MZ,RL400;29V 913 Oph 53611.4055 0.0002 I RC MZ,RL400;42V 981 Oph 53611.3850 0.0003 I RC MZ,RL400;45EF Ori 53445.3406 0.0010 I RC MZ,RL400;71EQ Ori 53409.3487 0.0001 I RC MZ,RL400;22GU Ori 53409.3196 0.0004 I V (RI)C MZ,RL400;60GU Ori 53445.3257 0.0002 II RC MZ,RL400;71GU Ori 53674.5457 0.0005 II RC MZ,RL400;38QV Ori 53409.4907 0.0027 I RC MZ,RL400;25V 392 Ori 53450.3752 0.0001 I RC MZ,RL200;420V 392 Ori 53674.5337 0.0009 I RC MZ,RL400;38V 392 Ori 53715.4091 0.0001 I RC MZ,RL200;240V 645 Ori 53674.5770 0.0002 I RC MZ,RL400;39V1633 Ori 53671.6572 0.0002 I RC MZ,RL400;81BX Peg 53360.2974 0.0001 I C MZ,RL200;332BX Peg 53613.5150 0.0003 I RC MZ,RL400;28BY Peg 53609.5597 0.0002 I RC MZ,RL400;63CE Peg 53613.5381 0.0006 I RC MZ,RL400;28KW Peg 53360.2722 0.0001 II C MZ,RL200;281XZ Per 53290.5507 0.0000 I C MZ,RL200;509AG Per 53259.4459 0.0017 I RC MZ,RF80;178II Per * 53611.5057 0.0011 I RC MZ,RL400;20IU Per 53361.5223 0.0003 I BV (RI)C MZ,RL200;283PS Per 53656.4422 0.0003 I RC MZ,RL400;37V 680 Per 53290.6198 0.0003 I V RC MZ,RL400;85V 680 Per 53713.3030 0.0004 I (RI)C MZ,RL400;10237081325 Per 53381.2520 0.0012 I V (RI)C MZ,RL200;171Y Ps 53656.3281 0.0002 I RC MZ,RL400;131Y Ps 53671.3900 0.0001 I RC MZ,RL400;169RV Ps 53611.4077 0.0002 II RC MZ,RL200;192RV Ps 53651.5738 0.0002 I RC MZ,RL200;230RV Ps 53684.2606 0.0002 I RC MZ,RL400;63RV Ps 53705.3121 0.0001 I RC MZ,RL400;81DL Sge 53612.3465 0.0003 I RC MZ,RL400;27XY St 53251.4037 0.0016 I (RI)C MZ,RL400;82XY St 53255.3304 0.0002 I V (RI)C MZ,RL400;139FG St 53224.4151 0.0016 II V (RI)C MZ,RL400;115FG St 53228.3381 0.0001 I V (RI)C MZ,RL400;90FG St 53228.4735 0.0002 II V (RI)C MZ,RL400;93LX Ser 53465.6313 0.0003 I RC MZ,RL400;28AL Tau 53705.4514 0.0005 I RC MZ,RL400;38GR Tau 53611.5859 0.0005 I RC MZ,RL400;28HD285166 Tau 53388.3758 0.0019 I V RC MZ,RL200;129V Tri 53684.2617 0.0002 I RC MZ,RL400;62X Tri 53290.5883 0.0001 I RC MZ,RF80;150RW Tri 53671.6945 0.0002 I RC MZ,RL200;32
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Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+RW Tri 53705.3169 0.0001 I RC MZ,RL200;55ST Tri 53713.2041 0.0005 I (RI)C MZ,RL400;61UX UMa 53290.6236 0.0001 I C MZ,RL200;55XZ UMa 53387.3717 0.0001 I V (RI)C MZ,RL200;200HW Vir 53410.7014 0.0000 I RC MZ,RL400;52BT Vul 53613.4524 0.0002 I RC MZ,RL400;24BU Vul 53612.3247 0.0002 I RC MZ,RL400;28IM Vul * 53612.3355 0.0003 I RC MZ,RL400;25HD350731 Vul 53612.4138 0.0001 I RC MZ,RL200;250HD350731 Vul 53653.2919 0.0001 I RC MZ,RL200;242Remarks:The timings of minima presented in this sixth list were obtained from 25781 CCDobservations. The last olumn \Remarks" ontains initial of observer, used tele-sope, and number of measurements used for determination of timings of minima.CzeV = variability of the star was disovered by Czeh astronomers,http://var.astro.zGK Aqr | primary minimum ould be a seondary oneFY Boo | new ephemeris 53032:98623(14) + 0:24115879(11)� EGSC 08161907 Cn | 51397:2637(3) + 0:3216105(15)� ETU CMi | new ephemeris 52900:5133(5) + 0:4334439(5)� EGSC 770 523 = CzeV90 | type of minimum unertainCzeV62 CMi | new ephemeris 52611:6147(2) + 0:30755495(7)� EV851 Cas | new period P = 0:960276(1) dayV509 Cyg | 52868:4906(19) + 1:6091738(18)� EV711 Cyg | 52133:400(3) + 0:826717(2)� ECzeV052 Cyg | only 1 minimumCzeV053 Cyg | new ephemeris 52255:2469(7)+0:4020485(4)�E, type of minimumunertainGSC 26850099 Cyg = CzeV48 | EA, new ephemeris 53228:505(2)+1:03832(7)�EGSC 26851186 = CzeV13 | EW, new ephemeris 52997:3074(3)+0:6227889(10)�EGSC 26851453 Cyg = CzeV47 | EW, primary minimum ould be a seondary one,new ephemeris 53238:6459(8) + 0:369190(18)� EV789 Her | new ephemeris 52296:4653(2) + 0:32004194(13)� ENN Mon | new period 0.9123629(7) dayGSC 48162749 Mon | type of minimum unertainCzeV085 Mon | EA:, only 1 minimumCzeV087 Mon |- EW, new ephemeris 51397:2197(6) + 0:4019464(3)� EII Per | new ephemeris 52438:0281(2) + 0:4798508(2)� EIM Vul | new ephemeris 53277:07615(11) + 0:45427781(14)� EAknowledgements:This investigation was supported by the Czeh Siene Foundation, grants No.205/04/2063 and No. 205/06/0217.This researh has made use of the SIMBAD database, operated at CDS, Strasbourg,Frane, and of NASA's Astrophysis Data System Bibliographi Servies.We are grateful to Prof. O. Demiran and V. Baki�s for their assistane with obser-vations in C�anakkale.Referenes:Barber, R., 1999,http://www.astrogea.org/soft/ave/introave.htmGaspani, A., 1995, 3rd GEOS workshop on variable star data aquisition and proessingtehniques, 13-14 May 1995, S. Pellegrino Terme, ItalyKholopov, P.N., et al., 1985, General Catalog of Variable Stars, 4th EditionMikul�a�sek, Z., Wolf, M., Zejda, M., Peharov�a, P., 2006, Astrophys & Spae Si., 304, 113Zejda, M., 2005, BRNO atalogue of elipsing binaries BRKA 2005,http://var.astro.z/brno
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Ceraski (1903) �rst reported the elipsing nature of Z Draonis, onluding that it wasan Algol-type binary. Russell & Shapley (1914) analyzed the photoeletri observationsof Dugan (1912) and gave a rough estimate of a distane of 1000 light years for thesystem. No other published light urves sine that of Dugan appear to exist, althoughthe system's times of minimum have been reasonably well observed, as an be seen inthe O � C diagram given by Kreiner et al. (2001) based on available times of minimum.Struve (1947) measured radial veloities of the primary.Z Dra was observed with a 0.25-m Shmidt{Cassegrain telesope and a Santa BarbaraInstrument Group ST-7XE CCD amera with BV RCIC �lters. Calibration (bias, dark,at) and aperture photometry were done with IRAF (Tody, 1993).Di�erential photometri observations were made on seven nights in the period 2005February to 2005 Marh. GSC 4396-1170 was used as the omparison star and GSC4396-0455 was the hek star. The Johnson B�V values, based on Tyho BT �VT valuestransformed aording to Bessell (2000), are 0:52 � 0:05 for the omparison star and0:80� 0:12 for the hek star. The Johnson B�V for the variable, again based on Tyhodata, is 0:45�0:06. The standard deviation for omparison minus hek observations was0.02 magnitudes in B and 0.01 magnitudes in V , RC and IC . The instrumental di�erentialmagnitudes for Z Dra are available from the IBVS web site as 5742-t2.txt (B), 5742-t3.txt(V ), 5742-t4.txt (RC) and 5742-t5.txt (IC).The new photometri data and the radial veloities of Struve (1947) were analyzedsimultaneously with the PHOEBE program (Pr�sa & Zwitter, 2005 ) whih uses the mostreent release of the 2003 version the Wilson{Devinney program (WD;Wilson & Devinney,1971; Wilson, 1979). WD's mode 5 was employed, as appropriate for Algol-type binaries.The gravity darkening exponents were �xed at 0.32 and the bolometri albedos were set to0.5 for both stars. The logarithmi limb darkening law was used with oeÆients from VanHamme (1993).The mean e�etive temperature of of the primary was initially set equalto 8083 K based on the A5 spetral type given by Struve (1947) and the alibrationsof Flower (1996). The reader should note that the temperatures are not aurate to1 K as this �gure might imply but are unertain by approximately 200 K. The resultingmass and radius of the primary were 1.49 M� and 1.49 R�, values that are signi�antlylower than expeted for an A5 V star and more in line with an F4 V star, whih is thelassi�ation given in the GCVS. The Tyho and 2MASS olors of the system are also inbetter agreement with the later spetral type, so another solution assuming T1 = 6725 K
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was performed and the results are presented in Table 1. The derived value for the timederivative of the orbital period ( _P ) was adjusted to allow for a period di�erene over thenearly six deades of time between the photometri and spetrosopi observations. TheO � C diagram of times of minimum (Kreiner et al., 2001) shows omplex behavior sothe derived value of _P is useful only as an indiator of the long-term trend of the periodhanges.Knowing the magnitude di�erenes in B and V between the two omponents fromthe light urve solution, we an ompute the intrinsi B � V of the system assuming theintrinsi B�V of the primary (viz. Terrell et al., 2005). An F4 star should have a B�Vvalue of about 0.40. The resulting B�V of the binary is 0.45, in exellent agreement withthe observed value, so the interstellar reddening toward Z Dra is small. The estimateddistane to the system is 312�28 p, onsistent with the value of 236�80 p determinedby Hipparos.Table 1. Parameters for the light/veloity urve Sslution with T1 = 6725 KParameter Value Std. errorya 6.38 R� 0.06 R�V �31:3 km se�1 0.3 km se�1i 87:Æ00 0:Æ09T2 4149 K 12 Kq 0.294 0.002
1 4.64 0.02HJD0 2453430.71662 0.00009P 1:d3574179 0:d000007_P �1:7� 10�9 6:5� 10�11L1=(L1 + L2)B 0.958 0.002L1=(L1 + L2)V 0.912 0.002L1=(L1 + L2)RC 0.866 0.003L1=(L1 + L2)IC 0.820 0.003M1 1.47 M� 0.04 M�M2 0.43 M� 0.01 M�R1 1.48 R� 0.01 R�R2 1.78 R� 0.02 R�y Formal errors from the di�erential orretions solution

All of the light urves show a slightly elevated light level ompared to the theoretialurves before the ingress of the seondary elipse. The mean light urve of Dugan (1912),gathered over approximately 3.5 years, appears to show the same asymmetry, perhapsindiating that this is a persistent feature. The �t to the seondary elipse in the Blight urve is poor and the �t to both elipses in the IC urve is also poor. The IClight urve shows a strong asymmetry between the two maxima. The portion of the lighturve between phases 0.6 and 0.9 is notieably atter than that between phases 0.1 and0.4. Some attempts at �tting a variety of single hot and ool spots were made but noneappeared to satisfatorily �t the asymmetries of all the light urves, indiating that asingle spot model is insuÆient.A high-resolution spetrosopi study of the system is sorely needed. Sine the elipsesare partial, the photometri mass ratio is questionable (viz. Terrell & Wilson, 2005)thus making this a preliminary solution. Measurement of the radial veloities of the
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Figure 1. BV RCIC light urves of Z Dra and the �ts from the Wilson{Devinney solution. The urveshave been shifted vertially for larity.
seondary is ruial to alleviating the onern about the mass ratio. Further photometriobservations would reveal any temporal variability of the light urve asymmetries.This work was supported by funding from the Amerian Astronomial Soiety's SmallResearh Grants Program.
Referenes:Bessell, M. S. 2000, PASP, 112, 961Ceraski, A.V., 1903, Astron. Nah., 161, 159Dugan, R.S., 1912, Contr. Prineton Obs., 2Flower, P.J., 1996, ApJ, 469, 355Kreiner, J.M., Kim, C.-H., Nha, I.-S., 2001, An Atlas of O � C Diagrams of ElipsingBinary Stars, Craow, Poland: Wydawnitwo Naukowe Akademii PedagogiznejPr�sa, A., Zwitter, T., 2005, ApJ, 628, 426Struve, O., 1947, ApJ, 106, 92Terrell, D., Munari, U., Zwitter, T., Wolf, G., 2005, MNRAS, 360, 583Terrell, D., Wilson, R.E., 2005, ApSpS, 296, 221Tody, D., 1993, ASP Conf. Ser., 52, 173Van Hamme, W., 1993, AJ, 106, 2096Wilson, R.E., 1979, ApJ, 234, 1054Wilson, R.E., Devinney, E.J., 1971, ApJ, 166, 605
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CCD PHOTOMETRY OF THE MULTI-MODEÆ SCUTI STAR GSC 1730-1858BERNHARD, K.1;2; KLIDIS, S.3; HAMBSCH, F.-J.2;4;5; WILS, P.4;61 A{4030 Linz, Austria; e-mail: klaus.bernhard�liwest.at2 Bundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Germany3 Zagori Observatory, Epirus, Greee; e-mail: steliosklidis�gmail.om4 Vereniging Voor Sterrenkunde, Belgium5 e-mail: hambsh�telenet.be6 e-mail: patrikwils�yahoo.om

The star ASAS 001856+2239.6 = GSC 1730-1858 (oordinates for equinox 2000.0:� = 00h18m55:s87, Æ = +22Æ39040:002) was found to be a new Æ Suti variable by theAll Sky Automated Survey (ASAS-3; Pojmanski & Maiejewski, 2005) with a period of0.0960 days. The phase plot of the ASAS-3 data at this period shows an unusual amountof satter. A lose investigation of the available data as well as data from the NorthernSky Variability Survey (NSVS; Wozniak et al., 2004), showed two more exited modeswith periods of 0.0920 and 0.0937 days, both lose to the original period and amplitudessomewhat larger than half the main amplitude.Follow-up observations of this objet were then started at three private observatories.A total of 5109 data points in V were obtained during 46 di�erent nights from Septemberto November 2006. In addition, the star was observed simultaneously in B by SK, whileFJH also observed in I. The observation log of the data is presented in Table 1, while thenumber of data points is given in Table 2. Shuler �lters were used for all observations.All data are available eletronially.The omparison stars used were GSC 1730-2105 (adopted magnitude V = 12:46 fromthe YB6 atalogue; USNO, unpublished), GSC 1730-1709 and GSC 1730-2179. Unfortu-nately, all three are about two magnitudes fainter than the variable, limiting the prei-sion of the observations. The average nightly standard deviation for the hek stars was0.02 mag in V . To remove small di�erenes in the magnitudes of the variable betweenobservers, the instrumental V magnitudes were shifted by a onstant value.Fig. 1 presents a sample of data from 15 nights showing obvious variations in theamplitude from night to night.The data were then analysed using Period04 (Lenz & Breger, 2005). In addition tothe three frequenies already found in the survey data, two more independent frequenieswere found with a muh smaller semi-amplitude of 7-8 mmag. Fig. 2 gives the frequenyspetrum after prewhitening for the �rst three frequenies, together with the spetralwindow. All �ve frequenies lie between 10 and 11 /d, with one very lose pair: themain frequeny f1 and the frequeny f4, separated by only 0.03 /d. The ourene of
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Figure 1. V light urve of GSC 1730-1858 on 15 nights. Also shown is a model plot with the ninefrequenies found
Table 1: Observation logObserver Telesope CCD amera Filters Timespan No. of No. of(JD� 2450000) nights hoursKB 20-m C8 SX Starlight V 3984-4064 22 68.3FJH 35-m C14 SBIG ST-8 V , I 4017-4066 10 57.8SK 30-m LX200 SBIG ST-7XMEI B, V 3984-4068 21 124.1
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Figure 2. Frequeny spetrum of GSC 1730-1858 after prewhitening for f1 to f3 (top panel) andspetral window (bottom panel)

Table 2: Number of data points per �lterObserver B V IKB - 671 -FJH - 1347 1109SK 2975 3091 -

Table 3: Deteted frequenies in VFrequeny S/N Semi-ampl. V/d mmagf1 10.41632(5) 90.0 58.0f2 10.86918(7) 57.6 36.4f3 10.67766(7) 52.8 33.9f4 10.44804(34) 12.4 8.0f5 10.00745(38) 11.0 7.22f1 20.83264(9) 8.4 5.9f1 + f2 21.28550(9) 7.9 5.5f1 + f3 21.09398(9) 7.8 5.52f3 21.35532(15) 7.3 5.1
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Table 4: Amplitude ratios and phase di�erenes for B and IFrequeny Ampl. ratio Ampl. ratio �B � �V �V � �IB=V V=I degrees degreesf1 1.31 � 0.02 1.66 � 0.08 0.8 � 0.7 7 � 3f2 1.22 � 0.03 1.50 � 0.09 �2.5 � 1.3 1 � 3f3 1.33 � 0.03 1.78 � 0.12 �3.7 � 1.3 2 � 4f4 1.32 � 0.12 2.40 � 1.16 27.6 � 5.3 �34 �25f5 1.14 � 0.13 1.15 � 0.25 18.9 � 6.5 �1 �122f1 1.74 � 0.18 2.60 � 1.42 1.4 � 5.9 �51 �25f1 + f2 1.17 � 0.17 0.80 � 0.17 �22.3 � 8.6 �10 �13f1 + f3 1.06 � 0.17 0.78 � 0.15 �1.3 � 9.1 �21 �102f3 1.09 � 0.18 1.22 � 0.44 4.9 � 9.6 22 �19

lose frequenies may be an artifat resulting from the use of inhomogeneous data sets,espeially when observations from di�erent instruments are ombined. This is not the asehere however, beause all frequenies found in the aggregated data set were also foundin the three longest data sets separately. In addition the data for the hek star do notshow any frequeny with an amplitude above the noise at 2 mmag in the frequeny rangeonerned (at low frequenies the noise is somewhat larger). Four linear ombinations ofthe independent modes were found as well in the frequeny spetrum of GSC 1730-1858.These are entered around 21 /d in Fig. 2. In the low frequeny range (less than 3 /d),none of the frequenies rise signi�antly above the noise.An overview of all frequenies found in the V data, is presented in Table 3. Theunertainties of the frequenies given in the table are the errors of the least squaressolution. The real unertainties may be larger. The unertainties of the V semi-amplitudesare all of the order of 0.4 mmag. No additional frequenies with semi-amplitudes above 2mmag, other than those listed, ould be deteted up to 25 /d. All independently exitedfrequenies are therefore situated in a narrow band between 115 and 125 �Hz. Most otherÆ Suti stars with many exited modes show a muh broader range of independent modes.At higher frequenies, near 30 /d, again multiples of the independent frequenies arefound. However, their signal to noise ratio is small and they are hard to distinguish fromtheir 1-day aliases. They were therefore not inluded here.After �tting the 9 deteted frequenies, the average residual is 18 mmag, whih maybe ompared to the standard deviation of the hek star. A model plot using those 9frequenies is shown in Fig. 1.Amplitude ratios and phase di�erenes for the frequenies in B and I, ompared toV are presented in Table 4. Beause there were less data points for these �lters, theamplitudes and phases were alulated using the frequenies obtained from the V data.This table may assist in the identi�ation of the exited modes.Aknowledgements: This researh made use of the SIMBAD and VizieR databasesoperated at the Centre de Donn�ees Astronomiques (Strasbourg) in Frane.
Referenes:Lenz, P., Breger, M., 2005, Comm. in Asteroseismology, 146, 53Pojmanski, G., Maiejewski, G., 2005, Ata Astron., 55, 97Wozniak, P.R., Vestrand, W.T., Akerlof, C.W., Balsano, R., Bloh, J., Casperson, D.,Flether, S., Gisler, G., Kehoe, R., Kinemuhi, K., Lee, B.C., Marshall, S., M-Gowan, K.E., MKay, T.A., Ryko�, E.S., Smith, D.A., Szymanski, J., Wren, J.,2004, AJ, 127, 2436
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NEWLY DISCOVERED VARIABLE STARSIN THE GLOBULAR CLUSTER NGC 1261SALINAS, R.1;2; CATELAN, M.2; SMITH, H.A.3; PRITZL, B.J.41 Grupo de Astronom��a, Faultad de Cienias F��sias y Matem�atias, Universidad de Conepi�on, Conepi�on,Chile; email: rsalinas�astro-ude.l2 Ponti�ia Universidad Cat�olia de Chile, Departamento de Astronom��a y Astrof��sia, Av. Viu~na Makenna4860, 782-0436 Maul, Santiago, Chile; email: matelan�astro.pu.l3 Department of Physis and Astronomy, Mihigan State University, East Lansing, MI 48824, USA;email: smith�pa.msu.edu4 Maalester College, 1600 Grand Avenue, Saint Paul, MN 55105, USA; email: pritzl�maalester.edu

NGC 1261 (RA 03h12m15:s3, DEC �55Æ1300100, J2000) is a distant (RGC = 18:2 kp;Harris, 1996) globular luster with an intermediate metalliity ([Fe=H℄ = �1:35) andhorizontal branh (HB) morphology not unlike NGC 1851's, with evidene of an HBbimodality | i.e., with fewer known RR Lyrae variables than either red HB or blue HBstars (Ferraro et al., 1993).The RR Lyrae population in the luster was disovered in photographi studies byLaborde & Fourade (1966), Bartolini et al. (1971), Wehlau & Demers (1977), and Wehlauet al. (1977). To the best of our knowledge, no CCD study takling the variable starpopulations in this luster has ever appeared in the literature. In the present note, wereport on the disovery of additional variable stars in the luster. This work is part of alarger e�ort to bring to light the variable star population properties of several globularlusters that have not been properly investigated with modern CCD images (Catelan etal., 2006).The luster images were obtained using the Danish 1.54-m telesope at La Silla, Chile,from September 17 to September 22, 2005. The 2048 � 2048 RINGO CCD was used.Given its 0:00395 pixels, the total observed �eld was 13:05 � 13:05. The time series dataonsist in 104 B; V pairs, with typial exposure times of 100 se in B and 35 se in V .Here we report the results based on the B data only.To searh for variability in our data, we have adopted the image subtration tehnique(ISIS v2.1; Alard, 2000). In reent years, this tehnique has provided the most powerfultools for �nding variable stars in rowded regions without the need of large apertures(e.g., Oleh et al., 1999; Contreras et al., 2005). Its main drawbak is the diÆulty toreliably transform relative uxes into alibrated magnitudes, and even to derive auratepulsation amplitudes (Corwin et al., 2006, and referenes therein).Making use of ISIS we were able to re-disover 19 out of the 21 variables listed inthe Clement et al. (2001) atalog, on�rming the non-variability of V1 already noted byWehlau & Demers (1977), but not �nding any variability for V18. The latter appearsrather surprising, given that Wehlau et al. (1977) found a very preise period (P =
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0:33653 d) for V18. However, taking the original data for V18 from Table 1 in Wehlau et al.(1977), we do not �nd any period that phases the data orretly (Fig. 1). Considering thatthe position of this variable is only 2500 from the luster enter, and that the magnitudesof Wehlau et al. (1977) were derived by eye, we are on�dent to disard it as an RR Lyraestar. In the ase of V19, Wehlau et al. (1977) do not give a period; we estimate it to benear 0.653 d. For the rest of the known variables we agree with the periods listed in theClement et al. (2001) atalog.

Figure 1. Light urve of V18, using data from Wehlau et al. (1977), with a period of 0.33653 d
Also we have found nine new variables of di�erent types: one long period variable(LPV), three SX Phoeniis and �ve RR Lyrae stars (3 RR and 2 RRab). The loation,lassi�ation and tentative periods for these new variables are given in Table 1. In thistable, the x and y oordinates are in arseonds with respet to the luster enter, asgiven in the online Clement et al. (2001) atalog. Also a �nding hart with all the newvariables an be seen in Figure 2.Due to the relatively small time overage, it is not possible to give an estimate of theperiod of V23. For the RR Lyrae stars we think periods are good only up to the third
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Figure 2. Finding hart for the innermost variable stars in NGC 1261. The �eld size is approximately30 � 20. North is up and East to the left

Table 1: Loations and tentative periods for new variable stars in NGC 1261Variable x (00) y (00) Period (d) TypeV22 4:1 �41:3 0.302 RRV23 �2:3 15:9 { LPVV24 �13:1 �37:8 0.626 RRabV25 11:2 94:3 0.0535 SX PheV26 9:5 12:9 0.0799 SX PheV27 �11:6 �9:5 0.341 RRV28 �20:9 �3:6 0.287 RRV29 �25:3 �23:4 0.593 RRabV30 4:9 3:0 0.0591 SX Phe
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Figure 3. B-band di�erential light urves for previously known variable stars in NGC 1261
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Figure 4. B-band di�erential light urves for the known variables V19, V20 and V21; and for all thenewly identi�ed variables. Note that the light urves of V15 and V23 are not phased
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deimal plae, and for the SX Phe variables we an determine periods to four signi�ant�gures.With our new disoveries, and assuming the new RR Lyrae stars to be luster members,the value of hPabi hanges slightly with respet to Wehlau et al. (1977), from 0.555 d to0.568 d, and N=(N + Nab) hanges from 0.26 to 0.30. In addition, one �nds hPi =0:319 d, Pminab = 0:49286 d, and Pmax = 0:341 d. These results do not hange NGC 1261'slassi�ation as an Oosterho� type I luster.Aknowledgements. We thank R. Leiton for helping us with the data transfer fromConepi�on to Santiago. R.S. aknowledges support by a CONICYT Dotoral Fellowship.M.C. aknowledges support by Proyeto FONDECYT Regular No. 1030954. H.A.S. a-knowledges the NSF for support under grant AST 02-05813.
Referenes:Alard, C., 2000, A&AS, 144, 363Bartolini, C., Grilli, F., Robertson, J.W., 1971, IBVS, No. 594Catelan, M., et al., 2006, MmSAI, 77, 202Clement, C.M., et al., 2001, AJ, 122, 2587Contreras, R., Catelan, M., Smith, H.A., Pritzl, B.J., Borissova, J., 2005, ApJL, 623,L117Corwin, T.M., Sumerel, A.N., Pritzl, B.J., Smith, H.A., Catelan, M., Sweigart, A.V.,Stetson, P.B., 2006, AJ, in press (astro-ph/0605569)Ferraro, F.R., Clementini, G., Fusi Pei, F., Vitiello, E., Buonanno, R., 1993, MNRAS,264, 273Harris, W.E., 1996, AJ, 112, 1487Laborde, J.R., Fourade, C.R., 1966, MmSAI, 37, 251Oleh, A., Wo�zniak, P.R., Alard, C., Kaluzny, J., Thompson, I.B., 1999, MNRAS, 310,759Wehlau, A., Demers, S., 1977, A&A, 57, 251Wehlau, A., Flemming, T., Demers, S., Bartolini, C., 1977, IBVS, No. 1361
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PRECISE TIMES OF MINIMUM LIGHTOF NEGLECTED ECLIPSING BINARIESSMITH, A.B.; CATON, D.B.Dark Sky Observatory, Dept. of Physis and Astronomy, Appalahian State University, Boone, North Carolina28608, U.S.A., email: atondb�appstate.edu, adam.blythe.smith�gmail.om

We present 102 times of minimum light for 60 mostly negleted elipsing binaries,as a ontinuation of an ongoing program of monitoring eentri orbit, apsidal motionand other type systems. This is the �rst publiation in our goal to also release all of ourpreviously unpublished minimums in our arhives. As part of this projet we are inludingtimes of minimum light from CCDs as well as from photoeletri photometers.These stars were observed during several seasons and are presented for their long-termvalue as well as for planning new observations. All data were obtained at AppalahianState University's Dark Sky Observatory. The CCD observations inlude measurementsmade with the 32-inh DFM Engineering telesope and Photometris CH250 CCD amerawith a Tek 10242 hip and Bessell �lter set. Other data were obtained with the 18-inhtelesope with a Photometris CH350 CCD amera and SITe 10242 hip and Bessell �lterset. Some other data were obtained with an SBIG ST-9E CCD on the 16-inh DFMtelesope. These are noted in the table as 32, 18, and 16, respetively. The �lters are theJohnson equivalents in the Bessell set, with `C' representing a lear or no �lter.The photoeletri times of minimum light were observed with the 18-inh telesope witha Kitt Peak National Observatory single-hannel design employing a thermoeletriallyooled EMI 9865QB photomultiplier tube with mathing UBVR �lters. One elipse's data(U Oph) was obtained on the 32-inh with an Opte SSP-3 PIN-diode photomultiplierwith Johnson �lters, and in fat was the �rst sienti� data obtained with that telesope.The CCD data in this publiation were redued using Mira AP software.y All of ourtimes of minimum and their standard errors, inluding the photoeletri data and its er-rors, were alulated using the method of Kwee & van Woerden (1956), using an algorithmby Ghedini (1982).We are grateful for referenes provided by Greg Shelton and Brenda Corbin at the U.S.Naval Observatory Library. Other referenes were obtained at the NASA AstrophysisData System. This work also made use of the SIMBAD data base and the Spae TelesopeSiene Institute's Digitized Sky Survey. We thank Joe Pollok and Stephen Davis for thedevelopment of PMIS maros used in automati data aquisition, and Lee Hawkins forinstrumentation support. We espeially thank the other people who observed or reduedthe data inluding Wanda Burns, Brain Walls, Je� Deal, and Nathan Bergey.yThe Mira AP software is produed by Mirametris In., formerly Axiom Researh In.
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Star Type Filters HJD� 2400000 Error Tel Instr.RT And pri V 47770.8088 0.0008 18 KPmtse V 48159.8005 0.0004 18 KPmtpri V 48191.5596 0.0002 18 KPmtRX Ari pri V 47855.7043 0.0004 18 KPmtWW Aur pri V 47893.6516 0.0001 18 KPmtse V 48225.6955 0.0002 18 KPmtAR Aur se V 48699.5808 0.0004 18 KPmtCL Aur pri V 53388.6336 0.0001 32 CCDEO Aur pri V 53341.8412 0.0002 18 CCDHL Aur pri V 50110.7977 0.0002 32 CCDse V 53017.5775 0.0001 32 CCDYZ Aql pri V 51071.6657 0.0003 32 CCDV1182 Aql pri V 53210.7055 0.0007 32 CCD44i Boo pri V 48357.8176 0.0003 18 KPmtBW Boo se VBRI 52815.6886 0.0015 18 CCDUW Boo pri V 50512.7317 0.0002 18 CCDpri V 50518.7590 0.0002 18 CCDse VBRI 52757.7543 0.0009 32 CCDpri V 53470.5926 0.0001 32 CCDAW Cam pri V 47919.7904 0.0002 18 KPmtse V 47972.6246 0.0008 18 KPmtpri V 47994.6094 0.0002 18 KPmtCV CMa pri V 53442.6562 0.0007 32 CCDse V 53451.5749 0.0006 32 CCDCC Cas pri V 53016.6817 0.0006 18 CCDIT Cas se V 52592.5766 0.0001 32 CCDV527 Cas pri V 53344.5257 0.0002 32 CCDGK Cep pri V 48521.6067 0.0005 18 KPmtse V 48526.7590 0.0003 18 KPmtpri V 48902.6232 0.0003 18 KPmtSS Cet pri V 51551.7012 0.0008 32 CCDTV Cet se V 50110.6454 0.0005 32 CCDWW Cyg pri V 51024.6271 0.0000 32 CCDDX Cyg pri V 50685.5730 0.0009 32 CCDpri V 50726.6848 0.0002 32 CCDse V 52911.6830 0.0017 32 CCDV463 Cyg se V 53577.7470 0.0003 16 CCDpri V 53578.8125 0.0002 16 CCDV469 Cyg pri V 53594.5918 0.0004 32 CCDV490 Cyg se V 51491.5776 0.0004 32 CCDpri V 51495.5994 0.0002 32 CCDV498 Cyg se V 53584.6639 0.0003 32 CCDV512 Cyg se V 53619.5818 0.0003 32 CCDpri V 53625.6438 0.0001 32 CCDV541 Cyg pri V 53578.7911 0.0001 16 CCDV873 Cyg pri V 53598.7008 0.0002 32 CCDV959 Cyg pri V 50664.7335 0.0004 32 CCDV974 Cyg se V 50584.7872 0.0010 32 CCDpri V 50967.7694 0.0001 32 CCDV1136 Cyg pri V 53594.7403 0.0002 32 CCDse V 53603.7318 0.0003 32 CCDV1326 Cyg se V 50661.6760 0.0010 32 CCDpri V 53588.8343 0.0005 32 CCDV1436 Cyg pri VBR 52845.7191 0.0004 32 CCDse VRI 52895.7110 0.0023 32 CCD
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Star Type Filters HJD� 2400000 Error Tel Instr.Z Dra pri V 52708.5681 0.0000 32 CCDse VBR 52710.6064 0.0011 32 CCDpri V 52769.6520 0.0001 32 CCDse VBRI 52771.6911 0.0011 32 CCDpri VBRI 52773.7243 0.0001 32 CCDpri VBRI 53502.6609 0.0001 18 CCDRR Dra pri V 51043.6183 0.0000 32 CCDBF Dra pri V 53341.5523 0.0001 32 CCDCM Dra pri R 53478.6467 0.0001 32 CCDDI Her se V 52812.7354 0.0001 18 CCDpri V 52899.5675 0.0001 32 CCDVZ Hya pri V 47971.5876 0.0003 18 KPmtpri V 52702.6936 0.0001 32 CCDCM La se V 48210.6531 0.0002 18 KPmtpri V 48530.7850 0.0004 18 KPmtMZ La pri V 50422.6427 0.0002 32 CCDse V 50686.6745 0.0008 32 CCDpri V 50722.7286 0.0004 32 CCDpri V 53025.5097 0.0002 32 CCDV345 La pri V 50373.8088 0.0006 32 CCDpri V 50403.7826 0.0009 32 CCDpri V 51377.7229 0.0002 32 CCDpri VB 51849.7155 0.0003 32 CCDpri V 53572.8447 0.0002 32 CCDV412 Lyr pri V 50666.7391 0.0001 32 CCDse V 50672.7933 0.0010 32 CCDV431 Lyr pri V 53499.7379 0.0003 32 CCDse V 53576.7384 0.0006 32 CCDpri VBRI 53587.6718 0.0004 32 CCDRU Mon pri C 50138.6517 0.0002 32 CCDTV Mon pri V 51489.8738 0.0001 32 CCDU Oph� pri V 49862.7335 0.0001 32 SSP3WZ Oph se V 48004.7536 0.0002 18 KPmtse V 53476.7886 0.0001 32 CCDV451 Oph se V 53575.7235 0.0001 18 CCDEW Ori se V 50431.6804 0.0001 32 CCDpri V 52973.8223 0.0001 32 CCDDV Peg pri V 53604.6143 0.0002 32 CCDIQ Per pri V 51937.6525 0.0006 18 CCDKX Pup pri V 53077.5933 0.0006 32 CCDER St se V 53224.7529 0.0001 16 CCDAN Tau pri V 53344.7797 0.0001 32 CCDDR Vul se V 50376.7009 0.0002 32 CCDFQ Vul pri VBR 53595.8065 0.0005 32 CCDGP Vul se V 50985.7005 0.0001 32 CCDpri V 51061.5885 0.0001 32 CCDMN Vul pri V 53492.7941 0.0012 32 CCD� The omparison star used for U Oph is designated as variable star V2368 Oph. From our own mea-surments it seems likely that this star is not signi�antly variable. Also, this same omparison star wasused by Jordi et al. (1996) and Wolf et al. (2002), without problems reported.
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ERRATUM FOR IBVS 5707Time of minimum of RZ Com was given as 52849.4809, but it should be 53849.4809.S. Serkan Do�gru
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NEW TIMES OF MINIMA OF SOME ECLIPSING BINARY STARSDO�GRU, S.S.; D�ONMEZ, A.; T�UYS�UZ, M.; DO�GRU, D.; �OZKARDES�, B.; SOYDUGAN, E.;SOYDUGAN, F.Department of Physis, Faulty of Arts and Sienes, C�anakkale Onsekiz Mart University and C�anakkale On-sekiz Mart University Observatory, Terzio�glu Campus, TR-17100, C�anakkale, Turkey; e-mail: dogru�omu.edu.tr
Observatory and telesope:30-m Cassegrain{Shmidt telesope of the C�anakkale University ObservatoryDetetor: ST237 amera, Peltier ooling, TC237 hip, 110�80 FOV,640� 480 pixels, (C�UG301);ST10XME amera, Peltier ooling, KAF 3200ME hip,170 � 120 FOV, 2184� 1472 pixels, (C�UG302)Method of data redution:Redution of the CCD frames was made with C-MUNIPACK software (Motl, 2004)Method of minimum determination:Kwee{van Woerden method (Kwee & van Woerden, 1956)Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+WZ And 53982.3315 0.0002 II C C�UG30153987.5624 0.0002 I C C�UG301RT And 53983.3656 0.0003 I C C�UG30154016.3838 0.0004 II C C�UG30154055.3795 0.0002 II C C�UG301AB And 53981.2904 0.0001 I C C�UG30154016.3037 0.0002 II C C�UG301LO And 53982.4468 0.0003 I C C�UG30153987.3992 0.0001 I C C�UG301KO Aql 53985.2901 0.0003 I C C�UG301OO Aql 53995.3022 0.0001 I C C�UG301CX Aqr 53984.3647 0.0003 I C C�UG301IM Aur 53982.5077 0.0008 I C C�UG301CL Aur 54054.3794 0.0001 I C C�UG301SX Aur 54044.3888 0.0005 I C C�UG301AB Cas 53995.3590 0.0002 I C C�UG301BZ Cas 53998.3172 0.0002 I C C�UG301CW Cas 53998.3347 0.0002 I C C�UG301TV Cas 54013.4270 0.0005 I C C�UG301TW Cas 54013.4354 0.0005 I C C�UG301
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Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+V523 Cas 53987.3632 0.0001 I C C�UG30154055.4858 0.0002 II C C�UG301EG Cep 53657.29724 0.00006 I BV R C�UG302DK Cyg 54014.4274 0.0003 I C C�UG301KR Cyg 53984.3076 0.0003 I C C�UG301WZ Cyg 53985.3679 0.0001 I C C�UG301ZZ Cyg 53685.27620 0.00007 I BV R C�UG30253985.4359 0.0005 II C C�UG30154054.2720 0.0002 I C C�UG301V456 Cyg 54024.2818 0.0002 II C C�UG301V700 Cyg 54013.3378 0.0001 I C C�UG301TY Del 54014.3387 0.0002 I C C�UG301UX Eri 54054.5423 0.0004 II C C�UG301SW La 53993.4066 0.0001 I C C�UG301TW La 53981.5538 0.0002 I C C�UG301Y Leo 54057.4833 0.0002 I C C�UG301TZ Lyr 53998.4246 0.0005 II C C�UG301V839 Oph 53983.2994 0.0002 II C C�UG301ER Ori 54055.5439 0.0006 II C C�UG301U Peg 53685.3553 0.0001 II BV R C�UG30253985.5537 0.0002 II C C�UG30153991.3630 0.0003 I C C�UG301BB Peg 53991.4089 0.0008 II C C�UG301BO Peg 53991.3807 0.0011 I C C�UG301BX Peg 53985.4890 0.0010 II C C�UG301DI Peg 53991.3226 0.0003 II C C�UG301DK Peg 53991.4908 0.0010 I C C�UG301Z Per 53984.4171 0.0005 I C C�UG301RT Per 53983.4158 0.0002 I C C�UG301ST Per 53983.4459 0.0007 I C C�UG301V432 Per 53983.4548 0.0003 I C C�UG301UV Ps 53984.4866 0.0004 I C C�UG301RZ Tau 54058.3560 0.0002 II C C�UG301AH Tau 54057.4103 0.0002 II C C�UG301V781 Tau 54013.5775 0.0005 I C C�UG301V Tri 54055.2800 0.0002 I C C�UG301X Tri 53995.4322 0.0003 II C C�UG301Remarks:We present 57 minima times of 47 elipsing binaries. In the Remarks olumn ofTimes of Minima table, telesopes used in the observations are given.Aknowledgements:This work was partly supported by the Researh Found of C�anakkale Onsekiz MartUniversity.

Referenes:Kwee, K. K., van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327Motl, D., 2004, C-MUNIPACK, http://integral.si.muni.z/munipak/
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REMARKABLE ABSORPTION STRENGTH VARIABILITY OF THE" AURIGAE H� LINE OUTSIDE ECLIPSESCHANNE, L.Hohlstrasse 19, D-66333 V�olklingen (Germany); e-mail: shanne�t-online.de
In April and May 2005 the H� line of " Aur was observed in an exeptional `weak ab-sorption phase'. In the period Otober 2005 to November 2006 the normal line pro�le wasregistered again, with a variable absorption and a weak red-shifted emission omponent.The time variations of the line pro�le and a omparison with former observations outsideelipse are presented." Aur is a binary system, onsisting of a yellow supergiant (F0Ia) and an enormousdusty gas disk, that elipses every 27 years the primary omponent for approximatelytwo years. From the elipsing light urve it is onluded that within the dust disk oneor two (B?) stars exist, whih have so far never been observed diretly (Stenel, 1985).The �rst ontat of the next elipse is expeted in August 2009. Castelli (1978) liststhe harateristi parameters of the primary omponent (F0Ia). The H� line of " Aur isreported in the literature to be variable, but the line always shows a strong photospheriabsorption and mostly weak emission omponents on the edges of the absorption.The observations over the period from 1 April, 2005 to 15 November 15, 2006 (outof elipse, phase � 0:9). The used amateur equipment onsists of a Maksutov Newtontelesope (127 mm of aperture, f 1/8) and a slitless reeting grating spetrograph (grat-ing 25 mm� 25 mm, 1200 lines/mm, ollimator f = 135 mm, amera objetive f = 135mm). The CCD amera (Audine, KAF 401E) is water-ooled. The hip temperature was,depending on the ambient temperature, between �10 and �30 ÆC. The dispersion is 41�A/mm or 0.38 �A/pixel within the range of the H� line. The resolution was measuredfrom the FWHM of terrestrial lines to 0.8 �A (R = 8; 000). The quality of the adjustmentand the mehanial stability of the system limit the exposure times for a single exposurebetween 30 and 60 se. For eah sum spetrum, between 10 and 80 single photographswere taken. The data were redued using ESO MIDAS and the OPA sripts of G. Geb-hardt (www.spektros.de). The single photographs are orreted by the median of 10 darksand the bakground of the sky before extration of the spetra and their registering. Noat�eld orretion is performed. The �nal S/N of the ontinuum is between 120 and 400(Table 1). The slitless spetra were wavelength alibrated by using 3 to 6 photospheriabsorption lines from the following list: Fe ii: 6416.90 �A, 6430.84 �A, 6456.38 �A, 6516.05 �A,Si ii: 6347.10 �A, 6371.36 �A as referene lines. The quality of EW measurements is demon-strated by omparison of the EW-integration results of this lines with the data given byCastelli (1978) and the integrations of a referene spetrum of " Aur (20031101) given inELODIE (Table 2).
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Table 1: List of spetra and equivalent widths of omponents of " Aur H� lineH� line measurements of " Aur Equivalent width [�A℄Date JD Exposure S/N Blue wing Central Red wingtime [min℄ absorptionApril 1, 2005 2,453,462.42 5 140 �0.13 0.01 �0.15April 11, 2005 2,453,472.40 10 170 �0.18 0.06 �0.17April 21, 2005 2,453,482.40 10 150 �0.07 0.06 �0.15May 10, 2005 2,453,501.40 10 120 �0.14 0.06 �0.24May 11, 2005 2,453,502.40 10 270 �0.06 0.08 �0.15Otober 30, 2005 2,453,674.48 30 300 0.00 0.66 0.00Deember 10, 2005 2,453,715.50 18 280 0.00 1.07 �0.05January 23, 2006 2,453,759.31 27 300 0.00 0.99 0.00January 24, 2006 2,453,760.32 25 400 0.00 1.04 0.00January 30, 2006 2,453,766.36 30 350 0.00 1.02 0.00February 1, 2006 2,453,768.32 30 320 0.00 1.02 �0.04Marh 12, 2006 2,453,807.33 42 270 0.00 0.78 �0.07Marh 13, 2006 2,453,808.42 25 390 0.00 0.82 �0.04April 7, 2006 2,453,833.42 15 160 �0.06 0.69 �0.04April 19, 2006 2,453,844.34 15 160 0.00 0.60 �0.10May 2, 2006 2,453,858.40 50 370 0.00 0.55 �0.12September 10, 2006 2,453,988.48 30 200 0.00 0.70 0.00September 21, 2006 2,454,000.53 27 190 0.00 0.66 0.00Otober 7, 2006 2,454,016.42 60 360 0.00 0.54 �0.01November 15, 2006 2,454,055.46 52 210 �0.02 0.49 �0.06

In Fig. 1 the observed spetra and the referene spetrum are plotted. Between 1 April(JD 2453462) and 11 May, 2005 (JD 2453502), the H� line shows a nearly symmetrialshell spetrum with small variations of the V/R ratio of the emission omponents andan exeptionally small absorption omponent in the line ore. On 30 Otober, 2005(JD 2453674) the H� line was deteted in pure absorption. Until the end of the 2006observing season, the line was observed in normal absorption, with an oasional variablered shifted emission omponent. Two types of line pro�les an be distinguished: The `weakabsorption phase' from the beginning of the observations (1 April to 11 May, 2005), andthe `normal absorption phase' later. The emission omponents of the `weak absorptionphase' are symmetrially shifted towards the blue and red, respetively, by about 80km/s relative to the absorption minimum. In the `normal absorption phase' the red wingmaximum is red-shifted by about 100 to 160 km/s. The equivalent widths of the bluewing, the red wing and the absorption ore in the spetra were alulated (F/F > 1emission, F/F < 1 absorption, Table 1). Fig. 2 shows these EW's as time series. Thevariability of the absorption omponent is the most dominant e�et.Beause of the unusual elipsing behaviour, whih is aused by a dusty loud every27.08 years, the star has been observed intensively. The investigations fous on thoseapproximately 2 years of the elipsing events. Castelli (1977, 1978) also published twomeasurements out of elipse (1971). The variable H� lines onsisted of a entral absorption(F/F 0.45 and 0.55) and two weak emission omponents whih are shifted relative to theore of the absorption by �72 km/s and +61 km/s, respetively. Radial outward ows areattributed to instabilities in the star produing the blue-shifted emission omponent. Gasfrom behind the star auses the red-shifted emission omponent. The last elipse of 1982to 1984 is summarized by Stenel (1985). The H� line pro�les of 1984 (Ferluga & Hek inStenel, 1985) resemble the normal absorption phase, whereby partly also more intensive
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Figure 1. H� line pro�les of " Aur (measurements April 2005{November 2006 and a referenespetrum ELODIE of November 2003
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Figure 2. Equivalent widths of " Aur H� line omponents outside elipse April 2005{November 2006

Figure 3. Equivalent widths of " Aur H� line omponents outside elipse, inluding data of Castelli(1978), Ferro (1985), Cha et al. (1995) and ELODIE (20031101)
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Table 2: Comparison of EW di�erenes of measured spetra and referene spetra of " AurReferene spetra [�A℄ Measurements [�A℄ Di�erenes [�A℄Line Ion Castelli ELODIE Average Std. dev. No. of meas. Castelli ELODIE6347 SiII 0.694 0.627 0.596 0.027 5 �0.098 �0.0316371 SiII 0.531 0.538 0.529 0.024 7 �0.002 �0.0096416 FeII 0.245 0.191 0.190 0.030 14 �0.055 �0.0016432 FeII 0.178 0.158 0.170 0.027 17 �0.008 0.0126456 FeII 0.539 0.533 0.513 0.034 17 �0.026 �0.0206613 ? � 0.120 0.120 0.012 13 � 0.000

blue wings were registered. However, one year earlier the spetra showed the absorptionwith stable red wings and variable blue wings (Boehm & Ferluga, 1983). 15 spetra,measured between September 1980 and May 1981 by Ferro (1985), just one year beforethe elipse of 1982 to 1984, showed a `normal absorption phase' similar to Fig. 1 withstable red wing and variable blue wing. H� line pro�les measured by Cha et al. (1994)in November 1989 until April 1992 also resemble the pro�les of the normal absorptionphase in Fig. 1. The radial veloities of the absorption enters vary between +0:4 and�39:1 km/s, the emission omponents vary parallel to it around �60 and +60 km/s,respetively. The equivalent widths of the absorption move between 296 and 650 m�A, theemission omponents between 0 and 343 m�A (blue wing) and 0 and 295 m�A (red wing).Additional measurements of Cha et al. (1995) in the year 1993 show absorption with alear blue emission wing (EW approx. 200 to 300 m�A), but only a weak red wing. Theabsorption line has an EW of approx. 550 m�A in this period. The authors disuss theirobservations using a model, whih explains the emissions with a rotating inhomogenousgas ring around the primary F0Ia omponent. UV-spetrosopy with the HST taken on 16February, 1996 are desribed by She�er & Lambert (1999). The split resonane lines areattributed to a gas disk rotating in the orbit around the invisible seondary omponent.The rotation speed of the disk was determined from the distane of the emission maximato 103 km/s. The origin of the emissions from a gas disk around the seondary omponentis not on�rmed, however.Published spetra ould be digitized (Castelli: spetrum February 1971; Ferro: spetra1980-1981)). The alulated omponent equivalent widths of the published spetra, of theELODIE referene spetrum (2003) and the results of Cha et al. (1994, Table 2) are shownin Fig. 3 together with the equivalent widths of Table 1. The time series demonstratethe exeptionally small entral absorption in spring 2005. The star shows a remarkablevariability in absorption strength of the ore of the H� line outside elipse, also in formerobservations.It remains to onlude:� H� line in predominant emission and vanishing ore absorption - like in spring 2005is an exeptional phenomenon of " Aur.� The absorption omponents EW of the H� line show a remarkable variability outsideelipse.The line pro�le variations in the optial spetrum outside of the elipsing phase, e.g.the presented observation of an exeptionally weak absorption phase in H�, are still notsatisfatorily explained. The interpretation of the H� line in elipse has to take the out-of-elipse variations into aount. Further observations, also far from elipse, are needed.
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DETECTION OF A LARGE FLARE IN FR Cn(=1RXS J083230.9+154940)GOLOVIN, A.1;2;4; PAVLENKO, E.3; KUZNYETSOVA, YU.2; KRUSHEVSKA, V.21 Kyiv National Taras Shevhenko University, Kyiv, Ukrainee-mail: astronom 2003�mail.ru, astron�mao.kiev.ua2 Main Astronomial Observatory of National Aademy of Siene of Ukraine, Kyiv, Ukraine3 Crimean Astrophysial Observatory, Crimea, Nauhnyj, Ukraine4 Visiting astronomer of the Crimean Astrophysial Observatory, Crimea, Nauhnyj, Ukraine

FR Cn (= BD+16Æ1753 = MCC 527 = 1ES 0829+15.9 = 1RXS J083230.9+154940= HIP 41889 = GSC 01392-02634 = TYC 1392-2634-1) (�2000 = 08h32m30:s5287 andÆ2000 = +15Æ49026:00193) was �rst mentioned as a probable ative star when it was identi�edas the optial ounterpart of a soft X-ray soure 1ES 0829+15.9 in the Einstein SlewSurvey. It has V = 10:m43, spetral type K8V, the X-ray ux is of � 10�11 erg � s�1 � m�2(Elvis et al., 1992; Shahter et al., 1996).It was lassi�ed as BY Dra type star (i.e. its variability is aused by rotational modula-tion of starspots) and given the name FR Cn by Kazarovets et al. (1999). The preseneof Ca II H, K and H� emission lines in the spetra indiates high hromospheri ativityin FR Cn (Pandey et al., 2002; Pandey, 2003). The other details onerning history ofinvestigation of this objet an be found in Pandey et al. (2005)Flares in FR Cn were not previously reported.FR Cn was observed on 23 November, 2006 quasi-simultaneously in B; V;Rj; Ij bandsat Crimean Astrophysial Observatory (Ukraine) by Alex Golovin, using 38-m Cassegraintelesope, whih is equipped with SBIG ST-9 CCD amera, ooled by a Peltier systemto about �30 ÆC. The exposure times were 20 s, 13 s, 8 s and 17 s for B; V;Rj ; Ijbands respetively. Data redution was done using \Maxim DL" pakage. Redutioninluded bias, dark-frame subtration and at �eld orretion using twilight sky exposures.Sine the �eld of FR Cn is not rowded, the tehnique of aperture photometry wasapplied to extrat the di�erential magnitudes. The total number of useful frames was89 for eah band. The brightness of FR Cn was measured with respet to GSC 1392-2636 (�2000 = 08h32m23:s698; Æ2000 = +15Æ46050:0015), while GSC 01392-02708 (�2000 =08h32m38:s2271; Æ2000 = +15Æ44022:00095) served as a hek star. Sine the magnitudes of theomparison star in all bands are not known, here we present just di�erential magnitudes.The data points have a statistial auray of 0:m01 or better (determined from thedi�erene hek star�omparison star). To rule out the possibility of observing brightnessvariations aused by the omparison star, an independent photometry of GSC 1392-2636(omp. star) was performed with respet to the hek star (GSC 01392-02708).
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Figure 1. The are of FR Cn: shifted di�erential lighturves in B; V;R and I bands as well as thedi�erene hek star� omparison star (`Ch' on the plot)
The are of FR Cn was deteted on 23 November, 2006 with the maximum at 00:19(UT). After the initial rapid aring, the brightness of FR Cn dereased slowly. The timebetween the are began and reahed its maximum was about 4 minutes, while the totalduration of the are was about 41 minutes.The are had a maximum amplitude (1:m02) in the B band. In other bands the ampli-tudes were 0:m49, 0:m21 and 0:m14 for V;Rj and Ij bands respetively.Noteworthy, in 8 minutes after the are's maximum a notable \spike" was observed inB and V bands (in other bands the amplitude was probably too low) during the brightnessdeline. Remarkable, that FR Cn remained to be about 0:m05 brighter for at least anhour after the are began omparing with brightness before are.Following the idea, desribed at Kozhevnikova et al. (2006), we alulated the inten-sity of the are and the absolute energy output. The relative intensity of the are wasdetermined via the following relation: IfI0 = ( I0+IfI0 ) � 1, where I0 + If is the intensityof the objet, integrated over the duration of the are, I0 is the intensity of the star inquiesent level in one of the bands (orreted to the are duration). For alulation of theabsolute energy output, we assume for FR Cn's quiesent level the following magnitudeand olour indies: V = 10:43; B � V = 1:35; V � R = 1:15; V � I = 1:93. We used30:24� 2:03 mas parallax (Perryman et al., 1997) that imply distane 33� 2 p.Similar alulations of the are intensity and energy output were also done by Mo�ett(1973) and by Panov et al. (2000).So, we get the values listed in Table 1. Fig. 1 shows di�erential lighturves in B; V;Rjand Ij bands of FR Cn during our observations on 23 November, 2006.However, the observed rotational period (0:8267� 0:0004 from Pandey et al., 2005) is
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Table 1. Flare propertiesBand Amplitude [mag℄ Flare ux/quiesent ux [%℄ Flare energy [erg / �A℄B 1.02 38.63 1:73� 1031V 0.49 14.05 1:14� 1031R 0.21 8.25 0:89� 1031I 0.14 2.9 0:29� 1031

unusually short for suh type of stars, whih implies that this star should manifest strongaring ativity (see Dorren et al., 1994). We deteted a are of FR Cn for the �rst time.Further monitoring of this objet is highly desirable.Aknowledgements: First of all, it is a great pleasure for the authors to expresshere sinere thanks to Galvez Mari Cruz (Depto. Astro�sia, Universidad Complutense deMadrid, Madrid, Spain) for pointing our interest to this objet. Authors are very gratefulto R. Gershberg, A. Kozhevnikova and I. Alekseev for valuable omments. Alex Golovinindebted to Jevgeniy Kahalin for his great help with preparation this manusript and forthe proof-reading. It is a great pleasure for Alex Golovin to express personal thankfulnessto Maksim Andreev (Terskol Branh of the RAS Institute of Astronomy, Terskol, Russia)for useful disussions and suggestions during preparation of this paper.
Referenes:Dorren, J.D., Guinan, E.F., Dewarf, L.E., 1994, ASPCS, 64, 399 (Cool stars, stellarsystems, and the Sun, ed. J.-P. Caillault)Elvis, M., et al., 1992, ApJS, 80, 257Kazarovets, A.V., et al., 1999, IBVS, No. 4659Kozhevnikova, A.V., Alekseev, I.Yu., et al., 2006, IBVS, No. 5723Mo�ett T.J., 1973, Mon. Not. R. Astr. So., 164, 11Pandey, J.C., et al., 2002, IBVS, No. 5351Pandey, J.C., 2003, Bull. of the Astron. So. of India, 31, 329Pandey, J.C., et al., 2005, AJ, 130, 1231Panov, K., Goranova, Yu., Genkov, V., 2000, IBVS, No. 4917Perryman, M.A.C., et al., 1997, A&A, 323, L49Shahter, J.F., et al., 1996, ApJ, 463, 747
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BVRI PHOTOMETRY OF VW Vul AND NEW COMPARISON STARSCAPEZZALI, D.1;2; SPOGLI, C.1;2; FIORUCCI, M.1; CIPRINI, S.1; NUCCIARELLI, G.1;MANCINELLI, V.2; BRUNOZZI, P.2; FAGOTTI, P.2; BRANDONI, L.2; ROCCHI, G.21 Physis Department and Astronomial Observatory, University of Perugia, Perugia, Italy2 Porziano Astronomial Observatory, Via Santa Chiara 2 Assisi, Italy
The dwarf nova VW Vulpeulae is lassi�ed as Z Cam (UGZ) in the GCVS (Kholopovet al., 1985{1990), with B magnitudes ranging from 13.1 to 16.27. Shafter (1985) pub-lished a spetrosopi study and reported a period of 0.0731 day. However, Thorstensenet al. (1998) omputed an orbital period of 0.1687 day from the measurement of H� radialveloities in quiesene. Only a few photometri data are available for this soure. Wenzel(1985) found a 19 � 5 days yle length on 40 years of arhival plates. Bruh & Engel(1994) report B � V = 0:12 during the outburst, and B � V = 0:35 in quiesene. Morereently, Kato (1999) gives the light urve of VW Vul during the 1995 standstill.With the aim to inrease the multi-band photometri database of VW Vul, we ob-served this soure at the Porziano Astronomial Observatory during the summers of 2004and 2005. The photometri system onsists of an 0.35-m Shmidt{Cassegrain telesope,equipped with an HiSIS 23 CCD amera (Kodak Kaf 401E of 762�512 pixels) and B, V ,R, I Johnson{Cousins broad-band �lters. The exposure time was 120{300 s dependingon the brightness of the objet. The frames were �rst orreted for bias and at-�eld,and then proessed by a PC-based aperture photometry pakage developed by one of theauthors using DAOPHOT routines (Stetson, 1987).Few other observations were obtained with the AIT at the Perugia University Ob-servatory (see Spogli et al., 1998 for a desription of instruments and data-redution).There is no evaluable di�erene between the redued data obtained with the two di�erenttelesopes.All the data of VW Vul here reported were obtained in di�erential photometry using thealibration stars given by Misselt (1996) with the numbers M2, M3, M6, M7. Moreover, wealibrated these omparison stars with the I �lter by observing, on di�erent photometrinights, several standard stars (Landolt, 1992) having B�V from �0:2 to 1.4, over a widerange of airmass. The weighted averages are: I(M2) = 12:33�0:05, I(M3) = 13:61�0:05,I(M6) = 13:82 � 0:05, I(M7) = 12:01 � 0:05. All these stars are plaed in the Eastdiretion of VW Vul, so we inluded more omparison objets to the sequene. Figure 1shows the �nding hart for the new referene stars that we have found near VW Vul,numbered from C1 to C6. Table 1 gives the V , R, I data of these new referene stars.The �rst olumn gives the number (see Fig. 1), the seond and the third olumns are theJ2000.0 oordinates of the objets, the last olumn is the number of di�erent nights eahnew referene star has been alibrated to give the average values reported in olumns 4{6.
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Table 1: New omparison stars of VW VulNo. J2000.0 oord. V R I Obs.� Æ [mag℄ [mag℄ [mag℄ nightsC1 20h57m32:s82 +25Æ30020:003 14.26� 0.02 13.86� 0.02 13.44� 0.03 17C2 20h57m28:s48 +25Æ33027:008 15.17� 0.05 14.59� 0.02 14.03� 0.04 16C3 20h57m18:s30 +25Æ29049:000 15.39� 0.03 14.92� 0.01 14.44� 0.03 10C4 20h57m20:s95 +25Æ28052:005 13.53� 0.03 12.49� 0.02 11.58� 0.03 14C5 20h57m14:s35 +25Æ29036:003 16.02� 0.05 15.64� 0.02 15.27� 0.03 5C6 20h57m21:s35 +25Æ26034:006 15.41� 0.04 14.90� 0.03 14.41� 0.03 9
Table 2: Photometri data of VW VulpeulaeUT Date JD B V R I(2453000+)25/06/2004 181.526 15.19� 0.08 14.77� 0.02 14.49� 0.02 14.33� 0.0326/06/2004 182.556 15.08� 0.08 14.72� 0.04 14.48� 0.03 14.24� 0.0327/06/2004 184.421 14.79� 0.08 14.50� 0.02 14.28� 0.02 14.10� 0.0328/06/2004 185.413 14.64� 0.09 14.28� 0.03 14.11� 0.02 13.90� 0.0301/07/2004 188.485 14.34� 0.07 13.99� 0.03 13.85� 0.03 13.59� 0.0402/07/2004 189.457 14.56� 0.07 14.25� 0.05 14.05� 0.03 13.81� 0.0405/07/2004 192.411 15.11� 0.08 14.76� 0.03 14.48� 0.02 14.27� 0.0406/07/2004 193.417 14.84� 0.03 14.54� 0.04 14.24� 0.0507/07/2004 194.437 14.97� 0.03 14.70� 0.04 14.37� 0.0409/07/2004 196.475 15.19� 0.04 14.85� 0.02 14.50� 0.0310/07/2004 197.473 15.38� 0.08 14.96� 0.02 14.64� 0.02 14.38� 0.0313/07/2004 200.437 15.30� 0.10 14.98� 0.04 14.55� 0.0415/07/2004 202.406 15.28� 0.10 14.79� 0.02 14.52� 0.02 14.18� 0.0217/07/2004 204.471 13.93� 0.07 13.71� 0.02 13.57� 0.02 13.44� 0.0221/07/2004 208.426 14.88� 0.08 14.53� 0.02 14.30� 0.02 14.08� 0.0223/07/2004 210.443 14.68� 0.08 14.47� 0.05 14.34� 0.05 13.99� 0.0414/08/2005 596.525 15.77� 0.03 15.39� 0.03 15.02� 0.0415/08/2005 597.534 15.77� 0.10 15.40� 0.04 15.01� 0.04 14.61� 0.0416/08/2005 599.441 15.63� 0.10 15.15� 0.02 14.86� 0.02 14.64� 0.0309/09/2005 623.420 15.84� 0.05 15.32� 0.02 15.03� 0.03 14.66� 0.0310/09/2005 624.428 15.65� 0.05 15.22� 0.03 15.06� 0.02 14.71� 0.0423/09/2005 637.415 15.36� 0.05 15.06� 0.05 14.75� 0.0426/09/2005 640.398 14.61� 0.05 14.24� 0.0429/10/2005 673.379 15.17� 0.03 14.92� 0.02 14.57� 0.0519/11/2005 694.261 14.68� 0.07 14.34� 0.02 14.16� 0.03 13.97� 0.0310/11/2005 695.230 14.95� 0.05 14.57� 0.02 14.30� 0.02 14.10� 0.04
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Figure 1. New omparison stars to be added to the Misselt (1996) sequene. North is up and East tothe left. The frame is 110 � 80
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J.D. (2453000+)Figure 2. V light urve of VW Vul in summer 2004. Filled irles are our data, while small rosses arevisual estimates available from AFOEV (dsweb.u-strsbg.fr/afoev). The variable was observedduring the rise to a low-amplitude outburst, the suessive deline and the following fast burst. Errorbars show the standard deviations
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All the stars have been observed for a minimum of 15 months to a maximum of 19 months,so they an be onsidered stable.In 2004, VW Vul has been monitored from June 25 to July 23, for a total of 16nights (see Figure 2). More observations have been olleted in 2005, from August 14 toNovember 10, so the overall database onsists of 26 nights for a total of 95 photometrimeasurements (Table 2). From these data we an see that VW Vul varies between V =13:71� 0:02 and 15:77� 0:03.We know that the UV emission of VW Vul during quiesene is dominated by thearetion disk, plus the white dwarf ontribution (Henry & Sion, 2001; Urban & Sion,2006). The strong emission of the disk is evident also in the optial B band, with arelatively low di�erene in the averageB�V olor-index: it varies between 0:m30 during theoutburst and 0:m45 in quiesene. On the other side, in the infrared part of the spetrum,the emission is usually dominated by the late-type seondary star. The average value ofV �I varies between 0:m39 and 0:m65, but the omplete variation goes from V �I = 0:m27to 0:m79.
Referenes:Bruh, A., Engel, A., 1994, A&AS, 104, 79Henry, C.K., Sion, E.M., 2001, PASP, 113, 970Kato, T., 1999, IBVS, No. 4769Kholopov, P.N., et al., 1985{1990, General Catalogue of Variable Stars, 4th ed., Nauka,MosowLandolt, A.U., 1992, AJ, 104, 340Misselt, K.A., 1996, PASP, 108, 146Shafter, A.W., 1985, AJ, 90, 643Spogli, C., Fiorui, M., Tosti, G., 1998, A&AS, 130, 485Stetson, P.B., 1987, PASP, 99, 191Thorstensen, J.R., Taylor, C.J., Kemp, J., 1998, PASP, 110, 1405Urban, J.A., Sion, E.M., 2006, ApJ, 642, 1029Wenzel W, 1985, IBVS, No. 2757
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A NEW LONG-PERIOD U Gem VARIABLE IDENTIFIED WITH THEX-RAY SOURCE 1RXS J224342.3+305526BERNHARD, K.1;7; LLOYD, C.2; BOYD, D.3;8; PIETZ, J.4;7; JONES, J.L.5;9; RENZ, W.6;71 A{4030 Linz, Austria; e-mail: klaus.bernhard�liwest.at2 Department of Physis and Astronomy, Open University, Milton Keynes MK7 6AA, UK;e-mail: C.Lloyd�open.a.uk3 5 Silver Lane, West Challow Oxon OX12 9TX UK; e-mail: drsboyd�dsl.pipex.om4 D{50374 Erftstadt, Rostoker Str. 62, Germany; e-mail: j.pietz�aror.de5 3190 Douglas Cirle, Lake Oswego, OR 97035, USA: e-mail: nt7t�omast.net6 D{76227 Karlsruhe Durlah, Germany; e-mail: w renz�onlinehome.de7 Bundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Munsterdamm 90,D{12169 Berlin, Germany8 BAA, Variable Star Setion, Burlington House, Piadilly, London W1J 0DU, UK9 AAVSO, 25 Birh Street, Cambridge, MA 02138, USA
During a programme of optial identi�ation of X-ray soures the unatalogued vari-able, NSVS 8915780 at 22h43m40:s7 +30Æ5502200 in the ROTSE1 database (Wo�zniak et al.,2004), has been found to be oinident the X-ray soure 1RXS J224342.3+305526 fromthe ROSAT all-sky survey faint soure atalogue (Voges et al., 1999). The separation be-tween the two soures is 2200, whih is onsistent with the unertainty of 1900 in the positionof the X-ray soure. The star is also identi�ed as GSC 02736-01067 and is atalogued by2MASS at 22h43m40:s71 +30Æ55020:001 (2000).The ROTSE1 light urve is shown in Figure 1 and is available from the Northern SkyVariability Survey (NSVS) website (see referene Wo�zniak et al., 2004). The data showa ylial variation between R � 16:0 and 13.5, with a period � 16 days. However,the data are better �tted by a period of twie this value, with alternate maxima havingslightly di�erent magnitudes. The large amplitude and short time sale, and the possibleassoiation with a X-ray soure suggest that this is a U Gem type atalysmi variable(CV). The 2MASS olours of J �H = 0:09� 0:02 and H �K = 0:06� 0:02 (Cutri et al.,2003) suggest a star with a spetral type of mid-to-late A. While in general the IR oloursof CVs tend to math later-type main sequene stars, these olours are onsistent withthe bluest CVs seen in the 2MASS data (Hoard et al., 2002). The optial olours fromthe USNO-B1.0 (Monet et al., 2003) of b� r � 0:6 although approximate, are onsistentwith this. Although these are not partiularly blue they are again onsistent with thoseof CVs. The pattern of variability is similar to that seen in several well-observed U Gemstars, e.g., AH Her, RX And, HL CMa, SY Cn, CN Ori and Z Cam. All vary in arelatively periodi way on time sales of � 20 days with amplitudes of 2{3 magnitudes.All of these are UGZ stars, possibly indiating that the new variable also belongs to thislass.
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Figure 1. All the ROTSE1 data showing the 16 day outburst yle with the 32 day period �tted.Flagged (suspet) data, open irles; unagged data, �lled irles
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Figure 2. The reent data with di�erent observers shown as di�erent symbols. Small o�sets have beenapplied to eah data set as part of the �tting proess
The X-ray soure was observed by the ROSAT PSPC with a ount rate of 0:0195 �0:00771 ts/s so assuming optial magnitudes V = 16 and V = 13 this leads to FX=Fopt =�0:9 and �2:1 respetively. Despite this unertainty the FX=Fopt ratio is onsistent withthe less X-ray bright grouping of CVs. The hardness ratios are poorly de�ned withHR1 = 0:55� 0:40 and HR2 = 0:78� 0:46 and these are onsistent with both of the maingroupings of CVs in the hardness ratio plane (see Moth et al., 1998).Further optial observations have been made between September and Deember 2005by Bernhard, using a 20-m SCT with a Starlight Xpress SX CCD-amera un�ltered
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Figure 3. The phase diagram showing the averaged C and V data when the system is bright (top;expanded by a fator of 4), in mid range, and at the minimum of the outburst yle. The bottom plotshow the orbital variation of V � I at the minimum of the outburst yle.
(C[lear℄) and in B; V and R; Boyd, using a 35-m SCT with a Starlight Xpress SXV-H9 CCD-amera in C, V and I; Pietz using a 28-m SCT with an ST-6B CCD ameraun�ltered and Jones using a 28-m SCT with an ST-7 CCD amera and V �lter. All theseobservations are shown in Figure 2. The �ltered observations have been redued using aalibration provided by Henden (private ommuniation) while the C observations haveeither been redued as V or in the natural system.
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The new observations mirror the ROTSE1 data with a slightly longer yle at 18 daysagain with alternately bright and faint maxima. The minimum magnitude is relativelyonstant from yle to yle. The variation is very sinusoidal (e.g., AH Her, RX And) and
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not triangular (SY Cn) or saw toothed (Z Cam). On a seasonal time sale the variationalso seems to be remarkably repeatable, both within the ROTSE1 and reent data.The nightly runs of observations have been subjeted to a wavelet analysis and theresults have been used to onstrut salegrams that are widely used to examine ikeringin CVs (see Fritz & Bruh, 1998). The salegrams show the behaviour typial of ikeringwhih is usually taken as diret evidene of aretion proesses. By itself this on�rmsthe variable as a CV and strengthens the identi�ation with the X-ray soure.The new observations also reveal a sinusoidal variation with a period of about 5 hoursthat is onsistent with an orbital hump. While this type of variation is seen in many CVsthe amplitude seen here is partiularly large, reahing as muh as 0:m6 at minimum of theoutburst yle and reduing to < 0:m04 at maximum. The range of variation is entirelyonsistent with the orbital variation being diluted as the system brightens. However,di�erenes between alternate yles suggest that the system shows a double orbit humpwith the ephemeris of HJDMinI = 2453679:90(1) + 0:d42234(3)� Efor the data in the middle of the range. The light urve (Figure 3) appears to migrate tolater phases as the system brightens, in partiular the primary minimum and the followingmaximum. The seondary minimum appears to be relatively stable in phase but attened,possibly suggesting a partial elipse. The orbital variation in V �I at minimum brightness(also shown in Figure 3) shows a dramati inrease near seondary minimum, presumablywhen the ool star dominates the light urve.Multi-olour photometry reveals a dramati inrease in temperature as the objetbrightens with V � I � 1:0 at minimum and B�V � 0:05, V �R � 0:06 and V � I � 0:1at maximum (Figure 4).The system probably ontains a relatively massive ool star whih dominates at theminimum of the outburst yle, and the large orbital variation suggests that the system isseen at high inlination. The shape of the seondary minimum possibly hints at a grazingelipse of the aretion dis by the ool star. The hanging shape of the light urve anprobably be explained by hanges in the brightness and distribution of emission from thearetion dis and hot spot as the outburst progresses.Aknowledgements. It is a pleasure the aknowledge Arne Henden for providing thesequene and many other observers inluding Peter Frank, John Greaves, Gary Poyner,Mike Simonsen for their thoughts and omments.
Referenes:Cutri, R.M., et al., 2003, 2MASS All-Sky Catalog of Point Soures, University of Mas-sahusetts and IPAC/California Institute of TehnologyFritz, T., Bruh, A., 1998, Astron. Astrophys., 332, 586Hoard, D.W., Wahter, S., Clark, L.L., Bowers, T.P., 2002, Astrophys. J., 565, 511Monet D.G., et al., 2003, The USNO-B1.0 Catalogue, US Naval ObservatoryMoth, C., et al., 1998, Astron. Astrophys. Suppl. Ser., 132, 341Voges, W., et al., 1999, http://vizier.u-strasbg.fr/viz-bin/Cat?IX/29Wo�zniak, P.R., et al., 2004, Astron. J., 127, 2436http://skydot.lanl.gov/nsvs/star.php?num=8915780
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SPECTROSCOPY OF THE FAINT OLD NOVAEV Per AND V500 AqlHAEFNER, R.; FIEDLER, A.Universit�ats-Sternwarte M�unhen, Sheinerstr. 1, D-81679 M�unhen, Germany

Results of time-resolved spetrosopy of the faint old novae V Per and V500 Aql arereported for the �rst time. The observations were performed using the Low ResolutionSpetrograph (LRS) at the 9.2-m Hobby-Eberly Telesope (HET) and the FORS1 instru-ment at the ESO Very Large Telesope (VLT) Unit No. 1. Table 1 lists the observing logfor eah objet. All spetra were redued with IRAFy standard tools. Radial veloitieswere measured applying the double-Gaussian onvolution method (see e.g. Shafter et al.,1986). The orresponding ode was written using the yorik language.
Table 1: Journal of observations. UT times refer to the start of the �rst and last exposure, respetivelyObjet Date First exp. Last exp. Indiv. exp. No. Res. Tel.(UT) (UT) time (s) exp. (�A/pix)V Per 2001 Ot. 14 04:21:34 05:48:42 500 8 2 HET2001 Ot. 14 09:13:47 10:01:15 500 5 2 HET2001 Nov. 25 06:30:38 07:38:39 500 8 2 HETV500 Aql 1999 June 11 06:47:12 10:24:54 420/720 20 1.2 VLT

V Per (Nova Persei 1887) is a faint (V � 18) elipsing (�V � 1:3) lassial nova. Theorbital period of the system is 2.571 hr, thus plaing it near the middle of the periodgap of atalysmi variables (Shafter & Abbott, 1989). In their reent elipse analysisShafter & Misselt (2006) investigated the struture of the aretion disk and estimatedthe masses of the omponents to be most likely M1 = 0:85 M� and M2 = 0:17 M�. Theonly spetrum of the postnova known so far is that published by Shafter & Abbott (1989).The exposure time was around 1 hr thus overing nearly half an orbital yle. Besides theBalmer emissions (H�, H�, H) the spetrum shows the high exitation lines He II �4686and �5411 whih are harateristi for old novae. Moreover, the fat that He II �4686 isstronger than H� led the authors to suggest that V Per might be a magneti system. Butthe objet was not deteted as an X-ray soure in the ROSAT All Sky Survey (Verbuntet al., 1997) and shows no irular polarization (Stokman et al., 1992) whih would havestrengthened this interpretation.yIRAF is distributed by the National Optial Astronomy Observatories, whih are operated by the Assoiation ofUniversities for Researh in Astronomy, In., under ooperative agreement with the National Siene Foundation.
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V500 Aql (Nova Aquilae 1943) is a faint (� 18 mag) old nova whih shows elipses(� 0:4 mag) repeating with a period of 3.485 hr (Haefner, 1999). No spetrosopiinformation on the postnova is known in the literature.The phases for our 21 time-resolved spetra of V Per (wavelength range ��4500{7000 �A) were omputed using the new ephemeris given by Shafter & Misselt (2006).The spetra over the phase interval ' = 0:31{0.97 with respet to the elipse time.Between ' = 0:39 and ' = 0:60 the H� and H� emissions exhibit a moderate double-peaked struture whereas the strong He II �4686 line remains single-peaked at all times,a phenomenon shared with the SW Sex stars. Sine the spetra are unevenly distributedover the phase, they were averaged into 11 almost evenly spaed phase bins for betterpresentation of the e�et (Fig. 1). Beause the high-veloity wings of all lines seemed tobe undisturbed an attempt was made to determine radial veloities. The resulting radialveloity urve for H� (K1 = 308 � 21 km/s,  = 56 � 18 km/s) is onvining (Fig. 2).However, the pronouned phase lag of 75Æ � 4Æ relative to the photometri ephemerisshows that H� does not follow the motion of the white dwarf. The same holds true forthe H� and He II �4686 lines. But, whereas a (full) Gaussian separation of 1400 km/swas essential to obtain the H� radial veloity urve showing the least satter, separationsof 1800 km/s and 1960 km/s were required for an optimal solution in the ase of H� andHe II, respetively. The orresponding radial veloity urves though being of subopti-mal quality show lower semi-amplitudes (K1 � 235 km/s) and phase lags on the orderof some 60Æ. Therefore, there must be severe departures from symmetri line emissionaross the whole aretion disk or the system really harbours a magneti white dwarf.Though the inomplete phase overage might have some inuene on the resulting radialveloity urves, their amplitudes onstitute in any ase no reliable quantity to derive e.g.
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Figure 4. Radial veloity urve of the H� line in V500 Aql along with the best-�tting sinusoid(K1 = 65� 13 km/s,  = �72� 10 km/s). The veloities were measured using a (full) Gaussianseparation of 1890 km/s and folded on the orbital period (3.485 hr). Note that phase zero is arbitrary
the mass of the primary. In view of this it rather beomes redundant to mention that themeasured large values of K1 would result in an unrealistially small mass for the whitedwarf (M1 �M2).Our 20 time-resolved spetra of V500 Aql (wavelength range ��4000{5000 �A) over oneorbital revolution and show the typial emission line features of old novae. The Balmerlines, as ompared with V Per, are quite weak with He II �4686 being less prominentthan H�. The C III/N III �4640{4650 omplex, however, exhibits the same intensity asthe He II line. Sine the individual spetra are rather noisy (in partiular the �rst threeand last four of the series with individual exposure times of 420 s) the data were averagedresulting in nine spetra whih are nearly equally spaed in phase. Complex hangesespeially in the Balmer line pro�les an be reognized (Fig. 3). Nevertheless, at leastthe H� line seemed to be suitable for radial veloity measurements. The resulting radialveloity urve (Fig. 4) exhibits a moderate amplitude, but disallows any reliability heksine the photometri ephemeris is not known with the required preision to establish apossible phase lag.
Referenes:Haefner, R., 1999, IBVS, No. 4706Shafter, A.W., Szkody, P., Thorstensen, J., 1986, ApJ, 308, 765Shafter, A.W., Abbott, T.M.C., 1989, ApJ, 339, L75Shafter, A.W., Misselt, K.A., 2006, ApJ, 644, 1104Stokman, H.S., Shmidt, G.D., Berriman, G., Libert, J., Moore, R.L., Wikramasinghe,D.T., 1992, ApJ, 401, 628Verbunt, F., Bunk, W. H., Ritter, H., Pfe�ermann, E., 1997, A&A, 327, 602
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PHOTOMETRY OF 39 PMS VARIABLESIN THE TAURUS-AURIGA REGION

GRANKIN, K.N.; ARTEMENKO, S.A.; MELNIKOV, S.Y.Astronomial Institute, Uzbek Akademy of Sienes, 33 Astronomiheskaya str., Tashkent 100052, Uzbekistanemail: kn�astrin.uzsi.net, sveta�astrin.uzsi.net, stas �astrin.uzsi.net
The previous studies have shown that most of the well known Pre-Main Sequene(PMS) stars in the Tau-Aur region demonstrate some periodi light variations (Grankin,1997). Suh periodiities an be interpreted as the rotational modulation of the stellarux by a group of dark surfae spots. Thus, the photometri observations of spottedPMS stars allow to measure their rotational periods with high auray. The aim of ourresearh is an extension of PMS stars sample with known rotational periods, whih arefundamental stellar parameters. Unfortunately, most of the spotted PMS stars show theperiodi light variations very seldom, when spots are disposed on a star surfae extremelyinhomogeneously (Grankin, 2005). Therefore, it is neessary to make some long-termobservations of suh PMS star to disover its rotational period with on�dene. In thisonnetion, we have made long-term observations of representative sample of new PMSstars in Tau-Aur region.We present a photometri study of 39 PMS stars disovered in the Taurus-Auriga star-forming region, based on high-resolution ehelle spetrosopy and proper motion data(Wihmann et al., 2000). Photometri data were olleted with three 60-m telesopesat the Mt. Maidanak Observatory (Uzbekistan) during several runs from 2000 to 2006.Eah telesope was equipped with a pulse ounting FEU-79 photomultiplier tube and aset of standard BV Johnson and R Kron{Cousins �lters.The light urves obtained during our ampaign were analyzed with use the string-length algorithm (Dworetsky, 1983). The spaing of our observations in time (one day)auses so-alled false periods (Tanner, 1948). Both true and false periods produe fullyequivalent folded light urves. In order to determine the true period it is neessary toarry out some intensive monitorings within several nights. Unfortunately, we ould makesuh intensive observations only for several objets from our list.In Table 1 we present �rst detetion of periodi light variations for 15 PMS stars,for whih a few monitorings have been made. Their phased light urves in V band areshown in Figure 1. We found periodi variations for other seven PMS stars, without anymonitorings. Therefore, we ould not selet the true period for them. These seven PMSstars are listed in Table 2 and their phased light urves are displayed in Figure 2. InTable 2 only the two most probable periods for these stars are presented. At last, weould not disover any periodiity for 17 PMS stars from our list. All these stars are the
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Figure 1. Light urves of new regular PMS stars with a few monitorings
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Table 1. List of new regular PMS stars with a few monitorings. Columns are: star's name, RightAsension and Delination of the star alulated for J2000.0, SpT { spetral type, Ns { number ofobservational seasons, �mV { observed maximal amplitude of variation in Johnson V band for one ofobservational seasons, range V { photometri range in the V band for all observational seasons, P {period of variation in daysStar Name RA (2000) De (2000) SpT Ns �mV range V P [days℄HD 285281 04 00 31.07 19 35 20.8 K1 4 0.16 10.12{10.29 1.1683HD 283323 04 05 12.34 26 32 43.6 K2 6 0.12 11.21{11.49 1.9610HD 284135 04 05 40.58 22 48 12.0 G3 5 0.06 9.29{9.44 0.8160HD 284149 04 06 38.80 20 18 11.2 G1 5 0.07 9.62{9.75 1.0790RXJ0424.8+2643A 04 24 48.18 26 43 16.0 K1 6 0.17 11.22{11.42 3.2100HD 28150 04 27 04.86 18 12 27.2 G5 6 0.12 9.30{9.51 0.6962HD 284503 04 30 49.19 21 14 10.7 G8 4 0.13 10.26{10.40 0.7360GSC 01274-01076 04 38 13.04 20 22 47.0 K2 5 0.15 12.12{12.28 2.9600HD 283798 04 41 55.16 26 58 49.4 G7 5 0.05 9.61{9.69 0.6000RXJ0446.8+2255 04 46 53.22 22 55 13.1 M1 3 0.14 12.80{12.97 3.7620GSC 01292-00639 04 50 00.18 22 29 57.7 K1 4 0.15 11.15{11.31 0.4778GSC 01284-00930 04 52 30.76 17 30 25.8 K4 6 0.09 12.00{12.11 0.8204GSC 01281-00398 04 56 13.56 15 54 22.0 K7 3 0.14 12.58{12.76 5.6400GSC 01289-00513 04 57 30.63 20 14 28.6 K3 4 0.19 10.96{11.20 1.4600GSC 00697-00960 04 59 46.14 14 30 55.2 K4 7 0.26 11.56{11.89 1.2308
Table 2. List of new regular PMS stars without any monitorings. Columns are: star's name, RightAsension and Delination of a star alulated for J2000.0, SpT { spetral type, Ns { number ofobservational seasons, �mV { observed maximal amplitude of variation in Johnson V band for one ofobservational seasons, range V { photometri range in the V band for all observational seasons, P {period of variation in daysStar Name RA (2000) De (2000) SpT Ns �mV range V P [days℄GSC 01258-00338 04 05 19.61 20 09 25.2 K1 4 0.16 10.31{10.54 2.86 (0.741)RXJ0409.8+2446 04 09 51.11 24 46 21.5 M1.5 3 0.20 13.38{13.59 5.58 (1.214)GSC 01274-01491 04 33 34.68 19 16 48.6 G6 3 0.10 13.08{13.20 1.41 (0.585)GSC 01266-01121 04 38 27.63 15 43 38.2 K3 4 0.10 13.22{13.50 2.54 (1.651)RXJ0439.4+3332A 04 39 25.47 33 32 44.8 K5 5 0.16 11.39{11.56 2.43 (0.708)RXJ0451.9+2849A 04 51 56.90 28 49 42.7 K4 2 0.20 13.25{13.45 0.921 (11.66)GSC 01281-01906 04 56 56.54 16 00 24.8 M1 2 0.25 14.23{14.50 0.884 (7.62)

irregular variables. These seventeen irregular PMS stars are listed in Table 3. The originalphotometri data for all 39 PMS stars is available at the IBVS website as 5752-t4.txt.
Previously to our study the rotational periods for 24 PMS stars from the Wihmann'slist were known (Bouvier et al., 1997; Broeg et al., 2006). Now the sample of the PMSstars with known periods in this star-forming region has inreased almost twie. We hopethat this result will allow to study the evolution of an angular moment of young stars inthe Tau-Aur region more arefully.
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Table 3. List of new irregular PMS stars. Columns are: star's name, Right Asension and Delinationof a star alulated for J2000.0, SpT { spetral type, Ns { number of observational seasons, �mV {observed maximal amplitude of variation in Johnson V band for one of observational seasons, range V {photometri range in the V band for all observational seasons, P { period of variation in daysStar Name RA (2000) De (2000) SpT Ns �mV range V P [days℄GSC 01259-00232 04 12 50.65 19 36 58.0 K6 4 0.10 12.51{12.65 1.569?HD 285579 04 12 59.87 16 11 47.8 G1 5 0.07 10.95{11.12 -GSC 02371-02073 04 15 51.42 31 00 36.0 G6 4 0.12 12.34{12.47 0.414?GSC 01270-00735 04 32 53.22 17 35 34.0 M2 2 0.07 13.64{13.77 0.857?GSC 01270-00230 04 33 42.01 18 24 27.4 G6 3 0.06 12.04{12.12 1.122?RXJ0435.9+2352 04 35 56.81 23 52 05.4 M1.5 2 0.16 13.31{13.49 -GSC 02373-00920 04 37 16.87 31 08 19.8 K4 3 0.09 13.12{13.31 1.429?V1117 Tau 04 38 15.59 23 02 28.1 M1 2 0.12 13.74{13.90 1.185?GSC 01838-00189 04 41 24.00 27 15 13.2 G8 3 0.05 13.05{13.15 -GSC 01267-00362 04 43 25.98 15 46 03.6 G7 6 0.13 12.81{12.97 1.11?GSC 01275-00669 04 44 26.78 19 52 17.5 M1 4 0.11 12.53{12.64 -HD 283782 04 44 54.40 27 17 45.5 K1 4 0.07 9.48{9.55 -GSC 01284-01283 04 51 54.24 17 58 28.1 M1.5 2 0.18 13.89{14.08 1.348?GSC 01843-00400 04 51 56.52 28 49 26.2 K2 2 0.12 14.08{14.20 -GSC 01288-00790 04 52 57.07 19 19 50.1 K5 6 0.09 12.05{12.29 -GSC 02391-00494 04 53 08.69 33 12 01.6 G8 2 0.14 13.69{13.88 -HD 31281 04 55 09.62 18 26 31.1 G1 4 0.07 9.16{9.27 -
Referenes:Broeg, C., Joergens, V., Fernandez, M., Husar, D., Hearty, T., Ammler, M., Neuhauser,R., 2006, Astron. Astrophys., 450, 1135Bouvier, J., Wihmann, R., Grankin, K., Allainet, S., Covino, E., Fernandez, M., Martin,E.L., Terranegra, L., Catalano, S., Marilli, E., 1997, Astron. Astrophys., 318, 495Dworetsky, M.M., 1983, MNRAS, 203, 917Grankin, K.N., 1997, IAU Symposium, 182, 281Grankin, K.N., 2005, LPI Contributions, No. 1286Tanner, R.W., 1948, JRASC, 42, 177Wihmann, R., Torres, G., Melo, C.H.F., Frink, S., Allain, S., Bouvier, J., Krautter, J.,Covino, E., Neuhauser, R., 2000, Astron. Astrophys., 359, 181
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NEW TIMES OF MINIMA OF ECLIPSING BINARY SYSTEMSB�IR�O, I.B.1; BORKOVITS, T.1;7; HEGED�US, T.1; KISS, Z.T.1; KOV�ACS, T.2;7; LAMPENS, P.3;REG�ALY, ZS.4; ROBERTSON, C.W.5; VAN CAUTEREN, P.61 Baja Astronomial Observatory of B�as-Kiskun County, Baja, Szegedi �ut, Kt. 766, H{6500 Hungary;e-mail: borko�alyone.bajaobs.hu2 Department of Astronomy, E�otv�os Lor�and University, Budapest, Pf. 32, H{1518 Hungary3 Koninklijke Sterrenwaht van Belgi�e, B{1180 Brussel, Belgium4 Konkoly Observatory of the Hungarian Aademy of Sienes, Budapest, Pf. 67, H{1525, Hungary5 Sete Observatory, Kansas, USA6 Beersel Hills Observatory, Belgium7 Guest observer at Piszk�estet}o Observatory of Konkoly Observatory

Observatory and telesope:50-m f=8:4 Rithey{Chr�etien telesope (Ba50) of the Baja Astronomial Obser-vatory (Hungary)50-m f=6 modi�ed Cassegrain telesope (Baja Astronomial Roboti Telesope {BART1) of the Baja Astronomial Observatory (Hungary)50-m f=15 Cassegrain telesope (Pi50) of the Konkoly Observatory at Piszk�estet}oMountain Station (Hungary)25, and 40-m Newton telesopes (Be25, Be40, respetively; Belgium)30-m Cassegrain telesope of Sete Observatory, Kansas (Se30)Detetor: 512� 512 Apogee AP-7 CCD amera (Ba50)765� 510 SBIG ST-7 CCD amera (Ba50ST7)4096� 4096 Apogee Alta U16 CCD amera (BART1)ooled UBV RI Photometer (Pi50)2184 � 1472 SBIG ST10XME with �lterwheel (�ltersBessell spei�ations) (Bexx)SBIG ST8 with �lterwheel (�lters Bessell spei�ations)(Se30)Method of data redution:Redution of Baja CCD frames was made with a ustomly developed IRAFypakage,while the others were redued by Mira-AP (6) and (7)�softwares.yIRAF is distributed by the National Optial Astronomial Observatories, operated by the Assoiation of the Universitiesfor Researh in Astronomy, in., under ooperative agreement with the National Siene Foundation�Mira software is produed by Mirametris In.
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Method of minimum determination:The minima times were omputed with paraboli �tting, and in some ases withlinearized Pogson-method or Kwee-van Woerden method (Kwee & van Woerden,1956).

Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+XZ And 54012.5539 2 I V Bor/BART1AB And 53936.4859 1 I V Bor/Ba50EP And 54048.3612 1 II V Heg/BART154048.5641 1 I V Heg/BART1OO Aql 53613.4327 2 II V Bor/Ba5053881.5279 5 II R Bor/Ba50V889 Aql 53255.392 1 I B; V;R Bor/Ba50SS Ari 54056.4176 1 I V Heg/BART1CL Aur 53675.4626 3 II R Bor/Ba50IM Aur 53326.4270 2 I V Bor/Ba5053447.411 1 I V Bor/Ba5053790.4257 2 I V;R Reg+Bor/Pi5054015.5599 1 II V Bor/BART154043.6266 2 I V Bor/BART1IU Aur 52957.4095 12 II B; V;R B��r/Ba50ST753035.3063 15 II V;R Heg/Ba5053764.4187 3 I B Be4053773.4739 3 I R Kis/Ba5053780.7217 3 I V Se3053789.7804 26 I V Se3053800.6456 3 I V Se3053803.3690 2 II V Bor/Ba5053813.3244 11 I V Be2554003.5350 14 I V;R Bor+Reg+Kov/Pi5054043.3875 4 I V Bor/BART1TZ Boo 53802.4937 2 II V;R Bor/Ba5053802.6449 3 I V;R Bor/Ba5053803.5348 2 I V;R Bor/Ba50Y Cam 53824.5101 3 I R Kis/Ba5054039.3840 6 I V Bor/BART1AS Cam 53830.405 1 II R Kis/Ba50DN Cas 54066.4437 4 I V Be40PV Cas 53183.5042 3 II V Bor/Ba50VW Cep 53608.4033 7 II B; V;R Bor/Ba5053848.4473 2 I V Bor/Ba5053848.5869 1 II V Bor/Ba5053892.4210 9 I B; V;R Reg+Bor/Pi5053947.385 1 II V;R Kov+Reg/Pi50XX Cep 54004.4338 4 I V;R Bor+Kov+Reg/Pi5054018.4576 2 I V Bor/BART1EK Cep 53745.2544 19 II V Be25LS Del 53937.530: 3 I B; V;R Heg/Ba5053938.4305 3 II V B��r/BART1DI Her 53933.4810 4 I V Bor/Ba50HS Her 53935.4277 4 I V Bor/Ba50V994 Her 53206.365 2 ? V;R Bor/Ba50SW Laa 53596.5127 1 II R Bor/Ba5053596.5136 1 II V Bor/Ba5054015.3755 1 II V Bor/BART1AR La 54001.4618 8 II B; V;R Reg+Bor/Pi50AU La 53745.2926 2 I V Be40
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Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+UV Leo 53459.3746 3 II R Bor/Ba5053797.5236 3 I V;R Bor/Pi5053828.4280 2 II R Bor/Ba50U Peg 54000.544 1 II V;R Bor/Pi50AG Per 54034.429 1 I V;R Kov+Bor+Reg/Pi5054039.5241 5 II V Bor/BART1� Perb 54084.360 3 II (V;R) +N Bor+Reg/Pi50EQ Tau 53802.3811 4 I V;R Bor/Ba5053815.3525 2 I R Bor/Ba50TW UMa 53813.4281 8 I � Be25VV UMa 53765.5233 1 I V Be40ZZ UMa 53814.4329 1 I V Be25DW UMa 53080.5071 1 I R Bor/Ba5053080.6434 1 I R Bor/Ba5053437.3241 1 I V Bor/Ba5053443.4711 2 I R Bor/Ba5053443.6082 2 I R Bor/Ba5053451.3942 1 I V Bor/Ba5053767.3656 2 I R Bor/Ba5053815.4506 1 I R Bor/Ba5053815.5869 1 I R Bor/Ba5053822.4174 2 I R Bor/Ba5053861.3504 1 I R Bor/Ba5053861.4875 2 I R Bor/Ba50LP UMa 53080.5012 3 II R Bor/Ba5053443.5454 7 I V;R Bor/Ba5053451.4473 4 II V Bor/Ba5053767.393 2 I R Bor/Ba5053815.5834 4 II R Bor/Ba5053819.4545 2 I V Bor/Ba5053822.4011 3 II R Bor/Ba5053861.4435 4 II R Bor/Ba50Explanation of the remarks in the table:Observer(s)/Instrumenta: SW La: On the night 53596 the disrepany between the mid-elipse time in Vand R band is supposed to be real.b: � Per: Due to the brightness of the system we had to use an additional neutral�lter (denoted by N).Aknowledgements:P.L. and P.V.C. thank Patrik Wils for providing us with software. Part of thesedata were aquired with equipment purhased thanks to a researh fund �nanedby the Belgian National Lottery (1999).T.B., Zs.R. and T.K. thank Dr. Mikl�os R�az for supporting us with the neutral�lter in order to make it possible to observe Algol itself with Pi50 telesope.

Referene:Kwee, K. K., van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5754 Konkoly ObservatoryBudapest2 February 2007HU ISSN 0374 { 0676PHOTOELECTRIC MINIMA OF SOME ECLIPSING BINARY STARSS�ENAVCI, H.V.; TANRIVERDI, T.; T�OR�UN, E.; ELMASLI, A.; KILIC�O�GLU, T.; C� INAR, D.;SIPAHIO�GLU, S.; ALAN, N.; C�OLAK, T.; YILMAZ, M.; ULUS�, N.D.; BAS�T�URK, �O.; C�ALIS�KAN,S�.; AYDIN, G.; EKMEKC�I, F.; ALBAYRAK, B.; SELAM, S.O.Ankara University Observatory, 06837, Ahlatl�bel, Ankara, TURKEYe-mail: volkan�astro1.siene.ankara.edu.tr
Observatory and telesope:30-m Maksutov telesope of the Ankara University ObservatoryDetetor: OPTEC SSP-5A photoeletri photometer (unooled)ontaining a side-on R1414 Hamamatsu photomultiplier.Method of data redution:Redution of the observations were made in the usual way (Hardie, 1962).Method of minimum determination:The minima times were alulated using Kwee & van Woerden's (1956) method.Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+AB And 53555.4740 0.0002 I BV C�kr-At53644.4205 0.0003 I BV Kh-Sp53650.3913 0.0002 I BV C� f-Bk53651.3874 0.0007 I BV Sp-Sr53666.3254 0.0001 I BV Trn-Kly53683.2521 0.0003 I BV C� l-Blb53683.4181 0.0003 II BV �Un-TgBX And 53339.2474 0.0006 I UBV Yld-S�gV363 And 53640.3931 0.0005 I BV Cv-C�kr53649.3501 0.0006 I BV Dm-KlOO Aql 53544.5103 0.0002 II BV Yld-�Oz53569.3419 0.0003 II BV Ak-Ev53588.3462 0.0001 I BV Ylk-SpXZ Aql 53641.2863 0.0004 I BV Dm-CvAH Aur 53752.4448 0.0006 I BV �Ozg-BlgAP Aur 54079.4942 0.0006 I BV C� l-�UnAR Aur 54070.4924 0.0003 II BV Dv-S�nd54093.2344 0.0002 I BV Trn-AltTT Aur 53073.2932 0.0002 I UBV HAk-Blt
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Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+V410 Aur 53652.5615 0.0005 I BV Cv-Kly53682.6025 0.0005 I BV �Oz-BlgAC Boo 53782.5082 0.0004 I BV Dm-C�kn53798.5466 0.0004 II BV Kh-Tn53884.3565 0.0004 I BV Trz-At53904.4562 0.0004 I BV Trn-SkCK Boo 53804.5019 0.0004 I BV S�n-Pr53874.4676 0.0003 I BV Ns-PrEL Boo 53149.4506 0.0014 I UBV El-Gl53177.3796 0.0009 I UBV C�n-GlTZ Boo 53471.3090 0.0005 I BV C�rk-C�kr53471.4581 0.0004 II BV C�rk-C�krTX Cn 54063.5440 0.0004 II BV S�n-B�gWY Cn 53702.5370 0.0002 I BV At-AvBI CVn 53729.5475 0.0003 I BV Ak-KmCG Cyg 53568.4154 0.0003 I BV Trn-S�n53977.3963 0.0002 I BV Al-Kl�GO Cyg 53590.3825 0.0018 II UBV Ul-C�krKR Cyg 53269.3084 0.0002 I UBV Trn-Atm53978.3920 0.0002 I BV Al-DvAK Her 53869.3779 0.0009 I BV Trn-Sk53879.4943 0.0005 I BV C� l-Al53881.3910 0.0004 II BV Pr-Grl53885.3941 0.0002 I BV Kl�-Kl�SZ Her 53197.3994 0.0002 I UBV Kr-YlmTT Her 53912.3873 0.0002 I BV Trz-AtTX Her 53888.3880 0.0006 II BV Ns-S�nUX Her 53164.4420 0.0002 I UBV Atm-BltSW La 53280.2854 0.0002 II BV Tn-Cv53622.3326 0.0002 I BV Bk-U�g53622.4942 0.0002 II BV Bk-Tp53623.4566 0.0003 II BV Tn-Sp53624.4171 0.0002 II UBV Trn-S�n53624.5760 0.0002 I UBV Trn-S�n53648.4719 0.0001 II BV Sl-At53658.2549 0.0003 I BV Sl-Ak53665.3107 0.0002 I BV Tn-Sp53665.4692 0.0002 II BV Ylk-Sp53994.3690 0.0002 I BV Tn-Erd54068.2946 0.0004 II BV C� l-YmAM Leo 53821.4172 0.0002 I BV YlmAP Leo 53407.5726 0.0003 II UBV Em-ErgFK Leo 53085.4121 0.0005 I UBV Ylm-Kr53105.3902 0.0006 II BV Sp-KrkUV Leo 53447.3739 0.0002 II BV Tp-At53823.3265 0.0005 I BV Kl�-Al
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Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+XY Leo 53380.5079 0.0003 I BV K�o-Ak53783.3590 0.0004 I BV Bk-Ns53799.4098 0.0003 II BV Trn-Erd53799.5520 0.0004 I BV Trn-Erd53814.4676 0.0003 II BV C�n-AkXZ Leo 53826.3363 0.0005 II BV Eld-C� lkSW Lyn 53739.4319 0.0002 I BV C� l-AC�kV451 Oph 53528.4892 0.0002 I BV S�g-�OzyV456 Oph 53894.4647 0.0002 I BV Ylm-C�knV502 Oph 53537.4733 0.0003 II BV �Ozg-Kl�53905.3952 0.0003 I BV Dv-C�nV508 Oph 53549.4226 0.0005 II UBV �Ozg-ErgV566 Oph 53886.5249 0.0004 I BV C� l-Gl53893.4883 0.0004 I BV Kl�-Blg53913.3570 0.0002 II BV Ay-Gl53906.3937 0.0004 II BV Kl�-PsV839 Oph 53533.3896 0.0004 II BV B�s-YlmDI Peg 54059.3020 0.0003 I BV Sp-Er54070.3254 0.0004 II BV B�g-S�nvU Peg 53963.4420 0.0006 II BV Gl-Ay53971.4999 0.0003 I BV Bb-C�kn53995.4867 0.0007 I BV Sk-TrnAQ Ps 53642.5405 0.0013 I BV �Ozg-�Oz53709.3197 0.0004 II BV Ay-AvVZ Ps 53259.3266 0.0004 I BV C�n-Kl�53259.4661 0.0003 II BV C�n-Kl�53260.3717 0.0005 I BV C�n53261.2961 0.0006 II UBV C�n-At53261.4206 0.0005 I UBV C�n-At53262.3438 0.0004 II UBV C�n-Atm53262.4650 0.0004 I UBV C�n-Atm53263.3902 0.0004 II UBV C�n-Alp53263.5103 0.0004 I UBV C�n-Alp53264.2935 0.0003 I UBV C�n-�Oz53264.4339 0.0006 II UBV C�n-�Oz53265.3358 0.0005 I BV C�n-S�g53265.4764 0.0008 II BV C�n-S�g53329.2229 0.0011 II BV C�n53620.3896 0.0007 II BV C�n-Dm53620.5187 0.0006 II BV C�n-Dm53621.3176 0.0004 II BV C�n-�Oz53621.4362 0.0007 I BV C�n-�Oz53674.3429 0.0005 II BV C�n-Av
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Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+V781 Tau 53305.5771 0.0004 II UBV Yld-Gr53426.3293 0.0007 II BV At-Ay53666.3886 0.0006 II BV Trn-Kly53666.5603 0.0002 I BV Trn-Kly53674.4932 0.0003 I BV At-Av53708.2940 0.0002 I BV Trn-Kly53708.4677 0.0002 II BV Trn-Kly53729.3312 0.0005 I BV Trn-KlyBF Vir 53852.4025 0.0006 I BV Ylm-C�knER Vul 53599.2997 0.0006 II BV Ko-CvZ Vul 53604.3394 0.0004 I BV At-EvExplanation of the remarks in the table:Observers: AC�k: A. C�akan, Ak: O. Aksu, Akk: A. Akkaya, Al: N. Alan, Alp:I. Alpay, Alt: B. Altunta�s, Ar: S. Aras, At: �O. Atlagan, Atm: E. Ataman, Av:Z. Av�, Ay: G. Ayd�n, Bb: B. Babao�glu, B�g: N. Ba�g�ran, Bk: M. Bak�r�, Blb:B. B�ulb�ul, Blg: D. Bilgi�, Blt: F. Bulut, B�s: G. Ba�slang��, Cv: E. Civelek, C� f:N. C� ift�i, C�kn: D. C�akan, C�kr: D. C�oker, C� l: T. C�olak, C� lk: L. C�elik, C�n: D.C� �nar, C� rk: C. C� �rako�glu, Dm: U. Demirhan, Dv: O. Devei, El: A. Elmasl�, Eld:Y. Eldemir, Em: B. Emino�glu, Er: F. Eri�s, Erd: E. Erdogan, Erg: _I. Erg�un, Ev:B. Evin, Gl: G. G�ulnaz, Gr: G. G�urkan, Grl: S. G�ural, HAk: H. Ak, Kh: A.S.Kahraman, Kl: C. K�l��, Kl�: T. K�l��o�glu, Kly: G. Kalyonu, Km: N. Kemer, Ko:S. Koazeybek, K�o: S. K�osemen, Kr: A. Kara, Kr: M. K�ra, Krk: T.Karaka�s,Ns: M. Nas, �Oy: �O. Y�lmaz, �Oz: _I. �Ozav�, �Ozg: E. �Ozg�ur, �Ozy: D. �Ozuyar, Pk:E. Peker, Pr: G. Parmaks�z, Ps: C� . P�usk�ull�u, S�g: U. Sa�g�r, Sk: S. Sakall�, Sl: G.Salman, Sp: S. Sipahio�glu, Sr: G. Saral, S�n: H.T. S�ener, S�nd: Y. S�enda�g, S�nv: H.V. S�enav�, Tg: O. Tagay, Tn: T. Tanr�verdi, Tp: S. Topal, Trn: E. T�or�un, Trz: Z.Terzio�glu, U�g: B. U�gurluo�glu, Ul: N.D. Ulu�s, �Un: B. �Unal, Yld: Y. Y�ld�ran, Ylk:K. Yelkeni, Ylm: M. Y�lmaz, Ym: S. YamanAknowledgements:We would like to thank all observers at the Ankara University Observatory.

Referenes:Hardie, R.H., 1962, in Astronomial Tehniques, Chiago University Press, ed. Hiltner,W.A.Kwee, K.K., van Woerden, H., 1956, BAN, 12, 327
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SPECTROSCOPIC DETECTION OFA SPECTACULAR FLARE ON DX Cn

MEUSINGER, H.1; SCHOLZ, R.-D.2; JAHREISS, H.31 Th�uringer Landessternwarte Tautenburg, D-07778 Tautenburg, Germany, e-mail: meus�tls-tautenburg.de2 Astrophysikalishes Institut Potsdam, An der Sternwarte 16, 14482 Potsdam, Germany,e-mail: rdsholz�aip.de3 Astronomishes Rehen-Institut am Zentrum f�ur Astronomie der Universit�at Heidelberg, M�onhhofstr. 12-14,69120 Heidelberg, Germany, e-mail: hartmut�ari.uni-heidelberg.de
We announe the serendipitous spetrosopi detetion of a spetaular are event onDX Cn. To our knowledge, this is the �rst spetrosopially deteted strong are onthis star. DX Cn, lassi�ed as a UV Ceti star (Samus et al., 2004), is one of the mostnearby stars (GJ1111, LHS248) at a distane of 3.6 p. Beause of its proximity andlate spetral type (M6.5) it has been used as a spetrosopi omparison star in variousstudies (e.g., Basri & Mary, 1995; Teegarden et al., 2003; Caballero et al., 2006). Ina similar sense we used DX Cn for the lassi�ation of late-type stars in a systematisearh for so far unidenti�ed andidates for members of the immediate solar neighbour-hood (Sholz & Meusinger, 2002; Sholz et al., 2005). In this ontext DX Cn has beenrepeatedly observed with the low-resolution long-slit Nasmyth spetrograph NASPECat the Tautenburg 2-m telesope and with the faint-objet spetrograph CAFOS at the2.2-m telesope on Calar Alto, Spain. The grisms V200 (Tautenburg) and B400 (CalarAlto) were used resulting in nominal resolutions (FWHM) of about 12 �A (Tautenburg)and 30 �A (Calar Alto), respetively. The orresponding wavelength overage is 4500 to9000 �A (Tautenburg) and 3500 to 8000 �A (Calar Alto).Table 1. Table of observations and measured H� equivalent widthsyear{month{day J.D. (start) instrument texp [s℄ EW(H�) [�A℄2006{09{24 2454002.6479 NASPEC V200 300 3:2� 0:22006{09{24 2454002.6443 NASPEC V200 60 2:7� 0:32006{09{23 2454001.6556 NASPEC V200 180 86:9� 9:92006{09{23 2454001.6529 NASPEC V200 180 82:2� 9:92006{09{22 2454000.6553 NASPEC V200 180 4:2� 1:02006{09{22 2454000.6540 NASPEC V200 60 4:0� 0:62003{03{03 2452702.3248 CAFOS B400 60 -2002{03{18 2452352.3622 CAFOS B400 120 -1999{03{24 2451293.3266 CAFOS B400 120 -
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Figure 1. Series of 9 low-resolution spetra of DX Cn at di�erent epohs normalized at 7500 �A. TheBalmer lines in the two are spetra were trunated for luidity
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Figure 2. Average (a) and di�erene (b) of the two normalized are spetra (relative ux) of DX Cnfrom 2006 Sep 23 in the wavelength range of the Balmer lines. The sales of the two panels are di�erent
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The are was deteted on two spetra taken at the end of the night of 2006 September22/23. Atually, the target of these observation was the star USNO-B1.0 1167-0167382at a distane of about 10 arse from DX Cn. Although the spetrograph slit wasnot positioned on DX Cn, the stray light from DX Cn passing through the long-slitwas bright enough to enable the extration of useful spetra, however with poor S/Nbelow � 5000 �A. The time-lag between the end of the �rst exposure and the beginningof the seond exposure was 50 s, hene the two spetra over a time interval of 430 s.Unfortunately, no other spetra ould be taken in the same night beause of the break ofdawn. The series of all available spetra is shown in Fig. 1. All other spetra of DX Cn donot show substantial are ativity. The star was obviously in its quiesene stage on thespetra observed in the night before the are as well as on the spetra from the night afterthe are. The two are spetra do not signi�antly di�er. This is most likely explainedby the assumption that the duration of the are was longer than the time interval overedby the observations. It appears hene useful to ompute an average are spetrum withredued S/N from the two single spetra. Both the di�erene spetrum and the averagespetrum are shown in Fig. 2. In addition to very strong Balmer lines, HeI emission linesat �� 5876, 6678 and metal lines (Na, Mg) are learly identi�ed; the identi�ation of thelines HeI � 4471 and HeII � 5412 is not safe.Weak H� emission is seen in all other Tautenburg spetra. The higher Balmer lines,the He lines, and the metal lines, on the other hand, are usually not seen in emission. ForH� we measure an equivalent width of EW(H�) = 3 : : : 4 �A in the quiesene stage aroundthe epoh of the are, in good agreement with the data found in the literature (Liebert,1976; Mart��n et al., 1996; Mohanty & Basri, 2003; Fuhrmeister et al., 2005). With theirlower resolution, the Calar Alto spetra do not allow to measure H� in quiesene. Fromthe average are spetrum we derive EW(H�) = 95 � 10 �A. To measure the equivalentwidth of H�, the ontinuum was estimated by �tting a mean spetrum from the quiesenestage whih yields EW(H�) = 580� 10 �A. For the higher Balmer lines it is not possibleto estimate the ontinuum from our spetra.Finally, it is worth mentioning that both are spetra seem to indiate an enhaned blueontinuum. Suh a behaviour has been found for other late-type stars by e.g., Liebertet al. (1999) and Sholz et al. (2004). However, the quality of our are spetra is notsuÆient for a lear-ut statement on the ontinuum variation during the are of DXCn.

Referenes:Basri, G., Mary, G.W., 1995, AJ, 109, 762Caballero, J.A., Mart��n, E.L., Zapatero Osorio, M.R., et al., 2006, A&A, 445, 143Fuhrmeister, B., Shmitt, J.H.M.M., Haushildt, P.H., 2005, A&A, 439, 1137Liebert, J., 1976, PASP, 88, 232Liebert, J., Kirkpatrik, J.D., Reid, I.N., et al., 1999, ApJ, 519, 345Mart��n, E.L., Rebolo, R., Zapatero Osorio, M.R., 1996, ApJ, 469, 706Mohanty, S., Basri, G., 2003, ApJ, 583, 451Samus, N.N., Durlevih, O.V., 2004, Combined General Catalogue of Variable Stars,CDS/ADC Colletion of Eletroni Catalogues, 2250, 0Sholz, R.-D., Meusinger, H., 2002, MNRAS, 336, L49Sholz, R.-D., Lodieu, N., Ibata, R., et al., 2004, MNRAS, 347, 685Sholz, R.-D., Meusinger, H., Jahrei�, H., 2005, A&A, 442, 211Teegarden, B.J., Pravdo, S.H., Hiks, M., et al., 2003, ApJ, 589, L51



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5756 Konkoly ObservatoryBudapest12 February 2007HU ISSN 0374 { 0676LONG-TERM OPTICAL LIGHT VARIATIONSOF THE PECULIAR MASSIVE RUNAWAY STAR HD 108BARANNIKOV, A.A.1;21 Sternberg Astronomial Institute, University Avenue 13, 119899 Mosow, Russia,e-mail: albardon�mail.ru2 South-Russia State University of Eonomis and Servie, Shevhenko str. 147, Shakhty 346500,Rostov region, Russia, e-mail: albar�sssu.ru
Name of the objet:HD 108 = NSV 25 = SAO 10973 = BD+62Æ2363Equatorial oordinates: Equinox:R.A.= 00h06m03:s3861 DEC.= +63Æ40046:00763 2000Observatory and telesope:Crimean Laboratory, Sternberg Astronomial Institute, 60-m Cassegrain telesopeDetetor: photometer: one hannelFilter(s): BV RDate(s) of the observation(s):1989.07/2006.08Comparison star(s): HD 134Transformed to a standard system: NoAvailability of the data:upon requestRemarks:HD 108 is a well-known Ofp star whih is plaed in a list of runaway stars byBekenstein & Bowers (1974) with a peuliar veloity Vp > 98 km/s and the heightabove the Galati plane z = 80 p (Cruz-Gonzalez et al., 1974; Stone, 1979).The star belongs to the assoiation Cas OB5 (Humphreys, 1978). One of theinteresting aspets of investigation of the star is its long-term optial variabilitywhih has been found by Barannikov (1999). Aording to the newest observationdata the brightness of the star was onstant from 1989 until 1994, then, it began todeline monotonially till now (Fig. 1). Total amplitude of brightness diminutionreahed � 0:m06. Variations of olour indexes B�V and V �R were small (Fig. 2).This result on�rms independent dedutions about long-term variability of HD 108in the optial domain (Naz�e et al., 2004).
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Figure 1. Long-term light urves of HD 108 in the B, V and R bands (yearly averages)
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Figure 2. Long-term olour urves of HD 108 (yearly averages)
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Referene:Barannikov, A.A., 1999, AstL, 25, 169Bekenstein, J.D., Bowers, R.L., 1974, ApJ, 190, 653Cruz-Gonzalez, C., Reillas-Cruz, E, Costero, R., et al., 1974, RevMexAA, 1, 211Humphreys, R.M., 1978, ApJSS, 38, 309Naz�e, Y., Rauw, G., Vreux, J.-M., De Beker, M., 2004, A&A, 417, 667Stone, R.C., 1979, ApJ, 232, 520
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FR SCUTI: A TRIPLE VV CEPHEI-TYPE SYSTEMOF PARTICULAR INTERESTPIGULSKI, A.; MICHALSKA, G.Instytut Astronomizny Uniwersytetu Wro lawskiego, Kopernika 11, 51-622 Wro law, Polande-mail: pigulski�astro.uni.wro.pl, mihalska�astro.uni.wro.pl

The VV Cephei-type binaries form a small but interesting group of massive binariesonsisting of an M-type supergiant and a late O or an early B-type star (Bidelman,1954; Cowley, 1969). They are related to, but distint from two other lasses of starswith omposite spetra: symbioti stars and � Aurigae systems. The optial spetra ofVV Cephei stars are haraterized by emission lines of hydrogen and [Fe II℄. In addition,weaker emission lines, mostly forbidden, of the other single-ionized elements are observed.Beause of the large radius of the M-type supergiant, the orbital periods in VV Cepheisystems might be deades long, like for the prototype, VV Cep (20.4 yr), or KQ Gem(26.7 yr). In a few of them, inluding VV Cep itself, elipses are observed. The VV Cepheisystems are very rare; less than twenty are known in the Galaxy. This rarity omes fromthe fat that systems with very massive omponents evolve very fast.FR St (HIP 90115) is a relatively poorly studied VV Cephei system. Its ompositespetrum was disovered by Bidelman & Stephenson (1956). In ontrast to the otherVV Cephei systems, it showed emission lines of [Fe III℄ and [O III℄. The photometrivariability was disovered by Shajn (1934). Although Shajn (1935) noted that the starexhibits variability with a short period (of unknown length), the observations made sofar (Tsessevih, 1952; Burhi, 1980, Hipparos data) showed no more than errati orsemi-regular variations in the range of a few tenths of magnitude.FR St is also known as a radio soure (Florkowski et al., 1985). The radiation in theradio domain is probably due to a thermal emission of a loud of plasma. The plasmaoriginated probably as a result of ioniziation of the ool wind oming fromM supergiant bythe ultraviolet radiation of the OB omponent. The radio and optial positions of FR Stwere frequently used to de�ne or ompare astrometri referene frames (e.g., Johnston etal., 1985; Walter et al., 1997).The star was also observed by the ASAS survey (Pojma�nski, 1997) where it is re-ognized as ASAS 182323�1240.9. Surprisingly, automati lassi�ation applied by theauthors of the ASAS atalogue to this star resulted in an ESD/ED lassi�ation, i.e.,semi-detahed or detahed elipsing binary, with a period of only 3.535 d (Pojma�nski &Maiejewski, 2005). What seemed to be at a �rst glane an inorret lassi�ation, hasbeen on�rmed during our analysis, arried out aording to the proedure desribed byPigulski (2005). The only di�erene was that the searh for periodi variations we presenthere was made using elipse-freed light urves. This was a part of a muh wider searh
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for pulsating omponents of elipsing binaries (Mihalska & Pigulski, 2007). The originalASAS light urve (Fig. 1) does not show the elipses in an obvious way, beause they areontaminated by the quasi-periodi variations originating probably in the M-type super-giant. However, as these long-term variations ould be well represented by means of aseries of sinusoidal terms with frequenies smaller than 0.01 d�1, we were able to separatethem from elipses. The ontributions from the long-term variations and the elipses areshown in Figs. 2 and 3, respetively. As an be seen in Fig. 2, the long-term hanges, pre-sumably due to the variability of the ool supergiant, have a range of about 0.4 mag anda mean V magnitude of about 10.28. The larger satter after HJD 2453300 is due to thehange of the exposure time to smaller value around this date in the ASAS observations.In onsequene, the mean auray of a single measurement amounts to about 0.02 magfor observations made prior and 0.06 mag for observations made after that date.
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Figure 1. The V -�lter ASAS light urve of FR St. The data over the interval between February2001 and June 2006. Data plotted as rosses are of lower quality
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Figure 2. The same as in Fig. 1, but freed from the ontribution from the elipses
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On the other hand, the elipse light-urve (Fig. 3) shows two minima of unequal depth;about 0.23 mag for the primary and 0.13 mag for the seondary elipse. The epohs of theprimary minimum, as derived from the ASAS data, an be represented by the followingephemeris: Tmin I = HJD 2452082:802� 0:006 + (3:53405� 0:00004)� E; (1)where E is the number of yles elapsed from the initial epoh.
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Figure 3. The elipses in FR St. The light urve was folded with the orbital period of 3.53405 d. Likein Figs. 1 and 2, the data obtained prior to HJD 2453300 are plotted with dots, after that date, withrosses. The data were freed from the long-term hanges seen in Fig. 2
The immediate onlusion oming from the length of the orbital period is that theelipses annot our between the hot omponent and the ool M-type supergiant. Inthat ase we would expet the orbital period of at least a few years. Consequently, themost plausible explanation is that the hot omponent of FR St is itself a binary, andwhat we see are the elipses in this system. Thus, FR St would be a hierarhial triplesystem onsisting of very massive stars. This makes it a very interesting star for thefollow-up study and unique among VV Cephei stars.It has to be pointed out that the separation of the elipsing light urve (Fig. 3) andthe long-term hanges (Fig. 2) we made does not mean that Figs. 2 and 3 represent thelight hanges of the M-type supergiant and the hot binary as if they were seen separately.First, in both ases the ontribution from the other omponent(s) leads to the redutionof the amplitude of the light urve. Next, we annot exlude that some errati hangesseen in Fig. 2 ome from the hot omponents. The presene of the [Fe III℄ and [O III℄emission lines in the spetra of FR St (Bidelman & Stephenson, 1956) may be related tothe dupliity of the hot omponent. The other possibility is that the hot omponents inFR St are hotter than usually the ase in VV Cephei systems.
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ELEMENTS FOR 7 PULSATING VARIABLESH�AUSSLER, K.1; BERTHOLD, T.1;2; KROLL, P.21 Bruno-H.-B�urgel-Sternwarte, T�opelstr. 46, D-04746 Hartha, Germany2 Sternwarte Sonneberg, Sternwartestr. 32, D-96515 Sonneberg, Germanyemail: sternwartehartha�lyos.de, tb�4pisysteme.de, pk�4pisysteme.de

These stars were reported to be variable by Boye & Huruhata (1942), Ho�meister(1931, 1943, 1966, 1967) and G�otz et al. (1957). Exept in the ases of V565 Oph andV943 Oph (see details noted in the remarks below), no further observations or ephemerishave been published until today. Photographi plates of a �eld entered at 67 Oph, takenwith the Sonneberg Observatory 40-m Astrographs during three intervals spread overthe years from 1938 to 1994, were used to investigate the behaviour of these objets (seeTable 1).The given elements were obtained by means of least-squares solutions. Photographiamplitudes were derived with respet to magnitudes of the omparison stars given inTable 2. An extensive list holding the times of maxima derived an be retrieved as5758-t3.txt, using the link in the HTML version of this paper. Individual data areavailable upon request.
Table 1. Summary of this paperStar Type Epoh Period Max. Min. M �m No. of2400000+ (day) PlatesV565 Oph Cep 47736.504 1.8997213 14:m0 15:m0 0:p20 242�23 �56V943 Oph RR 49475.526 0.2718626 15:m7 16:m1 105�8 �2V1066 Oph CWB 48832.363 1.9202194 15:m5 16:m2 0:p20 114�66 �121V1079 Oph RR/DSC 49488.532 0.2493961 15:m4 16:m3 0:p25 141�6 �1V2034 Oph RRab 49124.461 0.6933048 15:m5 16:m5 0:p20 168�7 �5NSV 9519 RRab 48362.569 0.6477471 14:m4 15:m5 0:p32 140�13 �7NSV 10069 RRab 49475.523 0.2917116 14:m1 15:m4 0:p30 219�5 �2
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Table 2. Comparison stars and ross referenesV565 Oph V943 Oph238.1931 S 4192USNO 0900-10946581 USNO 0825-11559850Comp. No. USNO m� USNO m�1 0900-10928684 13:m6 0825-11549978 15:m52 0900-10938160 14:m1 0825-11557631 15:m83 0900-10942877 14:m7 0825-11555176 16:m44 0900-10943881 15:m2V1066 Oph V1079 OphS 9835 S 9845USNO 0900-10308821 USNO 0900-10857955Comp. No. USNO m� USNO m�1 0900-10305081 15:m6 0900-10861783 15:m52 0900-10306618 15:m9 0900-10857822 16:m23 0900-10854899 16:m5V2034 Oph NSV 9519S 9281 HV 11018USNO 0900-11253134 USNO 0975-09544608Comp. No. USNO m� USNO m�1 0900-11261755 15:m3 0975-09548857 14:m42 0900-11259056 15:m9 0975-09541815 15:m13 0900-11253836 16:m6 0975-09545937 15:m5NSV 10069S 9285USNO 0900-11358051Comp. No. USNO m�1 0900-11361620 13:m82 0900-11349891 14:m73 0900-11352999 15:m14 0900-11359626 16:m1� Magnitudes refer to the B values of the USNO�A2.0 atalogue

Remarks:V565 OphBoth type and period previously published by of Ho�meister (1943) and ited in theGCVS are erroneous. The variable is situated very near a bright star on the plates. Mostof the timings given by Ho�meister obviously represent brightenings. Only the visualtiming (J.D. 2429438.500) has been inluded in this period analysis.V943 OphBoth type and period previously published by of G�otz et al. (1957) and ited in the GCVSare erroneous.V2034 OphA spurious period of 0:d4094386 is possible, but the light urve is better represented withthe period given above.
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Figure 1. Light urve of V565 Oph Figure 2. Light urve of V943 Oph

Figure 3. Light urve of V1066 Oph Figure 4. Light urve of V1079 Oph

Figure 5. Light urve of V2034 Oph Figure 6. Light urve of NSV 9519

Figure 7. Light urve of NSV 10069
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This researh made use of the SIMBAD data base, operated by the CDS at Strasbourg,Frane.

Referenes:Boye, E.H., Huruhata, M., 1942, Harvard Annals, 109, 19G�otz, W., Huth, H., Ho�meister, C., 1957, Ver�o�. Sternw. Sonneberg, 4, 123, (H2)Ho�meister, C., 1931, Astron. Nahr., 242, 129Ho�meister, C., 1943, Kleine Ver�o�. Berlin-Babelsberg, 28Ho�meister, C., 1966, Astron. Nahr., 289, 139Ho�meister, C., 1967, Astron. Nahr., 290, 43
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ELEVEN MORE ECLIPSING SYSTEMS WITH APSIDAL MOTIONIN THE LARGE MAGELLANIC CLOUDMICHALSKA, G.Instytut Astronomizny Uniwersytetu Wro lawskiego, Kopernika 11, 51-622 Wro law, Polande-mail: mihalska�astro.uni.wro.pl
With the bulk of time-series photometri data oming from the long-term, mainlymirolensing surveys (OGLE, MACHO, EROS, ASAS, NSVS and others), di�erent prop-erties of elipsing binaries an be studied statistially and onfronted with the theory ofbinary star formation and evolution. As these surveys over both our Galaxy and Magel-lani Clouds, the properties of elipsing binaries in the environment of di�erent metalliityan be examined. There are already many examples of the use of the large photometridatabases for binary star studies (e.g., Pazy�nski et al., 2006; Derekas et al., 2007b) butthe information inluded in these databases is still far from being exploited.Apsidal motion, a phenomenon observed in eentri systems, an be used to testinternal struture of omponents (Claret & G��menez, 1993; Claret, 1999) or even toderive their parameters (e.g., Benvenuto et al., 2002). Typially, apsidal periods are atleast deades long and thus require very long observing runs. Photometri surveys welisted above, many of them still ongoing, are therefore ideal for detetion and monitoringof this phenomenon.In our study of detahed elipsing binaries in the Large Magellani Cloud (LMC) thatare suitable for distane determination (Mihalska & Pigulski, 2005, hereafter Paper I),98 systems were presented, of whih fourteen showed apsidal motion learly. However, amore detailed analysis led us to the detetion of eleven more systems in the sample westudied. In these new systems, the apsidal motion is not so well pronouned as in thosefound earlier albeit still detetable. Thus, in the present paper, we update the list ofelipsing binaries with apsidal motion in the LMC. A disovery of about 40 systems withapsidal motion in the LMC was also reently announed by Derekas et al. (2007a). Theyused MACHO mirolensing survey as the soure of data.Like in Paper I, the main soure of the data we used was the OGLE-II I-band pho-tometry of _Zebru�n et al. (2001) supplemented by the two-olour photometry from theMACHO (Allsman & Axelrod, 2001) and EROS (Grison et al., 1995) soures for starsin ommon. The light urves in all bands were analyzed simultaneously by means ofthe improved version of the Wilson{Devinney (WD) program (Wilson & Devinney, 1971;Wilson, 2001).The detetion of the apsidal motion was made in the same way as in Paper I. First,the data were divided into several subsets. For eah subset the inlination, the phaseshift, the eentriity, e, the longitude of periastron, !, the temperature of the seondary,
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Figure 1. The O � C diagrams for 11 systems with apsidal motion. The �lled and open irles denotethe primary and seondary times of minimum, respetively
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Figure 2. The eentriities of EA-type binaries in the LMC plotted against: the logarithm of orbitalperiod (a), the sum of frational radii (b), and longitude of periastron, ! (). Systems with apsidalmotion we found are plotted as open irles (14 systems from Paper I) and open squares (this paper).The remaining points are for systems in whih apsidal motion was not deteted
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Table 1: Parameters for eleven new systems with apsidal motionOGLE e ! _! Pmean T0;meanStar designation [Æ℄ [Æ/year℄ [d℄ [HJD 244. . . ℄#8 05350218-6944178 0.081 323 4.16 � 0.26 2.989470 9292.7814#19 05371417-7020015 0.083 150 4.40 � 0.29 3.256681 9184.2182#20 05164453-6932333 0.202 280 0.62 � 0.04 5.603488 9053.8272#39 05250946-7004226 0.069 63 3.0 � 0.3 3.625506 9021.9995#40 05404159-6959014 0.094 229 8.6 � 0.7 2.009973 9668.2172#67 05312473-6925281 0.124 440 4.34 � 0.25 2.536666 9048.9340#78 05121869-6858325 0.048 215 4.9 � 0.7 2.390521 9102.2382#84 05221500-6938483 0.322 257 1.17 � 0.05 4.722937 9054.2332#85 05203518-6934378 0.119 151 3.5 � 0.4 2.117476 9120.6445#90 05264527-6944045 0.399 262 0.20 � 0.03 6.536149 9069.1179#96 05181271-6935245 0.107 157 3.8 � 0.4 2.575571 9071.1041

surfae potentials and the luminosity of the primary omponent were adjusted with theWD program. Then, the mean values of the e and ! were alulated. Next, the WDprogram was run separately for eah subset with e and ! �xed and the phases of primaryand seondary minimum were derived from the best �t. These phases were transformedinto times of minimum losest to the mean epoh of all observations in a given subset.The individual times of minimum were used in the same way as explained in Paper I toderive mean orbital period, Pmean, and initial epoh, T0;mean, whih are listed in Table 1for all eleven systems. In Fig. 1, the O�C values alulated using Pmean and T0;mean, areplotted. The numbers in the �rst olumn of Table 1 follow designation of stars used inPaper I. The longitudes of periastron passage, !, are given for epoh HJD 2450500.0.In Fig. 2 we also show how the parameters of systems with apsidal motion omparewith those of all sample of 98 stars studied in Paper I. As expeted, for a given eentriity,they usually have the shortest orbital period (Fig. 2a) or the largest sum of relative radii(Fig. 2b). We have already explained in Paper I that the seletion e�ets ause systemswith deteted apsidal motion tend to group around ! � 90Æ and 270Æ.Aknowledgement. The work was supported by the MNiI grant 1 P03D 016 27.Referenes:Allsman, R.A., Axelrod, T.S., 2001, astro-ph/0108444Benvenuto, O.G., Serenelli, A.M., Althaus, L.G., Barb�a, R.H., Morrell, N.I., 2002, MN-RAS, 330, 435Claret, A., 1999, A&A, 350, 56Claret, A., G��menez, A., 1993, A&A, 277, 487Derekas, A., Kiss, L.L., Bedding, T.R., 2007a, Pro. I.A.U. Symp., 240, in press (astro-ph/0611656)Derekas, A., Kiss, L.L., Bedding, T.R., 2007b, ApJ, in press (astro-ph/0703137)Grison, P., Beaulieu, J.-P., Prithard, J.D., et al., 1995, A&AS, 109, 447Mihalska, G., Pigulski, A., 2005, A&A, 434, 89Pazy�nski, B., Szzygie l, D., Pileki, B., Pojma�nski, G., 2006, MNRAS, 368, 1311Wilson, R.E., 2001, ftp://ftp.astro.u.edu/pub/wilson/Wilson, R.E., Devinney, E.J., 1971, ApJ, 166, 605_Zebru�n, K., Soszy�nski, I., Wo�zniak, P.R., et al., 2001, Ata Astron., 51, 317
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CCD MINIMA FOR SELECTED ECLIPSING BINARIES IN 2006

NELSON, R.H.

1393 Garvin Street, Prince George, BC, Canada, V2M 3Z1, e-mail: bob.nelson@shaw.ca

Observatory and telescope:

Sylvester Robotic Observatory (SRO): 33-cm f/4.5 Newtonian on Paramount ME
mount

Detector: SRO: SBIG ST-7XME, 1.′′25 pixels, 15.′8 × 10.′5 FOV,
cooled −30 < T < −10 ◦C

Method of data reduction:

Aperture photometry using MIRA, by Axiom Research

Method of minimum determination:

Digital tracing paper method, bisection of chords, curve fitting, and (occasionally)
Kwee & van Woerden (1956)

Times of minima:

Star name Time of min. Error Type Filter Rem.
HJD 2400000+

DS And 53795.663 0.001 II R
EP And 54091.6016 0.0002 II R
HS And 54097.6881 0.0002 I R
V0376 And 54011.9868 0.0005 II B
SS Ari 54033.886 0.0002 II R
AH Aur 54097.8243 0.0003 I R
HL Aur 54012.9621 0.0002 II R
V0404 Aur 53738.8679 0.0001 I R
V0404 Aur 53814.6748 0.0005 II R
V0410 Aur 54096.5910 0.0003 I R
SU Boo 53738.9772 0.0001 I R
TZ Boo 53799.8198 0.0003 II R
XY Boo 53857.8897 0.0001 I R
AQ Boo 53815.7686 0.0001 I R
AR Boo 53821.7770 0.0003 II R
AY Cam 54018.9537 0.0002 I R
LR Cam 54091.8210 0.0003 II R



2 IBVS 5760

Times of minima:

Star name Time of min. Error Type Filter Rem.
HJD 2400000+

AE Cas 54031.8730 0.0001 I R
DN Cas 53980.9378 0.0002 I R
MT Cas 53738.6533 0.0001 I R
V0364 Cas 54025.9097 0.0001 I V, R, I
V0364 Cas 54019.7353 0.0002 II V, R, I
V0374 Cas 54030.773 0.0010 I R
V0385 Cas 54060.8386 0.0002 I? R
V0776 Cas 54093.6015 0.0003 II R
VZ Cep 54009.7691 0.0001 I V, R, I
AV CMi 54093.9819 0.0001 I R
WX Cnc 53790.8289 0.0001 I R
YY Cnc 54100.861 0.001 I R
AH Cnc 54060.9837 0.0003 II R
HN Cnc 54096.8741 0.0003 I clear
RW Com 53826.7905 0.0005 II R
RZ Com 53806.8301 0.0001 II R
SS Com 53791.8356 0.0001 I R
LO Com 53813.8045 0.0001 I R
DI CVn 53815.6842 0.0001 II clear
V0488 Cyg 53823.0259 0.0001 I R
V0628 Cyg 53981.9015 0.0002 II R
V1187 Cyg 54049.6475 0.0001 I R
V1191 Cyg 54049.6383 0.0001 I R
V1305 Cyg 53821.9989 0.0005 I R
V1417 Cyg 53980.7926 0.0002 I clear
V1918 Cyg 53806.9416 0.0002 II R
V2240 Cyg 54028.6978 0.0005 II R
AR Dra 53785.7261 0.0001 I R
AX Dra 53828.7218 0.0001 I R
BX Dra 53829.9089 0.0002 II R
FU Dra 53819.8177 0.0003 II R
AI Gem 53741.8795 0.0003 I R
V0345 Gem 54029.6759 0.0005 II R
V0502 Her 53855.8287 0.0001 I R
V0719 Her 53814.9762 0.0001 I clear
V0728 Her 53784.0115 0.0001 I R
V0732 Her 53815.940 0.001 II R
V0842 Her 53813.8891 0.0001 I V
V0842 Her 53829.8126 0.0001 I R
V0857 Her 53822.8000 0.0002 I R
V0921 Her 53821.8693 0.0003 II R
V1069 Her 53807.9635 0.0001 II R
V0339 Lac 54068.635 0.0020 I R
XX Leo 53814.8274 0.0005 II R
AL Leo 53859.7539 0.0001 I V
VW LMi 54093.9820 0.0001 II R
SW Lyn 54067.9038 0.0001 I R
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Times of minima:

Star name Time of min. Error Type Filter Rem.
HJD 2400000+

UV Lyn 53816.7447 0.0002 II R
V0404 Lyr 53981.7443 0.0002 II R
V0582 Lyr 53822.9076 0.0001 II R
V0496 Mon 53784.6559 0.0003 II R
ER Ori 53807.6393 0.0001 I R
V0343 Ori 54096.756 0.0010 II clear
V0392 Ori 54068.7870 0.0020 I R
V1363 Ori 54091.698 0.001 I R
BP Per 53738.7623 0.0003 I R
II Per 53791.6894 0.0002 II R
IK Per 54006.8531 0.0002 I R
V0432 Per 54016.802 0.001 I R
CU Sge 53983.7327 0.001 I V
CU Sge 54006.6913 0.0005 I V
AQ Tau 54059.7436 0.0002 I R
CT Tau 53799.7082 0.0001 I R
CU Tau 54074.887 0.001 II R
GQ Tau 54093.7159 0.0002 I R
GW Tau 54067.7525 0.0002 II R
TY UMa 53783.7573 0.0001 I R
UY UMa 53785.8517 0.0001 I R
XZ UMa 53807.8435 0.0001 I R
BG UMa 53807.729 0.001 I R
BS UMa 53821.6682 0.0005 I? R
HH UMa 54085.894 0.0003 I R
HN UMa 53806.7112 0.0003 II R
AX Vir 53816.8319 0.0002 I R
CG Vir 53864.7835 0.0003 I R
BK Vul 54031.7419 0.0002 II R
G2532-0514 53831.924 0.001 II R

Acknowledgements:

Thanks are due to Environment Canada for the website satellite views (see reference
below) that were essential in predicting clear times for observing runs in this cloudy
locale. Thanks are also due to Attilla Danko for his Clear Sky Clocks, (see below).
This research has made use of the SIMBAD database, operated at CDS, Strasbourg,
France.

References:

Danko, A., Clear Sky Clocks, http://cleardarksky.com/
Kwee, K.K., van Woerden, H., 1956, B.A.N. 12, (464), 327
Nelson, R.H., Bob Nelson’s O − C Files, http://binaries.boulder.swri.edu/binaries/omc/
Satellite Images for North America, http://gfx.weatheroffice.ec.gc.ca/



4 IBVS 5760

ERRATUM FOR IBVS 4840

In IBVS 4840, the correct time of minimum for AG Vir should be 51281.8282± 0.0006
(the original value reported was out by one hour).

ERRATUM FOR IBVS 5760

The original title erroneously indicated year 2007.

The Author



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5761 Konkoly ObservatoryBudapest28 Marh 2007HU ISSN 0374 { 0676
PHOTOELECTRIC MINIMA OF SELECTED ECLIPSING BINARIESAND MAXIMA OF PULSATING STARS(BAV MITTEILUNGEN NO. 183)H�UBSCHER, J.; WALTER, F.Bundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Munsterdamm 90, 12169 Berlin,Germany
In this 57th ompilation of BAV results, photoeletri observations obtained in theyear 2006 are presented on 389 variable stars giving 611 minima on elipsing binaries andmaxima on pulsating stars. All moments of minima and maxima are helioentri. Theerrors are tabulated in olumn `�'. The values in olumn `O�C' are determined withoutinorporation of nonlinear terms. The referenes are given in the setion `Remarks'.All information about photometers and �lters are spei�ed in the olumn `Rem'. Theobservations were made at private observatories. The photoeletri measurements and allthe lighturves with evaluations an be obtained from the oÆe of the BAV for inspetion.

Table 1: Elipsing binariesVariable M/m JD 24. . . � Obs O � C Bibliography Fil n RemRT And Min 54124.2454 .0001 WN �0:0066 GCVS 85 V 89 21)AB And Min 53751.2888 .0007 ATB �0:0177 GCVS 85 87 3)AC And Max 53649.6028 .0087 PC -Ir 110 9) 32)AD And Min 54026.6176 .0042 AG �0:0280 s GCVS 85 -Ir 30 3)AM And Min 54026.4049 .0022 AG -Ir 52 3)AP And Min 54017.6636 .0005 AG -Ir 78 3)Min 54026.3903 .0006 AG -Ir 28 3)BD And Min 54024.2705 .0005 AG +0:0167 GCVS 85 -Ir 39 3)CO And Min 54029.4488 .0010 AG +0:0094 GCVS 85 -Ir 33 3)DK And Min 54024.4039 .0010 AG �0:0001 BAVR 55,106� -Ir 33 3)Min 54024.4060 .0050 WTR +0:0020 BAVR 55,106� -Ir 122 14)DS And Min 54094.2714 .0034 SCI +0:0004 GCVS 85 101 4)EX And Min 54026.6553 .0004 AG -Ir 30 3)LM And Min 54056.2857 .0003 AG -Ir 21 3)LO And Min 54026.3966 .0015 AG +0:0312 GCVS 85 -Ir 29 3)Min 54026.5844 .0004 AG +0:0286 s GCVS 85 -Ir 29 3)QX And Min 54024.4412 .0049 SCI 96 4)Min 54024.6577 .0042 SCI 54 4)Min 54026.4950 .0023 SCI 70 4)V404 And Min 54050.4633 .0026 SCI 40 4)V412 And Min 54026.3010 .0043 AG -Ir 28 3)AF Aps Min 53974.2880 .0050 HND 91 7)GK Aps Max 53123.4892 .0040 HND DVY 173 15) 24)HO Aps Max 53926.5030 .0030 HND -Ir 504 18) 22)
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Table 1: (ont.)Variable M/m JD 24. . . � Obs O � C Bibliography Fil n RemHO Aps Max 53936.4270 .0030 HND -Ir 591 18) 22)Max 53967.3660 .0030 HND 38 7) 22)ST Aqr Min 53991.4923 .0012 AG �0:0381 GCVS 85 -Ir 44 3)GV Aqr Min 53991.3753 .0020 AG -Ir 44 3)Min 53991.5483 .0014 AG -Ir 44 3)OO Aql Min 53966.4150 .0007 QU +0:0358 GCVS 85 V 53 6)QY Aql Min 53936.5138 .0013 AG �0:1564 GCVS 85 -Ir 36 3)V417 Aql Min 53933.4135 .0013 AG �0:0524 s BAVR 33,152� -Ir 21 3)V609 Aql Min 54023.3594 .0018 AG �0:0352 GCVS 85 -Ir 18 3)V997 Aql Min 53935.4474 .0017 MS FR 330 8)V1096 Aql Min 54023.3529 .0015 AG +0:2732 GCVS 85 -Ir 17 3)V1097 Aql Min 53936.4650 .0007 AG -Ir 18 3)Min 54001.4044 .0014 AG -Ir 23 3)V1542 Aql Min 53910.4756 .0003 MS FR +0:0065 IBVS 5161 322 8)V628 Ara Min 53975.3750 .0040 HND 40 7)SS Ari Min 53763.2983 .0014 ATB �0:0254 s GCVS 85 71 3)Min 54116.2986 .0045 WN �0:0366 GCVS 85 V 60 21)CL Aur Min 54085.4892 .0006 AG +0:1173 GCVS 85 -Ir 36 3)DO Aur Min 53671.5139 .0011 FR -Ir 46 12)Min 54039.4182 .0012 FR -Ir 39 12)EM Aur Min 54017.5123 .0023 FR +0:0212 s AA 54.207 -Ir 41 12)Min 54018.4278 .0037 FR +0:0258 AA 54.207 -Ir 41 12)Min 54019.3299: .0040 FR +0:0169 s AA 54.207 -Ir 43 12)Min 54038.4765 .0028 JU +0:0332 AA 54.207 51 4)Min 54039.3661 .0032 FR +0:0118 s AA 54.207 -Ir 39 12)FN Aur Min 54056.3886 .0016 FR �0:7105 GCVS 85 -Ir 34 12)Min 54085.5748 .0054 AG �0:7261 s GCVS 85 -Ir 35 3)Min 54085.5829 .0021 FR �0:7180 s GCVS 85 -Ir 50 12)FO Aur Min 54056.4647 .0032 FR +0:0995 GCVS 85 -Ir 38 12)Min 54085.7265 .0050 FR +0:0788 GCVS 85 -Ir 50 12)FP Aur Min 53397.3051 .0020 JU �0:0677 GCVS 85 60 4)FR Aur Min 54092.6891 .0008 FR +0:7880 GCVS 85 -Ir 61 12)HP Aur Min 54085.5516 .0023 AG �0:6574 GCVS 85 -Ir 36 3)IY Aur Min 54080.3520 .0038 JU �0:1190 GCVS 85 83 4)KU Aur Min 53818.3388 .0010 ATB +0:0234 GCVS 85 95 3)NN Aur Min 54085.5281 .0018 AG -Ir 36 3)TY Boo Min 53861.4042 .0005 MS FR �0:0204 BAVM 68 196 8)AC Boo Min 53817.40 : .01 MS FR +0:00 AA 54.207 259 8)Min 53904.4553 .0010 QU +0:0063 AA 54.207 B 59 6)Min 53919.4375 .0004 QU +0:0096 s AA 54.207 V 59 6)Min 53932.4785 .0004 QU +0:0102 s AA 54.207 B 55 6)Min 53934.4142 .0003 QU +0:0074 AA 54.207 V 60 6)Min 53935.4711 .0004 QU +0:0070 AA 54.207 B 59 6)GN Boo Min 53808.4440 .0005 MS FR 430 8)Min 53808.5950 .0005 MS FR 430 8)Min 53862.4298 .0003 MS FR 342 8)GQ Boo Min 53863.4199 .0009 MS FR 301 8)AW Cam Min 53966.3670 .0011 DIE �0:0136 GCVS 85 28 19)CD Cam Min 54091.6169 .0019 AG -Ir 58 3)XZ Cn Min 54084.6639 .0016 SCI 232 4)AC Cn Min 54092.4778 .0016 SCI 41 4)U900-05269593CMi Min 53768.3327 .0003 AG -Ir 30 4)Min 53768.4862 .0004 AG -Ir 30 4)Min 53813.3886 .0005 AG -Ir 28 3)XX Cas Min 54096.4264 .0016 AG +0:0158 GCVS 85 -Ir 26 3)ZZ Cas Min 54085.6273 .0015 AG �0:0118 s GCVS 85 -Ir 30 3)AB Cas Min 54096.5090 .0010 WN +0:0882 GCVS 85 163 21)AE Cas Min 54000.4498 .0024 SCI 45 4)AX Cas Min 54085.2962 .0013 JU �0:0901 GCVS 85 80 4)
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Table 1: (ont.)Variable M/m JD 24. . . � Obs O � C Bibliography Fil n RemAX Cas Min 54092.4997 .0013 AG �0:0911 GCVS 85 -Ir 37 3)BH Cas Min 53990.3612 .0016 AG -Ir 74 3)Min 53990.5592 .0017 AG -Ir 74 3)Min 54019.5868 .0028 AG -Ir 33 3)BS Cas Min 53745.2594 .0039 PC �0:0142 s IBVS 4778 -Ir 117 9)Min 54092.3483 .0023 AG �0:0156 s IBVS 4778 -Ir 36 3)Min 54092.5684 .0010 AG �0:0158 IBVS 4778 -Ir 36 3)BU Cas Min 53988.4819 .0034 SCI �0:0194 GCVS 85 64 4)Min 54049.3705 .0016 JU �0:0212 GCVS 85 80 4)DN Cas Min 54050.2669 .0059 SCI �0:0265 GCVS 85 103 4)DO Cas Min 53984.4290 .0010 JU �0:0064 GCVS 85 76 4)DZ Cas Min 52180.5128 .0013 AG �0:1537 GCVS 85 30 3)Min 54017.5467 .0018 AG �0:1586 s GCVS 85 -Ir 39 3)EG Cas Min 54017.3491 .0006 AG +0:1253 s GCVS 85 -Ir 39 3)EL Cas Min 54085.5495 .0019 AG -Ir 30 3)EY Cas Min 54019.6025 .0011 AG +0:0214 GCVS 85 -Ir 35 3)Min 54034.3008 .0010 AG +0:0194 s GCVS 85 -Ir 34 3)Min 54034.5420 .0031 AG +0:0196 GCVS 85 -Ir 34 3)GH Cas Min 54026.4600 .0075 AG -Ir 23 3)GK Cas Min 54073.3021 .0002 AG �0:3145 GCVS 85 -Ir 6 3)Min 54096.3400 .0067 AG �0:3138 GCVS 85 -Ir 25 3)GT Cas Min 54019.6202 .0018 AG +0:1741 GCVS 85 -Ir 35 3)Min 54034.5664 .0013 AG +0:1713 GCVS 85 -Ir 36 3)IL Cas Min 54096.4450 .0019 AG +0:0060 BAVR 51,1 -Ir 25 3)IT Cas Min 54026.5438 .0009 AG +0:0001 s AA 54.207 -Ir 30 3)IV Cas Min 54026.5806 .0062 AG +0:4469 GCVS 85 -Ir 30 3)KL Cas Min 54092.3935 .0022 AG �0:0077 s GCVS 85 -Ir 36 3)MM Cas Min 54056.4088 .0003 AG +0:0271 BAVR 32,36� -Ir 184 3)MN Cas Min 54026.4416 .0021 AG +0:0075 s GCVS 85 -Ir 22 3)MR Cas Min 54019.4099 .0056 SCI 17 4)Min 54049.4406 .0049 SCI 29 4)Min 54049.6560 .0026 SCI 24 4)Min 54080.3354 .0028 SCI 27 4)Min 54085.3371 .0021 SCI 22 4)Min 54085.5561 .0038 SCI 18 4)Min 54091.4072 .0024 SCI 22 4)Min 54091.6538 .0026 SCI 22 4)MS Cas Min 53990.6201 .0016 AG -Ir 75 3)Min 54002.3470 .0035 AG -Ir 35 3)Min 54003.5209 .0007 AG -Ir 62 3)Min 54020.5289 .0032 AG -Ir 31 3)MU Cas Min 53990.5805 .0029 AG -Ir 75 3)MV Cas Min 54002.3723 .0013 AG -Ir 35 3)NN Cas Min 54019.4230 .0002 AG -Ir 34 3)NU Cas Min 54019.6148 .0009 AG -Ir 35 3)OR Cas Min 54020.3476 .0019 AG �0:0203 GCVS 85 -Ir 32 3)Min 54092.5996 .0011 AG �0:0195 GCVS 85 -Ir 36 3)OX Cas Min 54067.3492 .0021 JU +0:0029 GCVS 85 70 4)PV Cas Min 54026.3249 .0010 JU +0:0022 AA 54.207 69 4)Min 54096.3436 .0020 WN +0:0023 AA 54.207 100 21)V336 Cas Min 54002.5868 .0007 AG -Ir 36 3)Min 54035.4366 .0007 AG -Ir 46 3)Min 54085.6064 .0033 AG -Ir 30 3)V337 Cas Min 54034.6197 .0023 AG -Ir 36 3)V345 Cas Min 54023.5552 .0024 SCI 110 4)V357 Cas Min 54017.4381 .0012 AG �0:1712 s GCVS 85 -Ir 39 3)V359 Cas Min 52180.4351 .0013 AG �0:0033 IBVS 5016 31 3)Min 54017.5906 .0005 AG �0:0086 IBVS 5016 -Ir 39 3)V360 Cas Min 52180.5173 .0009 AG 31 3)V361 Cas Min 52180.3585 .0030 AG �0:1707 GCVS 85 30 3)
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Table 1: (ont.)Variable M/m JD 24. . . � Obs O � C Bibliography Fil n RemV374 Cas Min 54034.4298 .0027 AG -Ir 29 3)V381 Cas Min 54029.3903 .0013 AG +0:0196 s BAVR 32,36� -Ir 29 3)Min 54084.3585 .0014 JU �0:0094 BAVR 32,36� 60 4)Min 54126.2635 .0003 WN �0:0071 BAVR 32,36� 96 21)V411 Cas Min 54034.5074 .0037 AG -Ir 21 3)V449 Cas Min 54092.3808 .0021 AG -Ir 36 3)V459 Cas Min 54020.4937 .0029 AG �0:0108 IBVS 4737 -Ir 32 3)Min 54092.3224 .0009 AG �0:0776 s IBVS 4737 -Ir 37 3)V473 Cas Min 54026.4171 .0019 AG �0:0147 s IBVS 4669 -Ir 24 3)V520 Cas Min 52180.4088 .0023 AG +0:0516 s GCVS 85 30 3)Min 54017.5233 .0004 AG �0:0204 GCVS 85 -Ir 39 3)V541 Cas Min 54031.3014 .0004 AG �0:0783 s GCVS 85 -Ir 34 3)V608 Cas Min 54071.3191 .0024 SCI 67 4)V651 Cas Min 54017.5327 .0018 AG +0:0021 s IBVS 3554 -Ir 39 3)V654 Cas Min 54035.3761 .0015 AG -Ir 47 3)GSC3679.1920Cas Min 54026.4926 .0005 AG -Ir 24 3)GSC3675.1186Cas Min 54026.3835 .0025 AG -Ir 24 3)GSC4030.2020Cas Min 54085.3015 .0015 JU 80 4)TV Cep Min 54001.4597 .0005 AG -Ir 63 3)VW Cep Min 53941.4037 .0010 DIE �0:0200 s GCVS 85 27 19)CW Cep Min 54024.3951 .0038 JU +0:0192 AA 54.207 59 4)Min 54039.3938 .0075 JU �0:0033 s AA 54.207 71 4)DK Cep Min 53992.4484 .0043 AG �0:4616 GCVS 85 -Ir 43 3)Min 54001.3237 .0007 AG �0:4595 GCVS 85 -Ir 62 3)DN Cep Min 54031.3402 .0039 AG �0:0417 GCVS 85 -Ir 11 3)EY Cep Min 54080.5424 .0008 AG -Ir 44 3)GW Cep Min 54080.2461 .0004 AG �0:0141 s BAVR 33,160� -Ir 45 3)Min 54080.4036 .0003 AG �0:0160 BAVR 33,160� -Ir 45 3)Min 54080.5650 .0014 AG �0:0140 s BAVR 33,160� -Ir 45 3)IW Cep Min 54000.5939 .0011 AG -Ir 31 3)KP Cep Min 54018.3839 .0010 AG -Ir 37 3)NU Cep Min 53992.4319 .0011 AG -Ir 46 3)V358 Cep Min 54080.3232 .0028 AG -Ir 44 3)Min 54080.5564 .0013 AG -Ir 44 3)Y Cyg Min 54025.4082 .0034 JU +0:0404 s GCVS 85 100 4)DL Cyg Min 54062.3438 .0021 AG -Ir 25 3)GV Cyg Min 54006.3710 .0014 SCI 19 4)Min 54062.3514 .0024 AG -Ir 24 3)KR Cyg Min 52840.3829 .0003 FR �0:0027 s GCVS 85 -Ir 62 12) redMin 53636.495 .000 FR �0:023 s GCVS 85 -Ir 61 12)Min 53991.4921 .0007 FR +0:0099 s GCVS 85 -Ir 44 12)V345 Cyg Min 53942.5061 .0008 AG +0:0282 IBVS 5016 -Ir 15 3)V401 Cyg Min 53932.4252 .0008 FR +0:0507 s GCVS 85 -Ir 32 12)Min 53992.4486 .0009 AG +0:0538 s GCVS 85 -Ir 29 3)V463 Cyg Min 53934.5700 .0013 FR +0:0033 AA 54.207 -Ir 37 12)V466 Cyg Min 53992.3590 .0005 AG +0:0057 GCVS 85 -Ir 35 3)V488 Cyg Min 53654.3145 .0003 FR +0:0780 s GCVS 85 -Ir 60 12)Min 53900.3718 .0025 FR +0:0701 s GCVS 85 -Ir 32 12)Min 53935.4047 .0006 AG +0:0709 GCVS 85 -Ir 14 3)Min 53990.6202 .0005 FR +0:0759 s GCVS 85 -Ir 43 12) redMin 53991.4573 .0015 FR +0:0722 GCVS 85 -Ir 43 12)Min 54001.5386 .0059 FR +0:0643 GCVS 85 -Ir 48 12)V508 Cyg Min 54073.3021 .0002 AG -Ir 15 3)V548 Cyg Min 53966.4702 .0019 JU +0:0070 GCVS 85 68 4)V616 Cyg Min 54018.4433 .0035 AG -Ir 33 3)V635 Cyg Min 54018.2831 .0001 AG -Ir 33 3)Min 54062.3847 .0008 AG -Ir 25 3)
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Table 1: (ont.)Variable M/m JD 24. . . � Obs O � C Bibliography Fil n RemV680 Cyg Min 54018.4906 .0041 AG +0:0302 s BAVR 32,36� -Ir 37 3)V711 Cyg Min 53917.4408 .0013 MS FR 207 8)Min 54018.3036 .0022 AG -Ir 33 3)V725 Cyg Min 50753.3225 .0043 FR +0:1888 s GCVS 85 25 11)Min 53942.5022 .0014 AG +0:2369 GCVS 85 -Ir 15 3)V729 Cyg Min 53985.4928 .0015 JU 15 4)V753 Cyg Min 54002.4808 .0006 AG +0:0030 BAVM 69 -Ir 30 3)V796 Cyg Min 54002.3148: .0004 AG -Ir 28 3)V836 Cyg Min 53980.3672 .0001 WTR +0:0153 GCVS 85 -Ir 68 14)V841 Cyg Min 53934.5086 .0007 AG +0:0064 s GCVS 85 -Ir 20 3)Min 53990.4529 .0007 AG +0:0071 GCVS 85 -Ir 29 3)V853 Cyg Min 53920.4701 .0010 FR -Ir 20 12)Min 53992.3841 .0035 FR -Ir 43 12)V856 Cyg Min 53990.3720 .0016 AG -Ir 29 3)V859 Cyg Min 53934.4063 .0001 AG �0:0032 s GCVS 85 -Ir 19 3)V865 Cyg Min 53941.5383 .0101 FR -Ir 23 12)Min 53985.3643 .0024 SCI 28 4)Min 53985.5428 .0032 SCI 32 4)V866 Cyg Min 53936.4997 .0027 FR -Ir 33 12)Min 54035.4097 .0025 FR -Ir 48 12)V871 Cyg Min 53941.4900 .0044 FR -Ir 19 12)V873 Cyg Min 54002.4467 .0032 FR -Ir 32 12)V874 Cyg Min 53934.4021 .0003 AG -Ir 19 3)V877 Cyg Min 53920.5225 .0026 FR +0:0055 s GCVS 85 -Ir 32 12)Min 53992.3461 .0008 FR +0:0293 GCVS 85 -Ir 44 12)Min 54002.4182 .0020 FR +0:0242 GCVS 85 -Ir 33 12)V884 Cyg Min 53932.4790 .0021 FR -Ir 31 12)V885 Cyg Min 53932.4440 .0028 FR �0:1151 s GCVS 85 -Ir 32 12)V889 Cyg Min 53992.4076 .0043 AG �0:1778 s GCVS 85 -Ir 31 3)V891 Cyg Min 54003.3732 .0008 FR +0:0434 GCVS 85 -Ir 27 12)V902 Cyg Min 54029.3098 .0058 FR -Ir 26 12)V907 Cyg Min 53930.5013 .0013 MS FR 330 8)Min 53933.4788 .0008 MS FR 451 8)Min 54003.3165 .0022 FR -Ir 31 12)Min 54029.3020 .0010 FR -Ir 25 12)V909 Cyg Min 53942.5452 .0003 AG �0:0140 BAVR 47,2f -Ir 16 3)V910 Cyg Min 53942.4846 .0017 AG -Ir 16 3)V931 Cyg Min 53992.3853 .0002 AG �0:0177 s GCVS 85 -Ir 33 3)Min 53992.5529 .0012 AG �0:0209 GCVS 85 -Ir 33 3)Min 54023.2919 .0030 FR �0:0161 GCVS 85 -Ir 24 12)V934 Cyg Min 53935.4781 .0008 AG �0:0718 GCVS 85 -Ir 12 3)Min 54023.4268 .0034 FR �0:0608 s GCVS 85 -Ir 28 12)V941 Cyg Min 53992.3719 .0008 AG -Ir 35 3)V947 Cyg Min 53934.4363 .0036 FR -Ir 29 12)V957 Cyg Min 53813.5886 .0022 MS FR +0:1211 s GCVS 85 392 8)V963 Cyg Min 53934.3891 .0009 FR �0:0015 GCVS 85 -Ir 35 12)V965 Cyg Min 53935.4342 .0024 AG -Ir 12 3)V979 Cyg Min 53635.3579 .0005 FR +0:0352 GCVS 85 -Ir 46 12)Min 54055.4011 .0030 FR +0:0317 GCVS 85 -Ir 43 12)V995 Cyg Min 53867.5471 .0002 MS FR 561 8)Min 54020.4801 .0012 AG -Ir 35 3)V1018 Cyg Min 50693.4812 .0066 FR �0:0686 s GCVS 85 42 11)Min 54025.2570 .0025 FR �0:0735 s GCVS 85 -Ir 42 12)V1019 Cyg Min 53935.4484 .0045 AG -Ir 14 3)Min 53992.4382 .0008 AG -Ir 34 3)V1023 Cyg Min 53942.4676 .0021 AG �0:0447 GCVS 85 -Ir 15 3)V1034 Cyg Min 52955.4181 .0008 FR �0:0029 s GCVS 85 -Ir 83 12) redMin 53991.4580 .0015 FR +0:0017 GCVS 85 -Ir 45 12)V1142 Cyg Min 53942.4627 .0078 FR -Ir 26 12)V1256 Cyg Min 53936.4648 .0039 FR -Ir 32 12)
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Table 1: (ont.)Variable M/m JD 24. . . � Obs O � C Bibliography Fil n RemV1256 Cyg Min 54035.3660 .0032 FR -Ir 29 12)V1321 Cyg Min 52836.4196 .0011 AG 13 3)V1356 Cyg Min 54024.3538 .0061 FR +0:1257 s GCVS 85 -Ir 23 12)V1411 Cyg Min 53919.4850 .0005 MS FR �0:1766 s GCVS 85 396 8)Min 54031.3366 .0024 AG �0:1755 s GCVS 85 -Ir 12 3)V1417 Cyg Min 54080.3600 .0011 AG -Ir 46 3)V1580 Cyg Min 54020.3689 .0012 AG -Ir 33 3)V1815 Cyg Min 52876.4673 .0014 AG �0:0048 s BAVR 55,1� -Ir 21 3)Min 53619.610 : .006 PC �0:007 BAVR 55,1� -Ir 46 9)V2181 Cyg Min 53900.4735 .0031 FR +0:0071 s BAVR 50,45f -Ir 31 12)Min 53935.4542 .0037 AG +0:0054 s BAVR 50,45f -Ir 14 3)Min 53990.5111 .0016 FR +0:0081 s BAVR 50,45f -Ir 42 12)Min 53991.3724 .0011 FR +0:0092 BAVR 50,45f -Ir 43 12)Min 54001.4031 .0011 FR +0:0039 s BAVR 50,45f -Ir 47 12)V2280 Cyg Min 54002.4708 .0028 AG -Ir 31 3)Min 54020.3167 .0017 AG -Ir 36 3)Min 54020.4929 .0030 AG -Ir 36 3)V2284 Cyg Min 54002.4270 .0027 AG -Ir 30 3)Min 54002.5810 .0004 AG -Ir 30 3)Min 54020.3863 .0021 AG -Ir 35 3)Min 54020.5382 .0009 AG -Ir 35 3)V2290 Cyg Min 54002.4665 .0024 AG -Ir 29 3)V2294 Cyg Min 54020.4244 .0008 AG -Ir 36 3)G3576.0170 Cyg Min 54073.2580 .0008 AG -Ir 15 3)U1200-12680286Cyg Min 53992.4697 .0014 AG -Ir 35 3)U1200-13084491Cyg Min 54055.3951 .0028 FR -Ir 41 12)YY Del Min 53966.4618 .0063 AG +0:0197 s GCVS 85 -Ir 25 3)Min 53991.4346 .0002 AG +0:0101 GCVS 85 -Ir 37 3)Min 53999.3664 .0003 WTR +0:0110 GCVS 85 -Ir 107 14)Min 54001.3466 .0030 AG +0:0084 s GCVS 85 -Ir 24 3)Min 54001.3503 .0080 WTR +0:0121 s GCVS 85 -Ir 122 14)Min 54003.3311 .0003 AG +0:0102 GCVS 85 -Ir 39 3)AL Del Min 53966.4120 .0014 AG -Ir 22 3)BH Del Min 53991.3691 .0003 AG -Ir 36 3)BN Del Min 54003.4204 .0004 AG -Ir 39 3)BY Del Min 54001.3687 .0015 AG -Ir 24 3)FK Del Min 53966.4425 .0032 AG -Ir 25 3)Min 53991.4293 .0010 AG -Ir 36 3)Min 54001.4271 .0016 AG -Ir 24 3)UZ Dra Min 53984.4316 .0004 QU +0:0010 s GCVS 85 V 65 6)GQ Dra Min 54055.6459 .0024 SCI 124 4)WX Eri Min 54033.6014 .0003 AG +0:0176 GCVS 85 -Ir 80 3)TZ Gem Min 54092.6542 .0019 AG -Ir 32 3)BT Gem Min 54091.6009 .0025 FR -Ir 54 12)CK Gem Min 54092.3441 .0041 AG -Ir 32 3)CP Gem Min 54083.4195 .0007 FR -Ir 56 12)CW Gem Min 54092.6818 .0005 AG +0:0036 BAVM 69 -Ir 34 3)CX Gem Min 54092.6143 .0033 AG �0:0134 s GCVS 85 -Ir 34 3)EF Gem Min 54092.3977 .0024 AG -Ir 35 3)FQ Gem Min 54092.6508 .0019 AG -Ir 35 3)FT Gem Min 54096.4274 .0033 FR �0:0258 GCVS 85 -Ir 37 12)KQ Gem Min 54092.4605 .0008 AG -Ir 34 3)Min 54092.6727 .0049 AG -Ir 34 3)KV Gem Min 54092.3841 .0012 AG �0:0055 s BAVR 52,95� -Ir 35 3)Min 54092.5623 .0017 AG �0:0066 BAVR 52,95� -Ir 35 3)LO Gem Min 54096.4600 .0013 AG -Ir 22 3)MU Gem Min 54096.5088 .0027 FR +0:0150 GCVS 85 -Ir 37 12)
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Table 1: (ont.)Variable M/m JD 24. . . � Obs O � C Bibliography Fil n RemGSC1330.0287Gem Min 54092.4798 .0015 AG �0:0025 s BAVR 54.105� -Ir 35 3)Min 54092.6554 .0048 AG �0:0012 BAVR 54.105� -Ir 35 3)HS Her Min 54017.2944 .0019 SCI �0:0255 GCVS 85 238 4)PW Her Min 50314.5315 .0015 AG �0:0137 BAVM 68 B 65 2)Min 50314.5324 .0015 AG �0:0128 BAVM 68 V 66 2)V501 Her Min 53963.4443 .0013 AG -Ir 43 3)V502 Her Min 53963.4725 .0006 AG -Ir 46 3)V878 Her Min 53941.4214 .0019 JU 59 4)AG La Min 54018.3186 .0004 AG -Ir 37 3)Min 54080.3698 .0004 AG -Ir 46 3)AW La Min 54018.4950 .0011 AG +0:0360 BAVR 35,1� -Ir 38 3)CN La Min 53925.5796 .0006 MS FR �0:0181 GCVS 85 517 8)Min 53927.4918 .0004 MS FR �0:0180 GCVS 85 550 8)Min 54018.3205 .0030 AG �0:0152 s GCVS 85 -Ir 32 3)Min 54018.6391 .0002 AG �0:0153 GCVS 85 -Ir 32 3)CO La Min 54123.2630 .0034 WN �0:0006 SAC 74 V 59 21)Min 54126.3464 .0002 WN �0:0016 SAC 74 V 74 21)EK La Min 54062.2709 .0029 AG �0:0026 GCVS 85 -Ir 26 3)EM La Min 54018.3439 .0007 AG +0:0634 GCVS 85 -Ir 37 3)Min 54018.5387 .0032 AG +0:0636 s GCVS 85 -Ir 37 3)EP La Min 54000.4011 .0011 AG �0:3623 GCVS 85 -Ir 32 3)ES La Min 54035.5841 .0032 AG -Ir 33 3)FL La Min 54035.4253 .0053 AG �0:0506 s GCVS 85 -Ir 35 3)IL La Min 54080.3486 .0016 AG -Ir 44 3)IM La Min 54080.4254 .0016 AG �0:1732 s GCVS 85 -Ir 44 3)IP La Min 54080.2361 .0020 AG -Ir 45 3)Min 54080.6594 .0002 AG -Ir 45 3)IU La Min 54031.2787 .0009 AG -Ir 12 3)MW La Min 54035.3875 .0005 AG -Ir 35 3)NW La Min 54035.5448 .0022 AG -Ir 35 3)OS La Min 54035.4630 .0008 AG -Ir 35 3)V339 La Min 54000.4657 .0011 AG -Ir 32 3)V441 La Min 54031.3758 .0017 AG �0:0170 IBVS 5024 -Ir 12 3)AH Lyr Min 53963.4960 .0009 AG -Ir 38 3)AK Lyr Min 53963.3965 .0011 AG -Ir 40 3)Min 53990.5028 .0042 AG -Ir 24 3)PV Lyr Min 53963.5352 .0018 AG -Ir 40 3)PY Lyr Min 53934.3963 .0029 AG -Ir 20 3)V411 Lyr Max 53515.4890 .0050 AG -Ir 26 3) 23)Max 53524.5220 .0050 AG -Ir 21 3) 23)EF Ori Min 54091.4990 .0011 AG -Ir 33 3)ET Ori Min 54067.4207 .0018 SCI �0:0038 GCVS 85 52 4)GG Ori Min 54094.4465 .0017 SCI �2:8088 AA 54.207 83 4)GU Ori Min 54091.3295 .0016 AG -Ir 33 3)Min 54091.5641 .0025 AG -Ir 33 3)QV Ori Min 54091.5320 .0010 AG -Ir 38 3)V343 Ori Min 54091.4978 .0008 AG +0:1937 GCVS 85 -Ir 32 3)V392 Ori Min 54091.5327 .0036 AG +0:0067 s GCVS 85 -Ir 35 3)U Peg Min 53752.2555 .0014 ATB �0:0080 BAVR 45,3 50 3)Min 54000.3563 .0020 HNS �0:0100 BAVR 45,3 -Ir 64 16)Min 54024.3416 .0006 AG �0:0104 BAVR 45,3 -Ir 50 3)Min 54024.5315 .0010 AG �0:0079 s BAVR 45,3 -Ir 50 3)UX Peg Min 54092.2396 .0022 SCI �0:0106 GCVS 87 71 4)BK Peg Min 54000.4181 .0028 AG +0:0091 GCVS 87 -Ir 37 3)BN Peg Min 54026.3492 .0008 DIE +0:0003 GCVS 87 22 13)BX Peg Min 53966.4203 .0017 AG +0:0608 GCVS 87 -Ir 25 3)Min 53966.5597 .0048 AG +0:0600 s GCVS 87 -Ir 25 3)Min 53992.3574 .0001 WTR +0:0590 s GCVS 87 -Ir 78 14)Min 54002.4524 .0014 SCI +0:0589 s GCVS 87 78 4)
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Table 1: (ont.)Variable M/m JD 24. . . � Obs O � C Bibliography Fil n RemBZ Peg Min 53966.4844 .0016 AG -Ir 26 3)CE Peg Min 53936.4777 .0006 MS FR 429 8)DI Peg Min 54024.4239 .0005 AG �0:0161 GCVS 87 -Ir 49 3)DM Peg Min 54024.3808 .0008 AG +0:0997 GCVS 87 -Ir 51 3)GP Peg Min 53992.5386 .0022 SCI �0:0422 GCVS 87 112 4)KW Peg Min 53966.4520 .0011 AG -Ir 25 3)Min 54002.3717 .0026 SCI 78 4)V357 Peg Min 54000.5137 .0029 AG -Ir 25 3)V375 Peg Min 52974.3270 .0010 ENS 99 20) redV396 Peg Min 54025.3911 .0006 AG �0:0017 BAVM 139 -Ir 54 3)Min 54025.5654 .0016 AG +0:0014 s BAVM 139 -Ir 54 3)U1125-18642389 Min 52137.5046 .0028 AG 25 3)Min 53966.3774 .0017 AG -Ir 23 3)RT Per Min 54091.2898 .0003 JU +0:0565 GCVS 87 80 4)RV Per Min 54055.6156 .0006 AG �0:0079 GCVS 87 -Ir 50 3)ST Per Min 53750.3852 .0009 ATB +0:1955 GCVS 87 94 3)Min 54097.3223 .0001 WTR +0:2034 GCVS 87 -Ir 135 14)AB Per Min 54033.5650 .0200 AG -Ir 58 3)AG Per Min 54092.2705 .0035 JU +0:0247 s AA 54.207 77 4)DM Per Min 54094.3678 .0023 JU �0:0022 GCVS 87 123 4)IM Per Min 54025.5320 .0023 SCI +0:0849 GCVS 87 92 4)KL Per Min 54056.3813 .0011 AG -Ir 21 3)KN Per Min 53791.3049 .0035 ATB +0:0025 BAVR 52,93� 89 3)KW Per Min 54056.2537 .0002 AG +0:0111 GCVS 87 -Ir 21 3)NP Per Min 54055.2868 .0008 AG -Ir 49 3)V462 Per Min 54084.4599 .0007 AG -Ir 52 3)V482 Per Min 54055.3865 .0022 JU +0:2287 BAVM 68 100 4)Y Ps Min 54025.3713 .0002 AG +0:0014 GCVS 87 -Ir 54 3)SU Ps Min 54019.4090 .0022 AG �0:2962 GCVS 87 -Ir 72 3)UW Ps Min 53705.6220: .0020 AG V 55 3)Min 54019.4739 .0010 AG -Ir 72 3)VZ Ps Min 54025.3459 .0012 AG �0:0550 s GCVS 87 -Ir 44 3)Min 54025.4760 .0018 AG �0:0555 GCVS 87 -Ir 44 3)TU Sge Min 54023.4158 .0002 AG -Ir 18 3)CP Sge Min 53935.4693 .0029 AG -Ir 19 3)DK Sge Min 53934.3998 .0007 AG -Ir 17 3)FF Sge Min 53934.4512 .0021 AG -Ir 18 3)Min 53934.4514 .0003 MS FR 462 8)Min 54023.3558 .0012 AG -Ir 18 3)FP Sge Min 53936.4651 .0002 AG -Ir 22 3)GN Sge Min 53935.5131 .0029 AG +0:0027 s GCVS 87 -Ir 18 3)Min 53979.3587 .0002 WTR +0:0015 GCVS 87 -Ir 88 14)RW Tau Min 54123.3946 .0041 WN �0:0112 BAVR 45,124 V 101 21)WY Tau Min 54096.4036 .0028 AG +0:0537 GCVS 87 -Ir 22 3)BN Tau Min 54055.5954 .0004 AG -Ir 49 3)BV Tau Min 54055.4514 .0039 SCI 71 4)CF Tau Min 54084.4860 .0007 AG +0:0034 BAVR 35,1� -Ir 47 3)EQ Tau Min 54084.5071 .0006 AG �0:0254 s GCVS 87 -Ir 43 3)GR Tau Min 54084.4219 .0008 AG �0:0315 BAVR 35,1� -Ir 47 3)V781 Tau Min 54096.4785 .0004 AG �0:0558 s GCVS 87 -Ir 18 3)V1123 Tau Min 54016.4684 .0023 SCI 79 4)V1128 Tau Min 54083.4987 .0014 JU 46 4)V Tri Min 54026.3146 .0027 FR �0:0004 s GCVS 87 -Ir 86 12)Min 54026.6067 .0002 FR �0:0009 GCVS 87 -Ir 86 12)X Tri Min 54115.4115 .0007 WN �0:0697 GCVS 87 V 79 21)AB Vul Min 53942.4907 .0012 AG -Ir 16 3)BK Vul Min 53966.4427 .0006 AG +0:0361 s GCVS 87 -Ir 26 3)FM Vul Min 53933.3940 .0010 FR +0:0182 s GCVS 87 -Ir 23 12)FQ Vul Min 53921.4630 .0017 FR -Ir 24 12)Min 53990.3467 .0012 AG -Ir 28 3)



IBVS 5761 9
Table 1: (ont.)Variable M/m JD 24. . . � Obs O � C Bibliography Fil n RemFR Vul Min 53933.4789 .0022 FR +0:0009 GCVS 87 -Ir 25 12)Min 53934.4107 .0041 AG �0:0091 GCVS 87 -Ir 19 3)HI Vul Min 53935.4488 .0019 AG �0:0565 GCVS 87 -Ir 12 3)HS Vul Min 53934.4022 .0031 AG -Ir 17 3)NO Vul Min 54023.3686 .0013 AG -Ir 17 3)GSC2140.1485Vul Min 53934.3812 .0003 AG -Ir 17 3)Min 53934.5316 .0013 AG -Ir 17 3)GSC2161.0917Vul Min 53861.5920 .0002 MS FR 259 8)Min 53863.5168 .0003 MS FR 333 8)

Table 2: Pulsating starsVariable M/m JD 24. . . � Obs O � C Bibliography Fil n RemSW And Max 53764.2890 .0028 ATB �0:0378 IBVS 4143 92 3)CC And Max 53988.4122 .0038 HNS +0:0120 GCVS 85 -Ir 57 16CI And Max 54024.4215 .0006 MZ +0:0002 BAVR 53,87� -Ir 56 4)FI And Max 54049.3720 .0009 MZ -Ir 108 4)GP And Max 53987.4544 .0007 HNS +0:0046 GCVS 85 -Ir 160 16)Max 53988.3985 .0008 HNS +0:0045 GCVS 85 -Ir 55 16)Max 54000.3591 .0010 HNS +0:0054 GCVS 85 -Ir 64 16)Max 54069.3633 .0007 WN +0:0048 GCVS 85 130 21)OV And Max 53745.2931 .0028 ATB �0:0174 MVS 11,133 77 3)Max 54000.3455 .0015 HNS �0:0199 MVS 11,133 -Ir 64 16)SY Aps Min 53546.416 .003 HND -Ir 585 18) 26)XZ Aps Max 53968.4110 .0030 HND 26 7)BS Aps Max 53967.4430 .0020 HND 82 7)EV Aps Max 53969.4960 .0050 HND 100 7)Max 53971.4800 .0030 HND 80 7)Max 53973.4620 .0020 HND 46 7)Max 53975.4470 .0040 HND 110 7)EX Aps Max 53951.3970 .0020 HND -Ir 480 18)Max 53967.4420 .0030 HND 60 7)Max 53968.3820 .0030 HND 18 7)Max 53969.3290 .0030 HND 60 7)Max 53975.4600 .0020 HND 76 7)Max 53976.4040 .0020 HND 140 7)UU Aqr Min 53250.3625 .0004 MS FR 186 8) 31)HH Aqr Max 53991.4157 .0008 MZ -Ir 56 4)Max 53991.4180 .0030 AG -Ir 46 3)CV Ara Max 53972.4730 .0030 HND 105 7)Max 53977.4900 .0050 HND 36 7)DL Ara Max 53951.4430 .0030 HND +0:1415 GCVS 85 119 7)Max 53971.3960 .0030 HND +0:1405 GCVS 85 92 7)Max 53976.3850 .0020 HND +0:1410 GCVS 85 75 7)DO Ara Max 53972.3480 .0040 HND 79 7)MS Ara Max 53966.4510 .0030 HND 86 7)Max 53975.3740 .0040 HND 43 7)Max 53976.4250 .0040 HND 31 7)QT Ara Max 53973.3560 .0020 HND 69 7)Max 53978.3810 .0030 HND 85 7)V414 Ara Max 53951.4900 .0030 HND 96 7)Max 53970.4450 .0030 HND 75 7)V430 Ara Max 53966.4270 .0050 HND 62 7)Max 53984.3950 .0050 HND 74 7)V455 Ara Max 53977.3880 .0030 HND 53 7)V532 Ara Min 53550.4770 .0020 HND -Ir 496 18) 25)Min 53551.4850 .0020 HND -Ir 438 18) 25)
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Table 2: (ont.)Variable M/m JD 24. . . � Obs O � C Bibliography Fil n RemV532 Ara Min 53565.5770 .0030 HND -Ir 545 18) 25)VY Boo Max 53920.4941 .0008 MZ -Ir 72 4)AV Boo Min 53069.6868 .0033 PC -Ir 22 9) 33)CG Boo Max 53814.3896 .0002 MS FR 351 8)EL Boo Min 53913.4729 .0024 JU 43 4) 29)UY Cam Max 54091.4780 .0030 AG +0:0557 BAVR 49,41 -Ir 58 3)EW Cam Max 54091.4920 .0030 AG -Ir 52 3)IU Cas Max 54055.2950 .0030 AG -Ir 26 3)KM Cas Max 53648.6006 .0069 PC -Ir 108 9) 30)PS Cas Max 54026.4740 .0030 AG -Ir 24 3)U1425-00752967Cas Max 54019.5380 .0010 AG 34 3)DL Com Max 53899.4242 .0008 MZ -Ir 0 4)Max 53903.4239 .0008 MZ -Ir 83 4) redRV CrB Max 53858.5877 .0050 MS FR �0:1075 GCVS 85 675 8)DM Cyg Max 54070.2531 .0015 WN �0:0028 BAVR 51,98� 100 21)V791 Cyg Max 54002.3512 .0020 FR -Ir 33 12)V881 Cyg Max 53936.5051 .0008 FR -Ir 33 12)Max 54003.4963 .0015 FR -Ir 32 12) redMax 54035.2944 .0020 FR -Ir 25 12) redV882 Cyg Max 53936.4829 .0020 FR -Ir 33 12)V1719 Cyg Max 53601.4938 .0081 PC �0:0632 GCVS 85 -Ir 32 9)ZZ Del Max 53613.4041 .0095 PC -Ir 32 9)BK Del Max 53966.5720 .0030 AG -Ir 24 3)CD Del Max 53966.3710 .0030 AG -Ir 21 3)Max 54001.3440 .0030 AG -Ir 25 3)Max 54003.3350 .0030 AG -Ir 38 3)EG Del Max 53934.4703 .0013 MZ +0:0338 GCVS 85 -Ir 119 4)VY Dor Min 54121.3510 .0030 HND 57 7) 27)VZ Dra Max 53916.4151 .0008 MZ �0:1545 GCVS 85 -Ir 60 4)DD Dra Max 52930.4688 .0051 PC �0:1149 BAVR 49,6 -Ir 103 9)RX Eri Max 54121.3830 .0020 HND �0:0068 GCVS 85 54 7)UZ Eri Max 54120.3550 .0030 HND 50 7)BY Eri Max 54118.4080 .0050 HND 31 7)DT Eri Max 54121.3840 .0020 HND 58 7)RX For Max 54117.3250 .0020 HND 50 7)SS For Max 54120.3430 .0030 HND 40 7)SW For Max 54118.4080 .0030 HND 58 7)SX For Max 54117.4260 .0020 HND 53 7)TX For Max 54119.3450 .0030 HND 48 7)IV Gem Min 53780.4264 .0013 AG -Ir 83 4) 25)TW Her Max 53992.3517 .0013 SCI �0:0111 GCVS 85 56 4)UU Hor Max 54116.4120 .0030 HND 22 7)Max 54118.3460 .0030 HND 77 7)SX Hyi Max 54120.3690 .0030 HND 130 7)BB Hyi Max 54117.4110 .0050 HND 29 7)Max 54119.4210 .0050 HND 138 7)CH La Max 54024.5190 .0050 AG -Ir 34 3)CZ La Max 54096.227 : .002 WN �0:038 BAVR 53,12f 100 21)Max 54115.2318 .0009 WN �0:0496 BAVR 53,12f V 129 21)Max 54124.3287 .0005 WN �0:0285 BAVR 53,12f V 80 21)BO Leo Max 53867.4643 .0030 MZ -Ir 70 4)SZ Lyn Max 54067.5800 .0002 KRS +0:0279 GCVS 85 V 665 4)Max 54067.7015 .0002 KRS +0:0289 GCVS 85 V 665 4)Max 54085.2999 .0001 KRS +0:0292 GCVS 85 V 571 4)Max 54085.4205 .0001 KRS +0:0292 GCVS 85 V 571 4)Max 54085.5652 .0001 KRS +0:0534 GCVS 85 V 691 4)Max 54091.3232 .0001 KRS +0:0257 GCVS 85 V 691 4)Max 54091.4482 .0001 KRS +0:0302 GCVS 85 V 691 4)Max 54091.5392 .0001 KRS +0:0007 GCVS 85 V 571 4)
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Table 2: (ont.)Variable M/m JD 24. . . � Obs O � C Bibliography Fil n RemSZ Lyn Max 54116.277 : .002 KRS +0:029 GCVS 85 V 362 4)Max 54116.3962 .0001 KRS +0:0274 GCVS 85 V 362 4)Max 54116.5168 .0001 KRS +0:0275 GCVS 85 V 362 4)TW Lyn Max 53817.4174 .0021 ATB +0:0507 GCVS 85 91 3)AN Lyn Max 45441.5220 .0013 AG V 64 1)CG Lyr Max 53999.4494 .0009 MZ -Ir 80 4)DD Lyr Max 53251.4537 .0003 MZ V 26 17)DI Lyr Max 53938.4429 .0009 MZ -Ir 59 4)NR Lyr Max 52140.4590 .0030 AG 19 3)ET Mus Max 53922.3960 .0030 HND -Ir 480 18) 28)Min 53922.5130 .0020 HND -Ir 480 18) 28)NSV2724Ori Max 54075.9106 .0029 HMB 294 10)Max 54076.8702 .0027 HMB 288 10)Max 54079.7370 .0012 HMB 125 10)NSV2724Ori Max 54085.9456 .0010 HMB 332 10)Max 54104.6630 .0020 HMB 294 10)Max 54110.8659 .0008 HMB 384 10)Max 54114.6854 .0012 HMB 238 10)Max 54126.6041 .0017 HMB 120 10)VZ Peg Max 54000.3920 .0050 AG �0:0037 BAVR 49,41 -Ir 74 3)AV Peg Max 54085.3810 .0005 MZ +0:0275 BAVR 47,67 -Ir 0 4)BH Peg Max 53991.3771 .0024 SCI +0:0198 BAVR 47,67 116 4)Max 54000.3396 .0014 SCI +0:0085 BAVR 47,67 100 4)Max 54016.3358 .0017 SCI �0:0200 BAVR 47,67 112 4)Max 54025.3452 .0026 SCI +0:0156 BAVR 47,67 144 4)Max 54039.4166 .0020 SCI �0:0147 BAVR 47,67 89 4)CY Peg Max 53998.4411 .0009 MZ -Ir 138 4)Max 54024.3583 .0040 MZ -Ir 126 4) redDY Peg Max 53932.4553 .0002 KRS �0:0063 GCVS 87 V 276 5)Max 53932.5272 .0002 KRS �0:0074 GCVS 87 V 276 5)Max 53991.3069 .0002 KRS �0:0062 GCVS 87 V 151 5)Max 53991.3798 .0002 KRS �0:0062 GCVS 87 V 151 5)Max 53991.4519 .0002 KRS �0:0071 GCVS 87 V 151 5)Max 53992.3264 .0002 KRS �0:0077 GCVS 87 V 162 5)Max 53992.4010 .0002 KRS �0:0060 GCVS 87 V 162 5)Max 53992.4722 .0002 KRS �0:0077 GCVS 87 V 162 5)Max 53992.5468 .0002 KRS �0:0061 GCVS 87 V 162 5)ET Peg Max 54041.3784 .0005 MZ -Ir 105 4)GV Peg Max 54047.3724 .0002 MZ -Ir 90 4)AR Per Max 54115.4906 .0014 WN +0:0518 GCVS 87 V 130 21)NN Per Max 54034.4800 .0030 AG -Ir 72 3)NY Per Max 54034.3720 .0030 AG -Ir 74 3)V375 Per Max 54033.6720 .0030 AG -Ir 58 3)V378 Per Max 54055.6210 .0030 AG -Ir 49 3)Max 54084.3300 .0020 AG -Ir 53 3)SS Ps Max 54019.6080 .0050 AG +0:0039 BAVR 47,67 -Ir 66 3)BT Ser Max 53985.4307 .0020 MZ -Ir 180 4) redAI Tau Max 54084.4270 .0030 AG -Ir 35 3)BO Tau Max 54096.3133 .0002 MZ -Ir 89 4)UX Tri Max 53285.5619 .0028 ATB +0:0031 ATB 2006 60 3)Max 53291.6246 .0021 ATB �0:0039 ATB 2006 81 3)Max 53350.4293 .0044 ATB �0:0292 ATB 2006 77 3)Max 53387.3198 .0024 ATB �0:0242 ATB 2006 80 3)Max 53408.3683 .0027 ATB +0:0136 ATB 2006 84 3)Max 53659.5706 .0056 ATB +0:0213 ATB 2006 70 3)UZ UMa Max 54091.5550 .0030 AG -Ir 51 3)AE UMa Max 53765.3803 .0002 KRS +0:0057 BAVR 48,189 V 209 5)Max 53765.4660 .0002 KRS +0:0054 BAVR 48,189 V 209 5)
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Table 2: (ont.)Variable M/m JD 24. . . � Obs O � C Bibliography Fil n RemAE UMa Max 53765.5462 .0002 KRS �0:0004 BAVR 48,189 V 209 5)Max 53766.3278 .0002 KRS +0:0070 BAVR 48,189 V 185 5)Max 53766.4079 .0002 KRS +0:0011 BAVR 48,189 V 185 5)Max 53766.4943 .0002 KRS +0:0015 BAVR 48,189 V 185 5)Max 53766.5849 .0002 KRS +0:0061 BAVR 48,189 V 185 5)Remarks:AG: Agerer, F., Tiefenbah Ju: Jungbluth, Dr. H., KarlsruheATB: Ahterberg, Dr. H., Norderstedt KRS: Kersten, Dr. P., WeissahDIE: Dietrih, M., Radebeul MS: Moshner, W., LennestadtDVY: Dreveny, R., MZ: Maintz, G., BonnENS: Enskonatus, P., Berlin PC: Poshinger, K., HamburgFR: Frank, P., Velden QU: Quester, W., EsslingenHMB: Hambsh, Dr. F., Mol (B) SCI: Shmidt, U. KarlsruheHND: Hund, F., Windhoek (Namibia) WN: Wishnewski, M. WennigsenHNS: Hanish, J., Gesher WTR: Walter, F., M�unhen: = unertain 9) = d-amera ST-10 XMR/XMEs = seondary minimum 10) = d-amera STL-11Kred = redued results 11) = d-amera OES-LCCD111) = photometer 1P21, 12) = d-amera OES-LCCD12�lter V=GG11; B=BG3+GG13 13) = d-amera pitor 1616XT2) = photometer EMI 9781A, 14) = d-amera Pitor 416XT�lter V=GG495,1mm 15) = d-amera starlight Xpress hip3) = d-amera ST-6 752x580hip 375*242 unoated 16) = d-amera starlight Xpress SXV H94) = d-amera ST-7 17) = d-amera holiam5) = d-amera ST-7 hip KAF0400 18) = d-amera MX7166) = d-amera ST-7E 19) = d-amera Canon EOS D607) = d-amera ST-8E 20) = d-amera CB2458) = d-amera ST-9 hip 21) = d-amera Meade DSI Pro IIVariables whih possibly requirea new lassi�ation22) = GCVS-type EW/KE AA vv; ppp = Ata Astronomia- possibly RRC volume nn, page ppp23) = GCVS-type EW:/KE: ATB = Ahterberg- possibly RR (member of the BAV)24) = GCVS-type EW:/KW: BAVM nnn = BAV Mitteilungen No.nnn- possibly RR BAVR nn; ppp = BAV Rundbrief No.nn,25) = GCVS-type RR - possibly E page ppp26) = GCVS-type RR: - possibly E GCVS yy = General Catalogue of Variable27) = GCVS-type RR - possibly EB Stars,4th ed. 19yy28) = GCVS-type RRC IBVS nnnn = Information Bulletin on- possibly EW Variable Stars No.nnn29) = GCVS-type DSCT: MVS vv,ppp = Mitteilungen �uber- possibly RR Ver�anderl. Sterne;volume,pages30) = GCVS-type SDOR: - possibly RR SAC vv = Roznik Astronomizny31) = GCVS-type SR - possibly E No. vv, Krakow (SAC)32) = GCVS-type * - possibly RR U = USNO A 2.0 Catalogue33) = GCVS-type st - possibly E n = Number of measurementsERRATA FOR IBVS 5296, 5731Corretion to IBVS 5296 = BAVM 152ER Vul 52141.424 AG orret starname: ER PegCorretions to IBVS 5731 = BAVM 178G472 Aql 53633.4375 QU53635.3950 QU orret starname: GSC 472.2473ERRATUM FOR IBVS 5761Corretions to BAVM 183 AE Cas 54000.4498 SCI orret value: 54017.4498
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RAPID CHANGES IN THE LIGHT CURVE OF THEACTIVE, LATE-TYPE SUBGIANT CF OCTANTISINNIS, J.L.1; COATES, D.W.2; KAYE, T.G.31 Brightwater Observatory, 280 Brightwater Rd., Howden, TAS, 7054, Australia, email: brightwater�iraf.net2 Shool of Physis, Building 27, Monash University, VIC, 3800, Australia3 Spetrashift, 404 Hillrest, Prospet Heights, IL 60090, USA

CF Otantis (HD 196818) is a very ative late-type (K0) subgiant showing strong Ca IIemission (e.g. Hearnshaw, 1979; Innis et al., 1997) and a 20.15-d spot wave of varyingamplitude (Innis et al., 1983; Lloyd Evans & Koen, 1987; Pollard et al., 1989; Innis et al.,1997). The radial veloity data of Lloyd Evans (1986), Balona (1987), Collier Cameron(1987a) and Innis et al. (1997) show no evidene for binarity. The star is ative at radiowavelengths (Slee et al., 1987a, 1987b; Vaughan & Large, 1987), indeed it appeared asone of the stronger aring mirowave soures seen in the Parkes survey. It also appearsin the ROSAT bright soure atalogue (Shwope et al., 2000).Apart from the work mentioned above, CF Ot has not been well studied, probablyin part due to its high southern delination. It was �rst noted as a variable star onthe Bamberg Southern Sky Survey photographi plates (Strohmeier, 1967). A reentreanalysis of the Bamberg material reovered the spot-wave light urve for the years1964{1969, with some data from 1970, 1971, and 1976, showing the overall light variationof the star from that time (Innis et al., 2004). This photographi material, and thephotoeletri photometry noted above, showed that while the spot wave was variable, thehanges were slow, and often data from many rotations, or even at times from di�erentseasons, ould be ombined to produe reasonably well de�ned light urves. In ontrast,our reent data, presented here, reveal the star underwent a rapid hange in the formof its spot wave in a very short interval, possibly also showing a low level of ontinuoushange.We ommened observations of CF Ot in mid 2006. We used an ST7 CCD andmotorised BV R �lter wheel on a 70-mm diameter, 480-mm foal length refrator. The�eld of view of the CCD was 0:8� 0:55 degrees. (See Innis et al., 2007, for more detailsof the equipment and method.) CF Ot and the omparison star HD 196520 ould beobtained on the same frame. HD 196520 was also used as a omparison star by LloydEvans et al. (1983), Collier Cameron (1987b), Pollard et al. (1989) and Innis et al. (1997),and has not been seen to vary. CF Ot and HD 196520 are almost idential in B � V , sothat olour transformation orretions are negligible. We use B�V = 1:07 and V = 7:60(Innis et al., 1997) for HD 196520.CF Ot was observed for a total of 38 nights between 2006 July and 2007 Marh. Weolleted four 45-seond B and four 30-seond V exposures in suession and averaged
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the measurements, so that eah resultant data point represents an equivalent 180- or120-seond integration in B and V respetively. We typially repeated this sequeneat least four times on a given night. We have in total around 240 measurements (eahomposed of a 4-point average as noted) in eah of B and V . The resulting V -light phaseplot, using the period of 20.15 d (from Pollard et al., 1989; Innis et al., 1997) is shownin Figure 1. On any given night the satter in the data is not muh greater than thenominal �0:01 mag error bar shown in the top left of the Figure. We have inspeted themagnitude di�erenes between the omparison star HD 196520 and several fainter �eldstars, and �nd no evidene for long-term hange greater than 0.01 or 0.02 mag. (We hadoriginally intended using the star CPD �80 966 as the hek star, but our data haveshown this to be a red semiregular star, Innis et al., 2006.) We onlude that the satterseen in the phase plot was due to real hanges in CF Ot.
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PhaseFigure 1. CF Otantis V light urve for 2006 July{2007 Marh, phased with the known 20.15 drotation period. The symbol in the top left of the plot represent a typial error bar per point of�0:01 mag. The sattered nature of the plot is due to a real variation in the star
The hanges in CF Ot are more easily seen in Figure 2, where we plot V magnitudeversus HJD. We also show two least-squares �tted sine waves to better illustrate thehanges. These are not intended to be �ts to the data (the star learly does not havea pure sinusoidal variation) but are to assist in judging the phasing of the data wheninspeting the plot. We �xed the periods of the sine waves to be 20.15 d, and allowed theamplitudes, mean levels and phases to be determined in the �t. We arbitrarily split thedata at HJD 2454040 when �tting the two sine waves.The amplitude of the �rst segment of data (pre HJD 2454040) is about 0.12 mag peak-to-peak, whih is around twie that of the later data. It appears that both maximum andminimum light have hanged over the ourse of the observations, with maximum lightbeing several hundredths of a magnitude fainter at the end of the data set ompared tothe start. The hange in maximum light has the appearane of a step-like derease nearHJD 2454040. Minimum light appears to have brightened, but possibly in a more gradualmanner, and may have been ontinually variable.
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Suh rapid hanges in the light urve of CF Ot have not been previously reported.Possibly the starspots are urrently undergoing an interval of rapid hange. It is alsopossible that the earlier published observations represented an unusually stable intervalof spot behaviour, although the photoeletri data over the interval � 1979 to � 1989.Changes in the light urve of the fast-rotating, ative star FK Com have been inter-preted as being due to either phase jumps, when a new spot (or spot group) �rst appearsaround 90Æ in longitude away from an existing spot, or as ip-ops when a new spot�rst appears 180Æ away from a deaying spot (Ol�ah et al., 2006). The reent behaviourof CF Ot, with a ontemporaneous variation in minimum and maximum light, may besuggestive of similar types of hanges. Further analysis is planned.Our nightly averaged B � V data are shown in Figure 3. The top panel shows B � Vversus HJD, while the lower panel shows B � V versus V . A lear gradient is seen in thelower panel, whih is similar to the spot-indued olour hange reported in Pollard et al.(1989) and Innis et al. (1997). These new data suggest CF Ot may be slightly bluer at agiven V magnitude ompared to the 1980s-era photoeletri photometry, but small errorsin the transformations may equally well aount for the di�erenes.We will ontinue to monitor this star. It would be of interest to obtain new spe-trosopi observations of the Ca II and H� lines, and also see if the possible inreasedativity is manifested in the radio and X-ray spetral regions.Aknowledgments: We thank D. Partridge, S. Norris, and T. Moon for assistanewith the onstrution of the observatory. We thank Doug George of Di�ration Limitedfor data-aquisition software support. This work has made use of the SIMBAD databaseof the Stellar Data Centre (CDS) Strasbourg, the NASA ADS abstrat database, and thedata-redution pakages IRAF (NOAA, USA) and MUNIWIN (by David Motl).

Referenes:Balona, L.A., 1987, SAAO Cir., 11, 1Collier Cameron, A., 1987a, SAAO Cir., 11, 13Collier Cameron, A. 1987b, SAAO Cir., 11, 57Hearnshaw, J.B., 1979, Pro. IAU Colloq., 46, 371Innis, J.L., Coates, D.W., Dieters, S.W.B., Moon, T.T., Thompson, K., 1983, IBVS, No.2386Innis, J.L., Coates, D.W., Thompson, K., 1997, MNRAS, 289, 515Innis, J.L., Borisova, A.P., Coates, D.W., Tsvetkov, M.K., 2004, MNRAS, 355, 591Innis, J.L., Coates, D.W., Kaye, T.G., 2006, PZP, 6, 29Innis, J.L., Coates, D.W., Kaye, T.G., 2007, PZ, 27, 1Lloyd Evans, T., Koen, M.C.J., Hultzer, A.A., 1983, SAAO Cir., 7, 82Lloyd Evans, T., 1986, SAAO Cir., 10, 11Lloyd Evans, T., Koen, M.C.J,, 1987, SAAO Cir., 11, 21Ol�ah, K., Korhonen, H., K}ov�ari, Zs., Forg�as-Dajka, E., Strassmeier, K.G., 2006, A&A,452, 303Pollard, K.R., Hearnshaw, J.B., Gilmore, A.C., Kilmartin, P.M., 1989, J. Astrophys.Astron., 10, 139Shwope, A.D., et al., 2000, AN, 321, 1Slee, O.B., et al., 1987a, PASAu, 7, 55Slee, O.B., et al., 1987b, MNRAS, 229, 659Strohmeier, W., 1967, IBVS, No. 178Vaughan, A.E., Large, M.I., 1987, PASAu, 7, 42



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5763 Konkoly ObservatoryBudapest10 April 2007HU ISSN 0374 { 0676
SDSS J102146.44+234926.3: NEW WZ SGE-TYPE DWARF NOVAGOLOVIN, A.1;2;3; AYANI, K.4; PAVLENKO, E.P.5; KRAJCI, T.6; KUZNYETSOVA, YU.2;7; HEN-DEN, A.8; KRUSHEVSKA, V.2; DVORAK, S.9; SOKOLOVSKY, K.10;11; SERGEEVA, T.P.2; JAMES,R.12; CRAWFORD, T.13; CORP, L.141 Kyiv National Taras Shevhenko University, Kyiv, Ukrainee-mail: astronom 2003�mail.ru, astron�mao.kiev.ua2 Main Astronomial Observatory of National Aademy of Siene of Ukraine, Kyiv, Ukraine3 Visiting astronomer of the Crimean Astrophysial Observatory, Crimea, Nauhnyj, Ukraine4 Bisei Astronomial Observatory, Ibara, Okayama, Japan5 Crimean Astrophysial Observatory, Crimea, Nauhnyj, Ukraine6 AAVSO, Cloudroft, New Mexio, USA7 International Center of Astronomial and Medio-Eologial Researhes, Kyiv, Ukraine8 AAVSO, Clinton B. Ford Astronomial Data and Researh Center, Cambridge, MA, USA9 Rolling Hills Observatory, Clermont, FL, USA10 Sternberg Astronomial Institute, Mosow State University, Mosow, Russia11 Astro Spae Center of the Lebedev Physial Institute, Russian Aademy of Sienes, Mosow, Russia12 AAVSO, Las Cruses, NM, USA13 AAVSO, Arh Cape Observatory, Arh Cape, OR, USA14 AAVSO, Rodez, Frane

The atalysmi variable SDSS J102146.44+234926.3 (SDSS J1021 hereafter; �2000 =10h21m46:s44; Æ2000 = +23Æ49026:003) was disovered in outburst having a V magnitude of13:m9 by Christensen on CCD images obtained in the ourse of the Catalina Sky Surveyon Otober 28.503 UT 2006. In an arhival image there is a star with V � 21m at thisposition (Christensen, 2006) and there is an objet in the database of the Sloan Digital SkySurvey Data Release 5 (Adelman-MCarthy et al., 2007; SDSS DR5 hereafter) with thefollowing magnitudes, measured on January 17.455 UT, 2005: u = 20:83; g = 20:74; r =20:63; i = 20:84; z = 20:45. In the USNO-B1.0 atalog this objet is listed as USNO-B1.01138-0175054 with magnitudes B2mag = 20:79 and R2mag = 20:35. The large amplitudeand the blue olor imply that the objet ould be a dwarf nova of SU UMa or WZ Sgetype (Waagen, 2006).Fig. 1 (left) shows the 80 � 80 image of the SDSS J1021 viinity, generated from SDSSDR5 Finding Chart Tool (http://as.sdss.org/astrodr5/en/tools/hart/hart.asp).Time resolved CCD photometry has been arried out from di�erent sites by the authorssine November 21, 2006 (the �rst night after the disovery was reported) until 2006Deember 06 (Data available for download at http://www.aavso.org/data/downloadand from IBVS server; See Table 1 for log of observations). The photometry was done inthe V and R bands as well as un�ltered; this did not a�et the following period analysis.The error of a single measurement an be typially assumed to be �0:m02. Fig. 1 (right)
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shows the overall light urve of the objet. Here we assume mR = mun�ltered. The lighturve ould be divided into three parts, denoting the plateau stage, dip and long-lastingeho-outburst (rebrightening).Before arrying out Fourier analysis for the presene of short-periodi signal in the lighturve (superhumps), eah observer's data set was individually transformed to a uniformzero-point by subtrating a linear �t from eah night's observations. This was done toremove the overall trend of the outburst and to ombine all observations into a single dataset.From the periodogram analysis (Fig. 2, left) the value of the superhump period Psh =0:d05633�0:00003 was determined. Suh a value is typial for the WZ Sge-type systems andis just 58.7 seonds shorter than Psh of another WZ Sge-like system: ASAS 002511+1217.2(Golovin et al., 2005).The superhump light urve (with 15-point binning used) folded with 0:d05633 periodis shown on Fig. 2 (right). It is plotted for two yles for larity. Only JD 2454061.0-2454063.6 data was inluded. Note the 0:m1 amplitude of variations and the double-humped pro�le of the light urve. There remain many questions onerning the natureof a double-humped superhumps in the WZ Sge-type stars. The explanation of a double-humped light urve ould lie in a formation of a two-armed preessional spiral densitywave in the aretion disk (Osaki, 2003) or a one-armed optially thik spiral wave, butwith the ourrene of a self-elipse of the energy emitting soure in the wave (Bisikalo,2006).Other theories onerning a double-peaked superhumps an be found in Lasota et al.(1995), Osaki & Meyer (2002), Kato (2002), Patterson et al. (2002), Osaki & Meyer(2003).Applying the method of \sliding parabolas" (Marsakova & Andronov, 1996) we deter-

Table 1. Log of observationsJD Duration of(mid of observational Observatory Telesope CCD Filterobs. run) run [minutes℄2454060.9 214 Rolling Hills, FL, USA Meade LX200-10 SBIG ST-9 V2454061.0 158 Cloudroft, NM, USA C-11 SBIG ST-7 none2454062.0 259 Cloudroft, NM, USA C-11 SBIG ST-7 none2454062.9 288 Cloudroft, NM, USA C-11 SBIG ST-7 none2454063.6 115 CrAO, Ukraine K-380 SBIG ST-9 R2454064.6 222 CrAO, Ukraine K-380 SBIG ST-9 R2454066.7 S.D.P. * Pi du Midi, Frane T-60 Mx516 None2454067.6 90 CrAO, Ukraine K-380 Apogee 47p R2454067.9 S.D.P. Las Cruses, NM, USA Meade LX200 SBIG ST-7 V2454069.0 S.D.P. Arh Cape, USA SCT-30 SBIG ST-9 V2454069.0 S.D.P. Las Cruses, NM, USA Meade LX200 SBIG ST-7 V2454069.6 63 CrAO, Ukraine K-380 Apogee 47p R2454071.9 S.D.P. Las Cruses, NM, USA Meade LX200 SBIG ST-7 V2454072.9 S.D.P. Las Cruses, NM, USA Meade LX200 SBIG ST-7 V2454073.9 S.D.P. Las Cruses, NM, USA Meade LX200 SBIG ST-7 V2454074.9 S.D.P. Las Cruses, NM, USA Meade LX200 SBIG ST-7 V2454075.9 S.D.P. Las Cruses, NM, USA Meade LX200 SBIG ST-7 V2454166.8 S.D.P. Sonoita Observatory, USA 0.35 m telesope SBIG STL-1001XE V2454167.7 S.D.P. Sonoita Observatory, USA 0.35 m telesope SBIG STL-1001XE V* S.D.P. - Single Data Point
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Figure 1. Left: SDSS image of the SDSS J1021 viinity. Right: Light urve of SDSS J1021 during theoutburst
mined, when it was possible (JD 2454061.0{2454063.6), the times of maxima of super-humps (with mean 1� error of 0:d0021) and alulated O � C residuals based on foundedperiod. The moments of superhump maximua are given in Table 2. No period variationsreahing the 3� level were found during the time of observations.Another prominent feature of the SDSS J1021 light urve is the eho-outburst (or re-brightening | another term for this event) that ours during the delining stage of thesuperoutburst. On Nov. 27/28 2006 (i.e. JD 2454067.61-2454067.68) a rapid brighten-ing with the rate of 0:m13 per hour was deteted at Crimean Astrophysial Observatory(Ukraine; CrAO hereafter), that most probably was the early beginning of the eho-outburst. Judging from our light urve, we onlude that rebrightening phase lasted atleast 8 days. Similar eho-outbursts are lassi�ed as \type-A" eho-outburst aording tolassi�ation system proposed by Imada et al. (2006) as observed in the 2005 superout-burst of TSS J022216.4+412259.9 and the 1995 superoutburst of AL Com (Imada et al.,2006; Patterson et al., 1996).Rebrightenings during the deline stage are observed in the WZ Sge-type dwarf novae(as well as in some of the WZ Sge-type andidate systems). However, their physialmehanism is still poorly understood. In most ases, just one rebrightening ours (alsoobserved sometimes in typial SU UMa systems), though a series of rebrightenings arealso possible, as it was manifested by WZ Sge itself (12 rebrightenings), SDSS J0804 (11)and EG Cn (6) (Pavlenko et al., 2007). There are several ompeting theories onerningwhat auses an eho-outburst(s) in suh systems, though all of them predit that the diskmust be heated over the thermal instability limit for a rebrightening to our. See papersby Patterson et al. (1998), Buat-Menard & Hameury (2002), Shreiber & Gansike (2001),Osaki, Meyer & Meyer-Hofmeister (2001) and Matthews et al. (2005) for a disussion ofthe physial reasons for eho-outbursts.Reent CCD-V photometry manifests that SDSS J1021 has a magnitude of 19:m72�0:07and 19:m59 � 0:07 as of 06 Marh and 07 Marh, 2007 (HJD = 2454165.80 and HJD =2454167.74) respetively, at Sonoita Researh Observatory (Sonoita, Arizona, USA) usinga roboti 0.35 meter telesope equipped with an SBIG STL-1001XE CCD amera.Spetrosopi observations were arried out on November 21.8 UT with the CCD spe-trograph mounted on the 1.01-m telesope of Bisei Astronomial Observatory (Japan).
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Figure 2. Left: Power spetrum, revealing the Psh of SDSS J1021. Right: Superhump pro�le of SDSSJ1021
Table 2. Times of superhump maximumsHJD E O � C �(O�C)2454061.03380 0 0 0.001202454061.88103 15 0.00228 0.001302454061.93507 16 �0.00001 0.003682454061.99121 17 �0.00020 0.000992454062.89325 33 0.00056 0.001792454062.94709 34 �0.00193 0.002142454063.00533 35 �0.00002 0.001562454063.62385 46 �0.00113 0.00464

The preliminary disussion of the spetra an be found in (Ayani & Kato, 2006). Thespetral range is 400{800 nm, and the resolution is 0.5 nm at H�. HR 3454 (�2000 =08h43m13:s475; Æ2000 = +03Æ23055:0018) was observed for ux alibration of the spetra.Standard IRAF routines were used for data redution.Spetrum (Fig. 3) shows blue ontinuum and Balmer absorption lines (from H� toH�) together with K CaII 3934 in absorption. Very weak HeI 4471, Fe 5169, NII 5767absorption lines may be present. H� 3970 is probably blended by H Ca II 3968. The FeIII5461 line resembles weak P-Cygni pro�le. Noteworthy, FeIII 5461 and NII 5767 may beartifats aused by imperfet subtration of ity lights: HgI 5461 and 5770 (spetrum ofthe sky bakground whih was subtrated, is available upon request). The HeI 5876 line(mentioned for this objet in Rau et al., 2006) is not detetable on our spetrum. It isremarkable that H� manifests a "W-like" pro�le: an emission omponent embedded inthe absorption omponent of the line.Table 3 represents EWs (equivalent widths) of deteted spetral lines. EW was alu-lated by diret numerial integration over the area under the line pro�le.The arhive photographi plates from the Main Astronomial Observatory Wide FieldPlate Arhive (Kyiv, Ukraine; MAO hereafter) and Plate Arhive of Sternberg Astro-nomial Institute of Mosow State University (Mosow, Russia; SAI hereafter) and platefrom Crimean Astrophysial Observatory arhive (Ukraine) were arefully sanned andinspeted for previous outbursts on the plates dating from 1978 to 1992 from MAO, 1913{1973 from SAI and 1948 from CrAO arhives. The number of plates from eah arhive
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Table 3. Equivalent widths of spetral linesLine EW [�A℄K CaII 3934 �5.8H� 3970 / H CaII 3968 �8.7HÆ 4101 �6.4H 4340 �8.5H� 4861 �6.4H� 6563 �7.7H� 6563 (emission) 2.3HeI 4471 �0.95FeII 5169 �0.65NII 5767 �0.7

is 22 for SAI, 6 for MAO and 1 for CrAO arhives. For all plates the magnitude limitwas determined (this data as well as sans of plates are available upon request). Theseletion of plates from MAO arhive was done with the help of the database developedby L.K. Pakuliak, whih is aessible at http://mao.kiev.ua/ardb/ (Sergeeva et al., 2004;Pakuliak, L.K. & Sergeeva, T.P., 2006;). No outbursts on the seleted plates from theMAO, SAI and CrAO arhives were deteted. This implies that outbursts in SDDS J1021are rather rare, whih is typial for the WZ Sge-type stars.
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Figure 3. Spetra of SDSS J1021 obtained on November 21.8 UT on 1.01-m telesope of BiseiAstronomial Observatory (Japan)
Table 4 (available only eletronially from IBVS server or via AAVSO ftp-server atftp://ftp.aavso.org/publi/alib/varleo06.dat) represents BV RI photometrialibration of 52 stars in SDSS J1021 viinity, whih have a V -magnitude in the rangeof 11:m21{17:m23 and an serve as a omparison stars. Calibration (by AH8) was done atSonoita Researh Observatory (Arizona, USA).The large amplitude of the SDSS J1021 outburst of 7m, superhumps with a periodbelow the "period gap", rebrightening during the delining stage of superoutburst, rarity
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of outbursts and obtained spetrum allow to lassify this objet as a WZ Sge type dwarfnova.Aknowledgements: AG is grateful to Aaron Prie (AAVSO, MA, USA) for hisgreat help and useful disussions during the preparation of this manusript. Authors arethankful to A. Zharova and L. Sat (both aÆliated at SAI MSU, Mosow, Russia) for theassistane on dealing with SAI Plate Arhive and to V. Golovnya for the help onerningMAO Plate Arhive (Kyiv, Ukraine). It is a great pleasure to express gratefulness to Dr.N. A. Katysheva, Dr. S. Yu. Shugarov (SAI MSU both) and Dr. D. Bisikalo (Institute ofAstronomy RAS, Mosow, Russia) for useful disussions onerning the nature of SDSSJ1021. IRAF is distributed by the National Optial Astronomy Observatories, whihare operated by the Assoiation of Universities for Researh in Astronomy, In., underooperative agreement with the National Siene Foundation.
Referenes:Adelman-MCarthy, J., et al., 2007, submitted to ApJ SupplementsAyani, K., Kato, T., 2006, CBET, 753, 1Bisikalo, D.V., et al., 2006, Chinese Journal of Astronomy and Astrophysis, Supplement,6, 159Buat-Menard, V., Hameury, J.-M., 2002, A&A, 386, 891Christensen, E.J., 2006, CBET, 746, 1Golovin, A., et al., 2005, IBVS No. 5611Imada, A., et al., 2006, PASJ, 58, L23Kato, T., 2002, PASJ, 54, L11Lasota, J.P., Hameury, J.M., Hure, J.M., 1995, A&A, 302, L29Marsakova, V., Andronov, I.L., 1996, Odessa Astronom. Publ., 9, 127Matthews, O.M., et al., 2005, ASPC, 330, 171, in The Astrophysis of Catalysmi Vari-ables and Related Objets, Eds. J.-M. Hameury and J.-P. Lasota. San Franiso:Astronomial Soiety of the Pai�Osaki, Y., Meyer, F., Meyer-Hofmeister, E., 2001, A&A, 370, 488Osaki, Y., Meyer, F., 2002, A&A, 383, 574Osaki, Y., Meyer, F., 2003, A&A, 401, 325Osaki, Y., 2003, PASJ, 55, 841Pakuliak, L.K., Sergeeva, T.P., 2006, in Virtual Observatory: Plate Content Digitization,Arhive Mining and Image Sequene Proessing, Eds.: Tsvetkov, M., et al., So�a,p. 129Patterson, J., et al., 1996, PASP, 108, 748Patterson, J., et al., 1998, PASP, 110, 1290Patterson, J., et al., 2002, PASP, 114, 721Pavlenko, E., et al., 2007, In Pro. of the 15th European White Dwarf Workshop \EU-ROWD06", in pressRau, A., et al., 2006, The Astronomer's Telegram, No. 951Shreiber, M.R., Gansike, B.T., 2001, A&A, 375, 937Sergeeva, T.P., et al., 2004, Balti Astronomy, 13, 677Templeton, M.R., et al., 2006, PASP, 118, 236Waagen, Elizabeth, O., 2006, AAVSO Speial Notie, No. 25



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5764 Konkoly ObservatoryBudapest10 April 2007HU ISSN 0374 { 0676NEW TIMES OF MINIMA OF SOME ECLIPSING VARIABLESLACY, C.H.S.Department of Physis, University of Arkansas, Fayetteville, Arkansas 72701, USA; e-mail: lay�uark.edu
Observatory and telesope:URSA: URSA Observatory at the University of Arkansas (ursa.uark.edu); 10-inhShmidt-Cassegrain reetor.NFO: NFO WebSope near Silver City, NM, USA (www.nfo.edu); 24-inh lassialCassegrain.Detetor: URSA: 1020�1530 pixels SBIG ST8EN CCD ooled to(typ.) �20ÆC; 1.15 arse square pixels; 200(N-S)�300(E-W) �eld of view.NFO: 2102�2092 pixels Kodak KAF 4300E CCD ooledto (typ.) �20ÆC; 0.78 arse square pixels; 270 square �eldof view.Method of data redution:Virtual measuring engine (Measure 2.0) written by C.H.S. Lay (2005).Method of minimum determination:Kwee & van Woerden (1956)Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+AP And 53733.5372 0.0001 1 V URSA53736.7119 0.0004 1 V NFO53916.8694 0.0003 2 V NFO53998.6147 0.0002 1 V NFO54009.7256 0.0002 1 V NFO54017.6619 0.0002 1 V URSA54021.6303 0.0002 2 V URSA54021.6302 0.0002 2 V NFO54028.7733 0.0001 1 V URSA54029.5670 0.0001 2 V URSA54032.7414 0.0001 2 V URSA54048.6143 0.0002 2 V URSA54051.7892 0.0002 2 V URSA54052.5824 0.0002 1 V NFO54059.7253 0.0002 2 V NFO54063.6939 0.0001 1 V URSA54067.6620 0.0003 2 V NFO54071.6304 0.0003 1 V URSA54071.6299 0.0002 1 V NFO
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Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+AP And 54075.5982 0.0003 2 V NFO54082.7410 0.0001 1 V NFO54086.7091 0.0001 2 V NFO54094.6458 0.0001 2 V NFO54110.5186 0.0002 2 V URSACO And 53731.5451 0.0002 2 V URSA53751.6494 0.0003 1 V URSA54016.6612 0.0004 1 V URSA54027.6270 0.0003 1 V NFO54038.5924 0.0005 1 V URSA54045.9039 0.0003 1 V NFO54047.7310 0.0002 2 V NFO54067.8365 0.0006 1 V NFO54080.6281 0.0002 2 V NFO54100.7342 0.0002 1 V NFOCG Aur 54063.8508 0.0004 2 V URSA54071.9252 0.0005 1 V URSA54109.8242 0.0003 1 V URSA54109.8241 0.0002 1 V NFO54110.7769 0.0005 2 V URSA54110.7750 0.0006 2 V NFO54138.6998 0.0003 1 V NFOHP Aur 53735.5350 0.0003 2 V URSA53764.7023 0.0003 1 V NFO53771.8161 0.0002 1 V NFO53776.7970 0.0003 2 V NFO53779.6425 0.0002 2 V URSA53781.7770 0.0002 1 V NFO53786.7573 0.0002 2 V NFO53811.6569 0.0002 1 V URSA53995.9131 0.0003 2 V NFO54022.9466 0.0003 2 V URSA54032.9059 0.0002 2 V URSA54049.9798 0.0001 2 V NFO54059.9401 0.0001 2 V NFO54069.8998 0.0003 2 V NFO54077.7262 0.0003 1 V NFO54091.9536 0.0002 1 V NFO54094.7994 0.0002 1 V NFO54109.7384 0.0004 2 V URSA54131.7931 0.0003 1 V URSA54134.6376 0.0002 1 V URSA54134.6378 0.0002 1 V NFO54136.7722 0.0002 2 V NFOV456 Cyg 53900.8502 0.0001 1 V URSA54004.6746 0.0002 2 V NFOV974 Cyg 53838.9325 0.0004 1 V NFOV1136 Cyg 53866.9000 0.0007 2 V NFO53873.8239 0.0009 2 V URSA
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Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+BF Dra 54019.6359 0.0006 2 V NFO54036.6322 0.0002 1 V NFOGX Gem 53733.8903 0.0004 2 V URSA53733.8889 0.0007 2 V NFO53741.9658 0.0006 2 V NFO53808.5921 0.0006 1 V URSA53818.6871 0.0003 2 V NFO54042.7918 0.0004 1 V URSA54044.8142 0.0004 2 V NFO54046.8303 0.0003 1 V NFO54048.8492 0.0004 2 V URSA54050.8679 0.0007 1 V NFO54052.8871 0.0005 2 V NFO54058.9444 0.0003 1 V NFO54060.9613 0.0005 2 V NFO54062.9824 0.0005 1 V URSA54125.5673 0.0005 2 V URSA54129.6067 0.0004 2 V URSA54135.6650 0.0004 1 V NFO54137.6834 0.0003 2 V NFO54139.7025 0.0003 1 V NFO54147.7777 0.0003 1 V NFOLV Her 53870.8866 0.0002 2 V NFO53907.7573 0.0002 2 V URSA53928.7308 0.0003 1 V NFORW La 54052.6655 0.0011 2 V NFOV506 Oph 53880.9280 0.0001 1 V NFO53905.8481 0.0002 2 V URSA53913.8012 0.0002 1 V URSA53914.8613 0.0002 1 V URSA53914.8613 0.0002 1 V NFO54007.6489 0.0002 2 V NFO54137.0212 0.0004 2 V NFO54179.9684 0.0001 1 V NFOV530 Ori 54104.7112 0.0009 2 V NFOIM Per 53734.7371 0.0004 1 V URSA53734.7368 0.0005 1 V NFO53760.6667 0.0003 2 V URSAIM Per 54010.8849 0.0006 2 V NFO54028.9216 0.0008 2 V URSA54037.9356 0.0005 2 V URSA54037.9354 0.0002 2 V NFO54053.7154 0.0005 2 V NFO54061.6011 0.0003 1 V URSA54070.6165 0.0002 1 V NFO54107.8150 0.0003 2 V NFO54124.7191 0.0002 1 V NFO54176.5689 0.0004 1 V URSA
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Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+NP Per 54021.8587 0.0003 1 V URSA54021.8589 0.0001 1 V NFO54108.7723 0.0002 1 V URSAV482 Per 53739.7567 0.0003 1 V URSA53744.6506 0.0003 1 V URSA53766.6715 0.0002 1 V URSA53793.5857 0.0003 1 V URSA54057.8341 0.0003 1 V URSA54073.7380 0.0003 2 V URSAV514 Per 53799.6571 0.0006 2 V NFO54081.6271 0.0006 2 V NFO54130.7458 0.0007 2 V NFOAQ Ser 53740.0003 0.0011 2 V URSA53766.9983 0.0003 2 V NFO53777.9660 0.0005 1 V NFO53788.9354 0.0003 2 V NFO53837.8704 0.0002 2 V NFO53842.9333 0.0004 2 V NFO53843.7773 0.0006 1 V URSA54171.9817 0.0004 2 V NFOCF Tau 53738.6338 0.0004 2 V URSA53742.7627 0.0005 1 V URSA53749.6548 0.0005 2 V URSA53753.7858 0.0006 1 V NFO54041.7705 0.0005 2 V URSA54041.7675 0.0004 2 V NFO54085.8649 0.0004 2 V NFOBP Vul 53987.7740 0.0001 1 V NFO54026.5809 0.0001 1 V URSABT Vul 53867.9405 0.0002 1 V NFO53875.9294 0.0002 1 V NFO53887.9115 0.0003 2 V NFO53895.7740 0.0002 1 V URSA53902.7463 0.0004 2 V URSA53914.7286 0.0002 1 V URSA53915.8699 0.0002 1 V NFO54015.7258 0.0009 2 V URSA54031.7022 0.0002 2 V NFO54042.5445 0.0003 1 V URSAEQ Vul 53901.8290 0.0008 1 V URSARemarks:A sample of the observations has been published by Lay et al. (2001). Meandeviations between independently timed elipses by the two telesopes are not sig-ni�antly larger than expeted, implying that the estimated timing unertaintiesare realisti.

Referenes:Kwee, K.K., van Woerden, H., 1956, BAN, 12, 327Lay, C.H.S., 2005,http://ursa.uark.eduLay, C.H.S., Hood, B., Straughn, A., 2001, IBVS, No. 5067
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A SUDDEN PERIOD CHANGE IN THE RR VARIABLE GSC 6199-0755WILS, P.1; OTERO, S.A.2; HAMBSCH, F.-J.1;31 Vereniging Voor Sterrenkunde, Belgium; e-mail: patrikwils�yahoo.om2 Grupo Wezen 1 88, Centro de Estudios Astron�omios (CEA); e-mail: varsao�fullzero.om.ar3 Bundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Germany;e-mail: hambsh�telenet.be
The All Sky Automated Survey (ASAS-3; Pojmanski & Maiejewski, 2004) found thestar ASAS 155552-2148.6 = GSC 6199-0755 to be a new �rst overtone RR Lyrae (RR)variable with a period of 0.254144 days (oordinates for equinox 2000.0: � = 15h55m51:s59,Æ = �21Æ48032:008). However, phase plots show that it is impossible to �nd one single �xedperiod to �t the ASAS-3 data for the years 2001{2006 and the data from the NorthernSky Variability Survey (NSVS; Wozniak et al., 2004) for the years 1999 and 2000. Thisindiates that the period has hanged in the interval. In general, the study of periodhanges in variable stars is based on O�C diagrams. These studies are often hindered bylarge gaps between observations, as they ause diÆulties to obtain unambiguous yleounts. For GSC 6199-0755 this is not a problem sine eight years of nearly ontinuousdata exist.To further investigate the period of this star, the two NSVS data sets were shifted by0.14 magnitude to align them with the ASAS-3 data set. Helioentri orretion of theNSVS times of observations were taken into aount. No attempt was made to onvertthe red sensitive NSVS magnitudes to the V system of ASAS-3. The amplitude of thestar in the NSVS data is therefore slightly less than in V . In addition FJH olleted dataof this star with a 50-m Rithey{Chr�etien telesope with an un�ltered STL11000XMCCD amera during 11 nights early 2007. Fig. 1 gives the phase plot of all available datausing the average period for the total observing interval. The data have been plottedwith a di�erent symbol for eah year. Unertainties on the magnitude values (not plottedfor larity) are generally of the order of 0.03 magnitude for the survey data, and about0.01 mag for the data of FJH. The latter are presented in the plot as averages of 5onseutive data points. It is obvious that there is a onsiderable phase shift over theyears.The period hange was studied in more detail in two ways. First normal maxima werealulated for eah of the eight available years. The light urve of GSC 6199-0755 showsa hint of a short pre-maximum hump that is often seen in other RR stars as well. Thisis fairly obvious from our reent data. There is an indiation that the magnitude of thishump varies from yle to yle, but this has to be investigated further. This hump alsomakes it diÆult to get a reliable time of maximum for the years with less data. Sinethere is no indiation that the general shape of the light urve has hanged over the
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Figure 1. Phase plot of GSC 6199-0755 with one �xed period for the years 1999{2000 (NSVS),2001{2006 (ASAS-3), 2007 (HMB)
years, a model urve (a Fourier series with the main frequeny and two harmonis) wastherefore alulated from the ASAS-3 data for 2002. This model was then �tted to thedata of the other years to get a time of maximum (allowing for di�erenes in amplitudefor the un�ltered data), giving a onsistent set of maxima timings over the years. Thealulated times of maxima are presented in Table 1. Unertainties of these times are ofthe order of 0.01 days or better.

Table 1: Normal times of maximum of GSC 6199-0755HJD� 2450000 E O � C (1) O � C (2) O � C (3) O � C (4) Soure1313.554 �2912 �0.062 �0.011 +0.000 NSVS1614.752 �1727 �0.022 �0.005 �0.000 NSVS2053.713 0 +0.037 +0.018 +0.000 ASAS-32396.567 1349 +0.054 +0.019 �0.003 ASAS-32834.948 3074 +0.040 +0.001 +0.007 ASAS-33129.477 4233 +0.019 �0.013 +0.002 ASAS-33518.032 5762 �0.009 �0.020 �0.005 ASAS-33812.566 6921 �0.025 �0.011 �0.006 ASAS-34174.964 8347 �0.033 +0.022 +0.005 HMB
Using these times of maximum a linear and a paraboli ephemeris were alulated.These are given below with formal unertainties on the last digit between brakets.HJD(Max) = 2452053:677(15) + 0:254142(3)� E; (1)HJD(Max) = 2452053:695(7) + 0:254157(3)� E � 2:9(4)� 10�9E2: (2)The O � C values for both sets of elements are given in Table 1, those for the linearephemeris are also plotted in Fig. 2, together with the alulated paraboli elements.
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Figure 2. O � C plot for GSC 6199-0755 with the period of equation (1). Also given are the parabolielements (dashed line) and line segments (solid lines) orresponding to the elements with a suddenperiod hange
From the latter a period derease dP=dt = 0:72 � 0:11 s/yr would follow, muh higherthan what is expeted from evolutionary onsiderations (Smith, 1995). However, neitherthe linear nor the paraboli ephemeris gives a good �t to the available times. Fig. 2 rathersuggests an abrupt period hange at the end of 2001. Fitting linear elements for thesetwo intervals results in the following equations:HJD(Max) = 2452053:713(1) + 0:2541756(1)� E (3)before JD 2452258 andHJD(Max) = 2453129:476(2) + 0:2541281(9)(E � 4233) (4)after JD 2452258.These are also plotted in Fig. 2, and O � C values for the relevant maxima are givenin Table 1. From these it follows that the period dereased by 4:1 � 0:1 seonds aroundHJD = 2452258� 12.The above alulations only make use of the times of extrema, and not of all datapoints. To make sure that all the data �t the suggested hange in period, the followingproedure was followed. A time of period jump t0 was hosen, and all observation timesafter t0 were transformed from t to t0 = t0 + q(t � t0), with q a parameter denoting thefrational period hange. For times before t0, t0 = t was taken. With these modi�ed timest0 a new period may be alulated, based on all the data. Using the downhill simplexminimization method (Nelder & Mead, 1965), the values of t0 and q were determined forwhih a Fourier series with two harmonis gave the best �t. This resulted in a alulatedperiod derease of 4.0 seonds at t0 = 2452272, in exellent agreement with the resultsfound above. The phase plot taking into aount this sudden period derease is presentedin Fig. 3 (with a period 0.254174 days, as determined before the hange). A similarproedure as above, but with t0 = rt2, where r represents a onstant rate of hange of theperiod (for paraboli elements) yielded a worse �t. The sudden period jump is thereforefavoured to a onstant rate of hange. At this moment yli period hanges annot beentirely exluded.
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Figure 3. Phase plot of GSC 6199-0755 with the same data as Fig. 1 but taking into aount a suddenperiod derease of 4.0 seonds at HJD = 2452272
Similar period jumps are seen in other RR Lyrae stars as well (see e.g. Smith, 1995, andShmidt & Lee, 2000), although some are poorly doumented. One example is the RRstar HY Com (Oja, 1995), whih is known to undergo frequent abrupt period hanges.The explanation for these period jumps are yet unlear.It is important to follow GSC 6199-0755 in the oming years to see whether otherhanges will our like in HY Com or whether the period hanges are yli. Also anarhival plate searh would be worthwhile to study the early period history.Aknowledgements: This researh made use of the SIMBAD and VizieR databasesoperated at the Centre de Donn�ees Astronomiques (Strasbourg) in Frane.

Referenes:Nelder, J.A., Mead R., 1965, Computer Journal, 7, 308Oja, T., 1995, IBVS, No. 4276Pojmanski, G., Maiejewski, G., 2004, Ata Astron., 54, 153Shmidt, E.G., Lee, K.M., 2000, PASP, 112, 1262Smith, H., 1995, RR Lyrae Stars, Cambridge University PressWozniak, P.R., Vestrand, W.T., Akerlof, C.W., Balsano, R., Bloh, J., Casperson, D.,Flether, S., Gisler, G., Kehoe, R., Kinemuhi, K., Lee, B.C., Marshall, S., M-Gowan, K.E., MKay, T.A., Ryko�, E.S., Smith, D.A., Szymanski, J., Wren, J.,2004, AJ, 127, 2436
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Table 2 of the 78th Name-List of Variable Stars (Kazarovets et al., 2006) introduesnew GCVS names for 38 variable stars with old GCVS names in wrong onstellations.While working on integrating this list into the International Variable Star Index (VSX;Watson, 2006), one of us (Ch.W.) notied that Y So was atually in the onstellationof Sorpius and did not need the new name \V2613 Oph". The GCVS team agrees withthis orretion and will ontinue to use the name Y So as the main GCVS name for thestar.The GCVS team uses thoroughly tested software to determine onstellations, and thusit seems important to exatly identify the auses of the error. We ould trae it downto a mistake in the widely used table of onstellation boundaries (Roman, 1987). Thereexist two di�erenes between the published paper (in its printed form as well as in itsversion available as .gif or .pdf �les from the ADS) and the eletroni table provided bythe international data enters. Namely, line 229 of the eletroni table reads:229 16.2667 16.3750 -19.2500 So| whereas the orresponding line of the printed paper suggests the onstellation of Ophi-uhus. This di�erene a�ets a small sky region (less than 1.5 square degrees) betweenright asensions 16h16mand 16h22:m5, delinations �18Æ150 and �19Æ150 (equinox 1875.0,the oÆial IAU equinox for onstellation boundaries). Comparison to earlier publishedtables (see, for example, Shlesinger & Jenkins, 1940) on�rms the orretness of theeletroni table. Only one GCVS variable, Y So, is in this region.Then, line 267 of the eletroni table reads:267 0.0000 1.6667 -40.0000 Sl| while the printed paper has two lines with the same oordinates here, the �rst onereferring to Sulptor and the seond one, to Phoenix. Thus, the eletroni table has 357lines and the printed table, 358. Sine the algorithm suggested in Roman (1987) sansthe table from north to south, this di�erene does not a�et any sky regions.We are not aware of any errata published to Roman (1987). However, the readme �leaompanying the eletroni table in the international data enters ontains the followingremark:
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\History: * 30-De-1999: one line (#229) was orreted by Nany G. Roman".Variable stars are probably the only �eld of modern astronomy where onstellations arestill widely used. We would like to warn the variable-star ommunity about this problemwith onstellation boundaries.The GCVS studies are supported, in part, by grants from the Russian Foundationfor Basi Researh (05-02-16289), from the Program \Origin and Evolution of Stars andGalaxies" of the Presidium of Russian Aademy of Sienes, and from the Program ofSupport for Leading Sienti� Shools of Russia (NSh 5290.2006.2).

Referenes:Kazarovets, E.V., Samus, N.N., Durlevih, O.V., et al., 2006, Inform. Bull. Var. Stars,No. 5721Roman, N.G., 1987, Publ. Astron. So. Pai�, 99, 695Shlesinger, F., Jenkins, L.F., 1940, Catalogue of Bright Stars, 2nd edition, New Haven:the New Haven Printing Co.Watson, C.L., 2006, The International Variable Star Index (VSX), The 25th AnnualProeedings of the Soiety for Astronomial Sienes, ed. Warner, B.D., Foote, J.,Kenyon, D., and Mais, D., Soiety for Astronomial Sienes



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5767 Konkoly ObservatoryBudapest26 April 2007HU ISSN 0374 { 0676THE GEOS RR Lyr SURVEYSixth list of maxima of RR Lyr stars observed by the automated telesopes TAROT(GEOS Cirular RR 29)LE BORGNE, J.F.1;2; KLOTZ, A.3; BO�ER, M.41 GEOS (Groupe Europ�een d'Observations Stellaires), 23 Par de Levesville, 28300 Bailleau l'Evêque, Frane2 Laboratoire d'Astrophysique, Observatoire Midi-Pyr�en�ees, Toulouse, Frane3 Centre d'Etude Spatiale des Rayonnements, Observatoire Midi-Pyr�en�ees, Toulouse, Frane4 Observatoire de Haute-Provene, Frane
We present here the sixth list of light maxima of RR Lyrae stars from the GEOSRR Lyr Survey, a GEOS program (http://www.upv.es/geos/) (Boninsegna et al., 2002)of automated observations of RR Lyr stars started in January 2004.We are using the 25-m automati telesopes TAROT (http://tarot.obs-hp.fr)(Bo�er et al., 2001, Bringer et al., 1999). One of the telesopes is loated in the north-ern hemisphere in Calern Observatory (Observatoire de la Côte d'Azur, Nie University,Frane). A seond idential telesope in the southern hemisphere, loated in ESO LaSilla Observatory, Chile, is in operation sine 2006 September. Images are obtained by2048 � 2048 Maroni 42-40 thin bak illuminated CCDs. Field of view of both tele-sopes is 1:86Æ � 1:86Æ. Data redution, from bias subtration and at�elding to pho-tometry using SExtrator (Bertin & Arnouts, 1996), is performed automatially. Theaim of this legay projet for the study of period variations of RR Lyr stars is to mon-itor maxima of light of these stars in order to feed the GEOS RRLyr web database(http://dbRR.ast.obs-mip.fr).The present list ontains 587 maxima observed with no �lter between July and De-ember 2006 (Table 1). The maxima are determined by �tting a polynomial funtionon the data points. The unertainties on individual maxima are estimated from the datasampling of eah maximum. The nominal sampling (two onseutive 30-s exposures takenevery 10 minutes on a time baseline of 2 hours entered around the predited maximumtime) may be altered by loal events (weather or telesope operation). This results un-ertainties from 0.002 to 0.010 day. For a well observed star, the mean unertainty onmaxima is about 0.003 day (4.3 minutes). The O � C's are omputed with the GCVSelements (Kholopov et al., 1985) and are displayed in Table 1 in olumn `O � C'. Theolumn `E' ontains the yle number. Note that this yle number takes into aountthe shifts indued by the elements when the period of the elements is very di�erent fromthe atual one, the absolute value of O � C beoming greater than 1 period. When noelements are available in the GCVS, the referene of the elements, if exists, is given as afootnote of Table 1. The �fth olumn in Table 1 gives the abbreviation of the name ofthe observatory where the star was observed.
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Table 1: Maxima of RR Lyrae stars

Variable Maximum O � C E Obs.� Variable Maximum O � C E Obs.HJD 24. . . (days) HJD 24. . . (days)SW And 53946.501�0.002 �0.754 80977. C SX Aqr 53961.574�0.005 �0.107 26442. CSW And 53950.480�0.002 �0.755 80986. C SX Aqr 53988.357�0.002 �0.110 26492. CSW And 53957.557�0.003 �0.755 81002. C SX Aqr 53999.607�0.002 �0.110 26513. LSSW And 53985.420�0.002 �0.755 81065. C SX Aqr 54017.288�0.003 �0.107 26546. CSW And 54022.573�0.002 �0.754 81149. C SX Aqr 54018.356�0.002 �0.111 26548. CSW And 54024.340�0.002 �0.756 81153. C TZ Aqr 53952.470�0.004 0.012 28718. CSW And 54034.514�0.002 �0.754 81176. C TZ Aqr 53968.459�0.002 0.008 28746. CSW And 54053.529�0.002 �0.757 81219. C TZ Aqr 53972.461�0.005 0.011 28753. CSW And 54059.277�0.003 �0.759 81232. C TZ Aqr 53976.463�0.004 0.015 28760. CSW And 54061.487�0.002 �0.760 81237. C TZ Aqr 54000.446�0.002 0.008 28802. CSW And 54081.391�0.002 �0.759 81282. C TZ Aqr 54017.586�0.002 0.012 28832. LSSW And 54093.332�0.002 �0.760 81309. C TZ Aqr 54023.298�0.003 0.012 28842. CXX And 53967.579�0.005 0.224 20588. C WZ Aqr 53998.699�0.002 0.070 67289. LSXX And 53980.588�0.002 0.223 20606. C YZ Aqr 53996.599�0.002 0.053 33758. LSXX And 53986.372�0.002 0.225 20614. C BN Aqr 53970.562�0.005 0.538 34276. CXX And 53999.376�0.002 0.220 20632. C BN Aqr 53979.485�0.005 0.538 34295. CXX And 54001.542�0.004 0.218 20635. C BO Aqr 54027.665�0.001 0.137 17876. LSXX And 54012.390�0.002 0.225 20650. C BR Aqr 53997.769�0.003 �0.153 33954. LSXX And 54035.514�0.001 0.221 20682. C BR Aqr 54035.357�0.002 �0.151 34032. CXX And 54051.417�0.002 0.223 20704. C BR Aqr 54048.367�0.002 �0.152 34059. CXX And 54067.320�0.002 0.226 20726. C CP Aqr 53933.500�0.002 �0.104 34633. CXX And 54090.447�0.002 0.225 20758. C CP Aqr 53945.547�0.002 �0.105 34659. CXX And 54093.338�0.002 0.225 20762. C CP Aqr 53960.375�0.002 �0.106 34691. CAT And 53952.522�0.002 0.000 18818. C CP Aqr 53971.497�0.002 �0.106 34715. CAT And 53957.461�0.004 0.003 18826. C CP Aqr 53978.449�0.002 �0.105 34730. CAT And 53973.483�0.002 �0.014 18852. C CP Aqr 53997.447�0.002 �0.107 34771. CAT And 53981.510�0.005 �0.007 18865. C CP Aqr 54017.374�0.002 �0.106 34814. CAT And 53999.408�0.002 0.000 18894. C CP Aqr 54018.302�0.002 �0.105 34816. CAT And 54012.358�0.003 �0.005 18915. C DN Aqr 54017.558�0.002 0.024 40382. LSAT And 54018.527�0.004 �0.005 18925. C GP Aqr 53970.455�0.010 CAT And 54033.333�0.004 �0.005 18949. C GP Aqr 54022.310�0.005 CAT And 54036.422�0.001 �0.001 18954. C GP Aqr 54024.342�0.002 CAT And 54039.502�0.002 �0.005 18959. C GP Aqr 54033.262�0.003 CAT And 54046.297�0.005 0.004 18970. C HH Aqr 53972.464�0.007 CAT And 54062.335�0.006 0.002 18996. C HH Aqr 53980.502�0.002 CAT And 54081.447�0.003 �0.010 19027. C HH Aqr 54018.418�0.005 CCI And 54049.622�0.003 0.090 37818. C HH Aqr 54022.435�0.002 CCI And 54084.525�0.002 0.093 37890. C HH Aqr 54027.604�0.001 LSCI And 54087.440�0.002 0.100 37896. C HH Aqr 54033.352�0.005 CNX And 1 54001.555�0.005 0.015 23702. C HH Aqr 54037.374�0.004 CNX And 1 54051.452�0.005 0.012 23779. C HH Aqr 54048.283�0.003 CEX Aps 54014.619�0.002 0.012 55280. LS AA Aql 53932.549�0.003 0.030 81775. CEX Aps 54023.582�0.002 0.011 55299. LS AA Aql 53944.491�0.002 0.033 81808. CSW Aqr 53936.564�0.002 0.000 62789. C AA Aql 53960.407�0.002 0.031 81852. CSW Aqr 53942.536�0.002 0.001 62802. C AA Aql 53973.435�0.002 0.034 81888. CSW Aqr 53948.506�0.003 0.000 62815. C AA Aql 53996.590�0.002 0.035 81952. LSSW Aqr 53960.446�0.002 �0.002 62841. C V341 Aql 53933.536�0.002 0.024 22036. CSW Aqr 53970.553�0.003 0.000 62863. C V341 Aql 53940.475�0.002 0.027 22048. CSW Aqr 54000.407�0.002 �0.001 62928. C V341 Aql 53947.411�0.002 0.027 22060. CSW Aqr 54017.401�0.004 �0.001 62965. C V341 Aql 53962.440�0.002 0.027 22086. CSW Aqr 54018.321�0.002 0.001 62967. C V341 Aql 53969.378�0.002 0.029 22098. CSW Aqr 54023.372�0.002 �0.001 62978. C V341 Aql 53977.464�0.003 0.023 22112. CSX Aqr 53937.468�0.002 �0.106 26397. C V341 Aql 53988.450�0.004 0.026 22131. CSX Aqr 53944.432�0.004 �0.106 26410. C V341 Aql 53999.433�0.005 0.027 22150. C
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Table 1 (ont.): Maxima of RR Lyrae starsVariable Maximum O � C E Obs. Variable Maximum O � C E Obs.HJD 24. . . (days) HJD 24. . . (days)X Ari 54011.564�0.005 0.317 25229. C AA CMi 54093.748�0.002 0.055 36776. LSX Ari 54024.586�0.002 0.316 25249. C AA CMi 54096.605�0.002 0.054 36782. CX Ari 54037.605�0.003 0.313 25269. C AL CMi 54092.691�0.002 0.445 31780. LSX Ari 54039.564�0.002 0.318 25272. C AL CMi 54098.744�0.002 0.442 31791. LSX Ari 54058.449�0.005 0.320 25301. C EE Car 54101.680�0.005 0.022 43536. LSX Ari 54062.355�0.005 0.319 25307. C IU Car 54065.681�0.002 0.241 16781. LSX Ari 54067.564�0.002 0.319 25315. C IU Car 54093.695�0.002 0.244 16819. LSX Ari 54079.286�0.004 0.321 25333. C V363 Cas 53957.417�0.003 0.507 32595. CX Ari 54084.495�0.002 0.320 25341. C V363 Cas 53980.383�0.004 0.518 32637. CX Ari 54086.449�0.002 0.321 25344. C V363 Cas 54012.625�0.005 0.515 32696. CX Ari 54090.356�0.002 0.321 25350. C V363 Cas 54015.362�0.005 0.519 32701. CX Ari 54092.310�0.002 0.322 25353. C V363 Cas 54016.471�0.005 0.535 32703. CX Ari 54094.262�0.002 0.320 25356. C V363 Cas 54035.593�0.005 0.528 32738. CTZ Aur 54034.537�0.003 0.012 87144. C V363 Cas 54039.402�0.002 0.512 32745. CTZ Aur 54036.495�0.002 0.012 87149. C V363 Cas 54046.522�0.005 0.527 32758. CTZ Aur 54039.630�0.002 0.013 87157. C V363 Cas 54067.287�0.002 0.523 32796. CTZ Aur 54045.505�0.005 0.013 87172. C AQ Cep 54079.490�0.005 0.061 39836. CTZ Aur 54058.426�0.002 0.009 87205. C RR Cet 53978.586�0.003 0.006 37606. CTZ Aur 54061.561�0.003 0.010 87213. C RR Cet 53983.565�0.002 0.008 37615. CTZ Aur 54081.537�0.002 0.011 87264. C RR Cet 53998.493�0.004 0.004 37642. CTZ Aur 54091.329�0.002 0.011 87289. C RR Cet 54023.376�0.004 0.000 37687. CTZ Aur 54100.338�0.002 0.012 87312. C RR Cet 54034.436�0.002 0.000 37707. CU Cae 54013.746�0.002 �0.097 46926. LS RR Cet 54039.419�0.002 0.006 37716. CU Cae 54021.725�0.001 �0.094 46945. LS RR Cet 54090.295�0.002 0.003 37808. CU Cae 54040.610�0.001 �0.100 46990. LS RU Cet 54025.613�0.003 0.087 24219. LSU Cae 54045.652�0.003 �0.096 47002. LS RU Cet 54046.711�0.001 0.079 24255. LSU Cae 54084.687�0.004 �0.101 47095. LS RV Cet 54011.641�0.005 0.193 23898. LSU Cae 54087.631�0.002 �0.096 47102. LS RV Cet 54024.743�0.004 0.204 23919. LSU Cae 54089.731�0.002 �0.095 47107. LS RV Cet 54049.675�0.002 0.200 23959. LSU Cae 54094.769�0.002 �0.094 47119. LS RV Cet 54054.678�0.010 0.215 23967. LSU Cae 54100.642�0.002 �0.099 47133. LS RV Cet 54064.644�0.002 0.207 23983. LSV Cae 54011.639�0.003 0.218 34494. LS RZ Cet 54011.539�0.003 �0.140 39374. CV Cae 54064.643�0.003 0.138 34587. LS RZ Cet 54036.569�0.005 �0.130 39423. LSV Cae 54076.591�0.002 0.099 34608. LS RT Col 54049.852�0.001 �0.247 48958. LSV Cae 54084.584�0.003 0.101 34622. LS RT Col 54063.803�0.002 �0.248 48984. LSV Cae 54088.579�0.002 0.100 34629. LS RT Col 54085.802�0.002 �0.249 49025. LSV Cae 54097.714�0.002 0.102 34645. LS RT Col 54092.778�0.002 �0.249 49038. LSV Cae 54101.710�0.003 0.103 34652. LS RW Col 54048.697�0.002 0.231 49581. LSAH Cam 53975.493�0.005 �0.403 41348. C RW Col 54065.597�0.002 0.196 49613. LSAH Cam 53978.470�0.005 �0.376 41356. C RW Col 54083.609�0.002 0.214 49647. LSAH Cam 53999.489�0.002 �0.375 41413. C RW Col 54101.615�0.006 0.226 49681. LSAH Cam 54013.492�0.002 �0.384 41451. C RY Col 54016.841�0.003 �0.130 41153. LSAH Cam 54016.425�0.005 �0.401 41459. C RY Col 54028.802�0.001 �0.141 41178. LSAH Cam 54023.446�0.002 �0.386 41478. C RY Col 54039.816�0.001 �0.140 41201. LSAH Cam 54058.468�0.004 �0.394 41573. C RY Col 54052.748�0.002 �0.138 41228. LSAH Cam 54079.494�0.004 �0.385 41630. C RY Col 54063.767�0.002 �0.132 41251. LSTT Cn 54086.497�0.003 0.114 25099. C RY Col 54074.786�0.004 �0.127 41274. LSTT Cn 54095.504�0.002 0.105 25115. C RY Col 54097.767�0.002 �0.131 41322. LSTT Cn 54099.447�0.005 0.104 25122. C S Com 54098.616�0.002 �0.097 22919. CTT Cn 54100.574�0.002 0.104 25124. C HY Com 54093.664�0.005 0.055 22374. CUZ CVn 54092.619�0.003 0.240 39647. C UY Cyg 53923.517�0.003 0.049 56161. CUZ CVn 54099.605�0.010 0.248 39657. C UY Cyg 53932.494�0.005 0.055 56177. CAA CMi 54054.687�0.002 0.052 36694. C UY Cyg 53941.468�0.003 0.057 56193. CAA CMi 54082.792�0.001 0.054 36753. LS UY Cyg 53946.513�0.002 0.056 56202. C



4 IBVS 5767
Table 1 (ont.): Maxima of RR Lyrae starsVariable Maximum O � C E Obs. Variable Maximum O � C E Obs.HJD 24. . . (days) HJD 24. . . (days)UY Cyg 53968.378�0.005 0.053 56241. C BC Dra 54097.560�0.003 0.081 16425. CUY Cyg 53973.426�0.002 0.055 56250. C BD Dra 53925.576�0.006 0.759 20627. CUY Cyg 53987.437�0.005 0.049 56275. C BD Dra 53938.524�0.002 0.748 20649. CUY Cyg 54000.341�0.004 0.056 56298. C BD Dra 53954.416�0.004 0.736 20676. CUY Cyg 54023.333�0.003 0.059 56339. C BD Dra 53958.521�0.004 0.717 20683. CUY Cyg 54024.447�0.002 0.052 56341. C BD Dra 53984.456�0.002 0.734 20727. CUY Cyg 54037.342�0.002 0.051 56364. C BD Dra 53985.635�0.002 0.735 20729. CXZ Cyg 2 53935.544�0.002 0.005 11498. C BD Dra 53988.600�0.003 0.755 20734. CXZ Cyg 2 53956.531�0.002 �0.005 11543. C BD Dra 54013.341�0.002 0.756 20776. CXZ Cyg 2 53962.600�0.004 �0.002 11556. C BD Dra 54017.465�0.002 0.756 20783. CXZ Cyg 2 53976.605�0.002 0.005 11586. C BD Dra 54033.345�0.003 0.732 20810. CXZ Cyg 2 53983.607�0.002 0.008 11601. C BD Dra 54036.312�0.002 0.754 20815. CXZ Cyg 2 53998.528�0.002 �0.002 11633. C BD Dra 54046.327�0.003 0.755 20832. CDM Cyg 53927.502�0.003 0.059 27021. C BD Dra 54053.360�0.003 0.719 20844. CDM Cyg 53950.594�0.003 0.059 27076. C BD Dra 54079.272�0.004 0.713 20888. CDM Cyg 53956.474�0.002 0.061 27090. C BD Dra 54094.625�0.002 0.750 20914. CDM Cyg 53961.512�0.002 0.060 27102. C BK Dra 53936.554�0.004 �0.150 47989. CDM Cyg 54011.471�0.002 0.056 27221. C BK Dra 53942.472�0.005 �0.153 47999. CDM Cyg 54016.511�0.003 0.058 27233. C BK Dra 53952.537�0.002 �0.153 48016. CDM Cyg 54022.389�0.002 0.058 27247. C BK Dra 53958.459�0.003 �0.152 48026. CDM Cyg 54024.490�0.002 0.059 27252. C BK Dra 53984.509�0.002 �0.154 48070. CDM Cyg 54033.307�0.003 0.059 27273. C RX Eri 54022.716�0.004 �0.016 55054. LSDM Cyg 54035.405�0.002 0.058 27278. C RX Eri 54032.707�0.003 �0.009 55071. LSDX Del 53933.442�0.003 0.054 30820. C RX Eri 54042.692�0.002 �0.007 55088. LSDX Del 53940.535�0.003 0.058 30835. C RX Eri 54049.737�0.002 �0.009 55100. LSDX Del 53948.569�0.002 0.058 30852. C RX Eri 54066.765�0.002 �0.011 55129. LSDX Del 53960.385�0.002 0.058 30877. C RX Eri 54079.692�0.003 �0.003 55151. LSRT Dor 54091.639�0.002 �0.040 48307. LS RX Eri 54089.671�0.002 �0.007 55168. LSRT Dor 54100.811�0.002 �0.042 48326. LS RX Eri 54096.716�0.003 �0.009 55180. LSVW Dor 54038.630�0.001 �0.073 27443. LS SV Eri 53998.777�0.005 0.741 25842. LSVW Dor 54094.551�0.002 �0.072 27541. LS XY Eri 54024.718�0.005 �0.257 52794. LSRW Dra 53922.496�0.004 0.154 32839. C XY Eri 54029.710�0.010 �0.253 52803. LSRW Dra 53926.482�0.005 0.153 32848. C XY Eri 54039.720�0.001 �0.219 52821. LSXZ Dra 53935.526�0.002 �0.096 25199. C XY Eri 54049.696�0.001 �0.220 52839. LSXZ Dra 53945.535�0.005 �0.093 25220. C XY Eri 54054.661�0.002 �0.243 52848. LSXZ Dra 53975.549�0.002 �0.099 25283. C XY Eri 54064.618�0.001 �0.263 52866. LSXZ Dra 53984.595�0.002 �0.106 25302. C XY Eri 54080.701�0.005 �0.253 52895. LSBC Dra 53925.575�0.006 0.075 16186. C XY Eri 54085.704�0.002 �0.238 52904. LSBC Dra 53933.495�0.006 0.080 16197. C XY Eri 54090.722�0.010 �0.208 52913. LSBC Dra 53938.528�0.008 0.075 16204. C XY Eri 54095.719�0.003 �0.200 52922. LSBC Dra 53943.569�0.005 0.079 16211. C BB Eri 54049.735�0.003 0.217 25426. LSBC Dra 53946.455�0.005 0.087 16215. C BB Eri 54053.726�0.002 0.219 25433. LSBC Dra 53956.523�0.010 0.081 16229. C BB Eri 54065.693�0.001 0.218 25454. LSBC Dra 53959.410�0.010 0.090 16233. C BB Eri 54085.643�0.002 0.222 25489. LSBC Dra 53969.472�0.004 0.078 16247. C BB Eri 54089.630�0.003 0.220 25496. LSBC Dra 53982.423�0.003 0.076 16265. C BB Eri 54093.617�0.002 0.217 25503. LSBC Dra 53984.580�0.005 0.075 16268. C RX For 54030.687�0.003 �0.048 23772. LSBC Dra 53987.461�0.004 0.077 16272. C RX For 54033.670�0.005 �0.052 23777. LSBC Dra 54013.379�0.005 0.091 16308. C RX For 54042.657�0.002 �0.025 23792. LSBC Dra 54018.407�0.005 0.082 16315. C RX For 54048.645�0.002 �0.010 23802. LSBC Dra 54036.393�0.003 0.078 16340. C RX For 54064.728�0.002 �0.054 23829. LSBC Dra 54046.473�0.010 0.084 16354. C RX For 54067.724�0.005 �0.045 23834. LSBC Dra 54059.421�0.003 0.080 16372. C RX For 54073.711�0.002 �0.031 23844. LSBC Dra 54067.333�0.008 0.076 16383. C RX For 54088.640�0.001 �0.035 23869. LS
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Table 1 (ont.): Maxima of RR Lyrae starsVariable Maximum O � C E Obs. Variable Maximum O � C E Obs.HJD 24. . . (days) HJD 24. . . (days)RX For 54091.619�0.002 �0.042 23874. LS VX Ind 54018.621�0.005 0.020 28150. LSSS For 54080.705�0.003 �0.145 31108. LS RR Leo 54084.607�0.002 0.077 23849. CSW For 54014.720�0.010 0.397 24474. LS RR Leo 54093.656�0.002 0.078 23869. CSW For 54030.799�0.005 0.401 24494. LS RR Leo 54098.631�0.002 0.077 23880. CSW For 54039.640�0.002 0.401 24505. LS SS Leo 54099.669�0.005 �0.049 19667. CSW For 54043.661�0.001 0.404 24510. LS ST Leo 54094.649�0.004 �0.021 54754. CSW For 54051.696�0.003 0.401 24520. LS AX Leo 54094.658�0.005 �0.029 39693. CSW For 54067.769�0.004 0.399 24540. LS AX Leo 54097.578�0.010 �0.016 39697. CSW For 54080.629�0.002 0.400 24556. LS V LMi 54061.592�0.005 0.028 63486. CSW For 54084.643�0.004 0.395 24561. LS V LMi 54067.582�0.005 0.035 63497. CSW For 54088.666�0.002 0.399 24566. LS V LMi 54091.504�0.002 0.025 63541. CSW For 54092.688�0.004 0.402 24571. LS V LMi 54097.491�0.002 0.029 63552. CSW For 54096.704�0.005 0.400 24576. LS U Lep 54022.760�0.004 0.048 21790. LSSX For 54012.708�0.010 0.046 24539. LS U Lep 54029.734�0.001 0.044 21802. LSSX For 54026.622�0.003 0.037 24562. LS U Lep 54036.710�0.005 0.042 21814. LSSX For 54038.726�0.002 0.034 24582. LS U Lep 54040.781�0.002 0.043 21821. LSSX For 54055.680�0.001 0.039 24610. LS U Lep 54043.690�0.001 0.044 21826. LSSX For 54075.656�0.002 0.039 24643. LS U Lep 54047.759�0.001 0.043 21833. LSSX For 54084.732�0.003 0.035 24658. LS U Lep 54064.620�0.001 0.041 21862. LSSX For 54095.628�0.001 0.035 24676. LS U Lep 54075.670�0.002 0.043 21881. LSSX For 54098.657�0.005 0.037 24681. LS U Lep 54079.742�0.002 0.045 21888. LSRR Gem 54044.565�0.003 �0.357 31934. C U Lep 54082.646�0.002 0.042 21893. LSRR Gem 54058.472�0.004 �0.356 31969. C U Lep 54089.626�0.002 0.044 21905. LSRR Gem 54081.510�0.002 �0.362 32027. C U Lep 54093.694�0.002 0.042 21912. LSSZ Gem 54092.477�0.002 �0.052 53675. C U Lep 54096.605�0.002 0.045 21917. LSSZ Gem 54098.488�0.002 �0.054 53687. C U Lep 54100.674�0.002 0.044 21924. LSSZ Gem 54100.491�0.002 �0.056 53691. C TT Lyn 54082.661�0.005 �0.037 29177. CGI Gem 54044.587�0.002 0.070 54696. C TT Lyn 54084.457�0.003 �0.033 29180. CGI Gem 54081.416�0.002 0.072 54781. C TT Lyn 54087.448�0.003 �0.030 29185. CGI Gem 54086.613�0.002 0.069 54793. C TT Lyn 54090.426�0.005 �0.039 29190. CGI Gem 54096.578�0.002 0.069 54816. C TT Lyn 54096.406�0.002 �0.033 29200. CAP Gru 54014.644�0.002 0.033 51226. LS TT Lyn 54099.400�0.005 �0.026 29205. CTW Her 53946.398�0.002 �0.011 81084. C TW Lyn 54081.479�0.002 0.053 18800. CTW Her 53954.391�0.002 �0.010 81104. C TW Lyn 54096.417�0.002 0.053 18831. CTW Her 53970.375�0.002 �0.010 81144. C TW Lyn 54098.345�0.002 0.054 18835. CVX Her 53919.442�0.003 �0.398 70644. C RZ Lyr 53919.501�0.003 0.007 24912. CVZ Her 53937.528�0.002 0.060 38945. C RZ Lyr 53920.525�0.002 0.008 24914. CVZ Her 53945.456�0.002 0.062 38963. C RZ Lyr 53959.364�0.003 �0.007 24990. CVZ Her 53952.500�0.003 0.061 38979. C RZ Lyr 53982.370�0.002 �0.007 25035. CVZ Her 53967.471�0.002 0.061 39013. C RZ Lyr 53983.393�0.002 �0.006 25037. CDL Her 53931.557�0.003 0.027 26576. C AW Lyr 53916.460�0.002 0.027 57463. CUU Hor 54079.724�0.002 0.141 45608. LS AW Lyr 53923.424�0.006 0.027 57477. CUU Hor 54088.732�0.002 0.137 45622. LS CN Lyr 53923.462�0.005 0.018 22940. CUU Hor 54099.678�0.002 0.141 45639. LS CN Lyr 53927.579�0.005 0.021 22950. CDD Hya 54059.619�0.003 �0.147 24641. C CN Lyr 53972.418�0.002 0.019 23059. CDD Hya 54092.735�0.001 �0.149 24707. LS CN Lyr 53979.405�0.002 0.013 23076. CDD Hya 54098.761�0.003 �0.144 24719. LS CN Lyr 53981.473�0.003 0.024 23081. CDG Hya 54098.761�0.003 0.036 39729. LS IK Lyr 53926.462�0.005 �0.196 59547. CGO Hya 54067.630�0.010 �0.062 44652. C IK Lyr 53940.490�0.005 �0.187 59581. CGO Hya 54090.528�0.003 �0.076 44688. C IK Lyr 53973.475�0.004 �0.187 59661. CGO Hya 54095.611�0.005 �0.084 44696. C IK Lyr 53985.395�0.005 �0.224 59690. CTW Hyi 54066.555�0.002 0.009 21619. LS IO Lyr 53938.470�0.004 �0.032 24812. CTW Hyi 54072.634�0.001 0.009 21628. LS IO Lyr 53979.444�0.004 �0.034 24883. CTW Hyi 54093.571�0.003 0.010 21659. LS IO Lyr 53983.489�0.002 �0.028 24890. C
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Table 1 (ont.): Maxima of RR Lyrae starsVariable Maximum O � C E Obs. Variable Maximum O � C E Obs.HJD 24. . . (days) HJD 24. . . (days)IO Lyr 54001.378�0.002 �0.030 24921. C BH Peg 53969.590�0.010 �0.075 22784. CV340 Lyr 53982.368�0.003 �0.037 41194. C BH Peg 54048.392�0.004 �0.115 22907. CZ Mi 54015.612�0.004 �0.114 21158. LS BH Peg 54059.290�0.002 �0.114 22924. CDV Mon 54073.780�0.002 0.076 69733. LS CG Peg 53926.516�0.002 �0.044 31734. CDV Mon 54080.808�0.002 0.076 69750. LS CG Peg 53947.535�0.002 �0.046 31779. CDV Mon 54085.760�0.002 0.068 69762. LS CG Peg 53961.550�0.002 �0.045 31809. CRS Ot 54015.671�0.002 0.123 38615. LS CG Peg 53974.630�0.005 �0.045 31837. CRS Ot 54037.651�0.001 0.118 38663. LS CG Peg 53989.576�0.004 �0.047 31869. CRS Ot 54048.642�0.002 0.117 38687. LS CG Peg 53997.520�0.002 �0.045 31886. CRS Ot 54054.595�0.002 0.116 38700. LS CG Peg 54026.481�0.003 �0.046 31948. CRS Ot 54065.579�0.002 0.108 38724. LS CG Peg 54034.425�0.002 �0.044 31965. CSS Ot 54042.670�0.002 �0.070 41848. LS CG Peg 54043.297�0.002 �0.047 31984. CUW Ot 54012.752�0.005 �0.007 44265. LS CV Peg 54001.455�0.002 �0.059 51977. CUW Ot 54033.643�0.010 �0.007 44312. LS DZ Peg 53954.472�0.003 0.159 33034. CUW Ot 54045.642�0.001 �0.009 44339. LS DZ Peg 53979.369�0.002 0.155 33075. CUW Ot 54053.639�0.002 �0.013 44357. LS DZ Peg 53982.408�0.002 0.157 33080. CUW Ot 54066.538�0.004 �0.004 44386. LS DZ Peg 54022.496�0.003 0.160 33146. CUW Ot 54074.534�0.002 �0.009 44404. LS DZ Peg 54033.425�0.002 0.157 33164. CAR Ot 54092.545�0.002 0.154 43829. LS DZ Peg 54036.462�0.002 0.158 33169. CV455 Oph 53938.495�0.003 �0.236 26669. C DZ Peg 54058.322�0.002 0.153 33205. CV455 Oph 53943.489�0.002 �0.235 26680. C DZ Peg 54061.362�0.004 0.156 33210. CV455 Oph 53948.482�0.004 �0.235 26691. C AR Per 53997.616�0.002 0.054 62885. CCM Ori 54090.782�0.002 �0.023 43896. LS AR Per 54023.575�0.004 0.055 62946. CCM Ori 54094.719�0.002 �0.022 43902. LS AR Per 54050.386�0.002 0.056 63009. CV964 Ori 54037.709�0.001 �0.370 44660. LS AR Per 54053.361�0.002 0.052 63016. CV964 Ori 54080.601�0.001 �0.374 44745. LS AR Per 54079.323�0.002 0.056 63077. CBN Pav 54013.567�0.001 �0.002 45272. LS AR Per 54084.427�0.005 0.053 63089. CBN Pav 54030.579�0.001 �0.005 45302. LS AR Per 54089.530�0.002 0.050 63101. CBN Pav 54047.593�0.002 �0.006 45332. LS AR Per 54092.515�0.002 0.056 63108. CBN Pav 54051.563�0.003 �0.007 45339. LS AR Per 54095.491�0.002 0.053 63115. CBN Pav 54055.533�0.002 �0.007 45346. LS RV Phe 54043.516�0.005 �0.173 20335. LSBP Pav 54013.553�0.001 �0.049 47784. LS RV Phe 54053.659�0.002 �0.169 20352. LSBP Pav 54032.529�0.001 0.118 47819. LS U Pi 54046.654�0.002 0.055 28113. LSBP Pav 54052.561�0.002 0.267 47856. LS U Pi 54053.701�0.001 0.056 28129. LSVV Peg 53980.500�0.002 �0.027 29876. C U Pi 54075.719�0.002 0.056 28179. LSVV Peg 54022.502�0.002 �0.026 29962. C U Pi 54083.645�0.001 0.055 28197. LSVV Peg 54046.431�0.002 �0.028 30011. C U Pi 54090.691�0.002 0.055 28213. LSVV Peg 54048.389�0.003 �0.024 30015. C U Pi 54094.655�0.002 0.056 28222. LSVV Peg 54052.291�0.003 �0.029 30023. C U Pi 54101.701�0.002 0.056 28238. LSAV Peg 53935.477�0.002 0.103 25988. C RY Ps 54028.578�0.001 0.500 21421. LSAV Peg 53940.550�0.002 0.101 26001. C RY Ps 54037.574�0.001 0.491 21438. LSAV Peg 53969.439�0.002 0.103 26075. C XX Pup 54083.653�0.003 0.456 23802. LSAV Peg 54001.451�0.002 0.104 26157. C XX Pup 54097.616�0.002 0.455 23829. LSAV Peg 54017.456�0.003 0.104 26198. C HH Pup 54072.670�0.002 0.010 39853. LSAV Peg 54035.413�0.003 0.103 26244. C HH Pup 54079.704�0.001 0.010 39871. LSAV Peg 54037.366�0.004 0.104 26249. C HH Pup 54083.611�0.002 0.010 39881. LSAV Peg 54044.391�0.002 0.103 26267. C HH Pup 54095.725�0.003 0.011 39912. LSAV Peg 54048.295�0.002 0.103 26277. C HK Pup 54097.699�0.003 �0.238 23820. LSAV Peg 54051.421�0.002 0.106 26285. C HK Pup 54100.638�0.002 �0.236 23824. LSAV Peg 54053.372�0.002 0.105 26290. C V2279 Sgr 54014.689�0.005 0.098 35126. LSAV Peg 54060.400�0.002 0.106 26308. C UZ Sl 54021.773�0.002 0.035 33197. LSBH Peg 53937.521�0.004 �0.094 22734. C UZ Sl 54031.656�0.002 0.037 33219. LSBH Peg 53944.586�0.005 �0.080 22745. C VW Sl 54011.623�0.001 �0.018 51285. LSBH Peg 53953.559�0.009 �0.081 22759. C VW Sl 54032.574�0.004 �0.015 51326. LS
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Table 1 (ont.): Maxima of RR Lyrae starsVariable Maximum O � C E Obs. Variable Maximum O � C E Obs.HJD 24. . . (days) HJD 24. . . (days)VW Sl 54033.593�0.005 �0.018 51328. LS AE Tu 54053.739�0.001 0.060 47737. LSVX Sl 54012.615�0.002 �0.435 19454. LS AE Tu 54083.585�0.001 0.072 47809. LSVX Sl 54033.635�0.005 �0.447 19487. LS AE Tu 54095.606�0.002 0.077 47838. LSVX Sl 54038.726�0.002 �0.454 19495. LS AE Tu 54100.579�0.002 0.077 47850. LSVX Sl 54047.650�0.002 �0.453 19509. LS AG Tu 54067.626�0.001 0.047 23690. LSVX Sl 54052.746�0.001 �0.456 19517. LS AG Tu 54093.537�0.002 0.047 23733. LSVX Sl 54075.689�0.002 �0.457 19553. LS AG Tu 54096.550�0.002 0.047 23738. LSRU Sex 3 54093.594�0.005 0.057 32770. C BK Tu 54011.868�0.003 �0.017 31400. LSRU Sex 3 54100.581�0.003 0.039 32790. C BK Tu 54024.521�0.001 �0.019 31423. LSSS Tau 54022.763�0.002 0.478 43420. LS BK Tu 54030.572�0.001 �0.020 31434. LSSS Tau 54039.774�0.002 0.473 43466. LS BK Tu 54041.574�0.001 �0.022 31454. LSSS Tau 54049.756�0.002 0.467 43493. LS BK Tu 54085.579�0.002 �0.033 31534. LSSS Tau 54055.674�0.002 0.467 43509. LS BK Tu 54096.579�0.003 �0.037 31554. LSSS Tau 54065.659�0.001 0.464 43536. LS TU UMa 54095.617�0.002 �0.026 20199. CSS Tau 54079.712�0.002 0.460 43574. LS TU UMa 54096.729�0.002 �0.029 20201. CSS Tau 54082.675�0.002 0.464 43582. LS AB UMa 54094.547�0.005 0.112 29799. CW Tu 54012.636�0.001 0.154 26679. LS AB UMa 54100.544�0.010 0.113 29809. CW Tu 54041.533�0.001 0.151 26724. LS BN Vul 53922.533�0.005 0.059 14125. CW Tu 54073.645�0.002 0.151 26774. LS BN Vul 53956.400�0.003 0.060 14182. CW Tu 54075.574�0.004 0.154 26777. LS BN Vul 53959.375�0.003 0.065 14187. CW Tu 54084.566�0.004 0.154 26791. LS BN Vul 53972.444�0.002 0.063 14209. CW Tu 54091.628�0.002 0.152 26802. LS BN Vul 54000.365�0.004 0.060 14256. CW Tu 54100.621�0.003 0.154 26816. LS BN Vul 54016.412�0.005 0.065 14283. CAE Tu 54011.872�0.001 0.044 47636. LS* C = Calern, LS = La Silla1 Meinunger, 19842 Baldwin and Samolyk, 20033 Williams, 1993

Referenes:Baldwin, M.E., Samolyk, G., 2003, AAVSO RR Lyrae Monographs, 1, (2)Bertin, E., Arnouts, S., 1996, A&AS, 117, 393Bo�er, M., Atteia, J.L., Bringer, M., Gendre, B., Klotz, A., Malina, R., de Freitas Paheo,J.A., Pedersen, H., 2001, A&A, 378, 76Boninsegna, R., Vandenbroere, J., Le Borgne, J.F., The Geos Team, 2002, ASP Conf.Ser., 259, 166, IAU Colloq. 185, \Radial and Nonradial Pulsations as Probes ofStellar Physis"Bringer, M., Bo�er, M., Peignot, C., Fontan, G., Mere, C., 1999, A&AS, 138, 581Kholopov, P.N., et al., 1985, General Catalogue of Variable Stars, Mosow: Nauka Pub-lishing House, 1988, 4th ed., edited by Kholopov, P.N.; and 2006 web edition(http://www.sai.msu.su/groups/luster/gvs/).Meinunger L., 1984, MVS, 10, 56Williams, D.B., 1993, JAAVSO, 22, 116
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The All Sky Automated Survey has already olleted over 6 years of observations forthe majority of the sky (delinations < +28Æ), down to 14th magnitude. Semi-automatilassi�ation of variable stars resulted in the ASAS Catalogue of Variable Stars | ACVS(Pojma�nski et al., 2006). For details on the lassi�ation proedure see Pojma�nski (2002).A big part of ACVS onsists of elipsing binaries, among them are 5384 ontat (EC),2957 semidetahed (ESD), and 2758 detahed (ED) binaries. Reently a sub-sample ofthese has been searhed for period hanges (Pileki et al. 2007). During this investigationa side analysis was performed whih resulted in 16 (13 new) binaries whih are suspet toadditional periodi behaviour of various origin; seondary variability may be due to spots,pulsations, or seond elipsing binary in the system. Two of them, namely 115143-6253.2and 164802-6715.2, were found by D. Fabryky, who pointed out (private omm.) thatthese stars showed elipses with another period.The searh for seond periodiity was performed on residual lighturves of all EC andESD binaries in ACVS (8,341 objets). After deteting an additional frequeny for eahobjet, all the lighturves were sorted by amplitude of the frequeny and the ones witha signi�ant signal strength were inspeted visually. This left us with 14 objets forwhih (together with additional two stars mentioned above) a more detailed analysis wasperformed.In order to separate the lighturves for both kinds of variability we applied an it-erative method. In the �rst step the best �tting model of an elipsing binary M1 withorbital period P1 was removed from the original lighturve. Then we analysed the residuallighturve in the searh for seondary period P2, whih was used to onstrut the modelM2 of additional variability. This model was then subtrated from the original lighturveand the residual lighturve was again investigated to �nd a re�ned M1. After subtratingthe new M1 from the raw lighturve, the new M2 was one again determined. In someases one more step was performed to get a better model M1.Using residual lighturves of models M1 and M2, variability was then lassi�ed withperiods P1 and P2 using the same proedure as in Pojma�nski (2002). However, all pulsat-ing types were ombined into one PULS ategory and, when it was plausible, we hangedautomati lassi�ation to `Spot' type.In Table 1 we listed both periods (P1 and P2), separate variability types and thepossible degree of blending (0 for none, 1 for small and 2 for large) listed in two olumns,
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Figure 1. Two examples of double periodi behaviour. Original and residual lighturves are showed.Plots of the rest of the light urves are given eletronially
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Table 1. ASAS elipsing binaries exhibiting additional periodi variabilityASAS ID Vmax P1 Type P2 Type Blend Other Other ID(RA-DEC) [mag℄ [days℄ [days℄ I A data174848-3503.5 7.45 7.71215 ESD 253.4 PULS 0 0 B3III V393 So103209-5905.7 10.50 0.953307 ESD 1.110270 ESD = ED 2 1 F HD 302992153713-1820.1 8.38 6.86170 ESD 6.87811 Spot 0 0 K1III, X IV Lib172738-3808.6 11.56 0.378603 ESD 0.423350 EC/PULS 2 2 |{ |{115143-6253.2 9.93 0.876114 ESD 19.11(�2) ED 2 1 B5 BV 729164802-6715.2 10.43 0.422509 EC = ESD 1.593378 ED/ESD 2 2 |{ TYC 9050-298-1144001-1959.5 10.00 0.354445 EC = ESD 0.334349 ESD/EC 0 1 G0, X BD-19 3931031509-5144.2 9.61 21.4105 EC/ESD 21.1067 Spot 1 0 K1, X CD-52 646125523-7322.2 9.74 206.1 EC 250.2 ? 1 0 |{ TYC 9253-1392-1103513-1206.5 11.43 0.384647 EC 0.353901 ESD/EC 0 0 |{ |{131055-4844.0 10.80 7.06562 EC? 3.537421 Spots? 2 0 |{, X |{103308-7133.8 10.58 0.816190 EC 0.388607 ESD=ED 0 0 |{ TYC 9219-3329-1190004-2741.4 12.24 0.439555 EC 0.537903 ESD/EC 2 2 |{ V395 Sgr

Table 2. Objets examined independently by Pigulski & MihalskaASAS ID 2nd type Blend Other ID(RA-DEC) I A182323-1240.9 PULS 2 0 FR St234520-3100.5 EC/PULS 0 0 |{084350-4607.2 ESD/EC 2 2 ALS 1135
designated by I and A. The �rst one (I) is the degree of blending evaluated subjetively byan examination of higher resolution images from Digitized Sky Survey, whereas A is theresult of brightness omparison in di�erent apertures of ASAS photometry. The radius ofthe smallest aperture is 1 pixel and for the largest 3 pixels, so two faint stars lose to eahother are separated when using small aperture and ounted as one objet when using alarge aperture, signi�antly inreasing the brightness. Some additional information fromthe SIMBAD database is given (if available) suh as an other identi�er, spetral type,and whether the star might be an X-ray soure (X).Two stars were found in the WDS atalogue of astrometri doubles and multiples(Mason et al., 2001). 234520-3100.5 was identi�ed as a double star (11.58 mag + 11.94mag) with a separation of 100 and 125523-7322.2 (10.6 mag + 11.5 mag) with a separationof 2.400.In the ourse of this analysis 7 out of 13 objets turned out to be double elipsingbinaries (ie. quadruples that onsist of two doubles), whereas one exhibits additionalpulsations. For one objet we have not been able to determine whih of the above twosenarios is more probable. There are also 2 stars whose seondary periods have valueslose to that of primary periods. This kind of behaviour is believed to be due to spots onone of the binary's omponents. For the remaining two we have no plausible explanation.Three stars listed in Table 2 were independently found and reently analysed by Pigul-ski & Mihalska (2007a, 2007b). They found FR St to be a triple VV Cephei-typesystem, 234520-3100.5 to show additional Æ Suti behaviour, and 084350-4607.2 to ex-hibit � Cephei-type variations. For them we quote only our seond variability type andan estimation of a degree of blending.One star, namely 131055-4844.0, has a seondary period value lose to (but not thesame as) half the value of the primary variation period. Moreover, a residual lighturve ofthe seond variability has an elipsing-like shape with two minima of di�erent depth. Thisautions, that the primary period may be two times smaller and the primary variabilitymay be due to pulsations rather than elipses.
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PHOTOMETRIC SEQUENCES AND ASTROMETRIC POSITIONSFOR NOVA Cyg 2007 AND NOVA Oph 2007
HENDEN, A.1; MUNARI, U.21 AAVSO, Amerian Assoiation of Variable Star Observers, 49 Bay State Road, Cambridge, MA 02138, USA2 INAF Osservatorio Astronomio di Padova, Sede di Asiago, I-36032 Asiago (VI), Italy
Nova Cyg 2007 (= V2467 Cyg) was disovered by A. Tago at � 7:4 mag on CCD imagesexposed on Marh 15.79 UT (f. Nakano, 2007a). It was on�rmed spetrosopially onMarh 16.8 UT by Ayani (2007) and Naito & Sakamoto (2007). A detailed quantitativedesription of the optial spetra of the nova for Marh 18.16 UT was given by Munariet al. (2007a). The nova belongs to the \FeII" lass de�ned by Williams (1992). Steeghset al. (2007) desribed the identi�ation of the progenitor at r0 = 18:46(�0:01) and i0 =17:49(�0:01) mag on IPHAS survey images obtained on August 8 and 9, 2004. Aordingto AAVSO database, Nova Cyg 2007 was already delining when it was disovered andthe true maximum oured between the last negative observation (V � 12, f. Nakano2007a) on Mar 12.80 and the disovery one on Mar. 15.79 UT.Nova Oph 2007 (= V2615 Oph) was disovered by H. Nishimura at � 10 mag onphotographi �lm exposed on Marh 19.81 UT (f. Nakano 2007b), and on�rmed spe-trosopially by Naito & Narusawa (2007) on Marh 20.84 UT as a FeII type of nova. Daset al. (2007) reported infrared spetrosopy showing strong CO moleular bands in emis-sion on Marh 28.93 UT, and a detailed quantitative desription of the optial spetra ofthe nova on Mar. 22.17 and 24.18 UT was provided by Munari et al. (2007b). Aordingto AAVSO database, Nova Oph 2007 reahed maximum around Marh 27.0 at V � 9:0.In this note we present BV RCIC photometri sequenes around both novae. All starshave been heked in SIMBAD for published previous reports on variability. To alibratethe sequenes, we obtained CCD photometry with the Sonoita Researh Observatory0.35-m roboti telesope on four distint photometri nights, using BV RCIC �lters andan SBIG STL-1001E CCD amera. Pixel size is 1.2500/pix and the �eld of view is 200�200.Observations on eah photometri night inluded following an extintion star from low tohigh airmass, along with BV RCIC exposures of Landolt standard �elds (Landolt 1983,1992). The photometri sequenes are presented in Figures 1 and 2.Astrometry was performed using SLALIB (Wallae, 1994) linear plate transformationroutines in onjuntion with the UCAC2 referene atalog. Errors in oordinates weretypially under 0.1 arse in both oordinates, referred to the mean oordinate zero pointof the referene stars in eah �eld. The oordinates we derived for Nova Cyg 2007 are:�J2000 = 20 28 12:492 (�0:00058) ÆJ2000 = +41 48 36:33 (�0:00044);
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Nova Cyg 2007 �J2000 = 20 28 12.492 ÆJ2000 = +41 48 36.33�J2000 (�") ÆJ2000 (�") N V (�) B{V (�) V{RC (�) R{IC (�)a 307.085679 0.074 41.828942 0.049 4 11.292 0.014 0.507 0.020 0.329 0.043 0.277 0.032b 307.115075 0.068 41.799538 0.063 4 12.140 0.027 1.310 0.005 0.690 0.020 0.698 0.029 307.000743 0.041 41.794607 0.180 4 13.151 0.008 0.546 0.015 0.341 0.039 0.311 0.075d 306.999448 0.095 41.837653 0.220 4 13.679 0.050 0.645 0.011 0.387 0.069 0.385 0.069e 307.047839 0.106 41.859748 0.079 4 13.049 0.030 1.306 0.031 0.756 0.048 0.633 0.076f 307.066378 0.085 41.793821 0.161 4 13.344 0.033 1.185 0.046 0.612 0.113 0.516 0.049g 307.110764 0.063 41.821186 0.292 3 13.629 0.034 0.632 0.049 0.323 0.049� 307.117452 0.091 41.957211 0.052 4 8.571 0.082 0.780 0.026 0.421 0.034 0.352 0.020� 306.877339 0.041 41.901431 0.025 4 9.071 0.101 0.199 0.036 0.002 0.015 0.063 0.013 306.824865 0.096 41.980019 0.113 4 9.892 0.009 1.155 0.037 0.583 0.010 0.520 0.030Æ 306.820622 0.117 41.789043 0.067 4 9.979 0.023 0.051 0.033 {0.018 0.047 0.038 0.031� 307.109590 0.046 41.721316 0.036 4 10.816 0.018 0.300 0.017 0.160 0.022 0.159 0.020� 306.854831 0.089 41.869731 0.036 4 11.071 0.007 0.285 0.026 0.157 0.036 0.113 0.052� 307.220886 0.054 41.838218 0.059 4 11.351 0.015 0.931 0.023 0.519 0.017 0.412 0.027� 307.119788 0.068 41.936323 0.034 4 11.462 0.019 1.212 0.026 0.677 0.028 0.598 0.040� 306.970465 0.124 41.735072 0.125 4 12.139 0.039 1.646 0.017 1.127 0.052 1.156 0.037� 307.223231 0.091 41.852592 0.051 4 12.571 0.015 0.644 0.014 0.397 0.033 0.377 0.017

Figure 1. BV RCIC photometri omparison sequene around Nova Cyg 2007. The ross indiates thenova. N is the number of nights in whih the given star has been measured in the given band. Theerror in � and Æ are in arse. The panel on the left overs a 200 � 200 area entered on the nova andshows stars down to V = 16:5. The dashed 60 � 60 area is zoomed in on the right panel.a = TYC 3160-1716-1, � = BD+41.3764, � = BD+41.3757,  = TYC 3160-1572-1,Æ = TYC 3160-1841-1, � = BD+41.3763, � = TYC 3160-1645-1
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Nova Oph 2007 �J2000 = 17 42 44.013 ÆJ2000 = �23 40 35.05�J2000 (�") ÆJ2000 (�") N V (�) B{V (�) V{RC (�) R{IC (�)a 265.665733 0.056 {23.708134 0.112 4 13.152 0.029 0.845 0.014 0.492 0.043 0.539 0.021b 265.733692 0.065 {23.642616 0.120 4 13.948 0.035 0.888 0.026 0.542 0.049 265.708289 0.074 {23.679742 0.427 3 14.988 0.066 1.257 0.000� 265.605326 0.077 {23.736586 0.136 4 9.287 0.014 0.710 0.022 0.451 0.018 0.467 0.010� 265.750569 0.065 {23.510333 0.105 4 11.183 0.013 0.658 0.023 0.407 0.029 0.496 0.039 265.662570 0.065 {23.753022 0.124 4 11.765 0.020 0.817 0.026 0.506 0.022 0.548 0.028Æ 265.854080 0.074 {23.830975 0.102 4 12.498 0.006 0.566 0.023 0.351 0.026 0.390 0.030� 265.809502 0.060 {23.576961 0.090 4 12.528 0.026 0.951 0.038 0.582 0.026 0.594 0.043� 265.797109 0.084 {23.546070 0.113 4 12.609 0.012 0.767 0.021 0.485 0.022 0.573 0.023� 265.744712 0.033 {23.565366 0.093 4 12.805 0.027 1.593 0.015 0.925 0.043 0.928 0.019� 265.504715 0.127 {23.536622 0.164 4 13.149 0.009 0.722 0.030 0.442 0.040 0.525 0.036� 265.642594 0.147 {23.760569 0.170 4 13.664 0.015 1.123 0.020 0.651 0.048 0.661 0.054� 265.715803 0.094 {23.604210 0.132 4 14.107 0.044 1.062 0.043 0.634 0.084 0.640 0.095� 265.776500 0.608 {23.638827 0.421 3 15.077 0.064 1.292 0.063

Figure 2. BV RCIC photometri omparison sequene around Nova Oph 2007. The ross indiates thenova. N is the number of nights in whih the given star has been measured in the given band. The errorin � and Æ are in arse. The panel on the left overs a 200 � 200 area entered on the nova and showsstars down to V = 15:8. The dashed 60� 60 area is zoomed in on the right panel. � = HD 160704 (B0 II)
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lose to the oordinates derived by Nishiyama & Sakamoto (2007) at position end �gures12:s52 and 36:005, and by Steeghs et al. (2007) at end �gures 12:s47 and 36:004. The USNO-A2.0 star losest to this position is objet 1275-13944467 at position end �gures 12:s505and 36:0069, with B = 20:0 and R = 18:5.The oordinates we derived for Nova Oph 2007 are:�J2000 = 17 42 44:013 (�0:00032) ÆJ2000 = �23 40 35:05 (�0:00072);lose to the oordinates derived by Kadota (2007) at position end �gures 44:s00 and 35:001,and by Itagaki (2007) at position end �gures 43:s99 and 35:000. Our position is roughlyhalfway between that of USNO-A2.0 0600-28293794 (position end �gures 44:s014 and40:0080, B = 15:6 and R = 12:3) and that of USNO-A2.0 0600-28294416 (position end�gures 44:s353 and 28:0029, B = 18:6 and R = 16:4), the losest two USNO-A2.0 stars.We would like to thank J. Gross, W. Cooney and D. Terrell for their help in settingup the SRO observations and relinquishing their observing time.
Referenes:Ayani, K., 2007, IAUC, No. 8821Das, R.K., et al. 2007, CBET, No. 925Itagaki, K., 2007, IAUC, No. 8824Kadota, K., 2007, IAUC, No. 8824Landolt, A.U., 1983, AJ, 88, 439Landolt, A.U., 1992, AJ, 104, 340Munari, U., et al. 2007a, CBET, No. 897Munari, U., et al. 2007b, CBET, No. 906Naito, H., Sakamoto, M. 2007, IAUC, No. 8821Naito, H., Narusawa, S., 2007, IAUC, No. 8824Nakano, S., 2007a, IAUC, No. 8821Nakano, S., 2007b, IAUC, No. 8824Nishiyama, K., Sakamoto, T., 2007, IAUC, No. 8821Steeghs, D., et al., 2007, ATel, No. 1031Wallae, P., 1994, ASP Conf. Ser., 61, 481, in \Astronomial Data Analysis Software andSystems III",Williams, R.E., 1992, AJ, 104, 725
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ELEMENTS FOR 10 RR LYRAE STARS

H�AUSSLER, K.1; BERTHOLD, T.1;2; KROLL, P.21 Bruno-H.-B�urgel-Sternwarte, T�opelstr. 46, D-04746 Hartha, Germany2 Sternwarte Sonneberg, Sternwartestr. 32, D-96515 Sonneberg, Germanyemail: sternwartehartha�lyos.de, tb�4pisysteme.de, pk�4pisysteme.de
These stars were disovered and reported to be of RR Lyrae type by Boye & Huruhata(1942) and Ho�meister (1966, 1967, 1968). Exept for V552 Her and V659 Her (seedetails noted in the remarks below), no further observations or ephemeris have beenpublished until today. Photographi plates of a �eld entered at alpha Oph, taken withthe Sonneberg Observatory 40-m Astrographs during three intervals spread over the yearsfrom 1964 to 1994, were used to investigate the behaviour of these objets (see Table 1).Table 1. Summary of this paperStar Type Epoh Period Max. Min. M �m No. of2400000+ (day) PlatesV550 Her RRab 49475.463 0.5603952 15:m1 16:m4 0:p19 203�9 �8V551 Her RRab 49076.570 0.4365392 14:m5 16:m4 0:p21 235�8 �5V552 Her RRab 49124.456 0.3785196 11:m2 12:m8 0:p17 297�4 �2V555 Her RRab 49213.346 0.5839040 15:m3 16:m5 0:p20 240�7 �6V556 Her RRab 47265.573 0.4775347 14:m5 15:m4 0:p19 265�8 �7V557 Her RRab 49488.536 0.6114131 13:m5 14:m2 0:p18 287�9 �9V562 Her RRab 49484.471 0.4653154 14:m1 15:m5 0:p20 199�7 �7V626 Her RRab 49076.609 0.5871079 14:m5 15:m5 0:p18 194�10 �13V659 Her RRab 53891.711 0.5164255 13:m8 15:m1 0:p19 276�9 �4V763 Oph RRab 49076.563 0.4439681 14:m7 16:m0 0:p16 254�7 �5
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The given elements were obtained by means of least-squares solutions. Photographiamplitudes were derived with respet to magnitudes of the omparison stars given inTable 2. An extensive list holding the times of maxima derived an be retrieved as5770-t3.txt, using the link in the HTML version of this paper. Individual data areavailable upon request.

Table 2. Comparison stars and ross referenesV550 Her V551 HerS 9802 S 9804USNO 1050-08668833 USNO 0975-09236295Comp. No. USNO m� USNO m�1 1050-08669099 14:m9 0975-09240518 14:m62 1050-08671787 15:m2 0975-09231390 14:m83 1050-08671790 15:m6 0975-09237192 15:m64 1050-08670689 16:m8 0975-09236592 16:m8V552 Her V555 HerS 9806 S 8623GSC 1004 993 USNO 1050-08969873Comp. No. USNO m� USNO m�1 GSC 1004 603 10:m67 1050-08972384 15:m12 GSC 1004 2003 11:m55 1050-08971269 15:m53 GSC 1004 1692 12:m55 1050-08970928 16:m14 GSC 1004 1833 12:m67 1050-08969012 16:m6V556 Her V557 HerS 8627 S 9824USNO 0975-09653264 USNO 1050-09117461Comp. No. USNO m� USNO m�1 0975-09660147 14:m5 1050-09116433 13:m32 0975-09653655 14:m7 1050-09121021 13:m73 0975-09653142 15:m1 1050-09117300 13:m94 0975-09652715 15:m4 1050-09116424 14:m5V562 Her V626 HerS 9830 S 10350USNO 1050-09311278 USNO 0975-09955355Comp. No. USNO m� USNO m�1 1050-09309572 13:m9 0975-09957358 14:m22 1050-09312674 14:m0 0975-09948638 14:m53 1050-09312330 14:m8 0975-09955218 15:m34 1050-09311285 15:m6 0975-09956666 15:m7V659 Her V763 OphS 8619 HV 10945USNO 0975-09311040 USNO 0975-09245600Comp. No. USNO m� USNO m�1 0975-09305418 13:m7 0975-09244389 14:m62 0975-09318049 14:m2 0975-09243330 15:m23 0975-09312948 14:m6 0975-09248801 15:m54 0975-09310612 15:m5 0975-09244653 16:m2� Magnitudes refer to the B values of the USNO�A2.0 atalogue
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Remarks:V552 HerFirst elements were derived from Northern Sky Variability Survey data (NSVS 10885457,Max (hel) = J.D. 2451338.78 + 0:d37854) by Wils et al., 2006.V659 HerIn addition to our observations three further maximum times were derived from ASASdata (ASAS 173053+1421.9, J.D. hel. 2453817.862, 2453832.835 and 2453891.700) andused for this period analysis.
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This researh made use of the SIMBAD data base, operated by the CDS at Strasbourg,Frane.

Referenes:Boye, E.H., Huruhata, M., 1942, Harvard Annals, 109, 19Ho�meister, C., 1966, Astron. Nahr., 289, 1Ho�meister, C., 1967, Astron. Nahr., 290, 43Ho�meister, C., 1968, Astron. Nahr., 290, 277The All Sky Automated Survey, http://arhive.prineton.edu/~asasWils, P., Lloyd, C., Bernhard, K., 2006, Mon. Not. R. Astron. So., 368, 1757
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PHOTOMETRIC SEQUENCES AND ASTROMETRIC POSITIONSOF NOVA So 2007 N.1 AND N.2HENDEN, A.1; MUNARI, U.21 AAVSO, Amerian Assoiation of Variable Star Observers, 49 Bay State Road, Cambridge, MA 02138, USA2 INF Osservatorio Astronomio di Padova, Sede di Asiago, I-36032 Asiago (VI), Italy
Nova So 2007 N.1 (= V1280 So) was disovered by Y. Nakamura and Y. Sakuraiat � 9:6 mag on CCD images exposed on Feb 4.85 UT (f. Yamaoka 2007a). It wason�rmed spetrosopially on Feb. 5.87 UT by Naito & Narusawa (2007a). Furtheroptial spetra were desribed by Yamaoka (2007b) for Feb. 14.86 UT, by Buil (2007) forFeb. 20.20 UT, and infrared spetra for Feb. 14{16 by Rudy et al. (2007). Negative X-raydetetion by RXTE and SWIFT on Feb. 21 and orresponding ux upper limits weregiven by Swank (2007) and Osborne et al. (2007), respetively. A detailed quantitativedesription of early post-maximum high resolution optial spetrosopy for Feb. 20.24 UTwas presented by Munari et al. (2007). Aording to the AAVSO International Database,maximum brightness was reahed on Feb. 16.7 at V � 4:0.Nova So 2007 N.2 (= V1281 So) was disovered by Y. Nakamura at � 9:3 mag onCCD images exposed on Feb. 19.86 UT (f. Yamaoka 2007), and on�rmed spetrosop-ially by Naito & Narusawa (2007b) on Feb. 21.84 UT. A negative X-ray detetion bySWIFT on Feb. 21 is reported by Osborne et al. (2007). It is not possible to auratelydetermine the date of maximum with the available data. Data reported in IAUC 8810and 8812 indiate the latest negative detetion was on Feb 18.85 and the �rst entries inthe AAVSO database are for Feb. 22.7 UT at V � 9:1 mag when the nova was already onthe delining branh of the light-urve. An extrapolation of the available data supportsa maximum around Feb 20.5 UT at V � 8:5 mag.In this note we present a BV RCIC photometri sequene around both novae. To ali-brate the sequenes, we obtained CCD photometry with the Sonoita Researh Observatory0.35-m roboti telesope on several distint photometri nights, using BV RCIC �lters andan SBIG STL-1001E CCD amera. Pixel size is 1.2500/pix and the �eld of view is 200�200.Observations on eah photometri night inluded following an extintion star from low tohigh airmass, along with BV RCIC exposures of Landolt standard �elds (Landolt, 1983,1992). The photometri sequenes are presented in Figures 1 and 2.Astrometry was performed using SLALIB (Wallae, 1994) linear plate transformationroutines in onjuntion with the UCAC2 referene atalog. Errors in oordinates weretypially under 0.1 arse in both oordinates, referred to the mean oordinate zero pointof the referene stars in eah �eld. The oordinates we derived for Nova So 2007 N.1 are:�J2000 = 16 57 41:217(�0:00052) ÆJ2000 = �32 20 35:63(�0:00028)
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Nova So 2007 N.1 �J2000 = 16 57 41.217 ÆJ2000 = �32 20 35.63�J2000 (�") ÆJ2000 (�") N V (�) B{V (�) V{RC (�) R{IC (�)a 254.407340 0.091 {32.365394 0.047 22 10.759 0.039 1.401 0.036 0.710 0.063 0.699 0.040b 254.455661 0.054 {32.366616 0.051 22 12.098 0.038 0.531 0.043 0.303 0.035 0.319 0.029 254.427132 0.091 {32.306776 0.093 19 12.493 0.048 1.798 0.034 1.059 0.038 1.152 0.033d 254.360533 0.062 {32.294085 0.108 22 12.923 0.045 1.211 0.038 0.676 0.046 0.639 0.040e 254.389346 0.051 {32.393890 0.065 22 13.511 0.062 1.156 0.036 0.636 0.059 0.594 0.036f 254.429934 0.090 {32.373744 0.050 20 13.936 0.064 0.937 0.053 0.506 0.046 0.487 0.042g 254.425857 0.056 {32.379776 0.070 17 14.637 0.053 0.760 0.070 0.438 0.078 0.442 0.037h 254.451915 0.095 {32.374468 0.146 16 15.395 0.052 0.828 0.050 0.408 0.060 0.432 0.058i 254.458309 0.164 {32.303689 0.241 7 16.325 0.059 1.092 0.057 0.673 0.060 0.636 0.038j 254.425956 0.511 {32.341853 0.116 2 17.319 0.071 0.988 0.073� 254.240999 0.082 {32.337911 0.130 6 7.576 0.027 0.154 0.040 0.076 0.033 0.057 0.033� 254.261365 0.099 {32.480897 0.066 20 9.791 0.067 0.194 0.054 0.110 0.054 0.137 0.042 254.270053 0.123 {32.422711 0.057 22 9.935 0.069 0.016 0.049 0.057 0.058 0.031 0.039Æ 254.535466 0.063 {32.375566 0.042 22 10.264 0.073 1.672 0.046 0.807 0.102 0.880 0.042� 254.579693 0.058 {32.403422 0.047 22 10.475 0.041 0.428 0.036 0.233 0.037 0.262 0.038� 254.357711 0.075 {32.247917 0.088 22 11.461 0.040 0.673 0.040 0.379 0.039 0.363 0.027

Figure 1. BV RCIC photometri omparison sequene around Nova So 2007 N.1. The ross indiatesthe nova. N is the number of nights in whih the given star has been measured in the given band. Theerrors in � and Æ are in arse. The panel on the left overs a 200 � 200 area entered on the nova andshows stars down to V = 18:0. The dashed 60 � 60 area is zoomed in on the right panel.a = TYC 7364-1316-1, � = HD 152805 (A3V), � = HD 152806 (A0V),  = HD 152819 (B4IV),� = TYC 7364-1321-1
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Nova So 2007 N.2 �J2000 = 16 56 59.353 ÆJ2000 = �35 21 50.40�J2000 (�") ÆJ2000 (�") N V (�) B{V (�) V{RC (�) R{IC (�)a 254.309520 0.050 {35.316804 0.067 10 12.601 0.039 1.092 0.048 0.656 0.047 0.657 0.051b 254.211325 0.063 {35.371121 0.117 10 12.877 0.043 1.688 0.044 0.903 0.042 0.833 0.052 254.214301 0.092 {35.365098 0.070 10 13.503 0.071 0.977 0.052 0.573 0.066 0.568 0.055d 254.232278 0.065 {35.360077 0.124 10 13.353 0.053 1.341 0.041 0.783 0.046 0.765 0.051e 254.210946 0.144 {35.382090 0.144 9 14.362 0.036 0.859 0.044 0.530 0.038 0.554 0.046f 254.217448 0.104 {35.368745 0.155 7 15.030 0.074 1.049 0.050 0.599 0.112 0.666 0.068g 254.281649 0.311 {35.369735 0.117 3 15.993 0.016 1.270 0.059 0.644 0.140 0.762 0.081� 254.036042 0.113 {35.450088 0.059 10 9.931 0.037 0.669 0.052 0.357 0.046 0.376 0.052� 254.073794 0.195 {35.544186 0.352 3 10.086 0.039 1.409 0.036 0.692 0.018 254.200979 0.120 {35.511953 0.170 10 10.958 0.073 1.760 0.064 0.879 0.062 0.844 0.053Æ 254.303689 0.105 {35.277839 0.094 10 11.818 0.047 0.704 0.045 0.379 0.039 0.434 0.039� 254.212949 0.096 {35.224904 0.042 10 12.057 0.038 0.553 0.039 0.320 0.045 0.361 0.048

Figure 2. BV RCIC photometri omparison sequene around Nova So 2007 N.2. The ross indiatesthe nova. N is the number of nights in whih the given star has been measured in the given band. Theerrors in � and Æ are in arse. The panel on the left overs a 200 � 200 area entered on the nova andshows stars down to V = 16:8. The dashed 60 � 60 area is zoomed in on the right panel.� = HD 152663 (A4II/III), � = CD-35.11195



4 IBVS 5771
lose to the oordinates measured by Kadota (2007) at position end �gures 41:s20 and 35:008.Nearest ataloged �eld stars are GSC2.2 S222213212743 at position end �gures 40:s908,43:0059 and V = 15:9, R = 15:1, and GSC2.2 S222213213017 at position end �gures 41:s101,30:0082 and V = 17:4, R = 16:5.Our oordinates for Nova So 2007 N.2 are:�J2000 = 16 56 59:353(�0:00183) ÆJ2000 = �35 21 50:40(�0:00093)lose to the oordinates measured by Itakagi (2007) at position end �gures 59:s35 and 50:002.Nearest ataloged �eld star is USNO-A2.0 0525-24996449 at position end �gures 58:s656,44:0041 and B = 17:7, R = 15:9.We would like to thank J. Gross, W. Cooney and D. Terrell for their help in settingup the SRO observations and relinquishing their observing time.
Referenes:Buil, C., 2007, IAUC, No. 8812Itakagi, K., 2007, IAUC, No. 8810Kadota, K., 2007, IAUC, No. 8803Landolt, A.U., 1983, AJ, 88, 439Landolt, A.U., 1992, AJ, 104, 340Munari, U., et al., 2007, CBET, No. 852Naito, H., Narusawa, S., 2007a, IAUC, No. 8803Naito, H., Narusawa, S., 2007b, IAUC, No. 8812Osborne, J.P., et al., 2007, ATel, No. 1011Rudy, R.J., et al., 2007, IAUC, No. 8809Swank, J.H., 2007, ATel, No. 1010Wallae, P., 1994, ASP Conf. Ser., 61, 481, in: Astronomial Data Analysis Software andSystems IIIYamaoka, H., 2007a, IAUC, No. 8803Yamaoka, H., 2007b, IAUC, No. 8807Yamaoka, H., 2007, IAUC, No. 8810
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GSC 3377-0296 IS A NEW SHORT-PERIODECLIPSING RS CVn VARIABLELLOYD, C.1; BERNHARD, K.2;4; MONNINGER, G.3;41 Department of Physis and Astronomy, Open University, Milton Keynes MK7 6AA, UK;e-mail: C.Lloyd�open.a.uk2 A{4030 Linz, Austria; e-mail: klaus.bernhard�liwest.at3 D{75050 Gemmingen, Germany; e-mail: gerold.monninger�online.de4 Bundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Munsterdamm 90,D{12169 Berlin, Germany

During a programme of optial identi�ation of X-ray soures the unatalogued vari-able, NSVS 4620766 in the ROTSE1 database (Wozniak et al., 2004), has been found tobe oinident the variable X-ray soure 1RXS J064117.0+464904 from the ROSAT all-skysurvey bright soure atalogue (Voges et al., 1999, Fuhrmeister & Shmitt 2003). The vari-able lies within the 1000 unertainty in the position of the X-ray soure. The star is alsoidenti�ed as GSC 3377-0296 and is atalogued by 2MASS at 06h41m16:s76 +46Æ49009:000(2000). Further details of the programme are presented in Bernhard et al. (2005) andBernhard & Frank (2006). GSC 3377-0296 has V = 12:32 and B� V = 0:83 transformedfrom the Tyho-2 atalogue (H�g et al., 2000), the Tyho Input Catalogue, revised versiongives V = 11:80 (Egret et al., 1992), the 2MASS atalogue gives J �K = 0:676 (Cutri etal., 2003). The star is a high proper-motion objet (Kislyuk et al., 1999; Zaharias et al.,2004).Further observations were made using both a 20-m Shmidt{Cassegrain telesopeand a Starlight XPress SX CCD amera with BV R �lters in Linz, Austria and a 34-m Cassegrain telesope with a CCD amera SBIG ST-6 and a V �lter in Gemmingen,Germany. The omparison star used was GSC 3377-0179. No reliable magnitude estimatesexist for this star. The Tyho-2 magnitudes are most probably wrong, as these ontraditother available photometri information. The hek stars were GSC 3377-0285 and GSC3377-0811, whih were found to be onstant within < 0:02 mag.The following primary minima were observed in 2006 and 2007:Table 1: Times of primary minima of GSC 3377-0296 (HJD 245. . . )minimum time �lter observer O � C (d)4085.5907 (2) V Monninger �0:00034092.3513 (2) V Monninger +0:00084096.5776 (2) V Monninger +0:00244171.3497 (3) V Bernhard �0:0021
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Figure 1. ROTSE1 light urve of GSC 3377-0296 folded with a period 0.4224672 days
Figures in brakets denote rms errors in units of the last deimal, O � C values werealulated with the ephemeris given below.A Fourier analysis of all the available data inluding TASS (http://www.tass-survey.org/)and ROTSE1 was performed to searh for periodiity of the light variations. The followingephemeris an be derived from the analysis with the algorithm Period04 (Lenz & Breger,2005): HJDMinI = 2454085:591 + 0:d422467� E:�3 �1The folded ROTSE1 light urve is shown in Figure 1, whih identi�es GSC 3377-0296 with a very short period and heavily spotted RS CVn type star. The ROTSE1dataset (April 1999{Marh 2000) was divided into two parts of equal length to searhfor seondary variations (April 1999{Otober 1999: �lled irles; November 1999{Marh2000: open irles). It an be seen, that the shape of the light urve varies between phase0.2 and 0.5 due to the hanging ativity of star spots.The folded light urve of our observations with V �lters (G. Monninger: 15{27 Deem-ber 2006, �lled irles; K. Bernhard: 4{15 Marh 2007) is given in Figure 2. Small o�setshave been applied to G. Monningers data set as part of the �tting proess.It shows distint variations within the time span of four months from phase 0.4 to0.8. Changes of the light urve were notied even within a week near phase 0.7 (see �lledirles). Considering the ROTSE1 data, large parts of the light urve (phase 0.2 to 0.8)are a�eted by stellar ativity, whih suggests, that there ould be two ative longitudessimilar to other RS CVn variables (e.g. Berdyugina and Tuominen, 1998).The folded �V;�(B � V );�(V �RC) light urves, relative to GSC 3377-0179, of the�ltered observations in Marh 2007 are shown in Fig 3. The B � V and V � RC olourdi�erenes between the variable and the omparison are relatively small, and indiate aslight reddening of the star, when it enters the minimum of the spotted light urve atphase 0.63.The magnitude di�erene between the maximum and this minimum, determined bylow order polynomial �tting, is for the B band about 0.14 mag, for the V and RC band
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Figure 2. Our V -band observations from 15 Deember 2006{15 Marh 2007 relative to GSC 3377-0179

Figure 3. Folded �V;�(B � V ) and �(V �RC) light urves of GSC 3377-0296, Marh 2007



4 IBVS 5772
only 0.12 and 0.10 mag. This is in good agreement with data from literature, where a�R=�V value of 0.90 for ative stars has been determined (Drake, 2006).The median magnitude of the NSVS data of the variable is 0.87 mag brighter thanof the omparison star GSC 3377-0179, whih is similar to the respetive value of ourobservations in RC band (0.96 mag) and V band (0.89 mag).The variability type RS CVn is also supported by the X-ray identi�ation and the2MASS olours J �H = 0:54 and H �K = 0:14, whih suggest a spetral type of K3.The period of 0.4224672 days is very short for an RS CVn star. It is shorter than theperiods of all 206 binary systems listed in the seond edition of the atalogue of hromo-spherially ative binary stars (shortest period: XY UMa, 0.4789944 days; Strassmeier etal., 1993).Although the period is similar to that of XY UMa the light urve is rather di�erent(Collier Cameron & Hildith 1997), and suggests a smaller, near-ontat system. Thelight urve is similar to the near-ontat binary GR Tau (P=0.42985 days Zhang et al.,2002), although this lass of star is limited to spetral types A{F and does not show RSCVn-like hromospheri ativity. GSC 3377-0296 learly shows evidene of ool spots,probably at two opposite longitudes, but is also probably a near-ontat system.Aknowledgements: This researh has made use of the SIMBAD and VizieR databasesoperated at the Centre de Donn�ees Astronomiques (Strasbourg) in Frane.
Referenes:Berdyugina, S., Tuominen, I., 1998, Astron. Astrophys., 336, L25Bernhard, K., Lloyd, C., Berthold, T., Kriebel, W., Renz, W., 2005, IBVS, No. 5620Bernhard, K., Frank, P., 2006, IBVS, No. 5719Collier Cameron, A., Hildith, R., 1997, MNRAS, 287, 567Cutri, R.M., et al., 2003, 2MASS All-Sky Catalog of Point Soures, University of Mas-sahusetts and IPAC/California Institute of TehnologyDrake, A.J., 2006, AJ, 131, 1044Egret, D., Didelon, P., MLean, B.J., Russell, J.L., Turon, C., 1992, Astron. Astrophys.,258, 217Fuhrmeister, B., Shmitt, J.H.M.M., 2003, Astron. Astrophys., 403, 247H�g, E., Fabriius, C., Makarov, V.V., Urban, S., Corbin, T., Wyo�, G., Bastian, U.,Shwekendiek, P., Wiene, A., 2000, A&A, 355, L27Kislyuk, V., Yatsenko, A., Ivanov, G., Pakuliak, L., Sergeeva, T., 1999, The FONAstrographi Catalogue, Version 1.0 Main Astronomial Observatory of NationalAademy of Siene of Ukraine, http://vizier.u-strasbg.fr/viz-bin/Cat?I/261Lenz, P., Breger, M., 2005, Comm. in Asteroseismology, 146, 53Strassmeier, K.G., Hall, D.S., Fekel, F.C., Shek, M., 1993, Astron. Astrophys. Suppl.,100, 173Voges, W., et al., 1999, Astron. Astrophys., 349, 389, The ROSAT all-sky survey brightsoure atalogueWo�zniak, P.R., et al., 2004, Astron. J., 127, 2436, Northern Sky Variability Survey:Publi Data ReleaseZaharias, N., Urban, S.E., Zaharias, M.I., Wyo�, G.L., Hall, D.M., Germain, M.E.,Holdenried, E.R., Winter, L., 2004, Astron. J., 127, 3043, The Seond U.S. NavalObservatory CCD Astrograph Catalog (UCAC2)Zhang, X.B., Zhang, R.X., Fang M.J., 2002, Astron. Astrophys., 395, 587
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LONG-TERM SPECTROSCOPIC VARIABILITY OF TWO Oe STARS
RAUW, G.1;2; NAZ�E, Y.1;2; MARIQUE, P.X.1; DE BECKER, M.1;2; SANA, H.3; VREUX, J.-M.11 Institut d'Astrophysique et de G�eophysique, Universit�e de Li�ege, All�ee du 6 Août, Bât B5, 4000 Li�ege,Belgium, e-mail: rauw�astro.ulg.a.be2 Fonds National de la Reherhe Sienti�que, Belgium3 European Southern Observatory, Alonso de Cordova 3107, Vitaura, Santiago 19, Chile
The Oe spetral ategory was �rst introdued by Conti & Leep (1974) to lassify thoseO-stars exhibiting emission in the hydrogen Balmer lines, but not in He ii � 4686 nor N iii�� 4634-40. These objets are quite rare (see e.g. Negueruela et al., 2004) and most ofthem have not been studied in detail. Oe stars have rather large rotational veloities andtheir emission lines frequently display a double-peaked morphology. As for Be stars, theseemission lines are interpreted as the signature of a irumstellar disk of matter expelledby the star. Oe stars are thus believed to represent the earliest representatives of the Bephenomenon. Indeed, Negueruela et al. (2004) argued that many Oe stars had previouslybeen lassi�ed too early beause of the in�lling of He i lassi�ation lines.In this paper, we present the results of a spetrosopi monitoring of HD45314 andHD60848, whih have been relassi�ed as B0 IVe and O9.5 IVe respetively by Negueruelaet al. (2004). Spetra of these stars were olleted with the Aur�elie spetrograph at the1.52-m telesope of the Observatoire de Haute Provene (OHP, Frane) and ehelle spetrawere taken with the FEROS instrument at the 1.5 and 2.2-m telesopes at La Silla (ESO,Chile; see Table 1). All the data were redued with the MIDAS software developed atESO and with private routines designed for the spei� redution of Aur�elie and FEROSdata. Speial attention was paid to ensure a homogeneous normalisation of the spetra.Table 1. Journal of the observations of HD45314 and HD60848Epoh Instrument Resolving power Wavelength range Number of spetraHD45314 HD60848Feb. 1997 Aur�elie 20000 6510{6710 �A 11 6Nov. 1998 Aur�elie 30000 6500{6620 �A 7 6Nov. 1998 Aur�elie 30000 4795{4925 �A 1 1May 1999 FEROS 48000 3900{7100 �A 10 10May 2000 FEROS 48000 3900{7100 �A 4 6Sep. 2000 Aur�elie 10000 4460{4900 �A 3 2May 2001 FEROS 48000 3900{7100 �A 3 3Sep. 2001 Aur�elie 10000 6350{6770 �A 3 -Sep. 2001 Aur�elie 10000 4460{4900 �A 1 -Mar. 2002 FEROS 48000 3900{7100 �A 3 3
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In addition to the strong hydrogen Balmer emission lines (mainly H, H� and H�),the optial spetrum of HD45314 displays double-peaked emission in many Fe ii lines(e.g. �� 5169, 5198, 5235, 5275, 5319, 5363, 6318, 6346, 6370, 6384. . . ) as well as someHe i lines (�� 5876, 6678, 7065 being the strongest ones). We further note the existeneof weak (but de�nite) He ii absorption lines at �� 4200, 4542, 4686 and 5412, but alsosome lines of C iii, N iii and Si iv. These features are broadly onsistent with an O9.5-B0 spetral type. We note that Fremat et al. (2006) inferred Te� = 31092 � 557 K andlog g = 3:97� 0:05 for HD45314 whih orresponds to an O9.5V spetral type, but doesnot rule out a B0 lassi�ation.The spetrum of HD60848 is dominated by emissions in H�, H�, He i �� 5876, 6678and 7072. During some ampaigns, the emission lines (with the exeption of H�) appearshell-like with a strong entral absorption that reahes below the ontinuum level. Thereare a number of strong absorption lines, inluding amongst others He i � 4471 and He ii�� 4200, 4542, 4686 and 5412, as well as lines of C iii, C iv, N iii, O ii, O iii, Si iii andSi iv. There is no indiation of Fe ii emissions with a strength omparable to those seenin the spetrum of HD45314.We have analysed the variability of the various spetral features using the tools de-sribed by Rauw et al. (2001). All emission lines were found to display signi�ant varia-tions. Here, we fous on the hanges seen in the hydrogen Balmer lines (see Figs. 1, 2) aswell as the Fe ii lines.

Figure 1. Line pro�le variations of the H� and H� emission lines of HD45314
HD45314 presents important variations of the strengths of its emission features: theequivalent width (EW) of the H� emission inreased from � �20 to � �35�A between1997 and 2002 (Fig. 3). During our ampaign, the H� emission was hene muh strongerthan the EWs of �7:4 and �4:7�A reported by Andrillat et al. (1982) and Andrillat(1983) from observations obtained in February 1981 and Otober 1981 respetively. TheEW variations obviously our on time sales of more than �ve years and our data donot allow to detet any periodiity. Simultaneously, we note prominent variations ofthe V/R ratio (see Fig. 3). Signi�ant variations of this ratio sometimes our over thetypial duration of our observing ampaigns (see the top panels of Fig. 3) tentativelysuggesting a time sale of order a few months. The V/R variations of the H� line areless lear ut, though they qualitatively agree with the trends seen in H�. We have alsomeasured the radial veloity of the He ii � 4686 absorption line. On average, we obtain
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Figure 2. Same as Fig. 1 but for the H� and H� emission lines of HD60848

Figure 3. Variations of the spetral harateristis of HD45314. Left, top panel: radial veloities of theHe ii � 4686 absorption and average of the RVs of the violet and red peaks of the H� and Fe ii � 5319emissions. Left, bottom panel: equivalent width of the H� line as a funtion of time as measured on ourspetra. The �lled square orresponds to the January 2002 measurement of Negueruela et al. (2004).Right: V=R = (IV � I)=(IR � I) ratio (where IV and IR are the intensities of the violet and red peaksrespetively and I is the intensity of the ontinuum) of the H� and H� lines. The top panels zoom inon those ampaigns where signi�ant trends were observed



4 IBVS 5773
�2:9 � 11:2 km s�1 with the RV inreasing progressively from a minimum of �22:1 to amaximum of +22:3 km s�1 between May 1999 and Marh 2002. The violet and red peaksof the H� and Fe ii emissions also shift in RV with time, although it is not fully learwhether these RV variations are orrelated with those of the absorption line (see Fig. 3).HD60848 also displays strong variations of the strengths of its emission features. TheEW of the H� emission varies between � �5:5 and � �14:5�A, with a maximum ourringbetween May 2000 and May 2001 (Fig. 4). The EW apparently inreased at a rather slowrate between 1998 and 2001 and subsequently dereased dramatially bak to its initiallevel in 2002. It is interesting to note that a similar derease in the H� EW from about�17 to �7�A was observed between early 1981 and early 1983 (Divan et al. 1983, Andrillatet al. 1982). This suggests that the EW variations might be yli with a reurrene timeof order �ve years. Contrary to HD45314, the V/R ratio remains lose to unity anddisplays no large variations (see Fig. 4). The radial veloity of the He ii � 4686 absorptionline is found to be 22:7�6:2 km s�1 on average with a minimum of +13:1 and a maximumof +41:3 km s�1 with no lear trend during our ampaign.

Figure 4. Variations of the spetral harateristis of HD60848. Left: equivalent width of the H� lineas a funtion of time. The �lled square orresponds to the May 2002 measurement of Negueruela et al.(2004). Right: V/R ratio of the H� and H� lines
In summary, HD45314 and HD60848 both display strong long-term spetrosopi vari-ations. Part of these variations ould be reurrent. Monitoring these stars over severalmonths and/or several years ould help to speify the origin of the Oe phenomenon.Aknowledgements. The authors aknowledge the support from the FNRS (Bel-gium), the `Communaut�e Fran�aise' (Belgium), as well as through the XMM and INTE-GRAL PRODEX ontrat (Belspo).

Referenes:Andrillat, Y., 1983, A&AS, 53, 319Andrillat, Y., Vreux, J.-M., Dennefeld, M., 1982, IAU Symp., 98, 229, Be Stars, eds. M.Jashek & H.-G. GrothConti, P.S., Leep, E.M., 1974, ApJ, 193, 113Divan, L., Zore, J., Andrillat, Y., 1983, A&A, 126, L8Fremat, Y., Zore, J., Hubert, A.-M., Floquet, M., 2005, A&A, 440, 305Negueruela, I., Steele, I.A., Bernabeu, G., 2004, Astron. Nahr., 325, 749Rauw, G., Morrison, N.D., Vreux, J.-M., Gosset, E., Mulliss, C.L., 2001, A&A, 366, 585
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AD CMiHURTA, ZS.1;2; P�OCS, M.D.2; SZEIDL, B.21 E�otv�os Lor�and University, Department of Astronomy, P.O. Box 32, H-1518 Budapest, Hungary; e-mail:zhurta�gmail.om2 Konkoly Observatory of the Hungarian Aademy of Sienes, P.O. Box 67, H-1525 Budapest, Hungary;e-mail: pos�konkoly.hu, szeidl�konkoly.hu

The variability of AD CMi was disovered by Ho�meister (1934). Abhyankar (1959)observed the star during �ve nights in 1959 and showed the star to be a short periodpulsating variable with a period of 0.12297 day.Sine the orret identi�ation of the type of variability of AD CMi a great number ofphotoeletri and CCD observations have been obtained by di�erent observers and morethan seventy times of maximum light are given in the literature (Abhyankar, 1959; Agerer& H�ubsher, 1997, 1998, 2000, 2003; Agerer et al., 2001; Anderson & MNamara, 1960;Balona & Stobie, 1983; Breger, 1975; Burhi et al., 1993; Epstein & Epstein, 1973; Fu &Jiang, 1996; H�ubsher, 2005; H�ubsher et al., 1994; Jiang, 1987; Klingenberg et al., 2006;Langford, 1976; Rodr��guez et al., 1988, 1990; Yang et al., 1992). The period hange of ADCMi was studied by Jiang (1987), Rodr��guez et al. (1988, 1990), Yang et al. (1992) andFu & Jiang (1996). Fu & Jiang remarked that the groups of data points distributed aboveand below the paraboli �t urve whih seemed to suggest a trigonometri funtion typeperiod variation. They ame to the onlusion that light time e�et aused by orbitalmotion might explain the sine like variation and dedued a period of PB = 10965 days� 30 years and eentriity e = 0:59 of the elliptial orbital motion and a rate of inreasein the pulsation period (1=P )(dP=dt) = 1:1� 10�8 yr�1.Radial veloity measurements ould give further evidene for binary nature. Abhyankar(1959) and Balona & Stobie (1983) published radial veloity urves of AD CMi. Ab-hyankar (1959) gave mean radial veloity of the star as 34.5 km/s, while from the radialveloity data of Balona & Stobie (1983) obtained in 1977 and 1978 Rodr��guez et al. (1988)dedued a mean value of 38.8 km/s. Reently, Derekas et al. (2006) reported new radialveloity measurements and dedued 35 km/s for the mean radial veloity of AD CMi.During the past thirty-�ve years AD CMi was observed with the di�erent instrumentsof the Konkoly Observatory on 11 nights. Di�erent ombination of the UBV RCIC �lterswere used. Throughout the photoeletri observations the omparison star was GSC00181-00490 (exept for the nights 2453451 and 2453452 when GSC 00184-00604 wasused) while for the CCD photometry the omparison star was GSC 00181-00708. Allthe photometri observations are given eletronially through the IBVS website as �les5774-t3.txt, 5774-t4.txt, 5774-t5.txt, 5774-t6.txt and 5774-t7.txt.On the whole 10 times of maximum light (Table 1) ould be determined from ourobservations. Eah light maximum was derived as an average over the B and V bands
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Table 1. Observations at Konkoly Observatorytimes of maximum telesope detetor observationHJD 2400000+ duration41681.5258 50-m Cassegrain pe :4537� :586041682.5090 50-m Cassegrain pe :4589� :527742461.4291 60-m Newton pe :3485� :449243572.3810 60-m Newton pe :3480� :383843936.2635 60-m Newton pe :2658� :332246775.6235 1-m RCC pe :5159� :649848254.5171 1-m RCC pe :4410� :628153452.2795 1-m RCC pe :2673� :388054165.2862 60-m Newton CCD :2343� :451054172.2961 60-m Newton CCD :2343� :4186

sine the times of maximum for these olour bands are not pereptibly shifted to eahother. The typial error of maximum times derived from our observations is about 1minute.From the ASAS (Pojmanski, 2005) and NSVS (Wo�zniak et al., 2004) datasets normalmaxima were derived through third order Fourier �ts (The NSVS observations have beensubjet to helioentri orretion).The Hipparos database provides one useful time of maximum light. Sine helioentriorretions have not been applied to these data we determined a new epoh of maximumtaking the helioentri orretion into aount.Kilambi & Rahman (1993) and Kim & Joner (1994) published photometry of AD CMi,whih made the determination of ten further times of maximum light possible.All the published and newly determined times of maximum light are given in Table 2(available only in the eletroni version on the IBVS website as 5774-t2.txt.) The O �Cvalues have been alulated by the formula:C = J:D: 2436601:82736 + 0:d12297451� E:We attempted to �t the O � C diagram by the sum of a quadrati and a trigonometrifuntion, assuming that the O � C diagram is a produt of a slow linear period hangeand light time e�et aused by binary motion:O � C = a+ bE + E2 + A sin'+B os':' is the solution of the Kepler equation:'� e sin' = 2�P�1orb(PE � T )where e is the eentriity, T the time of the periastron of the assumed elliptial orbitand Porb is the orbiting period. The dedued parameters are:a = �0:00002� 0:00018; b = (�2:95� 0:02)� 10�7;  = (1:93� 0:03)� 10�12;A = �0:00440� 0:00012; B = 0:00056� 0:00042; e = 0:71� 0:05;Porb = 15660� 300; T = 13870� 150:Figure 1 shows the O � C diagram �tted by the above formula.After subtrating the quadrati funtion the O � C residual is presented in Figure 2�tted only with the trigonometri term. The satisfatory approximation indiates thatthe O � C diagram of AD CMi an be interpreted by a slow inrease in the pulsation
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period with a rate of (1=P )(dP=dt) = (9:32�0:11)�10�8 yr�1 and by the light time e�etaused by binary motion on an elliptial orbit with orbiting period Porb = 42:88�0:83 yr,eentriity e = 0:71� 0:05, projeted semi major axis a sin i = 1:092� 0:080 AU and thelongitude of the periastron passage ! = 175Æ � 4Æ.The slow inrease in the pulsation period is in aord with evolutionary theories (Breger& Pamyatnykh, 1998).The spetrosopi observations did not show any sign of a ompanion, therefore on theone hand an upper limit an be given for the mass of the ompanion, on the other handthe mass funtion provides a lower limit. The mass funtion is f(M) � 7:2� 10�4 M�. Ifwe assume that the mass of AD CMi is around 2 M�, the mass of the ompanion shouldbe between 0:15 and 1 M�. For the radial veloity (semi) amplitude K � 1:1 km/s anbe dedued. This value is not in onit with the radial veloity data.The authors express their gratitude to Dr. Johanna Jursik for her assistane. The�nanial support of OTKA grants T-046207 and T-048961 is aknowledged.
Referenes:Abhyankar, K.D., 1959, ApJ, 130, 834Agerer, F., H�ubsher, J., 1997, IBVS, No. 4472Agerer, F., H�ubsher, J., 1998, IBVS, No. 4562Agerer, F., H�ubsher, J., 2000, IBVS, No. 4912Agerer, F., H�ubsher, J., 2003, IBVS, No. 5485Agerer, F., Dahm, M., H�ubsher, J., 2001, IBVS, No. 5017Anderson, L.R., MNamara, D.H., 1960, PASP, 72, 506Balona, L.A., Stobie, R.S., 1983, South Afrian Astron. Obs. Cir., 7, 19Breger, M., 1975, ApJ, 201, 653Breger, M., Pamyatnykh, A.A., 1998, A&A, 332, 958Burhi, R., de Santis, R., di Paolantonio, A., Piersimoni, A.M., 1993, A&AS, 97, 827Derekas, A., Kiss, L.L., Cs�ak, B., et al., 2006, MmSAI, 77, 517Epstein, J., Epstein, A.E.A., 1973, AJ, 78, 83ESA, 1997, The Hipparos and Tyho Catalogues, ESA SP-1200Fu, J.N., Jiang, S.Y. 1996, IBVS, No. 4325Ho�meister, C., 1934, AN, 253, 195H�ubsher, J., 2005, IBVS, No. 5643H�ubsher, J., Agerer, F., Frank, P., Wunder, E., 1994, BAV Mitt., No. 68Jiang, S.Y., 1987, Chin. Astron. Astrophys., 11, 343Kilambi, G.C., Rahman, A., 1993, Bull. Astr. So. India, 21, 47Kim, C., Joner, M.D., 1994, Ap&SS, 218, 113Klingenberg, G., Dvorak, S.W., Roberts, C.W., 2006, IBVS, No. 5701Langford, W.R., 1976, Ph. Thesis, Brigham Young Univ.Pojmanski, G., 2005, Ata Astr., 55, 275Rodr��guez, E., Rolland, A., Lopez de Coa, P., 1988, Rev. Mex. Astron. Astro�s., 16, 7Rodr��guez, E., Rolland, A. & Lopez de Coa, P., 1990, IBVS, No. 3427Wo�zniak, P.R., Vestrand, W.T., Akerlof, C.W., et al., 2004, AJ, 127, 2436Yang, D.W., Tang, Q.Q., Jiang, S.Y., 1992, IBVS, No. 3770
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THE ULTRA-COMPACT BINARY CANDIDATEKUV 23182+1007 IS A BRIGHT QUASARSOUTHWORTH, J.1; SCHWOPE, A.2; G�ANSICKE, B. T.;1 SCHREIBER, M.31 Department of Physis, University of Warwik, Coventry, CV4 7AL, UK, email: j.k.taylor�warwik.a.uk,Boris.Gaensike�warwik.a.uk2 Astrophysikalishes Institut Potsdam, An der Sternwarte 16, 14482 Potsdam, Germany3 Departamento de Fisia y Astronomia, Universidad de Valparaiso, Avenida Gran Bretana 1111, Valparaiso,Chile

The Kiso Ultraviolet Survey (Noguhi et al., 1980; Kondo et al., 1984) identi�ed 1186objets with blue olours in a set of �elds observed using the 1.0-m Shmidt telesopeof Kiso Observatory. Classi�ation-dispersion spetrosopy of these objets were pre-sented in a series of papers by Wegner and olleagues. The spetra of three objets,KUV 01584�0939, KUV 23182+1007 KUV 23061+1229, were given by Wegner et al.(1987) and Wegner & MMahan (1988). All three of these showed an interesting strongemission in the region of the He II 4686 �A spetral line.However, onfusion arose between the objets KUV 23182+1007 and KUV 23061+1229in Wegner & MMahan (1988). In that work, both objets were found to have He II 4686 �Aemission lines (with some night-to-night variability noted), but the names in the �guretitles and �gure aptions were in mutual disagreement. Koester et al. (2001) have sinefound that KUV 23061+1229 is a white dwarf of type DA.Strong He II emission is a harateristi of the rare AM CVn lass of atalysmivariable stars (Warner, 1995; Southworth et al., 2006). These objets are partiularlyinteresting ultra-short period helium-rih systems whih are thought to be interatingbinaries omposed of two degenerate objets, the mass donor being a helium white dwarf.KUV 01584�0939 has sine been on�rmed to be an AM CVn star (Warner & Woudt,2002; Espaillat et al., 2005), and is inluded in the General Catalogue of Variable Starsunder the name ES Ceti.As very few AM CVn systems are known we have obtained a spetrum of the seondof the objets, KUV 23182+1007, in order to investigate its lassi�ation as a atalysmivariable. We also obtained a spetrum of KUV 23061+1229 in order to on�rm that it isa white dwarf and to fully lear up the onfusion over the identities of these two objets.For these observations we adopted the objet identi�ations and sky o-ordinates as givenby the CDS Simbad tool1.Two onseutive long-slit spetra of KUV 23182+1007, immediately followed by onespetrum of KUV 23061+1229, were obtained on the night of 2007 May 19. We usedthe LDSS3 spetrograph attahed to the 6.5-m Magellan Clay telesope at Las Campanas1http://simbad.u-strasbg.fr/simbad/sim-fid
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Observatory, Chile. The VPH Blue grism was used along with a slit width of 0.7500, givinga useful wavelength overage of 4000{6130 �A (depending on brightness) at a reiproaldispersion of 0.68 �A/pixel. From the ar lamp and sky lines we estimate a resolution ofapproximately 2 �A. Wavelength and at-�eld alibration was ahieved using observationsof helium/neon/argon and quartz lamps, taken immediately after the siene spetraand at the same sky position. The two siene spetra of KUV 23182+1007 have beenombined and rebinned to inrease the signal-to-noise ratio, resulting in a single spetrumwith a reiproal dispersion of 2 �A/pixel. The e�etive midpoint of this observation isHJD 2 454 240.88628. The midpoint of the spetrum of KUV 23061+1229 ourred atHJD 2 454 240.90236.

Figure 1. Magellan/LDSS3 spetrum of the seond AM CVn andidate, KUV 23061+1229, on�rmingthat this objet is a DA white dwarf
The spetrum of KUV 23061+1229 (Fig. 1) is learly that of a DA white dwarf, inagreement with the results of Koester et al. (2001) and its inlusion in the white dwarfatalogue of MCook & Sion (1999). We have therefore adopted the atmospheri pa-rameters found by Koester et al. (2001) to alulate a model spetrum (G�ansike et al.,1995) of KUV 23061+1229 and used this to divide out the wavelength-dependent responsefuntion of the spetrograph from the spetrum of KUV 23182+1007.The KUV 23182+1007 spetrum is plotted in Fig. 2 and shows a strong emission lineat 4660 �A whih we identify to be the Mg 2800 �A line whih is a harateristi featureof quasar spetra. In Fig. 2 we have also plotted a template quasar spetrum2 from theSloan Digital Sky Survey to whih we have applied a redshift of z = 0:665. It an be seenthat several additional quasar emission lines math the spetrum of KUV 23182+1007,on�rming that this objet is a bright (B = 16:8) quasar with a redshift of z = 0:665.2The spetrum was obtained from http://www.sdss.org/dr5/algorithms/spetemplates/spDR2-029.fit
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As ative galati nulei are often X-ray soures we have investigated the XMM-Newtonand ROSAT databases for soures at the position of KUV 23182+1007. This region ofsky has not been observed using pointed observations by these satellites. However, theROSAT All-Sky Survey3 (Voges et al., 1999, 2000) inludes an exposure of 444 s ofthis position, in whih a soure RXS J232044.6+102354 is deteted with a ount rate of0:0249 � 0:0094 ounts s�1. This is within 600 of the position of KUV 23182+1007, andover 350 from the next nearest X-ray soure. Given the quoted ROSAT positional errorof 15:00, this is a strong detetion. The deteted X-ray emission is onsistent with ouridenti�ation of KUV 23182+1007 as a quasar.

Figure 2. Magellan/LDSS3 spetrum of the main AM CVn andidate, KUV 23182+1007 (upper solidline), after ombining and rebinning. A template quasar spetrum from the SDSS is also shown (lowersolid line) after applying a redshift of z = 0:665 to the wavelength sale. The stronger quasar emissionlines are labelled with their rest wavelengths, taken from Vanden Berk et al. (2001)
We have therefore learly identi�ed that KUV 23182+1007 is an X-ray emitting quasarwith a redshift of z = 0:665, and on�rmed that KUV 23061+1229 is a normal DA whitedwarf. The lassi�ation of KUV 23182+1007 in Simbad and atalogues of atalysmivariables (Downes et al., 2001; Ritter & Kolb, 2003) should be orreted. This report isintended to avoid other researhers using valuable telesope time to investigate the basiproperties of KUV 23182+1007.

3The ROSAT All-Sky Survey atalogue an be aessed using the CDS VizieR servie athttp://dsweb.u-strasbg.fr/viz-bin/VizieR-2?-soure=IX/29
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H� OBSERVATIONS OF THE GALACTIC MICROQUASAR LSI+61Æ303ZAMANOV, R.K.; STOYANOV, K.A.; TOMOV, N.A.Institute of Astronomy, Bulgarian Aademy of Sienes, Tsarigradsko shosse Blvd. 72, 1784 So�a, Bulgariae-mail: rkz�astro.bas.bg; kstoyanov�astro.bas.bg
LSI+61Æ303 (V615 Cas, GT0236+610) is a Be/X-ray binary star at a distane of2.3 kp (Steele et al., 1998) and with radio outbursts every 26.496 d (Gregory, 2002,and referenes therein) whih is assumed to be the orbital period. The variable radioounterpart of the system was resolved at milliarseond sales as a rapidly proessingrelativisti ompat jet (Massi et al., 2004), so LSI+61Æ303 joined the group of Galatimiroquasars. It is also a variable -ray soure (Albert et al., 2006). The ompat objetis probably a blak hole orbiting around a Be star in a highly eentri orbit (Casareset al., 2005). Spetral observations show that the H� emission is variable on time salesdays-years (see Grundstrom et al., 2007, and referenes therein). Here we present theresults of our H� spetrosopy during the period January 2000{April 2007.We have seured 53 spetra with the Coud�e spetrograph of the 2-m RCC telesopeat the Bulgarian National Astronomial Observatory Rozhen and Photometris AT200CCD. The wavelength overage is from 6500 �A to about 6700 �A at resolution 0.2 �A/pixel.For eah spetrum, we have measured the equivalent width (EW) of the H� emission lineand the separation between the blue and red humps (�V ). The measured quantities aregiven in Table 1. The typial error of our measurements is �10% in EW, and �10 km s�1in �V .In Fig. 1 (left panel) we show a few examples of the H� line. From up to down areplotted our spetra 20000127, 20000820, and 20000623. In all our spetra the H� line isin emission with two peaks and EW(H�) is always > 8 �A. We have not observed a thirdpeak in the emission, as visible in the September 2001 observations of Liu & Yan (2005),nor very weak emission in H� as deteted by Grundstrom et al. (2007) at JD2451468.In Fig. 1 (right panels) we plot the long-term variability of EW(H�) and �V . Wealso use data from Paredes et al. (1991), Zamanov et al. (1999, 2001), Liu & Yan (2005),and Grundstrom et al. (2007). EW(H�) ahieved values � 18 �A during the two promi-nent maxima at JD2448800 and at JD2450000. It seems that there are three minima ofEW(H�) at about JD2449200, JD2451200, and JD2453270, when EW(H�) was � 7 �A.During the last 2000 days, there is not a prominent maximum. After JD2451000, theEW(H�) is always < 14 �A. We see a lear minimum in �V at JD2451900, when �Vdropped to �V � 280 km s�1, values similar to those observed during the maximum ofEW(H�) at JD2450000.The distane between the blue and red peak (�V ) is onneted with the outer size ofthe H� emitting disk: �V=(2v sin i) = (Rout=R�)�1=2 for a Keplerian disk (Huang, 1972).
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Adopting for a typial B0 star radius R� = 10 R�, and v sin i = 360 km s�1 (Huthings& Crampton, 1981), we obtain that Rout varies from 3.7 R� (37 R�) to 7.7 R� (77 R�).These values are in the range 1.2{100 R� as derived by Hanushik et al. (1988) in otherBe stars.It deserves noting that the sudden drop on 1 week sale of the EW(H�) observed byGrundstrom et al. (2007) at JD2451468 is not aompanied with dramati hanges in�V , indiating that the disk size does not hange on suh time sale.Using the PDM method (Stellingwerf, 1978), we did not detet a lear periodiity inH� line parameters in the interval 200{3000 days. However, when we plot the data foldedwith the radio period P = 1667 days (Gregory, 2002) we see that the modulation is learlyvisible (Fig. 2). All of the data (and the subsets of data when EW < 12 �A and EW � 12 �A)show signs of the 1667 day modulation in EW(H�) and �V . The maximum of EW(H�)and the minimum of �V are at phase 0:25 � 0:10. At the minimum �V � 260 km s�1,and at phase 0.75 it ahieves � 370 km s�1.Table 1. Parameters of the H� line in the spetrum of LSI+61Æ303date JD EW(H�) �V date JD EW(H�) �Vyyyymmdd 2400000+ [�A℄ [km s�1℄ yyyymmdd 2400000+ [�A℄ [km s�1℄20000127 51571.29 13.1 351 20010206 51947.40 8.8 30720000621 51717.48 8.6 325 20010207 51948.29 9.7 30720000621 51717.51 8.3 338 20010208 51949.29 10.3 29920000621 51717.52 10.0 313 20010317 51986.23 9.7 28120000623 51718.50 7.8 325 20010317 51986.24 10.2 29420000623 51718.51 8.8 401 20010407 52007.24 10.5 31920000623 51718.52 9.6 338 20010709 52100.57 11.8 34520000623 51719.48 8.1 313 20010727 52118.53 10.8 25620000623 51719.50 8.5 363 20010903 52156.44 13.4 33220000623 51719.51 9.5 338 20010904 52157.36 12.4 33220000817 51774.38 9.4 313 20011003 52186.55 12.0 33120000817 51774.39 9.0 300 20020123 52298.34 9.2 28020000818 51775.39 9.4 275 20020622 52448.54 8.6 33220000818 51775.40 9.5 288 20020624 52450.55 9.7 35720000819 51776.39 10.4 325 20021020 52568.46 11.0 33220000820 51777.39 10.3 325 20021112 52591.45 10.3 30620000820 51777.40 12.3 300 20030717 52838.58 9.3 39020000821 51778.35 9.8 300 20030718 52838.58 11.8 36220000821 51778.36 10.2 325 20031205 52979.46 11.4 31220000822 51779.35 10.3 338 20031208 52982.39 12.4 34920000822 51779.36 11.0 338 20031208 52982.40 12.8 37520000917 51805.50 10.1 338 20041001 53280.50 10.6 30020000917 51805.52 10.5 351 20060116 53752.40 12.4 36120001205 51884.43 11.4 332 20061202 54072.46 10.0 30020001206 51885.48 11.8 299 20070401 54192.25 10.6 33720001208 51887.43 10.2 281 20070402 54493.24 9.5 34020010204 51945.32 12.0 332

Possible origins of 4.5 year modulation are:� (1) preessing relativisti jet (Gregory et al., 1989);� (2) quasi-yli Be star envelope variations (Gregory et al., 1989);� (3) preession of the Be star (Lipunov & Nazin, 1994);� (4) outward-moving density enhanement in the equatorial disk (Gregory & Neish,2002);� (5) variability of the Be star mass loss;
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Figure 1. Pro�les of the H� emission line in the spetrum of LSI+61Æ303 (left panel). Long-termvariability of the EW(H�) and �V (right panels). Squares indiate the previous data, and rossesindiate our new observations

Figure 2. Variability of the EW(H�) and �V folded with period P = 1667 days. Filled squaresindiate EW(H�) � 12 �A, open squares indiate EW(H�) < 12 �A
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� (6) variability of the size of the irumstellar disk.The irumstellar disks in Be/X-ray binaries are trunated by the gravitational inu-ene of the ompat objet (Okazaki & Negueruela, 2001). Very likely in LSI+61Æ303a preession of the Be star leads to variations of the trunation radius, whih ombinedwith variable mass-loss rate of the Be star, reates the 4.5 year modulation in H� andradio emission.To onlude, the main results of our spetral observations of the Be/X-ray binary andgalati miroquasar LSI+61Æ303 are:� (i) In our observations the equivalent width of the H� emission line varied from 8 �Ato 14 �A.� (ii) The separation of the H� peaks varied from 250 to 400 km s�1.� (iii) The signs of 1667 day modulation are visible in the H� parameters, even duringthe time of lower EW(H�).
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NEW MINIMA TIMES OF SELECTED ECLIPSING BINARIESPARIMUCHA, �S.1; VA�NKO, M.2;3; PRIBULLA, T.2; HAMB�ALEK, L.2; DUBOVSKY, P.4;BALU�DANSK�Y, D.5; PETR�IK, K.6;7; CHRASTINA, M.7;8; URBAN�COK, L.7;91 Institute of Physis, Faulty of Natural Sienes, University of P.J. �Saf�arik, 040 01 Ko�sie, The SlovakRepubli; e-mail: stefan.parimuha�upjs.sk2 Astronomial Institute of the Slovak Aademy of Sienes, 059 60 Tatransk�a Lomnia, The Slovak Republi;e-mail: (vanko,pribulla,lhambalek)�ta3.sk3 Astrophysikalishes Institut, Universit�at Jena, Shillerg�asshen 2-307745 Jena, Germany4 Kolonia Observatory, The Slovak Republi; e-mail: var�kozmos.sk5 Roztoky Observatory, 090 01 Vy�sn�y Orl��k, The Slovak Republi; e-mail: bdaniel�pobox.sk6 Department of Physis, Faulty of Eduation, Trnava University, Priemyseln�a 4, 918 43 Trnava, The SlovakRepubli; e-mail: kpetrik�astronyx.sk7 Hlohove Observatory and Planetarium, Sl�adkovi�ova 41, 920 01 Hlohove, The Slovak Republi, e-mail:hrastina�kozmos.sk8 Institute of Theoretial Physis and Astrophysis, Faulty of Siene Masaryk University, Brno, The CzehRepubli9 Slovak Union of Amateur Astronomers, Organisation Rimavsk�a Sobota, Toma�sovsk�a 63, 979 01, The SlovakRepubli; e-mail: astrosid�szm.sk

Observatory and telesope:50-m Newtonian (G1) and 60-m Cassegrain (G2) telesopes at Star�a Lesn�a,256/1360 Newton telesope (K1) and 5.6/400 Zeiss Objetive (K2) at KoloniaObservatory, 40-m Cassegrain telesope at Roztoky Observatory (RO), 600/2400Cassegrain telesope (H1) and 5,6/1000 Zeiss Spiegelobjektiv (H2) at HlohoveObservatory, 15-m refrator at David Dunlap Observatory, University of Toronto(DDO)Detetor: SBIG ST-10XME CCD amera (G1), photoeletri pho-tometer (G2), Meade DSI Pro CCD amera (K1, K2),SBIG ST-8 CCD amera (RO), SBIG ST-9XE amera(H1,H2), SBIG ST-6 and SBIG ST-402 amera (DDO)Method of data redution:G1 and DDO data were analysed by sripts written under the MIDAS re-dution pakage (http://www.eso.org/projets/esomidas/) by one of theauthors (TP) while at K1, K2, RO and HL the C-Munipak pakage(http://integral.physis.muni.z/munipak/) has been used. Part of thephotoeletri photometry was performed with neutral �lter (N). Photometri ob-servations at DDO were performed simultaneously with medium-dispersion spe-trosopy using the main telesope.
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Method of minimum determination:The minima times were omputed by Kwee & van Woerden methodTimes of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+AB And 53935.4904 0.0001 I K2EP And 53944.5054 0.0001 II K153945.5155 0.0001 I K153005.3233 0.0001 I V K1GZ And 53943.4620 0.0001 I V K153947.4616 0.0001 I V K154027.3420 0.0002 I V K1LO And 53919.4921 0.0001 II V K153935.4702 0.0001 II V K153966.4748 0.0004 I V K1QR And 53991.5901 0.0002 I BV RC H154003.4696 0.0001 I BV RC H154009.4160 0.0002 I BV RC H154025.2708 0.0001 II BV (RI)C H154026.5804 0.0001 I BV (RI)C H1AH Aur 53768.2584 0.0001 II V (RI)C G1TY Boo 53932.4444 0.0001 I V K1TZ Boo 53934.4327 0.0003 II K153947.3621 0.0001 I K154178.8486 0.0001 I DDOAO Cam 53746.6428 0.0006 I R RO54020.4641 0.0001 II V K154027.5584 0.0004 I V K1BS Cas 53988.3972 0.0001 II V (RI)C G153990.5998 0.0001 II V (RI)C G1CW Cas 53854.5284 0.0002 I K153921.4902 0.0002 I V K153926.4327 0.0002 II V K153930.4183 0.0001 I V K153942.4711 0.0001 I V K153944.4477 0.0001 I V K1V523 Cas 53930.4592 0.0001 II V K153943.4294 0.0001 I K153943.5460 0.0001 II K153947.5188 0.0001 II K1V776 Cas 53966.5385 0.0007 I K2EG Cep 53761.3173 0.0008 I R ROGW Cep 53747.2237 0.0003 I RI RO53763.4836 0.0001 II RI RO53763.6436 0.0002 I RI RO53764.2813 0.0002 II RI RO53764.4405 0.0002 I RI RO53765.3975 0.0003 I I RO53765.5577 0.0008 II I RO
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Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+GW Cep 53866.4409 0.0007 I I RO53895.4816 0.0001 I K153929.4367 0.0001 II V K1WZ Cep 53791.3402 0.0002 I RI RO53795.3050 0.0003 I RI RO53922.4157 0.0001 II V K153965.4127 0.0001 II K1CC Com 53823.7849 0.0003 II DDO53824.7758 0.0002 I DDORZ Com 53845.4203 0.0001 II K1RW Com 53760.5710 0.0001 II BV (RI)C G153760.6892 0.0001 I BV (RI)C G153818.4821 0.0002 I RI RO53818.5996 0.0003 II R RO53830.3059 0.0004 I RI RO53847.4787 0.0005 I RI RO54167.3830 0.0003 I RI RO54174.3836 0.0005 I RI RO54182.3341 0.0002 I V RI ROGO Cyg 53650.3114 0.0001 I BV (RI)C G1V401 Cyg 53550.4480 0.0001 I V (RI)C G153584.5375 0.0001 II V (RI)C G153617.4605 0.0001 I V (RI)C G153620.3740 0.0001 I V (RI)C G153651.2584 0.0001 I V (RI)C G153653.2997 0.0001 II V (RI)C G153900.3758 0.0001 II V (RI)C G153920.4796 0.0001 I V K153927.4714 0.0001 I V K153941.4586 0.0002 I V K1V1191 Cyg 53915.5113 0.0005 I V K153921.4649 0.0002 I V K153934.4683 0.0004 II K2V1918 Cyg 53924.4905 0.0003 I V K1BE Dra 53834.5354 0.0002 I K1EF Dra 53848.5136 0.0003 II K253911.4791 0.0006 I K1FU Dra 53939.4375 0.0002 II K2AK Her 53867.4823 0.0002 II K1V829 Her 53944.4123 0.0001 II V (RI)C G153945.4914 0.0002 II V K153947.4613 0.0007 I V K153963.3987 0.0004 II V K1V857 Her 53937.4694 0.0004 I K153965.3739 0.0007 I V K1PP La 53944.3915 0.0001 I K153964.4499 0.0001 I V K1
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Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+PP La 54001.3565 0.0001 I K1V344 La 53928.5027 0.0001 II K153939.4857 0.0001 II K154004.4019 0.0001 I K154018.5225 0.0002 I V K154068.3360 0.0003 I K1CE Leo 54085.6639 0.0001 I K1XY Leo 53842.5981 0.0003 I DDOUV Lyn 54067.6037 0.0002 I V K254068.6367 0.0005 I V K2V361 Lyr 53814.5114 0.0001 I V (RI)C G153990.3713 0.0001 I BV (RI)C G154003.3748 0.0001 I BV (RI)C G154004.3037 0.0001 I BV (RI)C G1BB Peg 54039.3068 0.0001 I V (RI)C G1DI Peg 53967.4772 0.0001 I K2V351 Peg 53945.4657 0.0001 II K2V357 Peg 54005.4320 0.0001 I K2V432 Per 54003.3866 0.0001 I V K154017.5696 0.0001 I V K1DV Ps 53618.5659 0.0001 I BV (RI)C G153637.3862 0.0001 I BV (RI)C G153640.4720 0.0001 I BV (RI)C G153648.3397 0.0002 II BV (RI)C G153648.4938 0.0001 I BV (RI)C G153671.3290 0.0001 I BV (RI)C G153963.5049 0.0001 I K153965.5111 0.0004 II K153972.4523 0.0001 I K153974.4580 0.0001 II K153995.4397 0.0001 II K154026.2961 0.0001 II BV (RI)C G154026.4530 0.0001 I BV (RI)C G154027.3771 0.0001 I BV (RI)C G154035.3992 0.0001 I BV (RI)C G1CW Sge 53935.5438 0.0005 II K153936.5269 0.0002 I K153942.4714 0.0003 I K153967.5616 0.0003 I V K154019.4057 0.0003 I V K1V Sge 53515.4940 0.0002 I V H253579.5023 0.0001 I V RC H253580.5293 0.0002 I BV (RI)C H253581.5574 0.0003 I B(RI)C H253596.4716 0.0004 I V (RI)C H253615.5040 0.0001 I BV (RI)C H253619.3585 0.0003 II (RI)C H2
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Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+V Sge 53900.3619 0.0001 I V K153902.4117 0.0001 I V K153940.4648 0.0003 I V K153967.4877 0.0006 II BV RC H153972.3476 0.0005 I V K153975.4324 0.0002 I K153991.3636 0.0002 I BV RC H153992.4066 0.0001 I BV RC H153993.4375 0.0001 I V RC H153993.4427 0.0006 I V K153999.3319 0.0003 II BV RC H154000.3932 0.0003 II BV RC H154007.3107 0.0001 I V K154018.3713 0.0005 II V H154023.2561 0.0001 I BV IC H154024.2779 0.0001 I BV (RI)C H154026.3407 0.0003 I V K1EQ Tau 54022.5508 0.0001 I V K1V781 Tau 53767.2730 0.0003 I RI ROXY UMa 53833.3711 0.0001 II BV (RI)C G153834.3295 0.0001 II BV (RI)C G1TV UMi 53848.3990 0.0008 I K153860.4463 0.0001 I K153865.4388 0.0002 I K153866.4750 0.0006 II K1AG Vir 53450.4496 0.0002 II N G253451.4089 0.0002 I N G253285.3871 0.0001 II V G1PY Vir 54201.7944 0.0001 I DDOER Vul 53936.4766 0.0004 II K2BD+7 3142 54188.8663 0.0001 I DDOExplanation of the remarks in the table:Remark gives observatoryRemarks:Times of minima are weighted averages from all �lters used
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ERRATUM FOR IBVS 5777The following orretions for the paper "New Minima Times of Seleted ElipsingBinaries" by Parimuha et al. were ommuniated by the authors after the publiation:
Star Original Correted--------------------------------------EP And 53005.3233 I 54005.3233 IUV Lyn 54068.6367 I 54068.6367 IIGZ And 53947.4616 should be deletedCW Cas 53942.4711 should be deletedGW Cep 53866.4409 should be deletedRW Com 53830.3059 should be deletedRW Com 53847.4787 should be deletedAG Vir 53285.3871 should be deleted
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H� OBSERVATIONS OF THE BINARY SYSTEM HR 2142POLLMANN, E.Email: ErnstPollmann�aol.om

HR 2142 (HD 41335, V696 Mon) is a Be star of visual magnitude 5.2 mag. In thepast 50 years it was the subjet of many studies. Its projeted rotational veloity (v sin i)is very high (350{400 km/s) (Peters, 1972; Slettebak, 1982). The extreme width of theemission lines made it diÆult to lassify the spetrum, but today HR 2142 is lassi�ed asB2IVe. The most remarkable harateristis of its spetrum are the Balmer emission lineswith a entral reversal or absorption feature from the irumstellar envelope. Sine thedisovery of periodi pro�le variations in the Balmer lines HR 2142 has been onsideredto be a binary system with an orbital period of 80.86 days (Peters, 1983, 2001; Peters& Gies, 2002). The irular orbital solution was obtained from RV measurements basedupon measurements of the wings of the broad Balmer and He lines (Peters, 1983). Theephemeris from that paper:T = JD 2441990:5� 1:1; P = 80:860� 0:005 dayswas used for alulation of the phases here. The periodi behaviour mainly pertains theappearane of primary and seondary shell phases (Peters, 1972). This is indiated bythe appearane of shell (absorption) lines in the emission Balmer pro�les and by periodiH� V=R variations.Sine the azimuthal distribution of this plasma material is omplex and the H� pro�leomes from extended disk regions, a tomographi study for mapping the V=R-variationsis onsidered partiularly useful. It may ontribute to larify whether the variability isfurther stritly periodi or whether there are referenes of disturbanes by disk instability(ompletely without ompanions) or tidal disturbanes. Therefore Monika Maintz andThomas Rivinius, then sta� astronomers from the Landessternwarte Heidelberg in Ger-many, suggested a ollaboration with amateur astronomers who ould provide line pro�leobservations with a more frequent overage than it is possible at large observatories. Ingeneral the strength of entral reversal depends on the inlination of the binary's orbitalplane to the line of sight. High inlination auses a strong entral absorption, beausethe infalling gas intersets the line of sight. With a dispersion of at least 35 �A/mmand R � 12000 these V=R variations an be observed with instruments now available toamateurs.The spetra disussed here were obtained with a 20-m (f=4) Shmidt{Cassegraintelesope at the observatory of the Vereinigung der Sternfreunde, K�oln, onneted with aslitless spetrograph: dispersion = 27 �A/mm, R � 14000. Fig. 1 illustrates my �ndingswith 30 individual H� spetra that were obtained from September 2003 to April 2006.
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Figure 1.a{. The three panels show the H� pro�les arranged aording to the orbital phase. It anbe seen that the V=R ratios during the orbital period are mostly less than 1, while between phases 0.75and 0.07 the V=R ratios larger than 1 are more ommon. During the shell phase the absorptionomponent in H� is anked by the emission. On the other hand, we do not see any strit periodibehaviour of the V=R ratio like in some (but not all) other binary systems. This fat an be anindiation of a ompliated behaviour in the irumstellar matter in the system of HR 2142
Depending on the orbital phase, we see the enhaned emission either red- or blueshiftedas V=R variation. The entral reversal develops around phase 0.0 or 1.0, when an addi-tional plasma material infall is in front of the Be primary. At this phase the ompanionis between the observer and the Be star. The extent, to whih the disk is symmetriallydistributed with respet to the line of sight, a�ets the observed strength of the V and Rpeaks.Within the three observational periods di�erent orbits are phasedly represented. Fig. 1shows variations with the orbital phase and some hanges from yle to yle. The legendat right identi�es the orbital phase of eah spetrum. The phase-dependent V=R behaviorderived from these spetra is shown in Fig. 2.The unertainties on EW and V=R were determined by measurements of standardstars on three nights for a total of 8 hours of observation. For both values unertaintywas less than 3% for individual measurements at one night. A sharp derease in V=Rbetween phases 0.9{1.04 is learly visible. The derived V=R ratios of the spetra between09/2003{04/2006 have maximum values of 1.07 at phase 0.85 (2003/2004), 1.22 at phase0.93 (2004/2005) and 1.16 at phase 0.9 (2005/2006). In addition there is a remarkableV=R hange between phases 0.5 and 0.6. At these phases, the ompanion is behind the
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primary omponent. The V=R hange is also observable here, similar to the situation atphase 1.0, although it is less pronouned beause of the elipse of the primary.

Figure 2. V=R variation of H� based on observations from 09/2003{04/2004, 09/2004{01/2005,10/2005{04/2006
Aknowledgment. The author thanks Dr. Monika Maintz and Dr. Thomas Riv-inius (both formerly from Landessternwarte Heidelberg) for enouraging this study, andDr. Reinhard Hanushik (European Southern Observatory) and Dr. Anatoly Mirosh-nihenko (University of North Carolina at Greensboro) for arefully reading the manusript.

Referenes:Peters, G.J., 1972, PASP, 84, 334Peters, G.J., 1983, PASP, 95, 311Peters, G.J., 2001, Publiations of the Astron. Inst. Aad. Si. Czeh Republ., 89, 30Peters, G.J., Gies, D.R., 2002, ASP Conferene Series, 279, 149, in: Exoti Stars asChallenges to Evolution, ed. Christopher A. Tout & Walter Van Hamme, ASP, SanFraniso (= Pro. IAU Coll., 187, 149)Slettebak, A., 1982, ApJS, 50, 55
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V2467 CYG | A NOVA WITH EXTREMELY STRONGO I 8446�A EMISSIONTOMOV, T.; MIKO LAJEWSKI, M.; RAGAN, E.; CIKA LA, M.; �SWIERCZY�NSKI, E.; BRO _ZEK, T.;KARSKA, A.; WYCHUDZKI, P.; WIE�CEK, M.; GA LAN, C.; KOZIATEK, P.; LEWANDOWSKI, M.;RADOMSKI, T.; CZART, K.; ZAJCZYK, A.; KONORSKI, P.; NIEDZIELSKI, A.Centrum Astronomii, Uniwersytet Miko laja Kopernika, ul. Gagarina 11, Pl-87100 Toru�n, Poland

V2467 Cyg � Nova Cyg 2007 was disovered by Tago (see Nakano et al., 2007) at 7:m4on Marh 15.8 already delining from the maximum. The brightness maximum ourredsomewhere between this date and Tago's last negative observation on Marh 12.8 (Nakanoet al., 2007). The nova was on�rmed spetrosopially on Marh 16.8 with an expansionveloity of � 1200 km s�1, measured for the P Cyg absorption omponent of H� (Nakanoet al., 2007). Kubat & Niemzura (2007) reported a veloity of 968 km s�1 on Marh 17.1and 900 km s�1 on Marh 17.2. Munari et al. (2007) presented a detailed quantitativedesription of the optial spetrum on Marh 18.2 and onluded that V2467 Cyg belongsto Williams's (1992) \Fe II" lass. They reported the presene of two P Cyg absorptionomponents in the H� and H� pro�les with veloities 913 km s�1 and 1900 km s�1. Steeghset al. (2007) identi�ed the progenitor as an early A spetral type objet with IPHASmagnitudes r0 = 18:m46 � 0:m01 and i0 = 17:m49 � 0:m1. They estimated the distane toV2467 Cyg in the range 1.5{4 kp and an outburst amplitude � 12m typial for \Fe II"type galati novae.Photometri and spetral observations of V2467 Cyg at the Toru�n Observatory beganon Marh 24, about ten days after the maximum brightness. Photometri data werereorded with the 60-m Cassegrain and 60/90-m Shmidt{Cassegrain telesopes andthe SAVS equipment (Niedzielski et al., 2003), all of them equipped with CCD ameras.We used the Henden & Munari (2007) photometri sequene to redue our observationaldata. Additionally, we arried out rapid brightness variation monitoring, mainly in Vand RC. The photometri data are listed in Table 1, the monitoring data are availableeletronially.Spetra with R � 3000, � 1500 and � 750 overing di�erent regions in the spetralinterval 4000 �A{8800 �A were reorded with the Canadian Copernius Spetrograph (CCS)attahed to the 60/90-m Shmidt{Cassegrain telesope. Additionally, with the sametelesope, we obtained prismati spetra in the range 4300 �A{10500 �A with a resolutionof about � 5 �A, � 20 �A and � 60 �A at H, H� and 9000 �A, respetively.The nova light urve and the olor indies after April 12, 2007 are shown in Fig. 1. Thestar is already � 4m fainter than at maximum, one month earlier. During the followingmonth the V2467 Cyg brightness in V dereased by about 0:m9. The most remarkablevariation is a dip between JD 2454206 and JD 2454214. The olors U � B and B � V



2 IBVS 5779
Table 1. Toru�n UBV RCIC photometri observations of V2467 CygHJD U B V RC IC Telesope Monitoring�2454184.611 9.56 SAVS2454185.615 9.70 SAVS2454203.458 12.40 11.42 90-m 3:h6 (V )2454203.595 12.87 12.45 11.37 8.92 7.84 60-m 0:h3 (B); 0:h9 (RC)2454204.508 12.95 12.47 11.42 8.93 7.87 60-m 2:h3 (B); 2:h2 (RC)2454206.483 13.09 12.64 11.60 9.10 8.07 60-m 2:h8 (B); 2:h7 (RC)2454207.481 13.43 12.82 11.84 9.34 8.37 60-m2454207.549 11.79 SAVS2454209.551 12.11 SAVS2454211.598 13.23 12.80 11.81 9.39 8.46 60-m 3:h4 (V ); 3:h3 (RC)2454212.544 11.71 SAVS2454216.503 13.09 12.73 11.71 9.37 8.52 60-m 1:h6 (V ); 1:h7 (RC)2454217.475 13.18 12.72 11.71 9.34 8.48 60-m 2:h6 (V;RC)2454218.588 13.12 12.79 11.76 9.41 8.57 60-m 2:h7 (V;RC)2454221.455 13.25 12.89 11.84 9.53 8.75 60-m 3:h0 (RC)2454222.430 13.29 12.75 11.76 9.49 8.73 60-m 2:h9 (V ); 3:h5 (RC)2454224.433 13.37 12.80 11.77 9.52 8.75 60-m 3:h5 (V;RC)2454226.457 13.45 12.91 11.88 9.65 8.91 60-m 1:h0 (RC)2454230.501 12.99 12.04 9.82 9.17 60-m2454240.560 12.13 9.98 9.42 60-m2454241.419 13.17 13.01 12.12 9.96 9.37 60-m 3:h5 (V;RC)2454244.554 13.06 12.96 11.99 9.92 9.30 60-m2454245.397 13.05 12.04 9.94 9.34 60-m2454246.392 13.12 12.21 10.06 9.54 60-m2454249.421 13.80 13.19 12.32 10.19 9.66 60-m* Available at the IBVS website for B; V;RC �lters as �les 5779-t1.txt, 5779-t2.txt, 5779-t3.txt, respetively
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Figure 1. The V light urve and the olor variations of V2467 Cyg. In the two bottom panels, the uxratio O I 8446 �A/H� and the H� ux from our objetive prism spetra are shown
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In Fig. 2 examples of our V andRC monitoring are shown. Similar short time variabilityis obvious in both �lters with a signi�antly larger amplitude in V . Fourier analysis annotdistinguish a single oherent frequeny in both V and RC bands. We have analyzedresiduals from eah night's mean brightness for 18.4 hours and 1220 observational pointsin V , and 17.3 hours and 983 points in the RC band, obtained during the period April12{May 5. The resulting power spetra are shown in Fig. 3 and look like a superpositionof two quasi periodi osillations (QPO) P1 � 3h and P2 � 2h, just above and below theperiod gap for atalysmi variables. The most probable period lies between the peaksat 6.24 d�1 for RC and at 6.72 d�1 for V , both marked in Fig. 3. The light urvesorresponding to these frequenies are presented in the right panels of the same �gure.The light urves for any other strong aliases look similar.
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Figure 4. The lower urve shows the objetive prism spetrum of V2467 Cyg obtained on April 13,2007. The same spetrum multiplied by 8 is also plotted
Sine the beginning of our observations, V2467 Cyg followed a normal \Fe II" novaspetral evolution. At the end of Marh, the spetrum was dominated by Balmer andFe II emission lines. Two P Cyg absorption omponents were obvious in the Balmer linesand the slowest one was easily visible in the Fe II lines as well. Their veloities wereabout 2290 km s�1 and 1300 km s�1 on Marh 24 and inreased to � 2590 km s�1 and� 1405 km s�1 on April 1.Between April 1 and 13 the nova spetrum hanged signi�antly. The [OI℄ lines 6300 �Aand 6364 �A, visible as weak emissions sine the beginning of our observations, inreasedsigni�antly during this period. Many new emission lines appeared in the spetrum. Themost intensive among them were [OIII℄ 5007 �A, [OI℄ 5577 �A, [NII℄ 5755 �A, He I 5876 �A,6678 �A, 7065 �A, C II 7234 �A, [OII℄ 7325 �A. However, the strongest emission line was O I8446 �A (Fig. 4). We started our objetive prism observations overing this region onApril 13 but the line was probably present in the spetrum during all the time of ourobservations. The reason why we think this relates to the other O I line at 7774 �A visibleat the red edge of our CCS spetrum obtained on Marh 26. In the later spetra, both O Ilines were visible together and the 8446 �A one was muh stronger. In Fig. 1 the hangesin the H� ux as well as the ux ratio O I 8446 �A/H� are shown. The H� ux dereasesfrom � 4:9�10�10 erg m�2 se�1 in mid April to � 2:0�10�10 erg m�2 se�1 in mid May.During the same time the ux ratio O I 8446 �A/H� hanges from � 1:2 to � 0:5. TheO I 8446 �A ux larger than H� is probably exeptional. However, this O I line is produedin a uoresent asade as a result of pumping by Ly� H I photons (Kastner & Bhatia,1995), so suh a strong O I ux ould indiate an extremely high oxygen overabundane.Aknowledgements. This work was supported by the Polish MNiSW Grant N203018 32/2338. We are grateful to Boud Roukema for the improvement of English.Referenes:Henden, A., Munari, U., 2007, IBVS, No. 5769Kastner, S.O., Bhatia, A.K., 1995, ApJ, 439, 346Kubat, J., Niemzura, E., 2007, CBET, No. 894Munari, U., Dalla Via, G., Valisa, P., Dallaporta, S., Castellani, F., 2007, CBET, No. 897Nakano, S., Tago, A., Nishiyama, K., Sakamoto, T., 2007, IAUC, No. 8821Niedzielski, A., Maiejewski, G., Czart, K., 2003, AA, 53, 281Steeghs, D., Drew, J., Greimel, R., et al., 2007, ATel, No. 1031Williams, R.E., 1992, AJ, 104, 725
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CL AURIGAE: A TRIPLE SYSTEM WITH MASS TRANSFER

WOLF, M.1; KOTKOV�A, L.2; BR�AT, L.3; HAN�ZL, D.4; HORNOCH, K.5; LEHK�Y, M.6;�SMELCER, L.7; ZASCHE, P.11 Astronomial Institute, Charles University Prague, V Hole�sovi�k�ah 2, CZ-180 00 Praha 8, Czeh Republi,e-mail: wolf�esnet.z2 Astronomial Institute, Aademy of Sienes, CZ-251 65 Ond�rejov, Czeh Republi, e-mail: lenka�asu.as.z3 Private Observatory, Velk�a �Upa 193, CZ-542 21 Pe pod Sn�e�zkou, Czeh Republi, e-mail: brat�snezkou.z4 Faulty of Siene, Masaryk University, Kotl�a�rsk�a 2, CZ-611 37 Brno, Czeh Republi5 Private Observatory, CZ-664 31 Lelekovie 393, Czeh Republi, e-mail: k.hornoh�entrum.z6 Observatory and Planetarium, Z�ame�ek 456, CZ-500 08 Hrade Kr�alov�e, Czeh Republi7 Observatory, Vset��nsk�a 78, CZ-575 01 Vala�ssk�e Mezi�r�����, Czeh Republi, e-mail: lsmeler�astrovm.z
The semi-detahed elipsing binary CL Aurigae (GSC 2393.1455, FL 439, HV 6886;Bmax = 11:7 mag) is a relatively faint but frequently observed binary with a short orbitalperiod about 1.24 days. CL Aur was disovered to be a variable star photographially byHo�eit (1935). Later Kurohkin (1951) derived the �rst light elementsPri: Min: = HJD 24 32967:262 + 1:d2443666� E:Next visual observations were made by Szafranie (1960), the spetral type was determinedby G�otz & Wenzel (1968). Wolf et al. (1999) in their period study predited a third bodyin eentri orbit (e = 0:4) with a period of about 22.5 years. To our knowledge this starhas not been measured spetrosopially sine disovery.We observed elipses of CL Aur regularly every year and obtained 18 new preise timesof minimum light. Our CCD photometry was arried out from 2001 until Marh 2007at six observatories: Brno, Lelekovie, Hrade Kr�alov�e, Ond�rejov, Pe pod Sn�e�zkou andVala�ssk�e Mezi�r����� observatories, Czeh Republi. Di�erent telesopes, CCD ameras and�lters were used (see Table 1). The nearby star GSC 2393.1532 (V = 11:4 mag) on thesame frame as CL Aur served as a primary omparison star during these observations.See also http://nyx.asu.as.z/�lenka/dbvar/ for more information. The new timesof primary minimum and their errors were determined using the least squares �t of thedata by the biseting hord method. These times of minimum are presented in Table 1.In this table, N stands for the number of observations used in the alulation of theminimum time, the others are self-evident. The epohs were alulated aording to thenew ephemeris given in the text.The hange of period of CL Aur was studied by means of an O�C diagram analysis.We took in onsideration all older visual and photographi times of minima found in
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Table 1: New times of minimum light of CL AurJD Hel.� Epoh Error N Observatory24 00000 (days) Telesope, amera, �lter51901.6065 1450.0 0.0002 107 Hrade Kr�alov�e 40-m, ST-7, V51901.6070 1450.0 0.0003 89 Lelekovie 35-m, ST-6V, R52017.3345 1543.0 0.0003 52 Lelekovie 35-m, ST-6V, R52252.5171 1732.0 0.0001 80 Ond�rejov 65-m, AP7p, R52333.4014 1797.0 0.0001 88 Ond�rejov 65-m, AP7p, R52522.5455 1949.0 0.0001 46 Ond�rejov 65-m, AP7p, R52684.3143 2079.0 0.0001 77 Ond�rejov 65-m, AP7p, R52899.5915 2253.0 0.0002 31 Ond�rejov 65-m, AP7p, R52964.2991 2304.0 0.0001 90 Ond�rejov 65-m, AP7p, R53425.3416 2674.5 0.0001 98 Ond�rejov 65-m, AP7p, R53713.4178 2906.0 0.0001 83 Ond�rejov 65-m, AP7p, R53746.3945 2932.5 0.0002 73 Ond�rejov 65-m, AP7p, R53769.4149 2951.0 0.0001 64 Ond�rejov 65-m, AP7p, R54070.5565 3193.0 0.0002 65 Pe pod Sn�e�zkou 20-m, ST-8, R54141.4868 3250.0 0.0002 104 Brno 20-m, ST-6V, R54171.3516 3274.0 0.0001 137 Brno 20-m, ST-6V, R54176.3298 3278.0 0.0001 33 Vala�ssk�e Mezi�r����� 28-m, ST-7, V;R54186.2843 3286.0 0.0002 16 Vala�ssk�e Mezi�r����� 28-m, ST-7, V;R
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Figure 1. The omplete O � C diagram for CL Aur. The numerous visual and photographi times aredenoted by dots, the primary and seondary CCD times are denoted by irles and triangles, resp. Thesinusoidal urve orresponds to the third body orbit, the dashed urve denotes a period inrease ofabout 1.3 seonds per entury
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speial databases of AAVSO1 and BRNO2 observers, all times given in Wolf et al. (1999,their Table 1), as well as urrent numerous CCD timings given in H�ubsher et al. (2005,2006), Nelson (2006), B��r�o et al. (2007), Dogru et al. (2007), H�ubsher & Walter (2007)and Smith & Caton (2007). The period inrease and sinusoidal deviations of the O � Cvalues aused by a light-time e�et are well remarkable. Our analysis of the third bodygives the following parameters:P3 (period) = 7910� 80 days= 21:7� 0:2 yearsT (time of periastron) = J.D. 24 43880� 80A (semi-amplitude) = 0:0138� 0:0012 day! (length of periastron) = 209:2� 1:2 degreese3 (eentriity) = 0:32� 0:02These values were obtained by the least squares method together with the quadrati lightelementsPri: Min: = HJD 2450097:2712(5) + 1:d24437505(18)� E + 2:d52(4)� 10�10 � E2:The period inrease resulting from these elements is 5:04 � 10�10 day/yle or 1:48 �10�7 day/year or 1.3 seonds per entury, respetively. For this solution all times wereused with di�erent weights, their list is given in an eletroni table available through theIBVS website as �le 5780-t2.txt. The orresponding O�C diagrams are plotted in Fig. 1and Fig. 2.
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Figure 2. The O � C diagram of CL Aur based on urrent CCD measurements. Primary andseondary times are denoted by irles and triangles, resp. The sinusoidal urve orresponds to thethird body orbit with a short period of about 22 years and a semi-amplitude about 20 minutes1http://www.aavso.org/observing/programs/elipser/ebtom.shtml2http://var.astro.z/ogate



4 IBVS 5780
Assuming a oplanar orbit (i3 = 90Æ) and adopting a total mass of the elipsing pairwith A1 primary to beM1+M2 ' 3:0M�, we an obtain a lower limit for the mass of thethird omponent M3;min. The mass funtion has a value f(M) = 0:034 M�, from whihthe minimum mass of the third body follows as 0.79 M�. A possible third omponentof spetral type about K2 with the bolometri magnitude of m3 ' 5:7 mag (Harmane,1988) produes a hardly detetable third light of L3 ' 1:5% of the total light.Our result indiates, that CL Aur is probably the next member of a group of triplesystems with mass transfer deserving a regular monitoring (e.g. RR Dra, TZ Eri; Zashe,2007). Approx. 50% of the third-body orbit is well-overed by the preise photoeletriand CCD observations. Therefore, new high-auray timings of this elipsing system areneessary in order to over the third-body orbit and to improve parameters given above.Aknowledgements. This investigation was supported by the Grant Ageny of theCzeh Republi, grants No. 205/04/2063 and No. 205/06/0217. We also aknowledge thesupport from the Researh Program MSM0021620860 of the Ministry of Eduation. Thisresearh has made use of the SIMBAD database, operated at CDS, Strasbourg, Frane,and of NASA's Astrophysis Data System.

Referenes:B��r�o, I.B., Borkovits, T., Heged�us, T., et al., 2007, IBVS, No. 5753Dogru, S.S., Donmez, A., Tuysuz, M., et al., 2007, IBVS, No. 5746G�otz, W., Wenzel, 1968, Mitteilungen Ver. Sterne, 5, 5Harmane, P., 1988, Bull. Astr. Inst. Czeh., 39, 329Ho�eit, D., 1935, Harvard Bulletin, 901, 20H�ubsher, J., Walter, F., 2007, IBVS, No. 5761H�ubsher, J., Pashke, A., Walter, F., 2005, IBVS, No. 5657H�ubsher, J., Pashke, A., Walter, F., 2006, IBVS, No. 5731Kurohkin, N.E., 1951, Variable Stars, 8, 351Nelson, R.H., 2006, IBVS, No. 5672Smith, A.B., Caton D.B., 2007, IBVS, No. 5745Szafranie, R., 1960, Ata Astronomia, 10, 99Wolf, M., �Sarounov�a, L., Bro�z, M., Horan, R., 1999, IBVS, No. 4683Zashe, P., 2007, AJ, submitted

ERRATUM FOR IBVS 4683
CL Aur is not BD +33Æ0975.The Editors
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166. LIST OF TIMINGS OF MINIMA ECLIPSING BINARIESBY BBSAG OBSERVERS(BBSAG Bulletin No. 133)DIETHELM, ROGERBBSAG, Bahnhofstrasse 3, CH{4118 Rodersdorf, Switzerland

The following Table lists timings of minima of elipsing binaries seured by photoele-trial means by BBSAG observers, primarily obtained between July 2006 and June 2007.The given O � C values generally refer to the linear elements of the GCVS (Kholopovet al., 1985), exept for the ases stated in the remarks. All times given are helioentriUTC.
Variable Type HJD 24. . . � O � C n Obs RemarksDS And p 54096.2943 0.0004 +0:0022 29 RD VKN And p 54090.3058 0.0005 +0:0012 18 RD V; el.: BAV Mitt. 36, 11GSC2808-139 And s 54097.2513 0.0009 12 RD VV557 Aql p 53919.5378 0.0009 +0:4546 12 RD VV737 Aql p 53933.4849 0.0002 �0:1271 26 RD VV760 Aql p 53934.4143 0.0003 �0:0225 22 RD VV770 Aql p 53933.5302 0.0004 +0:3455 18 RD VV917 Aql p 53919.4687 0.0002 +0:1154 35 RD V; d=0.06 daysp 53941.4566 0.0002 +1:1145 27 RD VNSV12008 Aql s 53918.4289 0.0008 �0:0076 15 RD V; el.: IBVS, No. 5644ZZ Aur s 54165.3516 0.0009 +0:0206 21 EBl CAP Aur s 54172.303 0.003 +0:003 8 RD VEM Aur s 54172.3949 0.0013 �0:1716 12 RD VGX Aur p 54172.3759 0.0005 +0:0581 17 RD V; el.: BAV Mitt. 69HP Aur s 54172.3419 0.0005 +0:0527 23 RD VIZ Aur p 54097.5126 0.0003 30 RD VV365 Aur p 54172.3323 0.0003 �0:0075 21 RD V; el.: MVS 10, 153V523 Aur p 54172.3952 0.0011 9 RD VGSC2393-680 Aur s 54130.3887 0.0015 +0:0070 10 EBl C; el.: IBVS No. 5699GSC2903-237 Aur s 54130.4206 0.0005 +0:0019 17 EBl C; el.: IBVS No. 5699GSC2915-212 Aur p 54165.4772 0.0005 +0:0021 25 EBl C; el.: IBVS No. 5700GSC3751-178 Aur s 54097.5513 0.0003 �0:0071 27 RD V; el.: 2453285.2664 + 0.3286 * Es 54172.3345 0.0002 �0:0079 21 RD VGM Boo s 53936.4531 0.0008 +0:0313 13 EBl R; el.: IBVS No. 5125s 54174.4301 0.0011 +0:0355 13 EBl CGN Boo s 53936.4724 0.0011 +0:0100 10 EBl R; el.: IBVS No. 5125s 54174.4349 0.0006 +0:0094 12 EBl CGQ Boo p 53936.493 0.004 �0:008 11 EBl R; el.: IBVS No. 5125s 54197.4751 0.0014 �0:0046 25 EBl C
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Variable Type HJD 24. . . � O � C n Obs RemarksGR Boo p 53936.4397 0.0014 +0:0052 16 EBl R; el.: IBVS No. 5125p 54174.4916 0.0003 +0:0016 16 EBl CGSC2013-288 Boo p 53936.4179 0.0017 �0:0069 14 EBl R; el.: IBVS No. 5699p 54174.3699 0.0007 �0:0034 16 EBl Cs 54174.5203 0.0008 �0:0045 14 EBl CAO Cam p 54173.3745 0.0003 �0:0313 29 RD V; el.: PASP 97, 648CD Cam p 54173.3819 0.0009 +0:0999 31 RD V; el.: IBVS No. 3753HW Cam p 54173.4001 0.0008 +0:0563 22 RD V; el.: IBVS No. 4526MT Cam s 54173.3388 0.0003 �0:0157 29 RD V; el.: IBVS No. 5600GSC3715-1039 Cam p 54173.3517 0.0006 �0:0469 37 RD V; el.: IBVS No. 5700NSV3715 Cam p 54173.278 0.005 6 RD VDF CVn s 54170.4856 0.0004 +0:0443 22 EBl C; el.: IBVS No. 5021DH CVn p 54170.3917 0.0006 �0:0134 12 EBl C; el.: IBVS No. 5149DQ CVn p 54170.337 0.003 �0:001 10 EBl C; el.: IBVS No. 5541DX CVn s 54172.4590 0.0007 +0:0051 16 EBl C; el.: IBVS No. 5403DY CVn p 54172.2952 0.0003 �0:0041 9 EBl C; el.: IBVS No. 5403s 54172.4138 0.0015 �0:0085 13 EBl CEE CVn s 53979.3337 0.0010 �0:0187 15 EBl R; el.: IBVS No. 5403s 54172.3757 0.0010 �0:0040 10 EBl CEF CVn s 54172.4335 0.0010 �0:0003 19 EBl C; el.: IBVS No. 5269EG CVn s 54172.4727 0.0005 +0:0220 16 EBl C; el.: IBVS No. 5269EI CVn p 54172.4083 0.0009 �0:0043 11 EBl C; el.: IBVS No. 5403GSC2534-1121 CVn s 54170.3640 0.0008 +0:0031 14 EBl C; el.: IBVS No. 5541GSC2537-520 CVn p 54170.3811 0.0009 �0:0061 19 EBl C; el.: IBVS No. 5541GSC2544-1007 CVn p 53936.3887 0.0008 �0:0009 10 EBl R; el.: IBVS No. 5541p 54170.3973 0.0002 +0:0054 11 EBl CGSC2544-1090 CVn s 53979.381 0.003 �0:002 10 EBl R; el.: IBVS No. 5699p 54174.4864 0.0007 +0:0085 18 EBl CGSC2545-970 CVn s 53936.5091 0.0014 +0:0004 10 EBl R; el.: IBVS No. 5699p 54174.4923 0.0004 �0:0069 11 EBl CGSC3034-299 CVn p 53936.4936 0.0003 �0:0023 9 EBl R; el.: IBVS No. 5699s 54174.4898 0.0008 +0:0004 18 EBl CAX Cas p 54097.3037 0.0003 �0:0901 27 RD VDP Cas p 54097.256 0.003 +0:049 16 RD VGH Cas p 54090.2659 0.0002 �0:4710 24 RD VKT Cas p 54097.3096 0.0004 �0:1208 29 RD VMS Cas p 54090.3051 0.0006 +0:0397 19 RD VNU Cas p 54096.2857 0.0009 +0:2315 24 RD VV374 Cas p 54090.3276 0.0005 +0:0165 10 RD VV419 Cas p 54097.3637 0.0013 +0:0393 14 RD VV423 Cas - 54090.3323 0.0012 �0:1386 9 RD VV651 Cas s 54090.3002 0.0007 +0:0025 16 RD V; el.: IBVS No. 3554V775 Cas p 54172.364 0.003 �0:004 18 RD V; el.: IBVS No. 5557NSV517 Cas p 54096.361 0.008 +0:043 11 RD V; el.: IBVS No. 5609CO Cep p 53918.4686 0.0006 �0:1795 33 RD V; eentri orbitEO Cep p 54097.2971 0.0007 +0:0821 29 RD V; d = 0.09 dGG Cep p 54096.2931 0.0004 �0:0809 26 RD VGW Cep p 54097.3022 0.0007 �0:0069 20 RD V; el.: IBVS No. 4293IW Cep p 54096.3551 0.0007 +0:0260 9 RD VNSV43 Cep s 53932.534 0.005 +0:169 18 RD V; el.: IBVS, No. 5630; eentri orbitVY Com p 54200.4174 0.0018 +0:0491 35 RD VLL Com p 54200.4087 0.0004 �0:0322 27 RD V; el.: IBVS No. 4386LO Com s 54170.4664 0.0005 +0:0071 21 EBl C; el.: IBVS No. 5052p 54200.3953 0.0010 +0:0113 20 RD VLP Com p 54170.4792 0.0004 �0:0159 20 EBl C; el.: IBVS No. 5052s 54200.3910 0.0007 �0:0113 17 RD VMR Com p 54172.4182 0.0006 �0:0250 20 EBl C; el.: IBVS No. 5269
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Variable Type HJD 24. . . � O � C n Obs RemarksAR CrB s 54197.4971 0.0009 +0:0013 15 EBl C; el.: IBVS No. 5295AS CrB p 54197.4022 0.0012 +0:0049 16 EBl C; el.: IBVS No. 5295AV CrB s 54197.4513 0.0006 �0:0080 22 EBl C; el.: IBVS No. 5295GG Cyg p 53919.5050 0.0007 +0:1230 24 RD V; d=0.05 daysPQ Cyg p 53941.4343 0.0012 +0:0273 22 RD V; d=0.04 daysV346 Cyg p 53932.4276 0.0002 +0:1090 23 RD VV385 Cyg p 53934.4300 0.0008 �0:1270 25 RD VV501 Cyg p 53918.377 0.005 �0:202 8 RD VV635 Cyg p 53941.4878 0.0003 �0:0452 27 RD VV753 Cyg p 53932.4807 0.0001 +0:0026 27 RD V; el.: BAV M., 69V824 Cyg p 53934.4227 0.0005 +0:0163 19 RD VV853 Cyg p 53932.4625 0.0005 +0:0223 28 RD VV869 Cyg s 53932.4396 0.0011 +0:0096 21 RD VV910 Cyg p 53934.4333 0.0005 �0:0257 25 RD VV961 Cyg p 53918.4636 0.0002 +0:0013 18 RD V; el.: IBVS, No. 4278V964 Cyg p 53919.4529 0.0009 +0:0396 25 RD VV1066 Cyg p 53941.4587 0.0005 +0:0730 23 RD V; d=0.06 daysV1083 Cyg p 53946.4098 0.0002 �0:0603 23 RD V; d=0.03 daysV1411 Cyg p 53919.4873 0.0007 +0:2141 18 RD VV2280 Cyg s 54019.4317 0.0006 +0:0403 25 EBl R; el.: IBVS No. 4996V2282 Cyg s 54019.3294 0.0004 �0:0374 24 EBl R; el.: IBVS No. 4996V2284 Cyg s 54019.3126 0.0006 +0:0022 19 EBl R; el.: IBVS No. 4985V2294 Cyg s 54019.3626 0.0011 +0:0187 20 EBl R; el.: IBVS No. 4995GSC3159-1247 Cyg p 53934.5424 0.0014 +0:1086 11 RD V; el.: IBVS, No. 5600Z Dra p 54200.3792 0.0002 �0:1825 30 RD VMU Dra p 54018.268 0.005 �0:010 8 EBl R; el.: IBVS No. 5232s 54018.432 0.002 �0:021 13 EBl RDW Dra p 53932.4125 0.0007 +0:0076 18 RD V; el.: BBSAG Bull., 118, 7KP Dra p 53946.3934 0.0003 �0:0257 18 RD V; el.: IBVS, No. 5599GSC3523-505 Dra s 53984.409 0.002 �0:008 9 EBl R; el.: IBVS No. 5699p 53984.538 0.002 +0:002 12 EBl RGSC3552-321 Dra p 53984.4656 0.0014 +0:0034 17 EBl R; el.: IBVS No. 5699GSC3905-60 Dra p 53984.5007 0.0008 �0:0075 22 EBl R; el.: IBVS No. 5699AV Gem s 54097.5466 0.0005 �0:0307 35 RD VEG Gem p 54097.5907 0.0005 +0:2632 22 RD VLO Gem s 54097.5786 0.0003 +0:0145 29 RD V; el.: IBVS No. 5020DI Her p 53933.4817 0.0004 �0:0022 31 RD V; eentri orbitV1033 Her p 54210.4238 0.0003 �0:0127 13 EBl C; el.: IBVS 5146s 54210.5733 0.0003 �0:0122 14 EBl CV1036 Her s 54210.5591 0.0002 +0:0029 19 EBl C; el.: IBVS No. 5146V1038 Her p 54210.4519 0.0005 +0:0049 10 EBl C; el.: IBVS No. 5146V1039 Her s 54210.5300 0.0004 +0:0022 19 EBl C; el.: BBSAG Bull. 128, 10V1044 Her p 53992.308 0.003 �0:005 8 EBl R; el.: IBVS No. 5192s 53992.4266 0.0008 �0:0067 10 EBl Rs 54202.5078 0.0003 �0:0051 19 EBl CV1047 Her p 53992.3248 0.0011 �0:0088 10 EBl R; el.: IBVS No. 5192p 54202.410 0.002 �0:006 10 EBl Cs 54202.5686 0.0009 �0:0080 18 EBl CV1053 Her p 53992.406 0.004 +0:010 8 EBl R; el.: BBSAG Bull., 128, 10p 54202.4899 0.0006 +0:0030 13 EBl CV1055 Her p 53992.3522 0.0006 +0:0004 12 EBl R; el.: IBVS No. 5192p 54202.4118 0.0012 �0:0017 16 EBl Cs 54202.5752 0.0004 +0:0040 17 EBl CV1062 Her s 53992.423 0.003 �0:005 10 EBl R; el.: IBVS No. 4965p 54202.4958 0.0009 �0:0063 14 EBl Cs 54202.619 0.003 �0:009 9 EBl C
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Variable Type HJD 24. . . � O � C n Obs RemarksV1067 Her s 53992.363 0.003 +0:010 11 EBl R; el.: IBVS No. 4966p 53992.482 0.004 0:000 11 EBl Rs 54202.4550 0.0010 +0:0011 11 EBl Cp 54202.5873 0.0002 +0:0043 14 EBl CV1073 Her s 53992.3194 0.0006 +0:0083 10 EBl R; el.: IBVS No. 4975p 53992.4685 0.0010 +0:0102 12 EBl Rs 54202.4408 0.0008 +0:0137 12 EBl Cp 54202.5892 0.0015 +0:0149 15 EBl CV1094 Her s 54000.3477 0.0004 +0:0019 16 EBl R; el.: IBVS No. 5306s 54210.5274 0.0005 +0:0032 19 EBl CV1095 Her p 54002.3187 0.0007 �0:0094 24 EBl R; el.: IBVS No. 5306p 54210.4235 0.0007 �0:0104 16 EBl CV1096 Her s 54002.3346 0.0010 +0:0047 14 EBl R; el.: IBVS No. 5306s 54210.446 0.003 +0:016 12 EBl CV1097 Her p 54002.4182 0.0010 �0:0010 18 EBl R; el.: IBVS No. 5306s 54210.4505 0.0002 +0:0029 13 EBl CV1101 Her s 54000.277 0.004 +0:004 12 EBl R; el.: IBVS No. 5333p 54217.4343 0.0005 +0:0042 14 EBl CV1102 Her p 53941.434 0.002 +0:006 11 EBl R; el.: IBVS No. 5333p 54217.3736 0.0008 +0:0045 9 EBl CV1103 Her p 54000.3242 0.0003 �0:0010 17 EBl R; el.: IBVS No. 5333p 54217.3771 0.0009 �0:0061 11 EBl Cs 54217.5251 0.0008 �0:0038 12 EBl CV1104 Her p 54000.3333 0.0006 �0:0005 19 EBl R; el.: IBVS No. 5333s 54217.3833 0.0006 �0:0029 7 EBl Cp 54217.4962 0.0011 �0:0039 15 EBl CGSC963-246 Her s 53858.4941 0.0003 0:0000 21 EBl R; el.: IBVS No. 5799s 53877.386 0.004 +0:003 8 EBl Rp 53894.5374 0.0008 �0:0003 18 EBl Rp 53896.4629 0.0013 �0:0023 15 EBl Rp 53898.3971 0.0011 +0:0045 13 EBl Rs 53898.5831 0.0016 �0:0023 14 EBl Rs 53900.5100 0.0006 �0:0029 23 EBl Rp 53906.4903 0.0007 +0:0023 24 EBl Rs 53910.5352 0.0007 �0:0005 12 EBl RGSC1518-913 Her p 53858.4569 0.0018 +0:0019 18 EBl R; el.: IBVS No. 5799p 53877.4043 0.0017 +0:0011 9 EBl Rs 53894.583 0.003 �0:002 8 EBl Rs 53896.5096 0.0008 �0:0024 22 EBl Rs 53898.4382 0.0009 �0:0007 17 EBl Rp 53900.5267 0.0007 +0:0003 24 EBl Rs 53906.4678 0.0006 0:0000 16 EBl Rp 53910.4837 0.0004 +0:0015 15 EBl RGSC2587-289 Her s 53858.4640 0.0008 +0:0039 22 EBl R; el.: IBVS No. 5799p 53877.5007 0.0013 �0:0023 11 EBl Rs 53894.5214 0.0010 �0:0023 15 EBl Rp 53896.383 0.003 +0:006 7 EBl Rs 53896.5437 0.0008 �0:0023 22 EBl Rp 53898.3969 0.0008 �0:0028 15 EBl Rs 53898.5664 0.0008 �0:0018 16 EBl Rp 53900.4244 0.0009 +0:0024 18 EBl Rp 53906.4910 0.0006 +0:0023 17 EBl Rp 53910.5309 0.0011 �0:0023 13 EBl RGSC2587-1888 Her p 53858.5169 0.0006 +0:0018 17 EBl R; el.: IBVS No. 5799p 53877.4660 0.0009 �0:0034 11 EBl Rp 53894.5642 0.0015 +0:0049 17 EBl Rp 53896.4236 0.0019 �0:0001 10 EBl Rs 53898.4438 0.0011 +0:0004 25 EBl Rp 53900.4655 0.0010 +0:0024 19 EBl Rs 53906.5196 0.0012 �0:0027 14 EBl Rp 53910.4047 0.0018 +0:0017 13 EBl R
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Variable Type HJD 24. . . � O � C n Obs RemarksGSC2614-1369 Her p 53988.4691 0.0006 +0:0009 17 EBl R; el.: IBVS No. 5516p 54217.4103 0.0005 �0:0001 14 EBl CGSC2615-1821 Her s 53988.3813 0.0008 �0:0009 22 EBl R; el.: IBVS No. 5516p 54217.4371 0.0006 +0:0029 17 EBl CGSC2618-1385 Her p 53988.3350 0.0003 �0:0056 21 EBl R; el.: IBVS No. 5516s 54217.4258 0.0004 �0:0056 16 EBl CGSC3097-1297 Her s 53941.360 0.004 +0:002 10 EBl R; el.: IBVS No. 5564GSC3101-547 Her s 53941.3920 0.0010 +0:0038 12 EBl R; el.: IBVS No. 5564GSC3106-1368 Her s 53941.435 0.003 �0:061 14 EBl R; el.: IBVS No. 5564GSC3510-5 Her s 53984.4057 0.0012 +0:0132 20 EBl R; el.: IBVS No. 5564GSC3510-1283 Her p 53988.3923 0.0013 �0:0065 17 EBl R; el.: IBVS No. 5516; pulsator?s 54217.335 0.003 �0:007 8 EBl Cp 54217.4758 0.0014 �0:0053 11 EBl CGSC3532-553 Her s 53984.3035 0.0010 +0:0034 9 EBl R; el.: IBVS No. 5699p 53984.4578 0.0006 �0:0010 16 EBl RNSV10870 Her s 53918.4067 0.0021 �0:0065 19 RD V; el.: IBVS, No. 5630TZ La p 53946.5332 0.0007 +0:3197 16 RD VCO La s 54096.2892 0.0004 +0:0055 29 RD V; eentri orbitMZ La p 53941.567 0.002 �0:003 11 RD V; el.: JAAVSO 19, 12; eentri orbits 53946.4775 0.0004 +0:1684 34 RD Vp 54096.3501 0.0003 �0:0029 10 RD VNW La p 53946.3998 0.0006 �0:1058 19 RD V; d=0.03 daysEW Lyr p 53918.4628 0.0002 +0:2332 31 RD VV336 Lyr p 53933.4464 0.0012 �0:0053 27 RD VV400 Lyr p 54018.3454 0.0004 �0:0306 11 EBl R; el.: IBVS No. 4995V574 Lyr s 54018.3694 0.0009 �0:0036 15 EBl R; el.: IBVS No. 4976V579 Lyr s 54018.3642 0.0009 �0:0090 15 EBl R; el.: IBVS No. 4982V580 Lyr p 54018.332 0.003 �0:016 14 EBl R; el.: IBVS No. 4982V582 Lyr p 54018.2872 0.0019 +0:0326 10 EBl R; el.: IBVS No. 4985s 54018.4202 0.0020 +0:0377 9 EBl RV591 Lyr s 54014.3130 0.0011 �0:0024 15 EBl R; el.: IBVS No. 5232V592 Lyr s 54017.2705 0.0008 +0:0073 15 EBl R; el.: IBVS No. 5232V596 Lyr s 54017.2704 0.0005 +0:0075 15 EBl R; el.: IBVS No. 5232GSC3108-57 Lyr s 54018.2698 0.0010 �0:0031 12 EBl R; el.: IBVS No. 5525p 54018.4562 0.0006 �0:0009 11 EBl RGSC3109-859 Lyr p 54014.3153 0.0003 �0:0027 21 EBl R; el.: IBVS No. 5525GSC3526-1995 Lyr p 54014.3175 0.0013 �0:0133 15 EBl R; el.: IBVS No. 5525GSC3526-2369 Lyr s 54017.3537 0.0005 +0:0183 17 EBl R; el.: IBVS No. 5525AL Oph p 53933.4090 0.0013 �0:0324 13 RD V; el.: IBVS, No. 4452FH Ori p 54097.4627 0.0003 �0:3295 28 RD VFT Ori s 54097.4483 0.0005 +0:6106 21 RD V; eentri orbitV1202 Ori p 54097.4807 0.0002 �0:0297 32 RD V; el.: IBVS No. 3544GSC107-596 Ori p 54066.4295 0.0003 �0:0007 18 EBl el.: IBVS No. 5799s 54066.5655 0.0008 +0:0021 18 EBls 54083.3477 0.0014 +0:0043 13 EBl Rp 54083.4719 0.0010 �0:0047 14 EBl Rs 54083.6122 0.0010 +0:0025 15 EBl Rp 54085.3375 0.0006 �0:0035 14 EBl Rs 54085.4762 0.0011 +0:0020 13 EBl Rp 54085.6085 0.0012 +0:0011 15 EBl Rp 54090.4017 0.0006 0:0000 14 EBl Rs 54090.5353 0.0003 +0:0005 15 EBl Rp 54097.3229 0.0008 �0:0039 12 EBl Rs 54097.4626 0.0011 +0:0027 18 EBl Rp 54097.5949 0.0015 +0:0018 15 EBl Rs 54114.2420 0.0016 +0:0020 11 EBl Rp 54114.3687 0.0006 �0:0044 17 EBl Rs 54114.5041 0.0005 �0:0022 10 EBl R



6 IBVS 5781
Variable Type HJD 24. . . � O � C n Obs RemarksGSC702-1892 Ori p 54066.3455 0.0009 +0:0002 13 EBl el.: IBVS No. 5799s 54066.4841 0.0004 +0:0003 17 EBlp 54066.6197 0.0011 �0:0026 12 EBls 54083.3803 0.0005 +0:0029 18 EBl Rp 54083.5170 0.0003 +0:0011 16 EBl Rs 54083.6523 0.0012 �0:0011 13 EBl Rs 54085.3181 0.0004 +0:0024 13 EBl Rp 54085.4516 0.0008 �0:0029 16 EBl Rs 54085.5966 0.0010 +0:0036 16 EBl Rs 54090.3000 0.0009 �0:0011 14 EBl Rp 54090.4428 0.0006 +0:0033 16 EBl Rs 54090.5764 0.0008 �0:0016 19 EBl Rp 54097.3646 0.0005 +0:0014 13 EBl Rs 54097.4984 0.0015 �0:0032 16 EBl Rp 54114.2573 0.0004 +0:0005 14 EBl Rs 54114.3927 0.0011 �0:0026 13 EBl RGSC706-845 Ori p 54066.4689 0.0013 +0:0019 20 EBl el.: IBVS No. 5799s 54083.4375 0.0011 +0:0033 15 EBl Rp 54083.6050 0.0011 �0:0006 22 EBl Rp 54085.3187 0.0006 �0:0007 16 EBl Rs 54085.4945 0.0009 +0:0037 15 EBl Rs 54090.306 0.002 +0:016 10 EBl Rp 54090.4555 0.0011 �0:0055 18 EBl Rs 54090.6329 0.0010 +0:0005 12 EBl Rp 54097.3261 0.0014 +0:0097 16 EBl Rs 54097.4906 0.0011 +0:0028 18 EBl Rs 54114.2786 0.0013 �0:0050 19 EBl Rp 54114.4545 0.0010 �0:0005 15 EBl RGSC1283-53 Ori s 54066.3849 0.0008 �0:0014 22 EBl el.: IBVS No. 5799p 54066.5781 0.0002 +0:0003 23 EBl Rp 54083.4277 0.0009 �0:0023 20 EBl Rs 54083.6169 0.0012 �0:0046 19 EBl Rp 54085.3511 0.0010 +0:0061 17 EBl Rs 54085.5383 0.0006 +0:0018 14 EBl Rp 54090.3238 0.0009 �0:0002 17 EBl Rs 54090.5181 0.0006 +0:0026 24 EBl Rs 54097.4085 0.0002 �0:0011 19 EBl Rp 54097.5996 0.0004 �0:0015 18 EBl Rs 54114.2636 0.0004 +0:0018 18 EBl Rp 54114.4514 0.0005 �0:0019 18 EBl RFF Sge p 53934.4540 0.0006 +0:0355 27 RD VFL Sge p 53918.4879 0.0006 +0:1051 26 RD VGO Sge p 53933.4194 0.0012 +0:0024 22 RD V; el.: 2451426.88 + 3.401 * EV384 Ser p 54197.3869 0.0009 +0:0038 10 EBl C; el.: IBVS No. 5295GSC1830-1432 Tau p 54130.2911 0.0010 +0:0069 16 EBl C; el.: IBVS No. 5699s 54130.4169 0.0011 �0:0032 21 EBl CGSC1848-1264 Tau s 54130.3697 0.0005 �0:0016 15 EBl C; el.: IBVS No. 5699UX UMa p 54200.4268 0.0007 +0:0031 9 RD VAA UMa s 54173.3929 0.0005 +0:0360 28 RD VIW UMa p 54200.3845 0.0003 +0:0120 25 RD VObservers:EBl : E. Bl�attler Wald, SwitzerlandRD : R. Diethelm Rodersdorf, Switzerland

Referene:Kholopov, P. N., Samus, N. N., Frolov, M. S., Goranskij, V. P., Gorynya, N. A., Kireeva,N. N., Kukarkina, N. P., Kurohkin, N. E., Medvedeva, G. I., Perova, N. B.,Shugarov, S. Yu., 1985, General Catalogue of Variable Stars, Mosow
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The very eentri and massive binary � Carinae shows at eah periastron passage alight peak (0:m1{0:m2) in the optial as well as in the near-infrared. Thereafter, a shortlasting elipse-like dip ours, followed by a so-alled `egress-maximum' that subsequentlyfades away (see Fig. 1). Van Genderen et al. (2006, 2007) suggested that the peaks maywell be the result of an enhanement of the deformation by tidal fores on the primary, andthat the egress-maximum is the ontinuation of the peak (after interruption by the dip,whih has another ause) until it disappears some months after the periastron passage.
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Figure 1. V light urves of the events of 2003.5 (�; magnitudes on the right, JD axis at the top) and1981.3 (squares; magnitude sale on the left, JD axis at the bottom). Vertial dash-dotted line:periastron passages. The dotted lines are spline �ts. Based on Fig. 1 of van Genderen et al. (2006).
The �rst aim of this paper is to provide additional support for these two suggestions.Therefore, the literature on photometrially well-observed eentri detahed binaries wassurveyed. Among the dozens of suitable eentri binaries, �ve show a lear bump, in theliterature alled the periastron e�et (Table 1). One of these is BPCru = WRA977, aB-type hypergiant with an X-ray pulsar (GX301-2), in whih the e�et was �rst notiedby Pakull (1982). The seond purpose of this note is to supplement Pakull's light urvewith more photometri evidene.It should be noted that eentri detahed binaries are important for the study of theinternal struture of stars. Tidal distortion depends on the internal struture (though
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modi�ed by stellar rotation), i.e. the density onentration. The more evolved a star is,the larger the e�et of the tidal pull during the periastron passages will be. Due to tidaldistortion { together with rotational attening { these binaries show an apsidal motion,mostly in advane of the orbital motion. General Relativity also predits a ertain amountof seular apsidal motion, usually of a muh smaller, though often non-negligible quantity.Apart from the observable periastron e�et in the light urves, the periodi variabilityof the tidal pull an also modulate the pulsational behaviour when one of the omponentsis a pulsating star. Examples are the � Cep primaries of Spia (� Vir = HD116658,Dukes 1974; Smith 1985; Claret & Gim�enez 1993) and � So (= HD142669, Chapellier &Valtier 1992). The SDor-phases of � Car (whih are a kind of slow pulsation) appear toreah maximum light during most of the periastron passages (van Genderen et al. 2001;Whitelok et al. 2004), and the quasi-period of the � Cyg-type variations of the primaryof BPCru (van Genderen & Sterken 1996) is about a quarter of the orbital revolution(Kaper et al. 2006). Something similar seems to be the ase for the eentri X-ray binaryVelaX-1 (= HD77581, Quaintrell et al. 2003).Sine the intrinsi variations of the hypergiant primary of BPCru are relatively strong(showing a quasi-period of 11:d9, van Genderen & Sterken 1996), the light urve is foldedwith the binary period. We used the data sets of Bord et al. (1976, UBV ), Hammershlag-Hensberge et al. (1976, uvby) and van Genderen (1977, V BLUW , also used by Pakull1982), and a new larger V BLUW data set (63 nightly averages). The latter was obtainedin 1976, 1977 and 1978 (van Genderen & Sterken 1996). However, we ould not get holdof the three other data sets used by Pakull (1982).As three di�erent photometri systems are involved, the VUBV and y(uvby) light urveswere mathed with the VV BLUW light urve by shifting them along the magnitude sale,until a good �t was obtained. Then, the data points of the two �rst mentioned photo-metri systems were transformed to the relative magnitude sale of the VV BLUW system.The omparison star is HD109164 (B2 II). Averages in ten phase-bins were omputed,yielding an average mean error of 0:m007. Phases were omputed with the ephemeris JD0= 2443 451.55 + 41:d498, where the period is from Kaper et al. (2006) and the zero pointfor the periastron is taken from Watson et al. (1984). This hoie is justi�ed beause ofthe lose proximity of JD0 to all the data sets used by Pakull (1982), and to the new onein this paper.Fig. 2 shows the phase diagram based on 169 nightly averages. The periastron e�et{ a small modulation (� 3%) of the optial brightness around phase zero { is obvious asin the ase of the Pakull (1982) urve, though obtained from a di�erent ombination ofdata sets. The amplitude of the periastron e�et is of the order of 0:m03, and the durationof the e�et is about 6 days (� 0:15� P ).Table 1 lists six eentri binaries (inluding � Car and BPCru), and gives the spetraltypes, masses, eentriities (e), orbital periods (P ), the amplitude of the periastron e�etin magnitudes, and its duration in phase units (4�). The six binaries are listed in order ofinreasing eentriity. It should be noted that spetral types, masses and eentriity of� Car are unertain and based on urrent estimates (Davidson 1999; Cororan et al. 2001).The period, �rst disovered by Damineli (1996), is an average from various authors. Thestellar parameters of the four other binaries are taken from the ompilations by Claret& Gim�enez (1993) and Claret & Willems (2002), inluding the referenes to the originalpapers.To illustrate the subtle harater of the periastron e�et, we show in Figs. 3 and 4two examples of phase diagrams. The V 380 Cyg ase (based on data from Guinan et al.2000) shows a periastron e�et near phase 0.15. For V 346 Cen (extrated from Gim�enez
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Figure 2. The di�erential orbital phase-diagram of BPCru = WRA977. Phase 0.0 orresponds to theperiastron passage, and P = 41:d498.
et al. 1986), the periastron e�et is visible as a point-like maximum near phase �0:2.These authors point to \a persistent, though small, disrepany between the preditedand observed light urves around periastron" that annot be removed by hanging themodel parameters. Their Figure 5d learly illustrates the very small amplitude of theassoiated olour variations, and impliitly underlines the fat that only high-quality andhomogeneous data sets an reveal the presene of a periastron e�et. The diÆulty ofdetetion is emphasised by the ounter example of � Ari { one of the most eentriorbits (e � 0:9, as for � Car) known among spetrosopi binaries { where Lovell andHall (1971) found a very weak (0:m01) e�et, though Ogata (1973) subsequently reportsno photometri evidene supporting an appreiable periastron e�et.
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Figure 3. Phase diagram of V380 Cyg (based on di�erential V data from Guinan et al. (2000).
The 4� of � Car and BPCru are unertain beause the e�et ours on top of yli,or quasi-periodi light osillations. It should be noted that in most ases a small partof the periastron e�et an be attributed to reetion and/or elliptiity (distortion byrotation). Furthermore, the amplitude of the periastron e�et possibly depends on theviewing angle to the tidally distorted star, thus on how muh of the distortion is seen.It is perhaps not surprising that � Car shows the strongest periastron e�et, amongst
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Figure 4. Phase diagram of V 346 Cen (di�erential B, extrated from Gim�enez et al. (1986).
Table 1: The six eentri binaries showing the periastron e�etObjet Sp M1 +M2 e P peri.e�. 4� Ref. l..(M�) (d) (mag)V 380 Cyg B1.5II{III 14.3 + 8.0 0.23 12.4 0.03 0.15 1(= HD187879) + B2VV346 Cen B0.5-1V 11.8 + 8.4 0.29 6.3 0.03 0.2 2(= HD101837) + B0.5-1VV1647 Sgr A1V + A2V 2.2 + 2.0 0.41 3.3 0.015 0.1 3(= HD163708)V 560 Car O3V + O8V 45 + 20 0.46 6.08 0.02 0.15 4(= HD93205)BPCru B1.5Ia+ + NS 43 + 1.85 0.46 41.5 0.03 0.15 5(=WRA977)� Car B + O 80 + 30 0.9 2023 0.1{0.2 0.1 6(= HD93308)

Referenes light urve: 1. Guinan et al. (2000); 2. Gim�enez et al. (1986);3. Clausen et al. (1977); 4. Antokhina et al. (2000), van Genderen (2003);5. Pakull (1982), this paper; 6. van Genderen et al. (2006).
others beause of its extreme eentriity and its highly evolved state. There are spe-trosopi indiations for a shell ejetion, or at least a mass-ejetion event during the2003.5 periastron passage (Stahl et al. 2005). Cororan et al. (2001), moreover, neededa substantial inrease of the mass-loss rate to properly explain the X-ray light urve ofthe 1997.9 periastron passage. It is quite well thinkable that � Car's primary exeedsits Rohe Lobe during the periastron passage, enabling an inrease of mass ow into thesystem.The elipse-like dip interrupting the periastron e�et of � Car appears to be a shortintermezzo and we speulate that it is due to some obsuration proess of the emittingmaterial assoiated with the seondary (van Genderen et al. 2006). A similar type of at-tenuation proess was suggested earlier by Whitelok and Laney (1999) as an explanationfor the dip. In the light of the evidene o�ered by the examples in Table 1, it seems tobe justi�ed to assume that in the ase of � Car, the egress-maximum is also part of theperiastron e�et that �nally fades away after a ouple of months.
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We onlude that � Car's optial and near-infrared `light peak' around the perias-tron passages are in various respets similar to the periastron e�ets exhibited by othereentri binaries, and therefore may well have the same physial ause.Aknowledgements. A. M. van Genderen thanks J. V. Clausen for disussions onthe periastron omputation of V346 Cen. C. Sterken is indebted to K. Ol�ah for helpfulsuggestions that enhaned the readability of the manusript.
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QUIESCENT PHOTOMETRY OF V5115 SGRHENDEN, A.1; DI SCALA, G.21 AAVSO, 49 Bay State Road, Cambridge, MA 02138 USA, e-mail: arne�aavso.org2 Carnes Hill Obs., 34 Perisher St., Horningsea Park, NSW, Sydney Australia, e-mail: lgdisala�aapt.net.au

V5115 Sgr (Nova Sgr 2005) was independently disovered by Nishimura (2005) andSakurai (2005). At peak, it reahed a visual magnitude of 7.8 on Marh 29.7, in 2005.The AAVSO light urve for this nova is given in Figure 1.

Figure 1. AAVSO light urve of V5115 Sgr. Points are a mixture of visual observations and CCDV-band observations.
Kiss and Derekas (2005) on�rmed the nova lassi�ation based on H-alpha emissionwith a strong P-Cyg pro�le with full-width-zero-intensity exeeding 5000 km/s. The Na Ddoublet was saturated, indiating high interstellar reddening. Rudy et al. (2005) indiatethat the reddening derived from the NIR O I lines was E(B � V ) = 0:53. Likewise, theShlegel et al. (1998) galati extintion maps give E(B � V ) = 0:586mag, and a totalextintion of 1.942mag at V -band. The light urve looks like a typial fast nova, with thetime to drop 3 magnitudes (t3) of about 12 days.Several independent astrometri positions were given for the nova, as given in Table 1.Three additional measurements are given there, based on new astrometri measurements
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of B-band images taken by Di Sala (DSI), redued using the UCAC2 astrometri atalog(Zaharias et al. 2004), and also reent imagery from the U.S. Naval Observatory, Flagsta�Station (NOFS) as desribed later.Table 1. V5115 Sgr astrometri positionsObserver Epoh RA(J2000) DEC(J2000)Nakano (2005a) 2005.33 18:16:59.04 �25:56:38.8Nakano (2005b) 2005.33 18:16:58.96 �25:56:38.9Nakano (2005b) 2005.33 18:16:58.97 �25:56:39.1DSI 2005.58 18:16:58.95 �25:56:39.7DSI 2005.66 18:16:58.96 �25:56:39.6NOFS 2007.40 18:16:58.96 �25:56:39.6

As this is a very rowded region near the enter of the Galaxy (galati longitude 6.0464degrees; latitude �4.5674 degrees) and is heavily reddened, no progenitor was identi�edin the IAUC. Yamaoka (2005) noted that there was a nearby bright infrared soure in the2MASS atalog.Other than these initial reports, no additional information has been published onthis nova. Hans-Guenter Diederih asked on the BAV mail list on May 8, 2007, aboutthe proper identi�ation for V5115 Sgr now that it has faded. In addition, late-timephotometry for novae is often negleted. For these reasons, we made further observationsof V5115 Sgr at NOFS in May, 2007.DSI observed V5115 Sgr during the outburst, using a 30m telesope, SBIG ST-6 CCDamera and Custom Sienti� BV R �lters. Standard dark subtration and at�eldingwere performed. Stars were extrated using AIP4WIN software. First order extintionorretions as well as transformation oeÆients were applied. Sine this �eld was not yetalibrated, the DSI observations are all-sky, using SA109-747 as the primary standard.Table 2 gives the BV R photometry during outburst.The �eld of V5115 Sgr was also observed at BV RI on May 26, 2007 (UT) and at BVon May 28, 2007, using the 1.0m R/C telesope at NOFS. Conditions were photometri.A BV RI alibration of the �eld was obtained, with results given in Table 3 (availablethrough the IBVS website as 5783-t3.txt). For eah night, multiple Landolt (1983, 1992)�elds were observed to both obtain the transformation oeÆients as well as extintion.As this �eld is at �25 degrees delination, it transits at relatively high airmass, so thequality of the alibration is not as high as for other �elds. In addition, the high airmassresults in poorer image quality; the typial seeing on these two nights was about 2.5arsefor this �eld. Note that automated star�nding routines were used to generate Table 3,and that many spurious objets will be present due to blending. Take are when usingthis table to identify isolated objets.Eah image was bias subtrated and at�elded using standard proedures. The im-ages were then psf-�t using DAOPHOT (Stetson, 1987) as implemented in IRAF. Thephotometry was alulated using inhomogeneous ensemble photometry tehniques similarto Honeyutt (1992). Astrometry was performed using the SLALIB astronomial library(Wallae, 2002) along with UCAC2.This is a very rowded region and exposures were shorter than neessary for high-preision photometry. However, we report the new photometry for V5115 Sgr also inTable 2.Yamaoka (2005) noted that there was a nearby bright infrared soure in the 2MASS
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Table 2. V5115 Sgr multi�lter data from DSI and NOFSJD V err (B � V ) err (V �R) err Observer2453498.2049 12.05 0.05 0.25 0.10 1.40 0.10 DSI2453505.2479 12.40 0.02 { { 1.18 0.04 DSI2453519.1458 12.83 0.02 0.07 0.04 1.16 0.04 DSI2453525.1417 12.94 0.02 0.05 0.03 1.06 0.03 DSI2453533.1875 12.99 0.02 0.18 0.04 0.85 0.04 DSI2453539.1188 13.11 0.02 0.10 0.04 0.97 0.04 DSI2453555.0451 13.27 0.02 0.32 0.04 0.80 0.04 DSI2453582.0090 13.60 0.02 0.36 0.04 0.50 0.04 DSI2453595.0833 13.87 0.03 { { 0.55 0.05 DSI2453595.9507 13.90 0.02 0.29 0.04 0.58 0.04 DSI2453621.0278 14.06 0.02 0.43 0.04 0.69 0.04 DSI2454246.9038 18.50 0.06 0.50 0.08 { { NOFS2454248.9211 18.42 0.08 0.29 0.09 { { NOFS

atalog. The reent BV RI images make it lear that V5115 Sgr has a red ompanionabout 4.2arse due west of the variable. The BV RI photometry for the red ompanionis given in Table 4. Table 5 gives the astrometry for the ompanion from existing atalogsas well as from the reent NOFS images. The NOFS astrometry has internal errors around50mas. Based on the astrometry shown in the Table, there is no detetable proper motionfor the red ompanion.Table 4. Red ompanion optial photometryV err (B � V ) err (V �R) err (R � I) err17.154 0.022 2.409 0.086 2.491 0.023 2.358 0.015Table 5. Red ompanion informationSoure Epoh RA(J2000) De(J2000) i' err J err H err K errUSNO-B 1969.7 18:16:58.63 �25:56:38.6 { { { { { { { {GSC2.3.2 1996.70 18:16:58.65 �25:56:39.1 { { { { { { { {DENIS 1999.52 18:16:58.62 �25:56:38.3 12.263 0.03 9.297 0.06 { { 7.764 0.092MASS 2000.82 18:16:58.67 �25:56:39.0 { { 9.243 0.048 8.142 0.036 7.690 0.026NOFS 2007.40 18:16:58.66 �25:56:39.2 { { { { { { { {
The MACHO and OGLE databases were searhed for progenitor photometry, withnone found. Likewise, ASAS does not show any outbursts of this nova, inluding the 2005outburst to V=8. This may be due to the ontinuing hard drive failures that the system ishaving. No CFHT, Gemini, HST, AAT or ING images were found during CADC searhesthat overed the �eld of V5115 Sgr.We examined available Shmidt plate material from the PMM arhive at NOFS, andsee no progenitor for V5115 Sgr to their plate limit (about 21mag). These plate searhesindiate that any progenitor must have been V=21 or fainter, indiating that the fullamplitude of the outburst is greater than 13 magnitudes.Figure 2 is a B-band image from NOFS identifying V5115 Sgr and its red ompanion.Figure 3 is the orresponding �eld from a POSS-I survey plate, showing the red ompanionand the lak of a progenitor.
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Powered by AladinFigure 2. NOFS 1.0m B image of �eld. FOV2�2armin. V=variable; C=ompanion Figure 3. POSS-I O(blue) image of �eld.FOV2�2armin
V5115 Sgr appears to be a typial fast nova, with an amplitude exeeding 13 mag-nitudes. No progenitor is known. It urrently is at V=18.5, still above the quiesentlevel, but any new photometry must aount for the nearby bright red ompanion andthe otherwise extremely rowded �eld.This researh has made use of the SIMBAD database, operated at CDS, Strasbourg,Frane. This researh made use of the failities of the U.S. Naval Observatory, Flagsta�,Arizona USA. The astronomial atalog faility of VizieR (Ohsenbein et al. 2000) wasalso used.

Referenes:Honeyutt, R. K., 1992, PASP, 104, 435Kiss, L., Derekas, A., 2005, IAUC, 8501Landolt, A. U. 1992, AJ, 104, 340Landolt, A. U., 1983, AJ, 88, 439Nakano, S., 2005a, IAUC, 8500Nakano, S., 2005b, IAUC, 8501Nishimura, H., 2005, IAUC, 8500Ohsenbein, F., Bauer, P., Marout, J. 2000, A&AS, 143, 23Rudy, R. J., Russell, R. W., Lynh, D. K., 2005, IAUC, 8523Shlegel, D. J., Finkbeiner, D. P., Davis, M., 1998, ApJ, 500, 525Sakurai, Y., 2005, IAUC, 8500Stetson, P., 1987, PASP, 99, 191Wallae, P. T., 1994, ASPC, 61, 481, (eds. D. R. Crabtree, R. J. Hanish, J. Barnes)Yamaoka, H., 2005, IAUC, 8500Zaharias, N., Urban, S. E., Zaharias, M. I., et al., 2004, AJ, 127, 3043



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5784 Konkoly ObservatoryBudapest1 August 2007HU ISSN 0374 { 0676CCD TIMES OF MINIMA OF SOME ECLIPSING BINARIESFROM THE SAVS SKY SURVEYLEWANDOWSKI, MARCIN; NIEDZIELSKI, ANDRZEJ; MACIEJEWSKI, GRACJANCentrum Astronomii, Uniwersytet Miko laja Kopernika, Pl-87100 Toru�n, Poland;e-mail: mlewandowski�astri.uni.torun.plObservatory and telesope:Piwnie Observatory of the Niholas Copernius University,135 mm f/2.8 semi-automati CCD ameraDetetor: SBIG ST-8XE CCD CameraMethod of data redution:Redution of the CCD frames was performed with a software developed for theSemi-Automati Variability Searh1 sky survey.
Method of minimum determination:The minima times were omputed with Kwee-van Woerden method (Kwee, vanWoerden 1956).Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+V444 And 53966.6965 0.0014 I V53966.9314 0.0009 II VV344 Cas 53761.3077 0.0003 I VWX Cn 53049.9535 0.0018 I V53050.5530 0.0012 II VWY Cn 53046.5072 0.0007 I VLL Com 53055.9547 0.0010 I V53056.1590 0.0012 II VLT Com 53056.2297 0.0034 I V53056.4913 0.0011 II VMM Com 53056.2653 0.0005 I V53056.4207 0.0005 II VAU Dra 53817.5930 0.0012 I V53817.8509 0.0016 II V53999.4852 0.0016 I V53999.7487 0.0012 II V54150.9664 0.0031 I V54151.2131 0.0051 II V1For further information on SAVS see http://www.astri.uni.torun.pl/~gm/SAVS/.
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Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+RZ Dra 53818.4493 0.0011 I V53818.7297 0.0011 II V54000.2280 0.0008 I V54000.5077 0.0025 II VVY La 53967.2486 0.0003 I VUV Lyn 53046.1202 0.0013 I V53046.3268 0.0005 II VV563 Lyr 53851.9636 0.0009 I V53852.2430 0.0021 II VV576 Lyr 53851.2646 0.0007 I V53851.5297 0.0008 II VXY UMa 53817.8032 0.0010 I V53818.0377 0.0021 II VGSC 03109-00859 53851.6401 0.0010 I V53851.8762 0.0012 II VGSC 04428-01574 53819.2119 0.0011 I V53819.4636 0.0008 II V53999.4219 0.0008 I V54026.5768 0.0017 I V54026.8350 0.0008 II VROTSE1 J131228.30+251426.1 53056.2726 0.0008 I VROTSE1 J183824.48+423643.1 53850.6825 0.0009 I V53850.8617 0.0013 II V

Referene:Kwee, K. K., van Woerden, H. 1956, Bull. Astr. Inst. Netherlands, 12, No. 464, 327
ERRATUM FOR IBVS 5777

The following orretions for the paper "New Minima Times of Seleted ElipsingBinaries" by Parimuha et al. were ommuniated by the authors after the publiation:
Star Original Correted--------------------------------------EP And 53005.3233 I 54005.3233 IUV Lyn 54068.6367 I 54068.6367 IIGZ And 53947.4616 should be deletedCW Cas 53942.4711 should be deletedGW Cep 53866.4409 should be deletedRW Com 53830.3059 should be deletedRW Com 53847.4787 should be deletedAG Vir 53285.3871 should be deleted



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5785 Konkoly ObservatoryBudapest14 August 2007HU ISSN 0374 { 0676ASAS 122801-2328.4 - A NEW GALACTIC FIELD RRd STARPILECKI, B.; SZCZYGIE L, D. M.Obserwatorium Astronomizne Uniwersytetu Warszawskiego, Al.Ujazdowskie 4, 00-478 Warszawa, Polande-mail:pileki�astrouw.edu.pl, dszzyg�astrouw.edu.pl
There are 27 double mode RR Lyrae (RRd) stars known in the �eld of our Galaxy,without inluding fainter objets in the Galati Bulge or Sagittarius dwarf galaxy (Szzy-gie l & Fabryky 2007, and referenes therein). The inidene ratio de�ned as a number ofRRd divided by number of RR is muh lower for the Galati �eld than for LMC whihmight suggest that there are still many RRd undisovered.Reently there have been several attempts to searh for RRd variables in the ASASdatabase of RR Lyrae stars, but the number of these objets is still very small. Thismay be a result of mislassi�ation between some of the lasses of stars with similar lighturve shapes, eg. RR and EC (Elipsing Contat) binaries, espeially at the dimmerend of the atalogue. Suh a possibility is even higher for RRd stars, beause ASAS usesonly one period in the lassi�ation proess (for details see Pojma�nski 2002) and anotherperiodiity just inreases apparent observational errors.The newly disovered RRd, namely ASAS 122801-2328.4, is suh a ase. In the ACVS(ASAS Catalogue of Variable Stars) it is lassi�ed as EC/RR objet with the periodof 0.721272 d and the maximum brightness of V=13.19 mag. Multiperiodi light urveanalysis of ASAS 122801-2328.4 reveals two pulsation modes with periods P0 = 0:484820d(fundamental) and P1 = 0:360634d (�rst overtone) and full amplitudes Amp0 = 0:28magand Amp1 = 0:44mag. The dominant pulsation mode is the �rst overtone, whih is theusual behaviour among double pulsators. The period ratio P1=P0 = 0:74385 is also rep-resentative of this group of variables.All the numbers are summarized in Table 1, and the light urves phased with both pulsa-tion periods are shown in Figure 1. These light urves were obtained in iterative proessof subtrating one mode while searhing for the other. Blue (solid) lines are �ts used inthat proess.

Table 1. Charateristis of the star ASAS 122801-2328.4Vmax [mag℄ 13.192MASS J, H, K [mag℄ 12.42, 12.17, 12.10P0 [days℄ 0.484820P1 [days℄ 0.360634Amp0 [mag℄ 0.28Amp1 [mag℄ 0.44
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Figure 1. Separated light urves for an overtone (top) and a fundamental (bottom) pulsation mode.
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V963 CYGNI IS AN ACTIVE DETACHED BINARYWITH A 33.5 HOUR PERIODSAMEC, RONALDG.1;4; BRANNING, JEREMY1; JONES, STEPHANIEM.1; FAULKNER, DANNYR.2;4; HAWKINS, NATHAN C.3;4; VAN HAMME, WALTER51 Astronomy program, Department of Physis, Bob Jones University, Greenville, SC 296142 University of South Carolina, Lanaster3 University of Oklahoma4 Visiting Astronomer, Lowell Observatory, Flagsta�, AZ5 Florida International University, Miami, Florida

As a part of our study of observationally negleted elipsing binaries we observedthe elipsing binary V963 Cygni, [GSC 2656-1995, �(2000) = 19h44m4:s92, Æ(2000) =31Æ41050:002℄. Wahmann (1961) disovered this variable and reported 21 times of minimumlight and the ephemerisHJD Tmin I = 2434629:397 + 0:6973d� E: (1)From his photographi light urves he lassi�ed this as an Algol. Sixteen subsequenttimes of minimum light have appeared in the literature (Saf�ar and Zejda 2000, and 2002,Agerer and H�ubsher 2000, Dvorak 2005, H�ubsher 2005, H�ubsher, Pashke, and Anton2005, H�ubsher, Pashke, and Walter 2005 and 2006, H�ubsher, Pashke, and Walter2006, H�ubsher and Walter 2007).Our UBV RI light urves were taken on 19-25, July, 2004 by NCH, RGS, and DRF withthe Lowell 31 inh reetor in Flagsta�, AZ through the National Undergraduate ResearhObservatory (NURO). The CCD amera was liquid nitrogen ooled, and the hip was ametahrome oated TEK 512�512. Sixty-nine observations were taken in U , 94 in B, 125in V , 105 in R and 96 in I. Our observations, variable minus omparison delta magnitudesare given in eletroni Table 1 (available through the IBVS-website as 5786-t1.txt). Thestars [GSC 2656-3363, �(2000) = 19h44m03:s64, Æ(2000) = 31Æ41013:003℄, and [GSC 2656-2055, �(2000) = 19h44m16:s91, Æ(2000) = 31Æ41031:006℄, were used as omparison and hekrespetively. A �nding hart of V963 Cyg (V), the omparison (C), and the hek star,(K) are given in Figure 1.Early in the observing run we disovered that the two onseutive deep elipses wereof di�erent depths, � 0:78 and � 0:67 magnitudes in V , respetively. There was no hintof a shallow seondary elipse as expeted in an Algol light urve. Rather, there is afairly at maximum between the elipses. Evidently this system had been mistakenlylassi�ed. Instead of two dissimilar stars in a semidetahed mode, there are two similarstars in a detahed on�guration. The period, onsequently, needs to be doubled. Three
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Figure 1. Finder Chart, V963 Cygni, omparison (C) and Chek (K). V' is V965 Cygni.
mean epohs of minimum light were determined from UBV RI timings of one primaryand two seondary elipses, HJD I = 2453207:7686 � 0:003; HJD II = 2453209:8607 �0:0010; 2453211:9540� 0:0031. The following ephemeris reets this �nding:HJD Tmin I = 2453209:8609� 0:0007 + 1:39466785� 0:00000016d� E: (2)This was arrived at from 38 available times of minimum light (inluding ours) ov-ering some 15000 orbits. Very reent timings seem to be forming a pattern, possible anegative parabola, but further observations are needed to verify the e�et. All times ofminimum light are shown in eletroni Table 2 (available through the IBVS-website as5786-t2.txt). The next equation was alulated by the ephemeris option of the Wilsonode (van Hamme and Wilson, 1998):HJD Tmin I = 2453209:8585� 0:0003 + 1:3945� 0:0002d� E:: (3)Standard magnitudes were alulated from our observations and 6 and 7 Landolt stan-dard stars taken on July 20 and 24, respetively. They reveal that V963 Cyg is of spetraltype F6.5 � 1.0. Values for the omparison and hek star are both F5 � 0.5. Ourstandard magnitudes and olor indies are given in eletroni Table 3 (available throughthe IBVS-website as 5786-t3.txt).A UBV RI syntheti solution was alulated. We �rst used Binary Maker 3.0 (Brad-street, 2002) to provide an initial �t to eah of the V;R, and I light urves. The �ts wereall detahed. The main diÆulty enountered in �tting the light urves were the irregu-larities in the out-of-elipse portions, whih evidently is due to several large spot regions.Thus, V963 Cyg has strong magneti ativity. The elipse shoulders have somewhat dif-ferent shapes in eah e�etive wavelength. Partiularly, the R urve is muh di�erent
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from the B urve in the shoulder of the seondary elipse. This is believed be due toroving star magneti spots arising from nonsynhronous rotation of eah omponent. OurBinary Maker �ts all gave a mass ratios of about 0.9.Using our starting values, we proeeded to ompute a simultaneous �ve olor light urvesolution with the updated Wilson Code (Wilson and Devinney, 1971; Wilson, 1990, 1994;Van Hamme and Wilson, 1998), whih inludes Kuruz stellar atmospheres, rather thanblak body, and a detailed reetion treatment along with 2-D limb darkening oeÆients.The main mode of alulation is di�erential orretions. In addition to spot modeling, wetried adjusting the F parameter (non-synhronous rotation, Wilson 1979, Limber 1963),and third-light. It was found that the F parameter is the key to suessfully modelingof the system. The system is evidently young and the stars are not yet gravitationallyloked. This gives further evidene that the period is � 1:4d rather than � 0:7. An0.7 day system in a nonsynhronous orbit would be exeptionally rare. Our solutionindiates that the binary is a detahed system with a mass ratio, m2=m1 � 0:9. Theomponent temperature di�erene was only about 300 K. The solution reported herehas 2 large spot regions. This indiates the magnetially ative nature of this binary.The light urve solutions are given in eletroni Table 4 (available through the IBVS-website as 5786-t4.txt), and the alulated syntheti light urves are shown overlyingthe normalized light urve in Figure 2 and 3. The star surfaes are shown in Figure 4 (fromBinary Maker). Due to the fat that the elipses are partial, our model is preliminary.But a mass ratio near one is strongly suggested due to the deep and fairly equal elipsedepths. Radial veloity urves are needed for a omplete solution. In this regard, we notehere that errors given in the table are model dependent standard errors.

Figure 2. UBV RI Light urves ompared withWD solution. Figure 3. UBV RI Light urves ompared withWD solution.
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Figure 4. Star surfaes, V963 Cygni.
We wish to thank NURO for their alloation of observing time, and a small researhgrant from the Amerian Astronomial Soiety and an Arizona Spae Grant whih sup-ported this observing run.

Referenes:Bradstreet, D. H., 2002, BAAS, 34, 1224Dvorak, S.W., 2005, IBVS, 5603H�ubsher, J., 2005, IBVS, 5643H�ubsher, J., Pashke, A., & Walter, F., 2005, IBVS, 5657H�ubsher, J., Pashke, A., & Walter, F., 2006, IBVS, 5731H�ubsher, J. & Walter, F., 2007, IBVS, 5761Limber, D.N., 1963, ApJ, 138, 1112Saf�ar, J., Zejda, M., 2000, IBVS, 4888Saf�ar, J., Zejda, M., 2002, IBVS, 5263Van Hamme, W. V., Wilson, R. E, 1998, BAAS, 30, 1402Wahmann, A. A. 1961, Astron. Abh. Hamburg. Sternw., 6, 1Wilson, R. E. & Devinney, E. J., 1971, ApJ, 166, 605Wilson, R. E., 1979, ApJ, 234, 1054Wilson, R. E., 1990, ApJ, 356, 613Wilson, R. E., 1994, PASP, 106, 921
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DISCOVERY OF 6-MINUTE OSCILLATIONS IN HD 151878TIWARI, S. K.; CHAUBEY, U. S.; PANDEY, C. P.Aryabhatta Researh Institute of Observational Sienes (ARIES), Nainital - 263129 IndiaThe rapidly osillating Ap (roAp) stars are ool, magneti, hemially peuliar A-typestars, pulsate with periods ranging from 4-21 minutes, and have pulsation amplitudes� 16 mmag in Johnson B. Some of the roAp stars are of great signi�ane to astrophysisbeause they allow us to study pulsation and hemial di�usion in presene of magneti�elds. Till 2006, of the 35 roAp stars known, 30 are in the southern hemisphere, andthus inaessible with most of the astronomers from the northern hemisphere. To dis-over northern roAp stars, we are arrying out a survey programme entitled \Searh forpulsation in hemially peuliar stars".HD 151878 is lassi�ed as a F2 star in HD atalogue. The Str�omgren indies of the starHD 151878 are b � y = 0:225, m1 = 0.234, 1 = 0.684, � = 2.759 (Hauk & Mermilliod,1998) whih indiate a strong metalliity whih is generally found in Ap and Am stars.On the basis of these peuliar olours, we observed the star HD 151878 on May 30,2007 with 104-m Sampurnanand telesope of ARIES, Nainital, equipped with high-speedfast photometer. We were rewarded with the disovery of 6-min osillations in the star.Further, we observed the star HD 151878 on June 01 and 03, 2007 (orresponding JDs2454253, and 2454255) and noted the same 6-min osillations.As we were searhing for variations in the 4-21 min range and also due to the abseneof any suitable omparison star in the �eld, we did not observe any omparison star. Thedata were aquired as ontinuous single hannel 10s integrations through a Johnson B�lter. A diaphragm of 2-mm in diameter whih orresponds to 30 arse was used tominimize the light losses arising from seeing e�et and traking drifts. The observationswere interrupted, nearly every 20-30 minutes, for sky bakground measurements to takeaount of hanges of sky brightness during the night as well as to hek the entering ofthe programme star in the diaphragm.The observed data were orreted for oinideneounting losses due to the dead time of the photon ounting eletronis, sky bakgroundand atmospheri extintion. Beause of the absene of any omparison star observations,the observed data have been normalized in the mean to zero on a nightly basis. Thereis always some degree of ontamination of single hannel high-speed photometry by skytranspareny variations. The normalized nightly data were prewhitened due to somemild sky transpareny variations on time sale � 0.5 hr with aution, as they do notdisriminate between the sky transpareny variations and real variations in the star.The nightly observed light urves of HD 151878 are plotted in Figure 1. Figure 2 showsthe nightly amplitude spetrum of the light urve depited in Figure 1. The amplitudespetrum of the light urve peaks strongly at 2.78 mHz (Period = 6 min) for all the threedates. It is evident from Figures 1 and 2 that the nightly observed mean amplitude of theosillations of all the three dates are di�erent from eah other. This amplitude modulation
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may be either due to exitation of di�erent modes or due to rotation of the star. Furtherobservations will be arried out to study rotational and multi-pulsational behaviour ofthis star.

Figure 1. Disovery and on�rming light urves of HD 151878 observed in Johnson B �lter.

Figure 2. Amplitude spetrum of the nightly light urves depited in Figure 1.
Aknowledgments: Thanks are due to Prof. Ram Sagar for the useful suggestions. Thissurvey programme is supported by DST Govt.of India, Grant No. SR/S2/HEP-20/2003.Referene:Hauk, B., Mermilliod, M., 1998, A&AS, 129, 431
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EVIDENCE FOR A THIRD BODYIN THE ECLIPSING BINARY DI HERCULISKHODYKIN, S. A.Volgograd Pedagogial University, 12, Aademiheskaja St., Volgograd 400001, Russia; khodykin�avtlg.ru

The detahed elipsing binary DI Herulis (HD 175227, B3V+B4V, P = 10:d55) ex-hibits a signi�ant disrepany between the theoretially expeted apsidal motion rateand the rate measured based on observations of the di�erene between the primary andseondary elipse periods �P .The hypotheses of a third star in a highly inlined orbit an explain the observedapsidal motion (Martynov, and Khaliullin, 1980; Guinan, and Maloney, 1985; Khaliullin,Khodykin, and Zakharov, 1991). However, observational evidene of a third body inDI Her has hitherto esaped detetion. We olleted observed times of photo-visual andphotoeletri minima spanning an interval of 75 years (Semeniuk, 1968; Martynov, andKhaliullin, 1980; Guinan, and Maloney, 1985; Khodykin, and Volkov, 1989; Guinan,Marshall, and Maloney, 1994; Dariush, Afroozeh, and Riazi, 2001; Smith, and Caton,2007). Cyli variations in O � C residuals an provide indiret evidene for an invisiblethird ompanion as in the ase of AS Cam (Kozyreva, and Khaliullin, 1999).This bulletin reports the disovery of yli variations in O � C residuals, onsistentwith the light-time e�et on elipse timing, for DI Her. These variations provide the �rstindiret evidene of a third body presene in DI Herulis.The linear ephemerides were alulated aording to Khodykin and Volkov (1989):Min I JDhel = 2447371:27914(8) + 10:d5501680(2)�NMin II JDhel = 2447379:39548(9) + 10:d5501749(2)�NThe primary (17) and seondary (20) minima (available eletronially as 5788-t1.txt)were analyzed separately to eliminate the small phase variation aused by the apsidalmotion _! and/or possible seular dereasing of orbital eentriity _e due to third bodyperturbations. Several photoeletri timings were removed beause of unreasonably largeresiduals: 5 determined by Koh, 4 - by Biro and Hegedus, 2 seondary minima foundby Battistini and Sarfe (the errors 0:d003 are too large). We rejeted two low auraytimings obtained with the Fine-Error Sensor on board the IUE satellite, and 3 dubioustimings determined by Guinan and Maloney from UBV data of Martynov and Khaliullin,whih based on 12, 11, and 24 points only.Plots ofO�C residuals versus orbital phase of the third body were examined for varioustrial values of the third body period. Generally, the points in the (O � C)I;II diagramsappeared haotially, indiating random phases relative to the hypothetial orbital periodof a third body.
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Figure 1. Photoeletri O � C residuals for primary (�) and seondary (Æ) timings of minima of DIHer onvolved with period P 0 = 260P (7:51 yr).
A unique solution, shown in Fig. 1, was found that provided synhronous deviationsfor both primary and seondary photoeletri timings of minima with respet to phase:P 0 = 260 P = 2743d = 7:51 yr. This periodi signal seems to be a light term aused byorbit of a third body. It is interesting to note that the low-preision photographi andvisual timing tend to vary with the same period, albeit with more satter (Fig. 2).

Figure 2. The symbols are the same as in Fig. 1, but for low-preision visual and photographi O � Cresiduals. A weak tendeny for (O � C)s to vary with the same period as in Fig. 1 ours, although thedeviations are large.The asymmetri non-sinusoidal shape of the points (narrow peak, with an abruptslope hange and shallow extended bottom) indiates a large eentriity e0. The urveorresponding to approximate values of the eentriity e0 = 0:7 and the longitude ofperiastron !0 = 330Æ is shown in Fig. 3.The O � C residuals of the primary and seondary minima vary synhronously withan amplitude about 0:d0028, or 240s, onsistent with displaement of the binary along theline of sight at 0:485 AUThe perturbations in the orbital elements of a lose binary were found by Khaliullin,Khodykin, and Zakharov (1991) to vary at twie the frequeny of the third body orbit.As a result, additional O � C variations of twie the orbiting frequeny should our;moreover, they must be in opposite phase for primary and seondary minima. The resid-uals between photoeletri O�C residuals and the theoretial urve desribing the e�et
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Figure 3. Photoeletri O � C residuals, omputed by linear ephemerides from Khodykin and Volkov(1989), versus minima numbers and years. The theoretial light-term urve (dotted) for third bodyperiod P 0 = 7:51 yr, eentriity e0 = 0:7 and argument of periastron !0 = 330Æ is shown.
of the third body �I;II = (O�C)I;II �LT (as shown in Fig. 3) were plotted versus phaseassuming a period 0:5P 0 = 130P = 3:76 yr (Fig. 4).There is a weak evidene of approximately sinusoidal osillations of (O � C)I and(O � C)II in opposing phase. Altogether, these anomalies in the O � C urve seem toprovide onvining evidene of the presene of a third body in DI Her.Consider now the properties of the third ompanion. Assuming the total mass ofthe lose binary system (CBS) is m1 + m2 = 9:67M� and a partial luminosity of athird body L0 � 0:03, Guinan and Maloney (1985) obtained the restritions to its mass:0:8M� � m0 � 2:5M�. Let D+ and D� are the maximal distanes of CBS to the visualplane. Then the light-term e�et is LT = (D+ +D�)=, where  is a light veloity. Theprojetion of an elliptial orbit of the binary onto the line of sight is given by formula(Kopal, 1978) D+ +D� = a0(1� e02) sin i0 m0m1 +m2 +m0p1� e02 os 2!0:Substituting the amplitude of a theoretial urve 0:d0028 (Fig. 3), and using the thirdKepler's law we obtained the relation:a0m0 sin i0m1 +m2 +m0 = P 02=3m0 sin i0(m1 +m2 +m0)2=3 = 0:3045; or sin i0 = 0:0794(9:67 +m0)2=3m0 :

For minimal mass m0 = 0:8M� the semimajor axis a0 = 8:39AU and i0 = 28:Æ4, thenthe mutual inlination of orbits is " � 90Æ� i0 = 61:Æ6. For maximal mass m0 = 2:5M� wehave a0 = 8:82AU; i0 = 9:Æ6, and " � 80Æ. The spae orientation of the third body orbitswith masses mentioned above providing observed period di�erene �P = P2� P1 onsis-tent with Khaliullin, Khodykin, and Zakharov (1991). All stellar and orbital parameterspresented above are in a good aord with those onsidered in the numerial preditionsof a hierarhial triple model of DI Her. It should be noted that the hypothetial thirdbody perturbs all the orbital elements of lose binary, and beause of the orientation of itshighly inlined orbit with relative to the line of apsides the perturbations in ! are positive
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Figure 4. Di�erenes between the observed photoeletri residuals (O � C)s and theoretial light-termurve (see Fig. 3.) onvolved with a half-period of a third body. The symbols are the same as in theprevious �gures. The primary and seondary timings of minima seem to vary in opposing phase withdouble frequeny of the third body, in agreement with theoretial preditions for third bodyperturbations in the framework of the one-averaged three-body problem.
or are lose to zero: (d!=dt)tb � 0. The third body seems not to a�et onsiderably tothe apsidal motion of the lose pair. It turns out that the seondary minima phase's shiftin DI Her is provided mainly by slow dereasing of the orbital eentriity: (de=dt)tb < 0,as it was determined by Khodykin and Vedeneyev (1997) on the basis of omparison oftwo light urve solutions. Therefore, further observations of this unique elipsing systemare needed to improve both the values of the orbital elements and their possible long-termor seular perturbations.The most reliable and diret on�rmation of a third body presene in DI Heruliswould be the observations of a faint ompanion. As it was noted in Khodykin, Zakharovand Andersen (2004), interferometri observations in the infrared range (H and K bands)are more preferable in this ase.I am grateful to V. Kozyreva for providing me the reent photometri data.
Referenes:Dariush, A., Afroozeh, A., Riazi, N., 2001, IBVS, 5136Guinan, E.F. and Maloney, F.P., 1985, Astron. J., 90, 1519Guinan, E.F., Marshall, J.J., Maloney, F.P., 1994, IBVS, 4101Khaliullin, Kh.F., Khodykin, S.A., Zakharov, A.I., 1991, Astrophys. J., 375, 314Khodykin, S.A. and Volkov, I.M., 1989, IBVS, 3293Khodykin, S.A. and Vedeneyev, V.G., 1997, Astrophys. J., 475, 798Khodykin, S.A., Zakharov, A.I., and Andersen, W.L., 2004, Astrophys. J., 615, 506Kopal, Z., 1978, Dynamis of Close Binary Systems (Reidel, Dordreht)Kozyreva, V.S. and Khaliullin, Kh.F., 1999, IBVS, 4690Martynov, D.Ya. and Khaliullin, Kh.F., 1980, Astrophys. Spae Si., 71, 147Semeniuk, I., 1968, Ata Astr., 18, 1.Smith, A.B. and Caton, D.B., 2007, IBVS, 5745
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AN INCREASE IN STELLAR ACTIVITYIN THE ECLIPSING BINARY CM DraNELSON, T. E.; CATON, D. B.Dark Sky Observatory, Dept. of Physis and Astronomy, Appalahian State University, Boone, North Carolina28608 U.S.A.CM Draonis is a system of interest for many reasons. It is one of the few knownM-dwarf elipsing binary systems. Although these types of systems may form a largeperentage of stellar systems in our galaxy, their low luminosity limits their detetion tonearby systems. Thus, study of these few systems may provide insight into an importantsubset of the stellar population. As a UV-Cet type system, CM Dra is prone to violentare ativity. UV-Cet stars an produe ares 10-1000 times as energeti as solar ares(Shakhovskaya, 1989), and an our at a rate greater than 2 ares/hour (Lay et al.,1976). Presented in this paper are six suh are events, observed at Appalahian StateUniversity's Dark Sky Observatory in May 2006.Despite the presene of strong ares, whih emit large amounts of UV radiation, M-dwarf stars are suitable hosts for life supporting planets (Heath et al., 1999). In the aseof CM Dra, its low luminosity and its nearly edge on inlination make it a suitable targetfor ground based planet transit searhes as shown by the e�orts of the TEP (Transits ofExtrasolar Planets) network (Deeg et al., 1998). While the TEP group initially reportedseveral transit events, follow-up observations failed to on�rm the events as planet transits.A transiting planet searh program is urrently underway at Appalahian State Uni-versity. To follow up the results of the TEP network, we deided to inlude CM Dra inour target list. To date, we have amassed 105 hours of observation time on the system.These observations were obtained using the 32-inh main telesope at Appalahian's DarkSky Observatory, loated 20 miles northeast of Boone, NC, at an elevation of 1km. The32-inh Rihey-Chretien is equipped with a Photometris CH250 CCD amera with a Tek-tronix 1024-square hip, thinned and thermoeletrially ooled. All data were taken inthe R-band at 120 seond exposures, and were redued using MIRA 6 and omparison andhek stars as shown in Figure 1 (C: V=12:m7, B � V=0:m54; K1: V=13:m1, B � V=0:m52;K2: V=13:m7, B � V=0:m66). These are a subset of the standard stars used in the TEPprojet (Deeg et al., 1998).Over the ourse of three nights of observations in May 2006, six ares in CM Drawere observed: one on JD2453878 with a magnitude hange of 0.23 and a duration of onehour, three on JD2453879 with a magnitude hange of 0.04, 0.08, and 0.09 respetively,with the whole event lasting well over two hours, and two on JD2453883 with magnitudehanges of 0.02, and both events lasting over 30 minutes. The fat that all of the areswere observed in the R-band speaks to the highly energeti nature of these ares, as aresare most readily observed in the U , B, and V , respetively (Ol�ah et al., 1991).
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Figure 1. Finding hart for CM Dra. (13 ar-min square.)
All six events display the lassi shape of a stellar impulsive are, with the maximumbrightening ourring during a single exposure, and eah subsequent point tailing o� grad-ually bak towards the quiesent magnitude of the system. The three ares on JD2453879are a speial ase beause they ourred in suh proximity hronologially to eah other.The seond are event began before the �rst subsided, and likewise with the third. Also,eah suessive are was more powerful than the proeeding. These ares are an instaneof sympatheti aring. All of the ares are plotted by night in Figure 2.

Table 1. Observation LogObs. Dates Obs. Period Airmass PhaseMay 200622-23 2453878.62 - 2453878.88 1.27 - 1.25 0.336 - 0.54323-24 2453879.61 - 2453879.88 1.26 - 1.26 0.124 - 0.33027-28 2453883.64 - 2453883.88 1.18 - 1.29 0.294 - 0.483Phase determined from P = 1.2683897 (Lay, 1977) and E = 53478.6467 (Smith et al., 2007)Table 2. Observed Flare EventsFlare Date Phase Variation Duration(H.J.D.) (mags in R) (hrs)1 2453878.848 0.519 0.23 1.002 2453879.784 0.257 0.04 � 2.253 2453879.808 0.276 0.08 � 2.254 2453879.836 0.298 0.09 � 2.255 2453883.702 0.346 0.02 0.576 2453883.853 0.465 0.02 � 0.67Phase determined from P = 1.2683897 (Lay, 1977) and Epoh = 53478.6467 (Smith et al., 2007)
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Figure 2. Six are events were observed in CM Dra over three nights in May 2006.
Flares on CM Dra have been reorded before (Eggen et al., 1967; Lay, 1977; Metalfeet al., 1996; Kim et al., 1997; and Kozhevnikova et al., 2004), with magnitude inreasesranging from 0.02 to 0.7 mag (in di�erent �lters) and most lasting on the order of onehour. Although, as Lay (1977) points out, the rate of aring observed from CM Dra ismuh lower than other Population I, UV-Cet type are stars. From this, he hypothesizedthat CM Dra is atually an evolved Population II star system. Sine then there has beenlittle to refute this hypotheses. Observed are rates are still muh lower than would beexpeted from a Pop. I system, whih ould exeed two ares per hour. Lay (1997)estimated a rate of less than 0.05 ares/hour, Metalfe et al. (1996) estimated a rate of0.02 ares/hour, Kim et al. (1997) estimated less than 0.04 ares/ hour, and Kozhevnikovaet al. estimated 0.026 ares/hour.From these new data, we are estimating a rate of 0.057 ares/hour, higher than anyprevious determination, but still well below the expeted rate of a Pop. I UV-Cet typeare star.However, even though our overall are rate is fairly low, all six observed ares wereobserved during one week, giving an estimated loalized rate of 0.33 ares/hour duringthat span. The previous observed are events ourred apparently randomly in the phaseof the system, as well as randomly in time. Not only did the are observations presentedhere our in a short time span, they also oupy a loalized setion of the system's phase.All of the ares ourred shortly before or after the seondary minimum. In fat, are 1began before a seondary elipse ended, and are 6 was still ourring when an elipsebegan. With the system inlination nearly 90 degrees, it is very likely that are 1 and6 erupted from the seondary omponent. It is also possible that all six ares stemmed
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from a very large region of ativity on the seondary star, one that overed a quarter ofthe star's surfae in longitude.On our own sun, we observe an eleven year yle of solar ativity, with ares andsunspots observed more often near the peak of the yle. These new data may suggestjust suh a yle on CM Dra, with suh high ativity in a short period of time. Of ourse,further observation is needed to detet any periodiity in are ativity. We an use thesedata, however, as diret evidene of a loalized period of time of high surfae ativity,inluding spots and ares, in CM Dra.

We are grateful for support for this work provided by National Siene Foundationgrant AST-0520812. Also, one of us (TEN) was supported by a North Carolina SpaeGrant Fellowship during this work. We would like to thank the editor, Katalin Ol�ah,for her ontribution to this paper. This researh has made use of the SIMBAD databasemaintained and operated at CDS, Strasbourg, Frane.
Referenes:Deeg, H.J., et al., 1998, A&A, 338, 479Eggen, O.J., Sandage, A., 1967, ApJ, 148, 911Haish, B., Strong, K.T., Rodono, M., 1991, Ann. Rev. Astron. Astrophys., 29, 275-324Heath, M.J., Doyle, L.R., Joshi, M.M., Haberle, R.M., 1999, Origins of Life and Evolutionof the Biosphere, 29, 405Kim, S.-L., Chun, M.-Y., Lee, W.-B., Doyle, L., 1997, IBVS, 4462, 1Kozhevnikov, V.P., Kozhevnikova, A.V., 2002, IBVS, 5252, 1Kozhevnikova, A.V., Kozhevnikov, V.P., Zakharova, P.E., Polushina, T.S., Svehnikov,M.A., 2004, IAUS, 223, 687Kunkel, W.E., 1975, IAUS, 67, 15Lay, C.H., 1977, ApJ, 218, 444Lay, C.H., Mo�ett, T.J., Evans, D.S., 1976, ApJS, 30, 85Metalfe, T.S., Mathieu, R.D., Latham, D.W., Torres, G., 1996, ApJ, 456, 356Ol�ah, K., Pettersen, B.R., 1991, A&A, 242, 443Panagi, P.M., Andrews, A.D., 1995, MNRAS, 277, 423Smith, A.B., Caton, D.B., 2007, IBVS, 5745, 1Shakhovskaya, N.I., 1989, SoPh, 121, 375
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THE GEOS RR Lyr SURVEYSeventh list of maxima of RR Lyr stars observed by the automated telesopes TAROT(GEOS Cirular RR 31)LE BORGNE, J. F.1;2; KLOTZ, A.3; BO�ER, M.41 GEOS (Groupe Europ�een d'Observations Stellaires), 23 Par de Levesville, 28300 Bailleau l'Evêque, Frane2 Laboratoire d'Astrophysique, Observatoire Midi-Pyr�en�ees, Toulouse, Frane3 Centre d'Etude Spatiale des Rayonnements, Observatoire Midi-Pyr�en�ees, Toulouse, Frane4 Observatoire de Haute-Provene, Frane

We present here the seventh list of light maxima of RR Lyrae stars from the GEOSRR Lyr Survey, a GEOS program (http://www.upv.es/geos/) (Boninsegna et al., 2002)of automated observations of RR Lyr stars started in January 2004.We are using the 25-m automati telesopes TAROT (http://tarot.obs-hp.fr)(Bo�er et al., 2001, Bringer et al., 1999). One of the telesopes is loated in the north-ern hemisphere in Calern Observatory (Observatoire de la Côte d'Azur, Nie University,Frane). A seond idential telesope in the southern hemisphere, loated in ESO LaSilla Observatory, Chile, is in operation sine 2006 September. Images are obtained by2048 � 2048 Maroni 42-40 thin bak illuminated CCDs. Field of view of both tele-sopes is 1:86Æ � 1:86Æ. Data redution, from bias subtration and at�elding to pho-tometry using SExtrator (Bertin & Arnouts, 1996), is performed automatially. Theaim of this legay projet for the study of period variations of RR Lyr stars is to mon-itor maxima of light of these stars in order to feed the GEOS RRLyr web database(http://dbRR.ast.obs-mip.fr).The present list ontains 974 maxima observed with no �lter between January and June2007 (Table 1). The maxima are determined by �tting a polynomial funtion on the datapoints. The unertainties on individual maxima are estimated from the data sampling ofeah maximum. The nominal sampling (two onseutive 30-s exposures taken every 10minutes on a time baseline of 2 hours entered around the predited maximum time) maybe altered by loal events (weather or telesope operation). This results unertainties from0.002 to 0.010 day. For a well observed star, the mean unertainty on maxima is about0.003 day (4.3 minutes). The O�C's are omputed with the GCVS elements (Kholopovet al., 1985) and are displayed in Table 1 in olumn `O � C'. The olumn `E' ontainsthe yle number. Note that this yle number takes into aount the shifts indued bythe elements when the period of the elements is very di�erent from the atual one, theabsolute value of O�C beoming greater than 1 period. When no elements are availablein the GCVS, the referene of the elements, if exists, is given as a footnote of Table 1.The �fth olumn in Table 1 gives the abbreviation of the name of the observatory wherethe star was observed.
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Table 1: maxima of RR Lyrae stars

Variable Maximum O � C E Obs. Variable Maximum O � C E Obs.HJD 24. . . (days) HJD 24. . . (days)XX And 54106.347�0.002 0.224 20780. C SW Aqr 54277.826�0.002 �0.001 63532. LSCI And 54103.429�0.002 0.093 37929. C TZ Aqr 54021.585�0.002 0.013 28839. LSCI And 54106.338�0.002 0.094 37935. C AA Aqr 54028.578�0.002 �0.113 54657. LSCI And 54107.307�0.005 0.093 37937. C BN Aqr 54016.589�0.002 0.540 34374. LSWY Ant 54114.714�0.005 0.202 23452. LS BN Aqr 54023.634�0.002 0.540 34389. LSWY Ant 54125.628�0.005 0.203 23471. LS BR Aqr 54026.682�0.002 �0.152 34014. LSWY Ant 54129.647�0.004 0.202 23478. LS CP Aqr 54277.806�0.002 �0.109 35376. LSWY Ant 54140.561�0.003 0.204 23497. LS FX Aqr 54016.647�0.003 0.120 14932. LSWY Ant 54156.641�0.002 0.202 23525. LS HH Aqr 54016.697�0.002 LSWY Ant 54160.661�0.002 0.202 23532. LS HH Aqr 54031.627�0.002 LSWY Ant 54171.577�0.005 0.206 23551. LS AA Aql 54278.782�0.002 0.033 82732. LSWY Ant 54206.611�0.005 0.206 23612. LS V341 Aql 54268.795�0.002 0.031 22616. LSTY Aps 54185.619�0.002 0.036 28821. LS S Ara 54231.903�0.004 0.184 28944. LSTY Aps 54192.643�0.005 0.036 28835. LS IN Ara 54221.806�0.004 0.128 42715. LSTY Aps 54193.647�0.004 0.037 28837. LS IN Ara 54233.794�0.002 0.118 42734. LSTY Aps 54199.672�0.002 0.041 28849. LS IN Ara 54276.729�0.004 0.111 42802. LSTY Aps 54227.773�0.003 0.047 28905. LS MS Ara 54213.719�0.002 �0.168 49959. LSVX Aps 54177.786�0.005 �0.021 41146. LS MS Ara 54234.722�0.002 �0.163 49999. LSVX Aps 54179.727�0.002 �0.019 41150. LS X Ari 54105.334�0.002 0.323 25373. CVX Aps 54205.903�0.002 �0.010 41204. LS X Ari 54107.285�0.005 0.320 25376. CVX Aps 54281.499�0.002 �0.008 41360. LS TZ Aur 54108.562�0.002 0.010 87333. CXZ Aps 54155.747�0.003 �0.175 43308. LS TZ Aur 54192.385�0.002 0.015 87547. CXZ Aps 54162.795�0.002 �0.176 43320. LS TZ Aur 54194.338�0.002 0.010 87552. CXZ Aps 54165.732�0.005 �0.176 43325. LS RS Boo 54113.628�0.002 0.003 32711. CXZ Aps 54168.666�0.002 �0.179 43330. LS RS Boo 54136.647�0.002 0.005 32772. CXZ Aps 54178.649�0.002 �0.183 43347. LS RS Boo 54147.585�0.002 0.000 32801. CXZ Aps 54185.697�0.002 �0.184 43359. LS RS Boo 54164.566�0.005 0.001 32846. CXZ Aps 54205.665�0.002 �0.189 43393. LS RS Boo 54189.470�0.002 0.000 32912. CXZ Aps 54225.632�0.002 �0.194 43427. LS RS Boo 54217.390�0.002 �0.003 32986. CXZ Aps 54272.618�0.005 �0.203 43507. LS RS Boo 54240.408�0.004 �0.003 33047. CXZ Aps 54282.595�0.002 �0.212 43524. LS RS Boo 54266.440�0.003 �0.007 33116. CYZ Aps 54218.790�0.005 0.002 35602. LS ST Boo 54135.617�0.005 0.063 56170. CYZ Aps 54222.716�0.005 0.016 35610. LS ST Boo 54145.574�0.007 0.063 56186. CBS Aps 54180.672�0.010 0.021 28771. LS ST Boo 54160.515�0.005 0.069 56210. CBS Aps 54191.750�0.005 0.030 28790. LS ST Boo 54168.608�0.005 0.073 56223. CBS Aps 54222.613�0.005 0.018 28843. LS ST Boo 54198.481�0.003 0.076 56271. CBS Aps 54275.642�0.002 0.034 28934. LS ST Boo 54208.438�0.003 0.076 56287. CBS Aps 54282.620�0.003 0.021 28946. LS ST Boo 54211.550�0.002 0.077 56292. CCK Aps 54191.890�0.003 �0.205 28070. LS ST Boo 54229.600�0.002 0.080 56321. CCK Aps 54193.764�0.010 �0.201 28073. LS TW Boo 54158.506�0.002 �0.051 51228. CCK Aps 54196.870�0.005 �0.213 28078. LS TW Boo 54173.408�0.003 �0.053 51256. CCK Aps 54218.712�0.002 �0.193 28113. LS TW Boo 54181.395�0.003 �0.050 51271. CCK Aps 54223.696�0.003 �0.197 28121. LS TW Boo 54189.378�0.002 �0.051 51286. CCK Aps 54278.580�0.002 �0.181 28209. LS TW Boo 54205.348�0.003 �0.049 51316. CDD Aps 54230.710�0.006 0.101 27006. LS TW Boo 54214.395�0.005 �0.051 51333. CDD Aps 54267.646�0.005 0.089 27063. LS TW Boo 54215.461�0.003 �0.049 51335. CDD Aps 54282.567�0.002 0.102 27086. LS TW Boo 54239.413�0.005 �0.049 51380. CEL Aps 54196.840�0.008 �0.164 45205. LS TW Boo 54256.443�0.002 �0.052 51412. CEL Aps 54207.847�0.002 �0.171 45224. LS TW Boo 54272.411�0.003 �0.052 51442. CEL Aps 54224.667�0.005 �0.163 45253. LS TW Boo 54274.540�0.003 �0.052 51446. CEL Aps 54235.675�0.010 �0.170 45272. LS UY Boo 54198.421�0.003 0.088 18995. CEL Aps 54278.573�0.002 �0.172 45346. LS XX Boo 54164.603�0.005 0.016 42652. CEL Aps 54282.624�0.002 �0.179 45353. LS XX Boo 54188.443�0.010 0.018 42693. CEX Aps 54185.885�0.002 0.015 55643. LS XX Boo 54199.486�0.002 0.015 42712. CEX Aps 54210.889�0.004 0.013 55696. LS XX Boo 54207.629�0.003 0.018 42726. CEX Aps 54218.909�0.002 0.013 55713. LS XX Boo 54231.467�0.005 0.019 42767. CEX Aps 54235.894�0.002 0.013 55749. LS CM Boo 54119.632�0.002 �0.100 29911. CLU Aps 54215.915�0.010 0.201 22410. LS CM Boo 54127.552�0.004 �0.098 29924. C
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Table 1 (ont.): maxima of RR Lyrae stars

Variable Maximum O � C E Obs. Variable Maximum O � C E Obs.HJD 24. . . (days) HJD 24. . . (days)CM Boo 54130.598�0.005 �0.097 29929. C RZ CVn 54142.549�0.002 �0.170 24319. CCM Boo 54152.528�0.005 �0.094 29965. C RZ CVn 54158.436�0.002 �0.171 24347. CCM Boo 54155.573�0.002 �0.095 29970. C RZ CVn 54168.647�0.003 �0.173 24365. CCM Boo 54172.625�0.002 �0.097 29998. C RZ CVn 54171.483�0.002 �0.174 24370. CCM Boo 54197.598�0.003 �0.096 30039. C RZ CVn 54187.377�0.005 �0.168 24398. CCM Boo 54205.514�0.002 �0.098 30052. C RZ CVn 54196.450�0.002 �0.173 24414. CCM Boo 54213.432�0.004 �0.098 30065. C RZ CVn 54213.478�0.004 �0.167 24444. CCM Boo 54216.477�0.005 �0.099 30070. C RZ CVn 54238.438�0.003 �0.174 24488. CCM Boo 54227.443�0.002 �0.096 30088. C RZ CVn 54242.413�0.004 �0.170 24495. CCM Boo 54238.405�0.003 �0.097 30106. C RZ CVn 54259.431�0.005 �0.175 24525. CU Cae 54102.740�0.004 �0.100 47138. LS SS CVn 54119.633�0.005 0.134 30295. CU Cae 54108.617�0.002 �0.100 47152. LS SS CVn 54120.584�0.005 0.128 30297. CU Cae 54121.635�0.002 �0.095 47183. LS SS CVn 54130.622�0.005 0.117 30318. CU Cae 54126.667�0.002 �0.101 47195. LS SS CVn 54133.497�0.004 0.121 30324. CV Cae 54121.692�0.004 0.107 34687. LS SS CVn 54141.668�0.010 0.157 30341. CV Cae 54129.686�0.002 0.110 34701. LS SS CVn 54168.474�0.002 0.166 30397. CAH Cam 54105.279�0.003 �0.412 41700. C SS CVn 54189.524�0.003 0.161 30441. CAH Cam 54106.394�0.002 �0.403 41703. C SS CVn 54199.567�0.004 0.155 30462. CAH Cam 54107.513�0.005 �0.390 41706. C SS CVn 54214.378�0.004 0.132 30493. CAH Cam 54108.261�0.003 �0.380 41708. C SS CVn 54248.389�0.003 0.168 30564. CAH Cam 54109.371�0.005 �0.376 41711. C SS CVn 54268.484�0.004 0.165 30606. CAH Cam 54111.570�0.002 �0.389 41717. C UZ CVn 54113.553�0.005 0.240 39677. CAH Cam 54119.321�0.002 �0.382 41738. C UZ CVn 54120.529�0.002 0.238 39687. CAH Cam 54134.419�0.002 �0.402 41779. C UZ CVn 54127.511�0.002 0.243 39697. CTT Cn 54112.399�0.003 0.097 25145. C UZ CVn 54129.603�0.005 0.241 39700. CTT Cn 54143.380�0.002 0.088 25200. C UZ CVn 54148.444�0.005 0.242 39727. CTT Cn 54183.396�0.005 0.099 25271. C UZ CVn 54155.419�0.002 0.239 39737. CW CVn 54121.624�0.002 �0.128 59300. C UZ CVn 54157.518�0.004 0.245 39740. CW CVn 54147.554�0.005 �0.131 59347. C UZ CVn 54159.611�0.003 0.245 39743. CW CVn 54152.526�0.003 �0.125 59356. C UZ CVn 54229.389�0.004 0.244 39843. CW CVn 54157.486�0.004 �0.131 59365. C AA CMi 54108.512�0.002 0.053 36807. CW CVn 54162.455�0.004 �0.128 59374. C AA CMi 54113.752�0.002 0.053 36818. LSW CVn 54188.387�0.003 �0.128 59421. C AA CMi 54115.657�0.005 0.053 36822. LSW CVn 54199.423�0.002 �0.128 59441. C AA CMi 54121.374�0.002 0.054 36834. CW CVn 54215.420�0.005 �0.132 59470. C AA CMi 54124.707�0.003 0.053 36841. LSW CVn 54236.389�0.004 �0.129 59508. C AA CMi 54135.663�0.002 0.053 36864. LSW CVn 54242.456�0.002 �0.132 59519. C AA CMi 54136.616�0.001 0.054 36866. LSZ CVn 54095.686�0.007 0.291 23193. C AA CMi 54139.473�0.002 0.053 36872. CZ CVn 54103.536�0.005 0.295 23205. C AA CMi 54142.335�0.005 0.057 36878. CZ CVn 54114.648�0.003 0.292 23222. C AA CMi 54145.667�0.001 0.054 36885. LSZ CVn 54120.535�0.004 0.295 23231. C AA CMi 54149.474�0.002 0.051 36893. CZ CVn 54139.490�0.003 0.289 23260. C AL CMi 54109.752�0.004 0.441 31811. LSZ CVn 54143.416�0.003 0.292 23266. C AL CMi 54114.706�0.003 0.440 31820. LSZ CVn 54194.424�0.005 0.302 23344. C AL CMi 54124.620�0.005 0.445 31838. LSZ CVn 54198.338�0.005 0.293 23350. C AL CMi 54141.683�0.002 0.442 31869. LSZ CVn 54211.421�0.002 0.300 23370. C AL CMi 54146.639�0.003 0.444 31878. LSRU CVn 54108.705�0.005 0.004 34235. C AL CMi 54151.594�0.001 0.444 31887. LSRU CVn 54127.625�0.002 0.006 34268. C RV Cap 54275.761�0.003 �0.002 45545. LSRU CVn 54135.651�0.004 0.007 34282. C TX Car 54125.624�0.005 0.123 49172. LSRU CVn 54181.513�0.002 0.009 34362. C TX Car 54134.645�0.002 0.127 49187. LSRU CVn 54196.417�0.002 0.008 34388. C TX Car 54137.654�0.002 0.130 49192. LSRU CVn 54200.432�0.004 0.011 34395. C TX Car 54140.659�0.002 0.129 49197. LSRU CVn 54235.400�0.002 0.010 34456. C TX Car 54146.670�0.003 0.129 49207. LSRU CVn 54243.424�0.002 0.009 34470. C TX Car 54152.674�0.002 0.121 49217. LSRU CVn 54259.473�0.003 0.007 34498. C TX Car 54161.694�0.002 0.124 49232. LSRZ CVn 54113.613�0.002 �0.168 24268. C TX Car 54164.704�0.002 0.129 49237. LSRZ CVn 54121.557�0.002 �0.168 24282. C TX Car 54167.707�0.004 0.126 49242. LSRZ CVn 54130.628�0.003 �0.175 24298. C TX Car 54179.724�0.002 0.120 49262. LS
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Table 1 (ont.): maxima of RR Lyrae stars

Variable Maximum O � C E Obs. Variable Maximum O � C E Obs.HJD 24. . . (days) HJD 24. . . (days)TX Car 54185.744�0.003 0.129 49272. LS V671 Cen 54199.794�0.010 �0.017 45240. LSTX Car 54191.752�0.002 0.126 49282. LS V671 Cen 54213.818�0.004 0.002 45272. LSTX Car 54196.561�0.002 0.126 49290. LS V671 Cen 54228.625�0.003 �0.072 45306. LSTX Car 54199.566�0.002 0.125 49295. LS V671 Cen 54235.633�0.004 �0.067 45322. LSTX Car 54217.599�0.003 0.124 49325. LS RX Cet 54054.649�0.002 0.187 24279. LSTX Car 54220.601�0.002 0.120 49330. LS UU Cet 54018.576�0.005 �0.128 21136. LSTX Car 54223.610�0.003 0.123 49335. LS UU Cet 54024.635�0.003 �0.130 21146. LSTX Car 54226.613�0.005 0.121 49340. LS RT Col 54112.630�0.004 �0.251 49075. LSTX Car 54232.631�0.003 0.127 49350. LS RT Col 54120.678�0.002 �0.252 49090. LSEE Car 54103.703�0.004 0.009 43539. LS RT Col 54127.655�0.002 �0.251 49103. LSEE Car 54118.635�0.003 0.009 43561. LS RW Col 54113.616�0.001 0.054 49704. LSEE Car 54120.661�0.002 �0.001 43564. LS RW Col 54131.623�0.002 0.067 49738. LSEE Car 54126.774�0.004 0.004 43573. LS RW Col 54137.628�0.003 0.251 49749. LSEE Car 54128.811�0.005 0.004 43576. LS RX Col 54108.805�0.004 0.105 42583. LSEE Car 54135.601�0.005 0.007 43586. LS RY Col 54109.727�0.004 �0.143 41347. LSEE Car 54139.673�0.002 0.007 43592. LS RY Col 54110.690�0.010 �0.137 41349. LSEE Car 54160.715�0.002 0.009 43623. LS RY Col 54121.696�0.002 �0.145 41372. LSEE Car 54162.751�0.002 0.009 43626. LS S Com 54105.656�0.002 �0.096 22931. CEE Car 54164.786�0.007 0.008 43629. LS S Com 54118.562�0.003 �0.095 22953. CEE Car 54166.822�0.005 0.008 43632. LS S Com 54131.469�0.005 �0.093 22975. CEE Car 54168.857�0.002 0.007 43635. LS S Com 54141.437�0.004 �0.097 22992. CEE Car 54192.615�0.005 0.010 43670. LS S Com 54145.541�0.003 �0.100 22999. CEE Car 54207.542�0.006 0.006 43692. LS S Com 54148.479�0.005 �0.094 23004. CEE Car 54209.586�0.005 0.014 43695. LS S Com 54168.420�0.002 �0.098 23038. CIU Car 54110.650�0.010 0.244 16842. LS S Com 54209.480�0.002 �0.099 23108. CIU Car 54121.708�0.002 0.245 16857. LS ST Com 54128.572�0.005 �0.029 18206. CIU Car 54124.652�0.002 0.241 16861. LS ST Com 54134.568�0.005 �0.022 18216. CIU Car 54132.766�0.004 0.246 16872. LS ST Com 54155.529�0.004 �0.024 18251. CIU Car 54152.667�0.001 0.244 16899. LS ST Com 54206.434�0.002 �0.028 18336. CIU Car 54158.566�0.002 0.246 16907. LS ST Com 54212.425�0.002 �0.026 18346. CIU Car 54163.728�0.003 0.248 16914. LS ST Com 54230.393�0.005 �0.026 18376. CIU Car 54166.674�0.005 0.245 16918. LS ST Com 54236.381�0.004 �0.027 18386. CIU Car 54172.574�0.001 0.248 16926. LS WW CrA 54217.827�0.002 �0.039 40986. LSIU Car 54200.586�0.005 0.248 16964. LS WW CrA 54231.806�0.002 �0.047 41011. LSBI Cen 54103.820�0.003 0.039 38425. LS WW CrA 54272.664�0.005 �0.031 41084. LSBI Cen 54136.883�0.002 0.020 38498. LS V413 CrA 54237.797�0.008 0.044 21613. LSBI Cen 54141.868�0.004 0.020 38509. LS V592 CrA 54233.740�0.002 0.192 39131. LSBI Cen 54161.815�0.002 0.027 38553. LS TV CrB 54156.625�0.005 0.030 38552. CBI Cen 54163.627�0.001 0.026 38557. LS TV CrB 54159.546�0.003 0.028 38557. CBI Cen 54168.619�0.002 0.033 38568. LS TV CrB 54163.631�0.003 0.020 38564. CBI Cen 54173.608�0.002 0.037 38579. LS TV CrB 54231.449�0.002 0.023 38680. CBI Cen 54178.593�0.002 0.037 38590. LS TV CrB 54248.408�0.004 0.028 38709. CBI Cen 54188.567�0.005 0.041 38612. LS W Crt 54125.759�0.005 �0.019 35148. LSBI Cen 54193.548�0.002 0.037 38623. LS W Crt 54130.700�0.002 �0.022 35160. LSBI Cen 54216.643�0.002 0.020 38674. LS W Crt 54132.761�0.002 �0.021 35165. LSBI Cen 54217.553�0.002 0.023 38676. LS W Crt 54144.709�0.002 �0.021 35194. LSBI Cen 54280.560�0.003 0.038 38815. LS W Crt 54153.773�0.002 �0.022 35216. LSV499 Cen 54149.747�0.004 0.025 24987. LS W Crt 54156.658�0.002 �0.021 35223. LSV499 Cen 54161.737�0.002 0.027 25010. LS W Crt 54181.789�0.003 �0.023 35284. LSV499 Cen 54163.822�0.002 0.027 25014. LS W Crt 54196.624�0.002 �0.020 35320. LSV499 Cen 54172.684�0.002 0.028 25031. LS X Crt 54132.725�0.003 0.070 16831. LSV499 Cen 54184.671�0.003 0.028 25054. LS X Crt 54143.713�0.004 0.065 16846. LSV499 Cen 54207.604�0.005 0.027 25098. LS X Crt 54151.778�0.002 0.069 16857. LSV499 Cen 54218.550�0.002 0.028 25119. LS X Crt 54173.747�0.004 0.053 16887. LSV499 Cen 54268.585�0.003 0.027 25215. LS X Crt 54198.676�0.005 0.066 16921. LSV671 Cen 54174.867�0.002 0.003 45183. LS X Crt 54209.672�0.005 0.069 16936. LSV671 Cen 54178.759�0.002 �0.044 45192. LS SW Cru 54107.815�0.003 0.064 85659. LSV671 Cen 54189.672�0.005 �0.072 45217. LS SW Cru 54135.670�0.003 0.057 85744. LS
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Table 1 (ont.): maxima of RR Lyrae stars

Variable Maximum O � C E Obs. Variable Maximum O � C E Obs.HJD 24. . . (days) HJD 24. . . (days)SW Cru 54181.570�0.010 0.068 85884. LS BC Dra 54215.571�0.010 0.082 16589. CSW Cru 54183.860�0.005 0.064 85891. LS BC Dra 54218.444�0.005 0.076 16593. CSW Cru 54196.649�0.010 0.069 85930. LS BC Dra 54236.439�0.010 0.082 16618. CSW Cru 54219.589�0.004 0.065 86000. LS BC Dra 54272.423�0.004 0.087 16668. CSW Cru 54220.570�0.010 0.062 86003. LS BC Dra 54277.459�0.004 0.086 16675. CSW Cru 54221.552�0.005 0.061 86006. LS BD Dra 54107.569�0.005 0.735 20936. CSW Cru 54223.525�0.010 0.067 86012. LS BD Dra 54114.655�0.003 0.753 20948. CSW Cru 54224.506�0.005 0.065 86015. LS BD Dra 54120.535�0.005 0.742 20958. CSW Cru 54225.489�0.005 0.065 86018. LS BD Dra 54127.570�0.002 0.709 20970. CSW Cru 54227.780�0.004 0.061 86025. LS BD Dra 54133.494�0.002 0.742 20980. CSW Cru 54278.589�0.005 0.064 86180. LS BD Dra 54189.449�0.004 0.737 21075. CSW Cru 54281.537�0.004 0.062 86189. LS BD Dra 54192.393�0.005 0.736 21080. CSW Cru 54282.524�0.005 0.066 86192. LS BD Dra 54193.555�0.003 0.720 21082. CUY Cyg 54269.475�0.003 0.052 56778. C BD Dra 54219.474�0.005 0.720 21126. CUY Cyg 54274.523�0.003 0.054 56787. C BK Dra 54273.444�0.002 �0.154 48558. CUY Cyg 54278.445�0.005 0.051 56794. C BT Dra 54148.547�0.005 �0.008 39774. CV939 Cyg 1 54235.542�0.002 0.024 11475. C BT Dra 54164.440�0.002 �0.009 39801. CRT Dor 54103.707�0.002 �0.043 48332. LS BT Dra 54207.409�0.003 �0.013 39874. CRT Dor 54114.813�0.005 �0.042 48355. LS BT Dra 54217.415�0.002 �0.015 39891. CVW Dor 54103.671�0.002 �0.082 27557. LS BT Dra 54230.370�0.002 �0.010 39913. CVW Dor 54111.663�0.002 �0.078 27571. LS BT Dra 54237.442�0.005 �0.002 39925. CVW Dor 54115.656�0.002 �0.080 27578. LS BT Dra 54240.379�0.005 �0.009 39930. CVW Dor 54127.640�0.002 �0.078 27599. LS BT Dra 54267.455�0.002 �0.012 39976. CVW Dor 54132.774�0.002 �0.080 27608. LS RR Gem 54108.526�0.002 �0.363 32095. CVW Dor 54139.622�0.004 �0.079 27620. LS RR Gem 54113.297�0.003 �0.359 32107. CVW Dor 54159.590�0.002 �0.083 27655. LS RR Gem 54136.338�0.002 �0.362 32165. CVW Dor 54163.586�0.001 �0.081 27662. LS SZ Gem 54109.514�0.002 �0.053 53709. CVW Dor 54167.583�0.002 �0.078 27669. LS GI Gem 54136.440�0.002 0.071 54908. CVW Dor 54183.556�0.002 �0.082 27697. LS GI Gem 54149.437�0.004 0.070 54938. CVW Dor 54191.546�0.001 �0.081 27711. LS RW Gru 54275.826�0.002 �0.136 36190. LSVW Dor 54199.542�0.003 �0.073 27725. LS TW Her 54194.550�0.002 �0.010 81705. CRW Dra 54193.606�0.003 0.198 33451. C TW Her 54218.526�0.002 �0.011 81765. CRW Dra 54209.509�0.004 0.156 33487. C TW Her 54266.477�0.003 �0.012 81885. CRW Dra 54217.486�0.002 0.161 33505. C TW Her 54268.474�0.005 �0.013 81890. CRW Dra 54268.449�0.005 0.188 33620. C TW Her 54274.469�0.002 �0.012 81905. CSU Dra 54109.545�0.002 0.047 15456. C TW Her 54276.466�0.002 �0.013 81910. CSU Dra 54111.524�0.005 0.044 15459. C VX Her 54172.621�0.002 �0.406 71200. CSU Dra 54131.343�0.002 0.051 15489. C VX Her 54188.561�0.002 �0.405 71235. CSU Dra 54135.304�0.003 0.049 15495. C VX Her 54219.524�0.005 �0.407 71303. CSU Dra 54164.362�0.002 0.049 15539. C VX Her 54261.415�0.004 �0.410 71395. CSU Dra 54168.325�0.003 0.049 15545. C VX Her 54271.432�0.002 �0.411 71417. CSU Dra 54228.423�0.003 0.049 15636. C VX Her 54276.444�0.004 �0.408 71428. CSW Dra 54129.358�0.002 0.059 48984. C VZ Her 54210.531�0.002 0.060 39565. CSW Dra 54134.488�0.006 0.062 48993. C VZ Her 54240.476�0.003 0.063 39633. CSW Dra 54137.330�0.002 0.055 48998. C VZ Her 54266.455�0.002 0.062 39692. CSW Dra 54141.323�0.005 0.060 49005. C VZ Her 54277.465�0.005 0.064 39717. CSW Dra 54162.399�0.005 0.059 49042. C VZ Her 54281.428�0.003 0.064 39726. CSW Dra 54187.461�0.003 0.055 49086. C AG Her 54219.362�0.010 �0.013 40892. CSW Dra 54207.401�0.004 0.057 49121. C AR Her 54164.577�0.002 0.203 27041. CSW Dra 54211.389�0.002 0.057 49128. C AR Her 54188.549�0.003 0.203 27092. CSW Dra 54215.382�0.003 0.062 49135. C AR Her 54196.546�0.003 0.210 27109. CXZ Dra 54219.500�0.005 �0.114 25795. C DL Her 54218.494�0.005 0.024 27061. CXZ Dra 54221.407�0.004 �0.113 25799. C DL Her 54241.587�0.005 0.044 27100. CBC Dra 54102.601�0.006 0.085 16432. C SV Hya 54151.859�0.003 0.113 30997. LSBC Dra 54112.675�0.010 0.085 16446. C SV Hya 54174.593�0.001 �0.123 31045. LSBC Dra 54133.535�0.006 0.077 16475. C SV Hya 54213.591�0.004 0.113 31126. LSBC Dra 54164.482�0.005 0.083 16518. C SV Hya 54234.637�0.003 0.103 31170. LSBC Dra 54213.408�0.005 0.077 16586. C SZ Hya 54103.807�0.002 �0.164 24988. LS
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Table 1 (ont.): maxima of RR Lyrae stars

Variable Maximum O � C E Obs. Variable Maximum O � C E Obs.HJD 24. . . (days) HJD 24. . . (days)SZ Hya 54114.498�0.005 �0.217 25008. C FX Hya 54226.573�0.002 0.024 47883. LSSZ Hya 54121.536�0.002 �0.164 25021. C FX Hya 54241.599�0.003 0.025 47919. LSSZ Hya 54123.685�0.002 �0.164 25025. LS FY Hya 54152.760�0.002 0.007 20519. LSSZ Hya 54128.519�0.002 �0.165 25034. C FY Hya 54173.772�0.004 0.010 20552. LSSZ Hya 54130.668�0.002 �0.165 25038. LS FY Hya 54215.787�0.002 0.006 20618. LSSZ Hya 54138.699�0.005 �0.192 25053. LS FY Hya 54226.614�0.005 0.010 20635. LSSZ Hya 54142.434�0.005 �0.218 25060. C GO Hya 54102.622�0.008 �0.074 44707. CSZ Hya 54149.472�0.003 �0.164 25073. C GO Hya 54111.525�0.007 �0.081 44721. CSZ Hya 54151.619�0.001 �0.166 25077. LS GO Hya 54114.718�0.005 �0.070 44726. LSSZ Hya 54166.617�0.004 �0.211 25105. LS GO Hya 54121.707�0.004 �0.082 44737. LSSZ Hya 54180.625�0.002 �0.171 25131. LS GO Hya 54142.717�0.004 �0.074 44770. LSSZ Hya 54194.557�0.006 �0.207 25157. LS GO Hya 54155.441�0.002 �0.079 44790. CUU Hya 54113.749�0.002 0.027 27936. LS GO Hya 54165.629�0.005 �0.074 44806. LSUU Hya 54123.713�0.002 0.038 27955. LS GO Hya 54172.628�0.003 �0.076 44817. LSUU Hya 54144.651�0.002 0.021 27995. LS GO Hya 54179.635�0.005 �0.070 44828. LSUU Hya 54166.671�0.004 0.039 28037. LS GS Hya 54161.682�0.002 �0.085 23663. LSUU Hya 54176.604�0.002 0.018 28056. LS GS Hya 54172.649�0.004 �0.104 23684. LSUU Hya 54197.578�0.003 0.037 28096. LS GS Hya 54228.605�0.003 �0.125 23791. LSWZ Hya 54118.771�0.004 �0.011 26950. LS GS Hya 54272.530�0.005 �0.144 23875. LSWZ Hya 54125.771�0.005 �0.002 26963. LS TW Hyi 54103.701�0.002 0.009 21674. LSWZ Hya 54131.689�0.003 0.002 26974. LS TW Hyi 54120.585�0.002 0.008 21699. LSWZ Hya 54140.828�0.004 �0.001 26991. LS TW Hyi 54126.659�0.002 0.004 21708. LSWZ Hya 54145.662�0.001 �0.006 27000. LS TW Hyi 54143.548�0.004 0.008 21733. LSWZ Hya 54152.649�0.002 �0.009 27013. LS V Ind 54275.782�0.005 �0.137 29520. LSWZ Hya 54159.639�0.004 �0.010 27026. LS RR Leo 54103.608�0.002 0.078 23891. CWZ Hya 54167.708�0.005 �0.006 27041. LS RR Leo 54119.445�0.005 0.081 23926. CWZ Hya 54180.617�0.002 �0.002 27065. LS RR Leo 54124.419�0.002 0.079 23937. CWZ Hya 54194.598�0.002 �0.002 27091. LS RR Leo 54129.395�0.002 0.078 23948. CWZ Hya 54208.577�0.002 �0.004 27117. LS RR Leo 54175.541�0.002 0.080 24050. CWZ Hya 54209.652�0.005 �0.004 27119. LS RR Leo 54209.471�0.003 0.081 24125. CWZ Hya 54222.562�0.005 0.001 27143. LS RX Leo 54112.607�0.005 0.088 27251. CXX Hya 54123.716�0.002 0.090 28146. LS RX Leo 54120.453�0.005 0.093 27263. CXX Hya 54179.565�0.001 0.085 28256. LS RX Leo 54205.388�0.004 0.085 27393. CBI Hya 54144.656�0.002 0.219 49848. LS SS Leo 54141.636�0.003 �0.047 19734. CBI Hya 54173.612�0.002 0.219 49903. LS SS Leo 54198.626�0.002 �0.055 19825. LSBI Hya 54183.615�0.002 0.219 49922. LS SS Leo 54200.503�0.005 �0.057 19828. CBI Hya 54223.625�0.002 0.218 49998. LS SS Leo 54208.655�0.002 �0.047 19841. LSDD Hya 54127.364�0.005 �0.142 24776. C SS Leo 54212.412�0.003 �0.048 19847. CDD Hya 54128.362�0.003 �0.148 24778. C SS Leo 54213.660�0.002 �0.053 19849. LSDG Hya 54113.849�0.002 0.075 39764. LS ST Leo 54141.493�0.002 �0.020 54852. CDG Hya 54126.674�0.002 0.000 39794. LS ST Leo 54159.656�0.003 �0.020 54890. CDG Hya 54138.735�0.002 0.022 39822. LS SW Leo 54130.743�0.002 �0.055 48688. LSDG Hya 54141.754�0.002 0.031 39829. LS SW Leo 54145.702�0.002 �0.058 48715. LSDH Hya 54111.789�0.002 0.062 46903. LS SW Leo 54150.690�0.002 �0.057 48724. LSDH Hya 54115.696�0.002 0.057 46911. LS SW Leo 54155.674�0.002 �0.060 48733. LSDH Hya 54138.681�0.002 0.060 46958. LS SW Leo 54200.561�0.002 �0.060 48814. LSDH Hya 54157.754�0.005 0.062 46997. LS SW Leo 54205.550�0.003 �0.058 48823. LSDH Hya 54183.671�0.003 0.062 47050. LS SZ Leo 54140.868�0.004 �0.112 16241. LSIK Hya 54188.759�0.010 �0.151 24196. LS SZ Leo 54147.813�0.005 �0.110 16254. LSIK Hya 54235.549�0.005 �0.161 24268. LS SZ Leo 54148.874�0.005 �0.117 16256. LSIV Hya 54123.732�0.002 0.124 20809. LS SZ Leo 54168.636�0.005 �0.115 16293. LSIV Hya 54129.585�0.005 0.029 20820. LS SZ Leo 54176.627�0.004 �0.135 16308. LSIV Hya 54156.727�0.007 0.134 20870. LS SZ Leo 54183.580�0.003 �0.125 16321. LSFX Hya 54144.774�0.002 0.026 47687. LS SZ Leo 54199.595�0.002 �0.131 16351. LSFX Hya 54149.782�0.002 0.026 47699. LS SZ Leo 54222.529�0.005 �0.162 16394. LSFX Hya 54162.723�0.004 0.029 47730. LS TV Leo 54142.718�0.002 0.106 25416. LSFX Hya 54190.682�0.005 0.025 47797. LS TV Leo 54148.775�0.002 0.108 25425. LSFX Hya 54200.698�0.002 0.025 47821. LS TV Leo 54183.764�0.002 0.108 25477. LS
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Table 1 (ont.): maxima of RR Lyrae stars

Variable Maximum O � C E Obs. Variable Maximum O � C E Obs.HJD 24. . . (days) HJD 24. . . (days)TV Leo 54198.566�0.003 0.108 25499. LS TW Lyn 54201.465�0.005 0.056 19049. CWW Leo 54113.796�0.004 0.035 31901. LS RZ Lyr 54214.470�0.005 �0.011 25489. CWW Leo 54130.675�0.004 0.034 31929. LS RZ Lyr 54235.436�0.002 �0.006 25530. CWW Leo 54139.718�0.005 0.035 31944. LS RZ Lyr 54256.408�0.003 0.005 25571. CWW Leo 54148.762�0.005 0.036 31959. LS RZ Lyr 54279.416�0.005 0.007 25616. CWW Leo 54156.595�0.003 0.032 31972. LS CN Lyr 54234.473�0.004 0.024 23696. CWW Leo 54168.659�0.002 0.039 31992. LS CN Lyr 54241.459�0.005 0.016 23713. CWW Leo 54171.667�0.002 0.033 31997. LS CN Lyr 54246.401�0.004 0.022 23725. CAA Leo 54141.518�0.002 �0.076 24296. C CN Lyr 54269.436�0.005 0.019 23781. CAX Leo 54102.635�0.004 �0.047 39704. C IO Lyr 54212.604�0.003 �0.031 25287. CAX Leo 54129.548�0.003 �0.027 39741. C IO Lyr 54234.537�0.005 �0.029 25325. CAX Leo 54142.620�0.010 �0.037 39759. C IO Lyr 54256.467�0.004 �0.030 25363. CAX Leo 54145.527�0.003 �0.038 39763. C IO Lyr 54267.430�0.003 �0.032 25382. CAX Leo 54180.417�0.005 �0.036 39811. C IO Lyr 54271.472�0.002 �0.030 25389. CAX Leo 54196.409�0.005 �0.034 39833. C IO Lyr 54275.512�0.003 �0.030 25396. CAX Leo 54201.498�0.005 �0.033 39840. C V340 Lyr 54235.433�0.004 �0.042 41627. CAX Leo 54209.490�0.005 �0.036 39851. C XZ Mi 54018.653�0.002 0.063 25334. LSV LMi 54103.477�0.004 0.032 63563. C XZ Mi 54268.834�0.002 0.035 25891. LSV LMi 54111.636�0.002 0.032 63578. C XZ Mi 54273.770�0.005 0.029 25902. LSV LMi 54127.408�0.002 0.030 63607. C XZ Mi 54277.816�0.002 0.033 25911. LSV LMi 54170.375�0.002 0.028 63686. C DV Mon 54107.674�0.001 0.072 69815. LSV LMi 54176.362�0.002 0.032 63697. C DV Mon 54138.679�0.004 0.072 69890. LSV LMi 54201.381�0.002 0.030 63743. C DV Mon 54145.708�0.002 0.074 69907. LSV LMi 54207.367�0.005 0.033 63754. C TX Mus 54134.648�0.004 0.100 63129. LSY LMi 54134.701�0.005 �0.199 35424. C TX Mus 54157.832�0.002 0.096 63178. LSY LMi 54141.514�0.002 �0.204 35437. C TX Mus 54165.876�0.002 0.095 63195. LSY LMi 54170.360�0.001 �0.204 35492. C TX Mus 54167.768�0.002 0.094 63199. LSY LMi 54172.459�0.002 �0.203 35496. C TX Mus 54189.540�0.003 0.098 63245. LSY LMi 54173.508�0.002 �0.203 35498. C TX Mus 54192.848�0.002 0.093 63252. LSY LMi 54181.375�0.002 �0.203 35513. C TX Mus 54211.781�0.004 0.097 63292. LSU Lep 54107.652�0.001 0.044 21936. LS TX Mus 54220.770�0.002 0.095 63311. LSU Lep 54114.623�0.002 0.037 21948. LS TX Mus 54225.509�0.005 0.101 63321. LSTV Lib 54176.775�0.001 �0.004 126693. LS EM Mus 54137.685�0.002 �0.149 33387. LSTV Lib 54200.772�0.002 �0.003 126782. LS EM Mus 54151.704�0.003 �0.148 33417. LSTV Lib 54233.666�0.003 �0.004 126904. LS EM Mus 54165.725�0.002 �0.146 33447. LSTV Lib 54267.638�0.002 �0.004 127030. LS EM Mus 54189.555�0.001 �0.149 33498. LSUX Lib 54184.814�0.002 0.001 57972. LS EM Mus 54193.760�0.002 �0.149 33507. LSUX Lib 54200.756�0.002 �0.001 58005. LS EM Mus 54221.798�0.002 �0.149 33567. LSUX Lib 54212.836�0.002 0.000 58030. LS EM Mus 54225.537�0.002 �0.148 33575. LSUX Lib 54217.667�0.002 �0.001 58040. LS EM Mus 54281.608�0.002 �0.153 33695. LSVY Lib 54184.789�0.002 �0.027 24423. LS VY Nor 54193.751�0.005 �0.163 76361. LSVY Lib 54191.729�0.002 �0.028 24436. LS VY Nor 54208.743�0.005 �0.183 76401. LSVY Lib 54230.705�0.005 �0.030 24509. LS VY Nor 54220.763�0.005 �0.173 76433. LSVY Lib 54237.647�0.003 �0.029 24522. LS VY Nor 54232.785�0.006 �0.161 76465. LSVY Lib 54268.612�0.005 �0.033 24580. LS VY Nor 54267.688�0.010 �0.161 76558. LSXX Lib 54175.811�0.010 �0.002 37542. LS Y Ot 54191.765�0.005 �0.195 39920. LSXX Lib 54182.804�0.005 0.007 37552. LS Y Ot 54222.796�0.002 �0.202 39968. LSAZ Lib 54212.849�0.002 0.169 40266. LS Y Ot 54224.747�0.005 �0.191 39971. LSTT Lyn 54109.549�0.002 �0.034 29222. C Y Ot 54233.788�0.002 �0.203 39985. LSTT Lyn 54114.330�0.003 �0.032 29230. C Y Ot 54281.637�0.004 �0.204 40059. LSTT Lyn 54128.665�0.005 �0.036 29254. C RS Ot 54280.850�0.003 0.114 39194. LSTT Lyn 54148.381�0.002 �0.035 29287. C RV Ot 54135.750�0.003 0.119 68315. LSTT Lyn 54173.475�0.002 �0.033 29329. C RV Ot 54139.750�0.005 0.121 68322. LSTT Lyn 54194.384�0.004 �0.034 29364. C RV Ot 54147.748�0.004 0.122 68336. LSTW Lyn 54108.463�0.002 0.053 18856. C RV Ot 54163.735�0.005 0.117 68364. LSTW Lyn 54136.413�0.002 0.055 18914. C RV Ot 54166.595�0.005 0.121 68369. LSTW Lyn 54137.373�0.003 0.051 18916. C RV Ot 54174.593�0.001 0.123 68383. LSTW Lyn 54172.550�0.002 0.052 18989. C RV Ot 54178.589�0.002 0.121 68390. LS
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Table 1 (ont.): maxima of RR Lyrae stars

Variable Maximum O � C E Obs. Variable Maximum O � C E Obs.HJD 24. . . (days) HJD 24. . . (days)RV Ot 54186.586�0.002 0.121 68404. LS U Pi 54108.745�0.004 0.054 28254. LSRV Ot 54192.874�0.002 0.127 68415. LS U Pi 54112.708�0.004 0.053 28263. LSRV Ot 54194.584�0.003 0.123 68418. LS U Pi 54120.637�0.001 0.056 28281. LSRV Ot 54220.856�0.003 0.122 68464. LS U Pi 54124.599�0.002 0.054 28290. LSRV Ot 54222.571�0.002 0.123 68467. LS U Pi 54131.647�0.002 0.056 28306. LSRV Ot 54224.857�0.002 0.124 68471. LS XX Pup 54112.615�0.002 0.456 23858. LSRV Ot 54226.572�0.005 0.126 68474. LS XX Pup 54127.616�0.002 0.458 23887. LSRV Ot 54238.563�0.005 0.123 68495. LS XX Pup 54141.579�0.003 0.458 23914. LSRV Ot 54278.545�0.002 0.123 68565. LS XX Pup 54157.610�0.001 0.456 23945. LSRV Ot 54282.543�0.002 0.123 68572. LS XX Pup 54171.574�0.002 0.456 23972. LSSS Ot 54275.860�0.002 �0.064 42223. LS BB Pup 54164.748�0.004 0.111 31951. LSSS Ot 54280.837�0.005 �0.062 42231. LS BB Pup 54192.620�0.002 0.111 32009. LSSS Ot 54282.702�0.002 �0.062 42234. LS HH Pup 54108.619�0.002 0.010 39945. LSUV Ot 54179.686�0.005 �0.103 36584. LS HH Pup 54115.653�0.002 0.011 39963. LSUV Ot 54192.705�0.003 �0.107 36608. LS HH Pup 54120.733�0.001 0.011 39976. LSUV Ot 54200.850�0.003 �0.101 36623. LS HH Pup 54135.581�0.002 0.011 40014. LSUV Ot 54223.636�0.010 �0.106 36665. LS HH Pup 54140.660�0.002 0.010 40027. LSUV Ot 54224.725�0.010 �0.102 36667. LS HH Pup 54160.590�0.001 0.012 40078. LSUV Ot 54235.579�0.003 �0.100 36687. LS HH Pup 54167.622�0.002 0.011 40096. LSUV Ot 54281.686�0.003 �0.117 36772. LS HH Pup 54174.656�0.001 0.011 40114. LSUW Ot 54281.671�0.003 �0.004 44870. LS HK Pup 54108.712�0.002 �0.238 23835. LSAR Ot 54280.893�0.005 �0.042 44308. LS HK Pup 54136.614�0.005 �0.238 23873. LSST Oph 54213.813�0.002 �0.023 57260. LS HK Pup 54147.631�0.005 �0.234 23888. LSST Oph 54218.768�0.002 �0.022 57271. LS X Ret 54150.639�0.002 0.207 29903. LSST Oph 54241.740�0.007 �0.018 57322. LS V675 Sgr 54209.909�0.005 0.066 40204. LSV445 Oph 54237.786�0.002 0.021 67236. LS V675 Sgr 54218.901�0.005 0.066 40218. LSV455 Oph 54244.420�0.005 �0.247 27343. C V675 Sgr 54231.740�0.002 0.059 40238. LSV455 Oph 54268.480�0.004 �0.244 27396. C V675 Sgr 54238.826�0.010 0.080 40249. LSV455 Oph 54278.466�0.002 �0.244 27418. C V756 Sgr 54207.883�0.005 0.093 47280. LSV816 Oph 54215.821�0.002 �0.099 46926. LS V756 Sgr 54237.762�0.005 0.106 47337. LSV816 Oph 54220.770�0.002 �0.099 46939. LS V756 Sgr 54268.667�0.005 0.096 47396. LSTX Pav 54184.806�0.002 �0.165 58761. LS V1025 Sgr 54275.775�0.003 �0.016 46399. LSTX Pav 54189.867�0.002 �0.163 58772. LS V1130 Sgr 54223.868�0.002 0.041 47290. LSTX Pav 54206.885�0.005 �0.160 58809. LS V1130 Sgr 54272.722�0.003 0.042 47376. LSTY Pav 54221.792�0.005 0.285 17862. LS V1130 Sgr 54277.833�0.002 0.040 47385. LSTY Pav 54231.737�0.005 0.285 17876. LS V494 So 54231.687�0.004 �0.137 30668. LSTY Pav 54241.679�0.005 0.281 17890. LS V494 So 54234.677�0.004 �0.139 30675. LSWY Pav 54213.820�0.003 0.073 46460. LS V494 So 54275.695�0.002 �0.144 30771. LSBH Pav 54223.795�0.003 0.220 54886. LS V690 So 54205.848�0.004 �0.018 25207. LSBN Pav 54231.907�0.002 �0.024 45657. LS V765 So 54189.760�0.002 0.136 52589. LSBN Pav 54234.743�0.002 �0.024 45662. LS V765 So 54201.820�0.002 0.141 52615. LSBN Pav 54267.637�0.003 �0.026 45720. LS RU Sl 54017.600�0.002 �0.105 46408. LSBP Pav 54230.731�0.002 0.020 48188. LS RU Sl 54046.712�0.002 �0.100 46467. LSBP Pav 54276.591�0.002 0.201 48273. LS AE Sl 54025.665�0.002 0.190 23283. LSDN Pav 54028.657�0.002 0.095 27421. LS AE Sl 54031.720�0.002 0.194 23294. LSDN Pav 54052.548�0.001 0.096 27472. LS AE Sl 54036.674�0.005 0.197 23303. LSDN Pav 54217.910�0.003 0.098 27825. LS AE Sl 54047.680�0.003 0.201 23323. LSDN Pav 54232.900�0.003 0.097 27857. LS AE Sl 54052.628�0.001 0.198 23332. LSHV Pav 54013.635�0.004 0.176 30722. LS AE Sl 54063.631�0.003 0.199 23352. LSHV Pav 54268.887�0.004 �0.257 31178. LS VY Ser 54182.787�0.005 0.043 32149. LSHV Pav 54272.813�0.005 �0.256 31185. LS VY Ser 54213.499�0.002 0.049 32192. CHV Pav 54277.863�0.004 �0.252 31194. LS VY Ser 54217.781�0.005 0.047 32198. LSAR Per 54105.278�0.002 0.052 63138. C VY Ser 54218.492�0.003 0.043 32199. CAR Per 54106.556�0.002 0.054 63141. C VY Ser 54228.496�0.005 0.050 32213. CAR Per 54109.534�0.003 0.053 63148. C VY Ser 54233.493�0.005 0.048 32220. CAR Per 54113.367�0.002 0.056 63157. C VY Ser 54270.622�0.005 0.045 32272. LSAR Per 54124.436�0.005 0.061 63183. C AN Ser 54187.488�0.005 0.004 75619. CAR Per 54135.494�0.002 0.054 63209. C AN Ser 54199.494�0.002 0.003 75642. C
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Table 1 (ont.): maxima of RR Lyrae stars

Variable Maximum O � C E Obs. Variable Maximum O � C E Obs.HJD 24. . . (days) HJD 24. . . (days)AN Ser 54233.428�0.002 0.002 75707. C AB UMa 54232.446�0.005 0.108 30029. CAN Ser 54244.394�0.002 0.004 75728. C AB UMa 54241.445�0.010 0.114 30044. CAN Ser 54269.447�0.002 �0.002 75776. C AB UMa 54247.434�0.005 0.107 30054. CAV Ser 54192.788�0.002 0.135 53018. LS EX UMa 54157.429�0.005 0.024 9477. CAV Ser 54201.553�0.002 0.124 53036. C EX UMa 54158.516�0.005 0.026 9479. CAV Ser 54218.630�0.003 0.136 53071. C EX UMa 54159.608�0.002 0.032 9481. CAV Ser 54231.789�0.002 0.131 53098. LS EX UMa 54176.436�0.005 0.032 9512. CAV Ser 54241.550�0.005 0.141 53118. C EX UMa 54190.549�0.005 0.032 9538. CAW Ser 54216.398�0.005 �0.037 43330. C EX UMa 54201.399�0.005 0.025 9558. CCS Ser 54184.769�0.002 0.001 43676. LS AF Vel 54141.785�0.010 �0.256 24099. LSCS Ser 54212.705�0.006 0.017 43729. LS AF Vel 54157.611�0.002 �0.252 24129. LSCS Ser 54241.679�0.003 0.017 43784. LS AF Vel 54176.613�0.004 �0.236 24165. LSCS Ser 54269.596�0.002 0.014 43837. LS AF Vel 54186.631�0.002 �0.239 24184. LSRU Sex 2 54124.731�0.010 0.023 32859. LS AF Vel 54205.606�0.002 �0.250 24220. LSRU Sex 2 54139.794�0.010 0.026 32902. LS AF Vel 54224.601�0.002 �0.242 24256. LSRU Sex 2 54152.412�0.003 0.036 32938. C AF Vel 54234.632�0.004 �0.231 24275. LSRU Sex 2 54156.623�0.005 0.044 32950. LS FS Vel 54195.586�0.005 �0.170 30764. LSRU Sex 2 54169.575�0.005 0.037 32987. LS FS Vel 54223.655�0.002 �0.169 30823. LSRU Sex 2 54197.598�0.005 0.042 33067. LS FS Vel 54224.603�0.002 �0.172 30825. LSRV Sex 54129.713�0.002 0.064 48646. LS ST Vir 54200.469�0.004 0.029 32773. CRV Sex 54140.780�0.002 0.056 48668. LS ST Vir 54207.449�0.003 0.025 32790. CRV Sex 54185.584�0.001 0.056 48757. LS ST Vir 54215.658�0.002 0.017 32810. LSRV Sex 54197.666�0.005 0.056 48781. LS ST Vir 54216.486�0.005 0.024 32812. CHY Tel 54223.771�0.005 �0.026 63357. LS ST Vir 54244.417�0.002 0.018 32880. CRW TrA 54177.814�0.002 �0.166 33923. LS UU Vir 54206.503�0.002 �0.008 26091. CRW TrA 54186.788�0.002 �0.169 33947. LS UV Vir 54119.695�0.010 0.011 24063. CRW TrA 54189.783�0.002 �0.166 33955. LS UV Vir 54129.668�0.003 0.004 24080. CRW TrA 54192.778�0.003 �0.164 33963. LS UV Vir 54143.761�0.002 0.007 24104. LSRW TrA 54211.850�0.002 �0.168 34014. LS UV Vir 54150.815�0.002 0.016 24116. LSW Tu 54102.543�0.005 0.149 26819. LS UV Vir 54153.753�0.005 0.018 24121. LSW Tu 54109.611�0.007 0.152 26830. LS UV Vir 54155.518�0.002 0.022 24124. CW Tu 54118.606�0.005 0.156 26844. LS UV Vir 54159.628�0.004 0.023 24131. CW Tu 54127.596�0.002 0.155 26858. LS UV Vir 54160.800�0.002 0.020 24133. LSAE Tu 54102.653�0.002 0.080 47855. LS UV Vir 54182.521�0.002 0.019 24170. CAE Tu 54112.601�0.002 0.083 47879. LS UV Vir 54186.621�0.002 0.010 24177. LSAE Tu 54117.576�0.002 0.086 47891. LS UV Vir 54198.361�0.005 0.008 24197. CAE Tu 54122.550�0.001 0.087 47903. LS UV Vir 54200.707�0.005 0.006 24201. LSAG Tu 54102.573�0.004 0.045 23748. LS UV Vir 54213.632�0.004 0.015 24223. LSAG Tu 54108.602�0.004 0.048 23758. LS UV Vir 54233.592�0.005 0.014 24257. LSBK Tu 54107.582�0.002 �0.038 31574. LS WW Vir 54172.673�0.004 0.293 26781. LSRV UMa 54133.521�0.002 0.113 19352. C WW Vir 54198.738�0.003 0.294 26821. LSRV UMa 54162.533�0.005 0.105 19414. C XZ Vir 54227.674�0.003 LSRV UMa 54198.581�0.003 0.113 19491. C XZ Vir 54230.537�0.002 LSTU UMa 54147.479�0.002 �0.026 20292. C XZ Vir 54231.492�0.003 LSTU UMa 54175.364�0.002 �0.024 20342. C XZ Vir 54232.444�0.003 CTU UMa 54209.375�0.003 �0.030 20403. C XZ Vir 54233.394�0.005 CTU UMa 54234.473�0.005 �0.027 20448. C XZ Vir 54238.651�0.010 LSAB UMa 54103.554�0.006 0.125 29814. C XZ Vir 54239.603�0.004 LSAB UMa 54112.540�0.010 0.118 29829. C AF Vir 54155.659�0.002 �0.103 28572. CAB UMa 54124.518�0.003 0.104 29849. C AF Vir 54180.807�0.003 �0.110 28624. LSAB UMa 54148.510�0.003 0.113 29889. C AF Vir 54198.712�0.002 �0.104 28661. LSAB UMa 54157.504�0.005 0.113 29904. C AF Vir 54208.388�0.004 �0.104 28681. CAB UMa 54187.482�0.010 0.113 29954. C AF Vir 54232.571�0.005 �0.109 28731. CAB UMa 54199.479�0.010 0.118 29974. C AS Vir 54172.775�0.002 0.148 27136. LSAB UMa 54205.469�0.006 0.112 29984. C AS Vir 54177.756�0.002 0.149 27145. LSAB UMa 54211.462�0.005 0.109 29994. C AS Vir 54182.741�0.002 0.153 27154. LSAB UMa 54214.462�0.005 0.112 29999. C AS Vir 54207.637�0.002 0.145 27199. LSAB UMa 54229.448�0.006 0.108 30024. C AS Vir 54228.669�0.003 0.147 27237. LS
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Table 1 (ont.): maxima of RR Lyrae stars

Variable Maximum O � C E Obs. Variable Maximum O � C E Obs.HJD 24. . . (days) HJD 24. . . (days)AS Vir 54233.653�0.005 0.150 27246. LS BC Vir 54233.621�0.002 0.130 60780. LSAT Vir 54146.773�0.005 0.262 27517. LS BQ Vir 54230.640�0.005 �0.058 54052. LSAT Vir 54155.714�0.002 �0.261 27535. LS BQ Vir 54237.632�0.005 �0.061 54063. LSAT Vir 54171.487�0.002 �0.262 27565. C DO Vir 54211.702�0.005 0.212 51853. LSAT Vir 54175.691�0.005 0.262 27572. LS DO Vir 54234.606�0.002 0.209 51896. LSAT Vir 54181.477�0.002 �0.262 27584. C SV Vol 54136.662�0.002 �0.127 32746. LSAT Vir 54184.631�0.002 �0.263 27590. LS SV Vol 54139.714�0.005 �0.103 32754. LSAT Vir 54225.643�0.003 �0.262 27668. LS SV Vol 54153.741�0.004 �0.080 32791. LSAT Vir 54234.582�0.002 �0.262 27685. LS SV Vol 54164.715�0.005 �0.083 32820. LSAV Vir 54129.599�0.005 0.023 19271. C SV Vol 54166.543�0.004 �0.148 32825. LSAV Vir 54180.834�0.003 0.019 19349. LS SV Vol 54167.763�0.002 �0.063 32828. LSAV Vir 54186.743�0.004 0.016 19358. LS SV Vol 54186.670�0.010 �0.081 32878. LSAV Vir 54198.569�0.003 0.017 19376. C SV Vol 54200.695�0.003 �0.061 32915. LSBB Vir 54172.792�0.002 �0.221 30905. LS SV Vol 54208.626�0.002 �0.078 32936. LSBB Vir 54180.802�0.002 �0.220 30922. LS SV Vol 54211.677�0.005 �0.055 32944. LSBB Vir 54198.703�0.002 �0.221 30960. LS SV Vol 54216.559�0.002 �0.093 32957. LSBB Vir 54200.587�0.004 �0.221 30964. C SV Vol 54222.662�0.005 �0.047 32973. LSBB Vir 54232.626�0.003 �0.217 31032. LS SV Vol 54224.492�0.005 �0.109 32978. LSBB Vir 54234.504�0.002 �0.223 31036. C SV Vol 54227.540�0.005 �0.089 32986. LSBC Vir 54178.859�0.002 0.126 60683. LS SV Vol 54233.640�0.003 �0.045 33002. LSBC Vir 54182.812�0.002 0.127 60690. LS BN Vul 54250.499�0.003 0.065 14677. CBC Vir 54199.748�0.002 0.128 60720. LS BN Vul 54275.453�0.005 0.066 14719. CBC Vir 54207.652�0.002 0.128 60734. LS BN Vul 54278.418�0.004 0.060 14724. C* C = Calern, LS = La Silla1 Agerer and Moshner, 19962 Williams, 1993
Referenes:Agerer, F., Moshner, W., 1996, IBVS, 4391Bertin, E., Arnouts, S., 1996, A&AS, 117, 393Bo�er, M., Atteia, J.L., Bringer, M., Gendre, B., Klotz, A., Malina, R., de Freitas Paheo,J.A., Pedersen, H., 2001, A&A, 378, 76Boninsegna, R., Vandenbroere, J., Le Borgne, J.F., The Geos Team, 2002, ASP Conf.Ser., 259, 166, IAU Colloq. 185, \Radial and Nonradial Pulsations as Probes ofStellar Physis"Bringer, M., Bo�er, M., Peignot, C., Fontan, G., Mere, C., 1999, A&AS, 138, 581Kholopov, P.N., et al., 1985, General Catalogue of Variable Stars, Mosow: Nauka Pub-lishing House, 1988, 4th ed., edited by Kholopov, P.N.; and 2006 web edition(http://www.sai.msu.su/groups/luster/gvs/).Williams, D.B., 1993, JAAVSO, 22, 116
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MINIMA TIMES OF SOME ECLIPSING BINARY STARS

G�UROL, B.; DERMAN, E.; M�UYESSERO�GLU Z.; G�URDEM_IR, L.; G�OKAY, G.; �OZBEK, N.;SA�GIR, U.; KALCI, R.; SALMAN, G.; C�OKER, D.; EM_INO�GLU, B.; DEM_IRCAN, Y.;TERZ_IO�GLU, Z.Ankara University, Faulty of Siene, Astronomy and Spae Sienes Department 06100, Tando�gan, Ankara,T�URK_IYE; e-mail: gurol�siene.ankara.edu.tr

Observatory and telesope:AUO1 and AUO2: 30-mMaksutov telesope of the Ankara University Observatory.TUG1: 40-m Cassegrain-Shmidt telesope of the Turkish National Observatory.TUG2: 40-m Meade LX200-GPS telesope of the Tubitak National Observatory.
Detetor: Before 29 September 1992 the observations made withEMI9789QB photomultiplier tube. After that time weused OPTEC SSP-5A photometer ontaining a side-onR1414 Hamamatsu photomultiplier for AUO1 and AUO2respetively. Ap7p and ST8-E CCD ameras were usedfor TUG1 and TUG2 respetively.
Method of data redution:Redution of the AUO observations were made in the usual way (Hardie 1962). Weused the MaxIm DL software for the redution of the TUG data.
Method of minimum determination:The minima times were omputed by Kwee & van Woerden (1956) method.
Aknowledgements:We are grateful to T�UB_ITAK National Observatory and Ankara University Obser-vatory for use of the telesope time alloation and other failities.



2 IBVS 5791
Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+LO And 53215.4797 0.0003 I BV AUO2, BG44i Boo 47634.4403 0.0005 I UBV AUO1, ZM47635.5157 0.0002 I UBV AUO1, SOS47635.3826 0.0002 II UBV AUO1, SOS47640.4683 0.0004 II UBV AUO1, ZM47691.3562 0.0008 II UBV AUO1, SOS47692.4247 0.0004 II BV AUO1, FF�O47697.3767 0.0003 I UBV AUO1, GK47697.5125 0.0004 II UBV AUO1, GK47960.3747 0.0001 I UBV AUO1, BG47960.5099 0.0005 II UBV AUO1, BG47962.5213 0.0008 I BV AUO1, GK47988.4949 0.0004 I BV AUO1, SOS48019.4285 0.0004 II UBV AUO1, ZM48049.4262 0.0006 II UBV AUO1, GK48049.2943 0.0004 I UBV AUO1, GK48050.3625 0.0002 I UBV AUO1, SOS48050.4949 0.0003 II BV AUO1, SOS48051.4327 0.0003 I BV AUO1, FF�O48430.3967 0.0007 I BV AUO1, BA48431.3377 0.0002 II BV AUO1, BG48431.4695 0.0004 I BV AUO1, BG48433.3444 0.0004 I BV AUO1, AA48727.4089 0.0001 I UBV AUO1, HD48727.5438 0.0002 II UBV AUO1, HD48730.4898 0.0003 II UBV AUO1, ZM48761.4220 0.0001 I UBV AUO1, FE49109.5898 0.0001 I UBV AUO2, ZM49139.4487 0.0002 II UBV AUO2, SOS49139.3165 0.0001 I UBV AUO2, SOS49142.3936 0.0001 II UBV AUO2, ZM49944.3826 0.0004 I BV AUO2, SOS49945.3209 0.0001 II BV AUO2, BG50206.3100 0.0002 I BV AUO2, BG50245.4112 0.0003 I UBV AUO2, SOS50246.4824 0.0002 I BV AUO2, BG50248.4898 0.0002 II BV AUO2, ZM52031.5014 0.0001 I BV AUO2, LG-UA52052.5184 0.0001 II BV AUO2, LG-UA52073.4135 0.0004 II BV AUO2, LG-UA52108.3639 0.0001 I UBV AUO2, LG-UA52318.4627 0.0001 II BV AUO2, LG-MK52500.3167 0.0003 II BV AUO2, MK-LG52745.5027 0.0001 I BV AUO2, AT-MK52759.5605 0.0001 II UBV AUO2, AT-TE
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Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+FG Hya 53445.4428 0.0003 II BV R TUG1, GG-RKXX LMi 53474.4515 0.0003 I BV R TUG1, US-N�ODI Peg 52843.5166 0.0002 I BV AUO2, LG-TECU Sge 53169.4984 0.0002 II BV AUO2, BG-ZMAU Ser 53215.3608 0.0002 I BV AUO2, BGHD 65498 53446.4341 0.0002 I BV R TUG1, YD-GG53448.4039 0.0002 II BV R TUG1, YD-GGBD+42 2782 54215.5055 0.0000 II BV R TUG2, DC-BE54216.4314 0.0001 I BR TUG2, DC-BEGSC 1174-0344 54045.4107 0.0002 I BV R TUG2, GG-GGl54046.3821 0.0002 II BV R TUG2, GG-GGlGSC 2765-0348 53302.3008 0.0003 II BV R TUG1, N�O-GS53302.4426 0.0002 I BV R TUG1, N�O-GS53302.5844 0.0003 II V R TUG1, N�O-GSGSC 2751-1007 53300.4014 0.0002 I BV R TUG1, N�O-GS53301.2365 0.0001 I BV R TUG1, N�O-GS53301.4443 0.0001 II BV R TUG1, N�O-GSExplanation of the remarks in the table:Remark gives observatory and the observers as BG: B. G�urol, ZM: Z. M�uyessero�glu,SOS: S.O. Selam, FF�O: F.F. �Ozeren, GK: G. Kahraman, BA: B. Albayrak, AA: A.Akal�n, HD: H. D�undar, FE: F. Ekmek�i, LG: L. G�urdemir, MK: M. K�ra, UA:U. Ak�ay, AT: A. Tun�, TE: T. Elmas, GG: G. G�okay, GGl: G. G�ulnaz, N�O: N.�Ozbek, RK: R. Kal�, US: U. Sa�g�r, YD: Y. Demiran, GS: G. Salman, DC� : D.C�oker, BE: B. Emino�glu.Remarks:The times of minima are weighted averages from all �lters observed.

Referenes:Hardie, R., 1962, Astr. Teh.: Stars and Stellar Systems, Vol. II, Univ. of Chiago Press,ChiagoKwee, K. K., & van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327.
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UBVRI PHOTOMETRY OF DX And: THE 2006 OUTBURSTSPOGLI, C.1;2; FIORUCCI, M.1; ROCCHI, G.2; CAPEZZALI, D.1;21 Physis Department, University of Perugia, Via A. Pasoli, 06123 Perugia, Italy2 Porziano Astronomial Observatory, Via Santa Chiara 2, Assisi, Italy

The dwarf nova DX And is one of the few atalysmi variables with the orbital periodlength near the upper limit of the range (10.6 hours), together with an exeptional longyle length (270-330 days), a seondary star probably evolved o� the main sequene,and a very low mass{transfer rate (�Simon, 2000). For all these reasons, DX And anbe onsidered representative of the upper limit of the distribution of dwarf novae, and adetailed study of its ativity an help to onstrain theoretial models. Nevertheless, onlya few outbursts have been studied in detail, and rarely with multi{olors photometry (see�Simon 2000 for an overview of the sare database available in literature).In the ontest of a long-term variability study of a sample of dwarf novae, we aremonitoring DX And sine 1994 and we have already obtained photometri data in theBV RCIC bands during two outbursts, in 1994 and 2005 (Spogli et al., 1998, 2006). In thisbrief paper we present the results of our observations done in 2006, that inludes also theU broad band together with the usual BV RCI Johnson-Cousins �lters. These are the�rsts U data during the rise and the maximum of the outburst, sine we know only twoother data reported in literature obtained during the desending phase (Ehevarria, 1984).The telesope we used was a 0.30-m f/6.5 Shmidt-Cassegrain reetor, equipped withan AP-32ME CCD amera (Kodak 3200-ME, 2184�1470 pixels) and Shuler UBV RCIC�lters, loated on Mt. Subasio, Assisi (PG), Italy. The exposure time was 120{600 sdepending on the brightness of the objet and the �lter used. The frames were �rstorreted for bias and at-�eld, and then proessed by a PC-based aperture photometrypakage developed by one of the authors using DAOPHOT routines (Stetson, 1987).All the data here reported were obtained in di�erential photometry using the pho-tometri omparison sequene around DX And tabulated in Table 1. The UBV RCICmagnitudes have been alibrated with CCD observations obtained in July-August 2006during three di�erent photometri nights with respet to a seleted sample of standardstars (Landolt 1983, 1992). Color transformation equations were haraterized by slopesalways within the margins 0.9{1.1. The photometri stability of the omparison stars anbe guaranteed for C1 and C2 beause they have been heked by repeated observationssine 1994 (Spogli et al., 1998), while for the other stars we an only say that they werestable during the four months reported in this paper.DX And has been monitored from July 23 to November 15, for a total of 40 di�erentnights (Table 2). During the minimum we used only the RC broad-band, beause wealready knew that in quiesene the emission of DX And is dominated by the seondary
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star (Spogli et al., 2006). Our data on�rm that in this phase of ativity the RC magnitudeosillate between 14.4 and 14.6, probably ellipsoidal variations superimposed to additionalvariability, a typial pattern for long{period atalysmi binaries (Hildith, 1995). Thepreedent outburst ourred at the end of September 2005 (Spogli et al., 2006), so ouraim was to observe the rise to the new outburst with the UBV RCIC �lters, and theoutburst e�etively went up at the middle of September 2006 (Fig. 1). We obtained datain all the photometri range during the rise up to the maximum, observed in the nightof September 23. Unfortunately, soon after the outburst we were not able to use the U�lter for tehnial problems, so we followed the deline with the BV RCIC bands.Fig. 2 shows the spetral ux distribution of DX And during the rise. The magnitudeshave been onverted in f(�) using the ux alibrations reported by Bessell (2000). Theinreasing rate is more or less the same in all the �lters, with the remarkable exeption inthe U , where the brightness ontinues to inrease when in the other bands the maximumis already reahed. This feature is quite ommon in outside{in outbursts, i.e. when thethermal instability (that gives rise to the outburst) starts in the outer part of the aretiondisk and propagates inwards, produing an asymmetri light urve with a rapid rise andslow deay. The �gure shows the progressive inrease of the disk emission, theoretiallyrepresented - in a �rst approximation - as a power{law f(�) / ��7=3, during the �nalsteps of the outburst.

Figure 1. RC light urve of DX And in July{Otober 2006. The maximum ourred in Sept.23
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Table 1: Magnitudes and their errors for the stars in the photometri sequene.Id GSC id RA DEC U B V RC IC03242- (J2000)C1 00510 23 29 42.7 +43 45 42 13.65�0.07 13.42�0.04 12.72�0.03 12.26�0.03 11.90�0.03C2 00216 23 29 50.5 +43 44 49 13.98�0.07 13.90�0.04 13.33�0.03 12.95�0.03 12.64�0.03C3 00856 23 30 01.2 +43 48 41 13.4�0.1 12.71�0.05 11.68�0.04 11.10�0.04 10.58�0.04C4 00562 23 29 40.2 +43 50 04 13.2�0.1 12.21�0.05 11.03�0.04 10.36�0.04 9.84�0.04C5 00990 23 29 24.5 +43 43 27 12.6�0.1 12.58�0.05 12.12�0.04 11.80�0.04 11.55�0.04
Table 2: UBV RCIC magnitudes of DX And during the 2006 outburstUT date J.D. U B V RC IC2453000+23/07/2006 939.534 14.60�0.0227/07/2006 944.401 14.58�0.0230/07/2006 947.378 14.48�0.0304/08/2006 952.359 14.63�0.0205/08/2006 953.391 14.52�0.0215/08/2006 963.369 14.67�0.0318/08/2006 966.354 14.45�0.0221/08/2006 969.335 14.47�0.0224/08/2006 972.353 14.55�0.0127/08/2006 975.329 14.51�0.0102/09/2006 981.325 14.43�0.0203/09/2006 982.327 14.62�0.0205/09/2006 984.352 14.45�0.0506/09/2006 985.375 14.67�0.0307/09/2006 986.343 14.58�0.0310/09/2006 989.316 14.55�0.0211/09/2006 990.335 14.50�0.0213/09/2006 992.342 14.39�0.0215/09/2006 994.345 14.38�0.0319/09/2006 998.371 12.70�0.10 13.31�0.03 13.12�0.03 12.91�0.02 12.80�0.0620/09/2006 999.305 12.38�0.08 12.94�0.03 12.79�0.02 12.62�0.02 12.49�0.0321/09/2006 1000.304 12.05�0.03 12.60�0.08 12.53�0.03 12.33�0.03 12.23�0.0222/09/2006 1001.309 11.75�0.05 12.28�0.04 12.21�0.02 12.05�0.02 11.97�0.0323/09/2006 1002.309 11.58�0.10 12.23�0.03 12.14�0.03 11.95�0.03 11.85�0.0224/09/2006 1003.336 12.40�0.04 12.21�0.04 12.05�0.03 11.92�0.0229/09/2006 1008.306 12.54�0.03 12.39�0.02 12.19�0.02 12.00�0.0330/09/2006 1009.284 12.66�0.05 12.45�0.02 12.23�0.03 12.09�0.0306/10/2006 1015.376 14.73�0.03 14.33�0.02 14.03�0.02 13.68�0.0108/10/2006 1017.288 15.59�0.03 14.77�0.02 14.29�0.02 13.77�0.0313/10/2006 1022.321 14.45�0.0214/10/2006 1023.278 14.54�0.0215/10/2006 1024.298 14.53�0.0327/10/2006 1036.305 14.52�0.0328/10/2006 1037.391 14.60�0.0329/10/2006 1038.227 14.52�0.0202/11/2006 1042.337 14.51�0.0303/11/2006 1043.267 14.49�0.0210/11/2006 1050.383 14.54�0.0314/11/2006 1054.302 14.51�0.0115/11/2006 1055.295 14.52�0.04
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Figure 2. Spetral ux distribution of DX And during the rise to the outburst. The data have beenobtained during the nights of September 19 (irle), 20 (diamond), 21 (triangle), 22 (ross) and 23(box). The dotted line represents a generi power-law funtion f(�) / ��7=3.
Referenes:Bessell, M., 2000, Magnitude Sales and Photometri Systems, in \Enylopedia of As-tronomy and Astrophysis", P. Murdin (Ed.), Bristol Inst. of Physis PublishingEhevarria, J., 1984, Rev. Mex. Astron. Astro�s., 9, 99Hildith, R.W., 1995, MNRAS, 273, 675Landolt, A.U., 1983, AJ, 88, 439Landolt, A.U., 1992, AJ, 104, 340�Simon, V., 2000, A&A, 364, 694Spogli, C., Fiorui, M., Tosti, G., 1998, A&AS, 130, 485Spogli, C., Fiorui, M., Capezzali, D., et al., 2006, IBVS, 5716Stetson, P.B., 1987, PASP, 99, 191



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5793 Konkoly ObservatoryBudapest29 August 2007HU ISSN 0374 { 0676MULTICOLOUR CCD PHOTOMETRY OF THREE RRab STARSS�ODOR, �A.1; JURCSIK, J.1; NAGY, I.2; V�ARADI, M.1; D�EK�ANY, I.1; VIDA, K.2;4; HURTA, ZS.2;4;POSZTOB�ANYI, K.2; VITYI, N.2; SZING, A.3; DOBOS, V.2; KUTI, A.21 Konkoly Observatory of the Hungarian Aademy of Sienes, P.O. Box 67, H-1525 Budapest, Hungary;e-mail: sodor�konkoly.hu2 E�otv�os Lor�and University, Department of Astronomy, P.O. Box 32, H-1518 Budapest, Hungary3 University of Szeged, Dept. of Exp. Physis and Astron. Obs., H-6720 Szeged, D�om t�er 9, Hungary4 Visiting Astronomer, Konkoly Observatory of the Hungarian Aademy of SienesWe present multiolour CCD photometri observations of the three monoperiodi fun-damental mode RR Lyrae variables BK Cas, EZ Cep, and ET Per. These stars weretargets of our survey of brighter, northern, short period fundamental mode RR Lyraevariables (S�odor, 2007). The observations of all the three stars span two seasons, that isabout 200�400 days. During these intervals none of them showed light urve variationexeeding our photometri auray whih was somewhat less than 0.01mag. Our lighturves onsist typially of 350�600 data points in eah band.Earlier photometri observations of BK Cas were published by Goranskij et al. (1973)and Shmidt & Seth (1996). NSVS (Wozniak et al., 2004) and Hipparos (ESA, 1997)photometry is available of EZ Cep. ET Per was observed by Shmidt & Reiswig (1993)and by the NSVS (Wozniak et al., 2004). The few number of data points and/or thelarge errors of these observations do not allow to study the light urve stability of thesevariables and provide Fourier parameters only with large unertainty.Our observations were made with the 60 m automati telesope of Konkoly Observa-tory, Sv�abhegy, Budapest, equipped with a Wright 750x1100 CCD amera using BV IC�lters. ET Per was also observed with a Photometris AT 200 CCD amera and BV RCIC�lters attahed to the 60/90 m Shmidt telesope of Konkoly Observatory, Piszk�estet}omountain station. Log of observations are summarized in Table 1.Table 1. Log of observationsStar Comparison Vomp � Observation period No. of nights �lters telesope[mag℄BK Cas GSC 4025-01395 12.74 2453991 { 2454328 11 V IC 60 mEZ Cep GSC 4521-00784 13.63 2453964 { 2454166 26 BV IC 60 mET Per GSC 3671-01241 11.90 2453728 { 2453751 4 BV RCIC ShmidtET Per GSC 3671-01241 11.90 2453988 { 2454171 8 BV IC 60 m� V magnitudes of the omparison stars from the NOMAD atalogue (Zaharias et al., 2004).
CCD redution and photometry was performed using standard IRAFypakages. In-strumental magnitudes were transformed to the standard BV RCIC system by observingphotometri standards in M67 (Chevalier & Ilovaisky, 1991) with both telesopes.yIRAF is distributed by the National Optial Astronomy Observatories, whih are operated by the Assoiation ofUniversities for Researh in Astronomy, In., under ooperative agreement with the National Siene Foundation.
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Figure 1. Di�erential V and V � IC light and olour urves of BK Cas.

Our photometri data available eletronially from the IBVS website (5793-t5.txt�5793-t16.txt) list the relative BV RCIC magnitude and relative B�V; V �RC and V �IC olourtime series with respet to the omparison stars. The onstany of the brightness of theomparisons was heked by measuring magnitude di�erenes to several hek stars in our�eld of view. The r:m:s: satter of these data is between 0.006 and 0.01mag in eah bandin aordane with the r:m:s: satter of the Fourier �t of the light urves of the variables.The V light urves and the olour urves of the three stars are plotted in Figs. 1� 3.Fourier parameters of the V light urves are listed in Table 2. Normal and disretemaximum timings are given in Table 3.Spetrosopi [Fe/H℄ values from the literature (transformed to the metalliity saleused by Jursik & Kov�as, 1996) and [Fe/H℄ alulated from the Fourier parametersaording to the formula derived in Jursik & Kov�as (1996) are given in Table 4. The
Table 2. Fourier parameters of the V light urves.Star P A1 R21 R31 R41 R51 �21 � �31 � �41 � �51 �[d℄ [mag℄ [rad℄ [rad℄ [rad℄ [rad℄BK Cas 0.3902700(2) 0.306 0.539 0.301 0.167 0.095 2.612 5.461 1.978 4.647EZ Cep 0.3790035(1) 0.393 0.572 0.349 0.231 0.137 2.431 5.266 1.675 4.421ET Per 0.3940135(1) 0.439 0.542 0.369 0.239 0.166 2.320 5.042 1.346 4.098� Phase di�erenes are given aording to sine term deomposition.
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Figure 2. Di�erential V , B � V and V � IC light and olour urves of EZ Cep.
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Figure 3. Di�erential V , B � V , V �RC and V � IC light and olour urves of ET Per.
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metalliity of EZ Cep given by Mendes de Oliveira & Smith (1990) seems to be erroneous,as it di�ers signi�antly from the other two [Fe/H℄ determinations.Table 3. Normal and disrete maximum timings of the V light urves.Star Tmax - 2450000 type[HJD℄BK Cas 54019.4667 Normal54327.1793 NormalEZ Cep 54005.4023 Normal54166.478 DisreteET Per 53733.9048 Normal54000.2585 Normal54171.262 Disrete

Table 4. Spetrosopi and photometri [Fe/H℄ values.Star [Fe/H℄phot [Fe/H℄spetBK Cas +0:21EZ Cep 0:00 �0:01 a�0:92 bET Per �0:38a: Fernley & Barnes (1997)b: Mendes de Oliveira & Smith (1990)
We thank B�ela Szeidl for his many helpful omments on this work. The �nanialsupport of OTKA grants T-048961, and T-068626 is aknowledged.

Referenes:Chevalier, C. & Ilovaisky, S.A., 1991, A&A Suppl. Ser., 90, 225ESA, 1997, The Hipparos Catalogue, ESA SP-1200Fernley, J. & Barnes, T.G., 1997, A&AS, 125, 313Goranskij, V.P., Kazarovets, E.V. & Shugarov, S.Y., 1973, PZP, 1, 477Jursik, J., & Kov�as, G., 1996, A&A, 312, 111Mendes de Oliveira, C. & Smith, H.A., 1990, PASP, 102, 652Shmidt, E.G. & Reiswig, D.E., 1993, AJ, 106, 2429Shmidt, E.G. & Seth, A., 1996, AJ, 112, 2769S�odor, �A, 2007, AN, in press, arXiv/0704.3341Wozniak, P. R. et al., 2004, AJ, 127, 2436Zaharias, N., Monet, D.G., Levine et al., 2004, AAS, 205, 4815
ERRATUM FOR IBVS 5793

In IBVS 5793 Table 3 the 2nd line on the maximum timings of BK Cas gives erroneousTmax value. This line should orretly be: \BK Cas 54321.1434 normal".
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DISCOVERY OF RAPID OSCILLATIONS IN HD 218994GONZ�ALEZ, J. F.1; HUBRIG, S.2; SAVANOV, I.31 Complejo Astron�omio El Leonito, Casilla 467, 5400 San Juan, Argentina; e-mail: fgonzalez�asleo.gov.ar2 European Southern Observatory, Casilla 19001, Santiago, Chile3 Armagh Observatory, College Hill, Armagh, BT61 9DG, Northern IrelandAsteroseismology has the potential to provide new insights into the physis of stellarinteriors. Among the most promising objets that an be studied through this tehniqueare the rapidly osillating Ap (roAp) stars. These pulsate in high-overtone, low-degree,nonradial p-modes, with periods in the range 6{21 min. Our previous study (Hubrig etal., 2000) disussed the relationship between the roAp stars and the non-osillating Ap(noAp) stars and onluded that the noAp stars are, in general, slightly more evolvedthan the roAp stars. The Ap Sr star HD 218994 was heked photometrially for thepresene of rapid osillations in the Cape Survey, but no osillations have been detetedby Martinez & Kurtz. This star was previously inluded in the sample of non-pulsatingbinary Ap stars studied by Hubrig et al. (2000). We have been granted one hour ofUVES high time resolution observations of this star at ESO VLT on Cierro Paranal onNovember 15, 2006 and were able to obtain 15 spetra with exposure times of 3 minand a sampling of 3.7 min, taking into aount the CCD readout time. To searh forpulsational line variability, we alulated the average spetrum of the observed 15 spetraand subtrated it from the original spetra. In Fig. 1 we present the behaviour of thespetral pro�le of the Nd III line at � 6327 and its standard deviations. Similar variationswere also found for the Pr III lines at � 6053 and � 6090.It was already shown in numerous studies that rare elements have higher amplitudesin roAp stars ompared to lines of Fe-peak elements (e.g. Kurtz, Elkin & Mathys 2005).We also note that the mean RV for di�erent elements is di�erent, indiating the preseneof hemial inhomogeneities on the stellar surfae. Our analysis of RV variations of theNd III line indiates two pulsation periods: one period of 5.1 min with an amplitude of516 m/s and another one of 13.9 min and an amplitude of 497 m/s. It is very likely thatone of these peaks is an alias. The amplitude spetrum of the radial veloity variationsis presented in Fig. 2.We note that a longer time series with better temporal resolution is needed for a arefulidenti�ation of the prinipal frequeny and a searh for the presene of other pulsationfrequenies. To on�rm the deteted spetrosopi variation period, we searhed for aperiodiity in the photometri data using Hipparos and ASAS photometri databases.Indeed, also the photometri data show a sinusoidal variation with a period idential tothe spetrosopi period, P=5.1 min, and an amplitude of 0.005 mag. In Fig. 3 we presentboth the RV variations of the Nd III line and the ASAS light urve.The star HD 218994 beomes now the 36th star known to be a roAp star.
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Figure 1. The behaviour of the pro�le of the Nd III line at � 6327. In the top part we present thestandard deviation and in the bottom the observed variations of this line.

Figure 2. The amplitude spetrum of the radial veloity variations of the Nd III line at � 6327.
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Figure 3. RV urve of the Nd III line at � 6327 (upper panel) and photometri data from the ASASdatabase phased with the period P=5.1 min (lower panel).

Referenes:Hubrig, S., Kharhenko, N. Mathys, G., North, P., 2000, A&A, 355, 1031Kurtz, D.W., Elkin, V.G., Mathys, G., 2006, MNRAS, 370, 1274Martinez, P., Kurtz, D.W., 1994, MNRAS, 271, 129
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NEW TIMES OF MINIMA OF SOME ECLIPSING BINARY STARS
DO�GRU, S. S.; DO�GRU, D.; D�ONMEZ, A.Department of Physis, Faulty of Arts and Sienes, C�anakkale Onsekiz Mart University and C�anakkale On-sekiz Mart University Observatory, Terzio�glu Campus, TR-17100, C�anakkale, Turkey; e-mail: dogru�omu.edu.tr
Observatory and telesope:30-m Cassegrain-Shmidt telesope of the C�anakkale University ObservatoryDetetor: -ST237 amera, Peltier ooling, TC237 hip, 110� 80 FOV,640 � 480 pixels, (C�UG301).-ST10XME amera, Peltier ooling, KAF 3200ME hip,170 � 120 FOV, 2184 � 1472 pixels, (C�UG302).Method of data redution:Redution of the CCD frames was made with C-MUNIPACK1 software.
Method of minimum determination:Kwee { van Woerden method (Kwee & van Woerden, 1956).Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+SX Aur 54084.3175 0.0007 I C C�UG301ZZ Aur 54184.2922 0.0002 I C C�UG301GX Aur 54116.3510 0.0003 I C C�UG301TU Boo 54211.4025 0.0002 I C C�UG301TZ Boo 54198.4612 0.0002 I C C�UG301VW Boo 54201.4855 0.0002 II C C�UG301BI CVn 54184.4517 0.0008 I C C�UG30154211.3464 0.0002 I C C�UG301XZ CMi 54085.4095 0.0009 I C C�UG30154184.3868 0.0003 I C C�UG3011Motl, D., 2004, C-MUNIPACK, http://integral.si.muni.z/munipak/
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Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+BS Cas 54074.2906 0.0005 II C C�UG301V366 Cas 54086.4929 0.0008 I C C�UG301V389 Cas 54076.5044 0.0008 I C C�UG30154161.3283 0.0005 I C C�UG301V523 Cas 54086.4499 0.0001 I C C�UG301VW Cep 54076.3909 0.0012 I C C�UG301WZ Cep 54086.2622 0.0003 II C C�UG301BE Cep 54086.3805 0.0002 I C C�UG301EG Cep 54067.4001 0.0003 I C C�UG30154213.3582 0.0001 I C C�UG301GI Cep 54086.3182 0.0003 I C C�UG301GW Cep 54211.2857 0.0002 II C C�UG301RW Com 54201.4419 0.0002 I C C�UG301RZ Com 54201.5286 0.0002 II C C�UG301CC Com 54198.3907 0.0001 I C C�UG30154213.3979 0.0003 I C C�UG301TW CrB 54213.4330 0.0002 II C C�UG301YY Eri 54067.4528 0.0002 II C C�UG301DF Hya 54161.4093 0.0001 I C C�UG301SW La 54067.3324 0.0004 II C C�UG301UZ Leo 54255.3401 0.0003 I V C�UG302AP Leo 54211.4842 0.0004 II C C�UG301FZ Ori 54117.2571 0.0005 I C C�UG301RZ Tau 54111.3552 0.0002 II C C�UG30154138.3745 0.0002 II C C�UG301EQ Tau 54116.4222 0.0003 I C C�UG301BM UMa 54211.4417 0.0002 I C C�UG301Remarks:We present 37 minima times of 31 elipsing binaries. In the Remarks olumn ofTimes of Minima table, telesopes used in the observations are given.Aknowledgements:This work was partly supported by the Researh Found of C�anakkale Onsekiz MartUniversity.

Referene:Kwee, K. K., & van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327.
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MINIMA TIMES FOR SELECTED CLOSE BINARY STARSKRUSPE, R.; SCHUH, S.; TRAULSEN, I.Institute of Astrophysis, University of G�ottingen, Friedrih-Hund-Platz 1, 37077 G�ottingen, Germany;e-mail: shuh�astro.physik.uni-goettingen.de

Observatory and telesope:50m LOMO Cassegrain N 274 500 f/10 telesope, University of G�ottingen, Physisbuilding (51Æ 330 38:005 N, 09Æ 560 41:003 E, elevation 201m)Detetor: SBIG STL-6303E, KAF-6303E hip, Peltier ooling,18:09 � 12:06 FOV, 3072 � 2048 pixels.Method of data redution:Redution of the CCD frames was made with the ustom-made IDL1 aperturephotometry pakage TRIPP (Shuh et al. 2003).
Method of minimum determination:The minima times were determined with a linear ombination of a Gaussian and aquadrati funtion.Times of minima:Star name Time of min. Error Type Filter Rem.HJD 2400000+PX And 53752.3519 0.0018 I V RDD; TMA53759.3799 0.0011 I V DJ; WS54085.3082 0.0014 I R AR; GS; HT; WA54085.4551 0.0014 I R AR; GS; HT; WAEX Dra 53863.5422 0.0023 I R BB; BP53896.5007 0.0014 I R HI; KR53899.4405 0.0013 I R BrS; DT; TIHS 0705+67 54126.4097 0.0011 I R BC; BeS; KN; KT; TI54126.4580 0.0011 II R BC; BeS; KN; KT; TI54126.5049 0.0011 I R BC; BeS; KN; KT; TI54126.5533 0.0011 II R BC; BeS; KN; KT; TI54126.6007 0.0024 I R BC; BeS; KN; KT; TIAI Tri 54049.4686 0.0011 unknown lear TI; WS1Interative Data Language by http://www.ittvis.om
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Explanation of the remarks in the table:Observers:AR = Anderson, R.; BB = Beek, B.; BC = Bergmann, C.; BP = Bittihn, P.;BeS = Beker, S.; BrS = Brandert, S.; DD = Dauber, D.; DJ = Dobshinski J.;DT = Dabrowski T.; GS = Gr�unheit, S.; HI = Heinze, I.; HT = Hattermann, T.;KN = Kurz, N.; KR = Kruspe, R.; KT = Kresse, T.; NN = Nolte, N.;RDD = R�ohrs, D.D.; TI = Traulsen, I.; TMA = Tyra, M.A.; WA = Wiesbaum, A.;WS = Wende, S.All observations (exept for the AI Tri observation) were taken during the\Physikalishes Praktikum f�ur Fortgeshrittene" under the supervision of S. Shuh.Remarks:Exposure times were either 3 or 4 minutes. The time stamp unertainty in theimages was determined to be never any larger than 15 s. Typial photometriauraies obtained were around 0.03 mag.Aknowledgements:We would like to thank K. Reinsh for providing tehnial support at the observa-tory whenever neessary, and S. Dreizler for having made possible this work.

Referene:Shuh, S., Dreizler, S, Deetjen, J.L., G�ohler, E., 2003, Balti Astronomy, 12, 167
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PHYSICAL PARAMETERS OF THE COMPONENTSOF THE VISUAL BINARY CCDM 11289{6256KHALIULLIN, KH.F.1; KHALIULLINA, A.I.1; ANTIPIN, S.V.1;2, SAMUS, N.N.2;11 Sternberg Astronomial Institute, 13, University Ave., 119992 Mosow, Russia2 Institute of Astronomy, Russian Aademy of Sienes, 48, Pyatnitskaya Str., Mosow 119017, Russia;e-mail: antipin�sai.msu.ru, samus�sai.msu.ru

Reently (Fabriius et al., 2002), the star HD 99898 was disovered to be a visualbinary (CCDM 11289{6256) with VA=9:m9, VB=10:m3, and � = 0:008. Somewhat earlier, itwas found to be an elipsing system with P = 5:d048912 (Pojmanski, 2000). Otero andWils (2006) reported fast apsidal motion of the elipsing binary's ellipti orbit, with theperiod Uobs = 135� 10 years.Earlier the star, whih is a member of the young assoiation Cru OB1, was onsidereda single objet. Its brightness variability was �rst notied from outside-atmosphere ultra-violet observations by Wesselius et al. (1982), and it entered the Supplement to the NSVatalog as NSV 18773. From Str�omgren and H� photometry, Kaltheva and Georgiev(1994) estimated the star's absolute parameters. However, the disovery of the star beinga visual binary and of its elipsing variability makes it neessary to revise the parametersdetermined earlier.Figures 1 and 2 present the V-band and I-band light urves of NSV 18773, respetivelyfrom ASAS-3 (Pojmanski, 2002) and ASAS-2 (Pojmanski, 2000) data. To plot the urves,the phases of the observations near MinI and MinII were alulated with the same epoh,MinI = HJD 2452068.1717(22), whih orresponds to the primary minimum epoh in themiddle of the available observations, but with di�erent periods, PI and PII respetively forMinI (phases between 0.75 and 0.25) and MinII (phases between 0.25 and 0.75), derivedfrom our analysis of all the observations:PI = 5:d049164(10); PII = 5:d049833(12):It appears from the �gures that the V-band and I-band light urves are very similarand that the primary minimum is twie wider than the seondary one, evidening a largeorbital eentriity. We determined the photometri elements from our analysis of theselight urves applying the iterative method of di�erential orretions (Khaliullina andKhaliullin, 1984), they are presented in the �gures using the standard notation. Table 1ontains the V- and I-band magnitudes of all the omponents of the system, found fromthe derived L1, L2, and L3 and the ombined outside-elipse V and I magnitudes of thesystem. The physial parameters of the omponents omputed from our photometrielements are olleted in Table 2.The following remarks to the tables are needed.
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1. The ontribution of the third light to the V-band and I-band light urves is thesame, L3 � LA = 0:61 of the visual system's ombined brightness. Thus, it is the fainterB omponent of the visual system that is the elipsing binary, LB � L1 + L2 = 0:39.2. The minima being shallow, the light urves do not permit to �nd the omponents'radius ratio preisely enough without additional assumptions. Thus we used the naturalassumption that the omponents are of equal age. The ages of the omponents weredetermined by omparison of log g1 and log g2 to the stellar evolutionary models fromClaret and Gimenez (1992).3. Sine it is the A omponent that mainly ontributes to the system's light, thespetral type estimate Sp = O9V (Jashek, 1978) must refer to this partiular omponent.In suh a ase, we are able to estimate the spetral type of the primary of the elipsingbinary as Sp1 = B0V and of its seondary, as Sp2 = B1V from the V-magnitude di�erenesof all the omponents (equivalent to the di�erenes of their absolute magnitudes, MV )and the ratio of surfae brightnesses, J2=J1.4. No radial veloity urves were published for the system. We thus adopted M1 =(20� 1:5)M� and T1 = (31 500� 1 500) K for Sp1 = B0V, in agreement with the knownempirial relations between stellar parameters. The rest of the absolute parameters inTable 2 are derived from M1, T1, and the photometri elements.5. The olor exess, EB�V = 0:m65, and the extintion, AV = R � EB�V = 2:m02 forR = 3:1, were alulated using the UBV magnitudes of HD 99898: V = 9:m35, B{V =0:m34, U{B = {0:m63 (Niolet, 1978) and (B{V)0 = {0:m31 for Sp = O9V. IR photometryof HD 99898 is known from the 2MASS Point Soure Catalog: J = 8:m421, H = 8:m352,and K = 8:m287. The value R = 3:1 used to alulate AV is based on the agreement of(V{K)obs0 with the mean (V{K)0 = �0:m90 for OV and B0V stars.The age we derive for the system, t = (2:8�0:5)�106 years, is twie lower than that foundby Kaltheva and Georgiev (1994), whereas our distane to the system, d = (3:3�0:3) kp,is larger by a fator of 1.5. This is obviously due to multipliity of HD 99898 not takeninto aount in the ited paper.With the derived parameters of the system, we an use the known theoretial relations(Kopal, 1978) and models of stellar evolution (Claret and Gimenez, 1992) to ompute thetheoretially expeted apsidal-motion period:Uth = 169� 15 years:Uth somewhat exeeds Uobs = 135 � 10 years, as found in Otero and Wils (2006). Toimprove the system parameters, spetrosopi observations permitting to obtain the radialveloity urves and to determine the axial-rotation angular veloities of the omponentsare needed.This study was supported, in part, by a grant from the Russian Foundation for BasiResearh (grant No. 05-02-16289) and by a grant from the \Origin and Evolution of Starsand Galaxies" Program of the Presidium of the Russian Aademy of Sienes.

Referenes:Claret, A. and Gimenez, A., 1992, Astron. and Astrophys. Suppl. Ser., 96, 255Fabriius, C., H�g, E., Makarov, V.V., et al., 2002, Astron. and Astrophys., 384, 180Jashek, M., 1978, Bull. Inform. CDS, 15, 121Kaltheva, N.T. and Georgiev, L.N., 1994, MNRAS, 269, 289Khaliullina, A.I. and Khaliullin, Kh.F., 1984, Soviet Astronomy, 28, 228
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Kopal, Z., 1978, Dynamis of Close Binary Systems, Dordreht: D. Reidel Publishing Co.Niolet, B., 1978, Astron. and Astrophys. Suppl. Ser., 34, 1Otero, S., Wils, P., 2006, IBVS, No. 5680Pojmanski, G., 2000, Ata Astron., 50, 177Pojmanski, G., 2002, Ata Astron., 52, 397Wesselius, P.R., van Duinen, R.J., de Jonge, A.R.W., et al., 1982, Astron. and Astrophys.Suppl. Ser., 49, 427
Table 1. Magnitudes and spetral types of the omponents of the visual binary CCDM 11289{6256 (A +B), the elipsing binary NSV 18773 (B = Pr + Se), and the whole system of HD 99898 (A + Pr + Se)A B = Pr + Se Primary Seondary HD 99898A + Pr + SeV 9:m89 10:m37 10:m80 11:m58 9:m35I 9:m37 9:m85 10:m27 11:m09 8:m83Sp O9V { B0V B1V {Table 2. Physial parameters for the elipsing binary NSV 18773Parameter Primary SeondaryMass M=M� 20� 1:5 14� 1:0Radius R=R� 6:5� 0:2 5:0� 0:2E�etive temperature Te, K 31 500� 1 500 27 000� 1 000Luminosity logL=L� 4:57� 0:08 4:08� 0:06Gravity log g 4:11� 0:03 4:18� 0:03Abs. visual magnitude MV �3:m79� 0:m21 �3:m00� 0:m17

Figure 1. The ASAS-3 V-band light urve of NSV 18773. The solid urve is the theoretial light urvewith the photometri elements given in the �gure
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Figure 2. The ASAS-3 I-band light urve of NSV 18773. The solid urve is the theoretial light urvewith the photometri elements given in the �gure
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Æ SCUTI COMPONENT DISCOVERED INECLIPSING BINARY SYSTEM BO HerSUMTER, G. C.; BEAKY, M. M.Truman State University, Kirksville, MO

BO Her (HD 336759) is listed as a likely semidetahed elipsing binary system in theatalog of Budding et al. (2004). The General Catalogue of Variable Stars (GCVS),4th Edition (Kholopov, 1985) desribes BO Her as having a period of 4.272843 days,magnitude of V=10.8, and depth of primary minimum of 2.1. An O � C diagram forthis system spanning 60 years shows subtle variations that have not yet been examined(Kreiner et al., 2001).In a reent publiation, E. Soydugan et al. (2006) identi�ed the primary omponentof BO Her (spetral type A7) as lying in the Æ Suti region of the Cepheid instabilitystrip and have plaed it on a list of elipsing binary systems that might ontain pulsatingomponents. At present there are only about three dozen known binary systems withone or more Æ Suti omponents (E. Soydugan et al., 2006; Pigulski & Mihalska, 2007;E. Soydugan & F. Soydugan, 2007; Christiansen et al., 2007). Most are semidetahedsystems; suh stars are also alled osillating elipsing Algol (oEA) stars.We hose to ondut multi�lter photometry of BO Her as part of an ongoing projetto determine omplete light urves of seleted Algol-type (semidetahed) binary systems,initially unaware of its potential to ontain a pulsating omponent. We observed BO Herduring ten nights between June 14 and July 25, 2007 at the Truman State UniversityObservatory using a 20-mMeade LX200-GPS telesope. We used both a SBIG ST-7XMECCD amera with B and V �lters, and a SBIG ST-402ME CCD amera with B, V , andI �lters. The stars HD 336745, HD 336750 and a third unatalogued star were usedas omparisons. MPO Connetions was used to ontrol the telesope and CCD amera;MPO Canopus was used for image redution and data analysis.1 At present, the lighturve for BO Her is about 50% omplete, and is shown in Figure 1.There is some onfusion in the literature about the period of BO Her. The GCVS givesa period of 4.272843 days, but the Budding atalog (2004) lists two periods, the GCVSvalue and 3.087357 days, iting Kreiner et al. (2001). This shorter period is furtherquoted by E. Soydugan et al. (2006). Our observations show a period of 4.2731 days, inagreement with the GCVS value. The erroneous period of 3.087357 days atually belongsto BC Her, whih appears immediately before BO Her in Kreiner's list.Upon inspetion of a single night's worth of data where an elipse is not present, itbeame apparent that the binary nature of BO Her was not the only soure of variability.1Bdw Publishing, Colorado Springs, CO, http://www.minorplanetobserver.om
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Figure 2 shows 6.5 hours of data from the night of July 25, 2007, whih reveals a rapid,low amplitude variation that we attribute to the presene of a Æ Suti omponent in thissystem. On one night we were able to observe about half of the shallow seondary elipse,whih is most learly seen in the V -�lter light urve of Figure 1. Beause the short-periodvariability is present during the seondary elipse, we an identify the primary star of thesystem as the Æ Suti omponent.After removing the nightly trends in the data due to the binary nature of the system,we performed a period analysis on the short-period variability using Peranso.2 Figure3 shows the power spetrum generated using the Lomb-Sargle method, whih revealsonly a single period, suggesting that the Æ Suti omponent pulsates in a single mode.Using the disovered period of P = 1.7871h�0.0007, the data set was folded to reveal theharateristi light urve of a Æ Suti star with an amplitude of approximately 0.12 in B,0.08 in V , and 0.05 in I; see Figure 4.
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OBSERVATIONS OF VARIABLES

The last but one issue of the volume publishes new observations, and results on knownvariable stars. Figures and data �les are available eletronially.Previous reports an be found in IBVS No. 5699.
The Editors
Date: 7 November 2006Reported by:Bl�attler, E. - BBSAG, Switzerland, blaettler-wald�bluewin.hDiethelm, R. - BBSAG, Switzerland, rdiethelm�gmx.hBl�attler has performed CCD observations in the V and R bands on the following starswith a SBIG ST-7 amera attahed to his 0.15-m Star�re refrator in Wald, Switzerland,during 8 nights between JD 2453858 and JD 2453910.Name of the objet:GSC 1518-913 = NSVS 10695152 = ASAS 162446+2139.1Remarks:A total of 166 measurements in both olours were obtained, using GSC 1518-635(10.50 mag) as omparison and GSC 1518-649 (10.75 mag) as hek star. A linearregression of the 8 times of minimum with the ROTSE1 data yields the followingresults: Type: EW; JD (min I, hel) = 2453900.5264 + 0.321156 � E;�R(prim.) = 0.18 mag; �R(se) = 0.15 mag. The V � R olour urve shows novariation exeeding the auray of the photometry.Name of the objet:GSC 2587-1888 = NSVS 7913634Remarks:A total of 169 measurements in both olours were obtained, using GSC 2587-918(11.02 mag) as omparison and GSC 2587-610 (11.03 mag) as hek star. A linearregression of the 8 times of minimum with the ROTSE1 data yields the followingresults: Type: EW; JD(min I, hel) = 2453877.4694 + 0.310726 � E;�R(prim.) = 0.17 mag; �R(se) = 0.17 mag. The V � R olour urve shows novariation exeeding the auray of the photometry.
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Name of the objet:GSC 2587-289 = NSVS 7912995Remarks:A total of 214 measurements in both olours were obtained, using SAO 65316(10.39 mag) as omparison and SAO 65330 (10.06 mag) as hek star. A linearregression of the 10 times of minimum with the ROTSE1 data yields the followingresults: Type: EW; JD(min I, hel) = 2453898.3997 + 0.337043 � E;�R(prim.) = 0.41 mag; �R(se) = 0.36 mag. The V � R olour urve shows novariation exeeding the auray of the photometry.Name of the objet:GSC 963-246 = NSVS 10670664 = NSVS 10732160 = ASAS 162745+1103.6Remarks:A total of 195 measurements in both olours were obtained, using GSC 963-370(10.41 mag) as omparison and GSC 963-108 (11.32 mag) as hek star. A linearregression of the 9 times of minimum with the ROTSE1 data yields the followingresults: Type: EW; JD(min I, hel) = 2453906.4880 + 0.385493 � E;�R(prim.) = 0.33 mag; �R(se) = 0.30 mag. The V � R olour urve shows novariation exeeding the auray of the photometry.
Date: 8 November 2006Reported by:Zboril, M. - Astronomial Institute, Tatransk�a Lomnia, 059 60, Slovakia,zboril�astro.skName of the objet:FY BooRemarks:FY Boo was observed in V and R olors with the 0.5m telesope / SBIG ST10CCD amera of the Star�a Lesn�a observatory, on May 3rd 2006. The omparisonand hek stars were GSC 1999-854 and GSC 1999-388, respetively.Name of the objet:V523 CasRemarks:V523 Cas was observed in V and R olors with the 0.5m telesope / SBIG ST10 CCDamera of the Star�a Lesn�a observatory, on September 5th 2006. The omparisonand hek stars were GSC 3257-1068 and USNO-A2.0 1350-00691230, respetively.
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Date: 31 January 2007Reported by:Bedient, J. - Honolulu, Hawaii, jbedient�gmail.omName of the objet:V2362 CygRemarks:The �eld of V2362 Cyg was heked on 237 RH series plates in the Harvard CollegeObservatory Plate Arhive. The star was not deteted on these plates, dating from20 April 1928 to 5 August 1962. The mean limiting magnitude of these blue plateswas 13.22. The omparison sequene used was that published by Frigo et al. (2006).
Date: 9 Marh 2007Reported by:Bl�attler, E. - BBSAG, Switzerland, blaettler-wald�bluewin.hDiethelm, R. - BBSAG, Switzerland, rdiethelm�gmx.hBl�attler has performed CCD observations in the V and R bands on four EW stars witha SBIG ST-7 amera attahed to his 0.15-m Star�re refrator in Wald, Switzerland. Theobservations were made during 6 nights between JD 2454066 and JD 2454114.Name of the objet:GSC 107-596 Ori = NSVS 12310076 = ASAS 050837+051218Remarks:A total of 221 measurements in both olours were obtained, using GSC 107-1120(10.85 mag) as omparison and GSC107-165 (10.69 mag) as hek star. A linearregression of the 16 times of minima with the ROTSE1 data yields the followingresults: Type: EW; JD(min I, hel) = 2454066.4302 + 0.2663496 � E;�R(prim.) = 0.60 mag; �R(se) = 0.54 mag. The V � R olour urve shows novariation exeeding the auray of the photometry.Name of the objet:GSC 1283-53 Ori = NSVS 9553026 = ASAS 051305+155812Remarks:A total of 236 measurements in both olours were obtained, using SAO 94388(9.18 mag) as omparison and GSC 1283-239 (11.01 mag) as hek star. A linearregression of the 12 times of minima with the ROTSE1 data yields the followingresults: Type: EW; JD(min I, hel) = 2454066.5778 + 0.383004 � E;�R(prim.) = 0.42 mag; �R(se) = 0.39 mag. The V � R olour urve shows novariation exeeding the auray of the photometry.
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Name of the objet:GSC 702-1892 Ori = Brh V43 = NSVS 9512770 = ASAS 051245+101512Remarks:A total of 221 measurements in both olours were obtained, using GSC 702-2174(11.03 mag) as omparison and GSC 702-2730 (12.42 mag) as hek star. A linearregression of the 16 times of minima with the ROTSE1 data and the minimumreported by Nelson (2004) yields the following results: Type: EW;JD(min I, hel) = 2454083.5159 + 0.276945 � E; �R(prim.) = 0.67 mag;�R(se) = 0.64 mag. The V � R olour urve shows no variation exeeding theauray of the photometry.Name of the objet:GSC 706-845 Ori = NSVS 9508259 = ASAS 050830+113148Remarks:A total of 227 measurements in both olours were obtained, using GSC 706-30(10.77 mag) as omparison and GSC 706-238 (11.13 mag) as hek star. A linearregression of the 12 times of minimum with the ROTSE1 data yields the followingresults: Type: EW; JD(min I, hel) = 2454090.4610 + 0.342271 � E;�R(prim.) = 0.27 mag; �R(se) = 0.24 mag. The V � R olour urve shows novariation exeeding the auray of the photometry.
Date: 13 July 2007Reported by:Arranz Heras, T., Observatorio \Las Pegueras", Navas de Oro, Segovia, SpainS�anhez-Bajo, F., Departamento de F��sia Apliada, Esuela de Ingenier��as Indus-triales, Universidad de Extremadura, Avda de Elvas s/n, 06071 Badajoz, Spain,fsanbajo�unex.esName of the objet:TX CnRemarks:785 measurements in the Johnson V �lter have been obtained by Arranz Heras usinga 0.35 m Shmidt-Cassegrain telesope and a Starlight MX916 CCD amera, during8 nights between JD 2454144 and JD 2454163. Comparison star was GSC 1395-1090(V = 9.78). A paraboli �t using 5 new minima timings along with other 70 obtainedfrom the bibliography provide the following ephemeris:HJD(Min I) = 2434426.4859(28) + 0.38288048(24) E + 3.20(39) �10�11 E2

Referenes:Frigo, A. et al., 2006, IBVS, No. 5711Nelson, R.H., 2004, IBVS, No. 5493
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NSVS 14256825: A NEW HW Vir TYPE SYSTEMWILS, PATRICK1; DI SCALA, GIORGIO2; OTERO, SEBASTI�AN A.31 Vereniging voor Sterrenkunde, Belgium, email: patrikwils�yahoo.om2 Carnes Hill Obs., 34 Perisher St., Horningsea Park, NSW, Sydney Australia, e-mail: lgdisala�aapt.net.au3 Grupo Wezen 1 88, Centro de Estudios Astron�omios (CEA), e-mail: varsao�fullzero.om.ar

The objet NSVS 14256825 = 2MASS J20200045+0437564 = UCAC2 33483055 =USNO-B1.0 0946-0525128 at position �2000 = 20h20m00:s458, Æ2000 = +04Æ37056:0050(UCAC2; Zaharias et al., 2004), has been found to be a new elipsing binary in thepubli data release from the Northern Sky Variability Survey (NSVS, Wozniak et al.,2004). A very short period of 0.1104 days was found, revealing the peuliar nature of thesystem, also justi�ed by the extremely blue olour measured by the 2MASS survey (Cutriet. al, 2003): J �Ks = �0:29 and H �Ks = �0:15.Multi-band CCD observations of NSVS 14256825 were arried out with a 1200 LX200GPS Shmidt-Cassegrain telesope loated at Carnes Hill Observatory. The CCD em-ployed was primarily a SBIG ST9XE amera oupled to a CFW8A �lter wheel. BV RCICCustom Sienti� Photometri �lters were used with this amera. Some observations werealso performed with a SBIG ST402ME amera utilising the internal �lter wheel and SBIGsupplied BV IC �lters.All images were redued by applying bias, dark and at �elds before instrumentalmagnitudes were extrated using AIP4WIN 1.4 software (Berry & Burnell, 2000). Thiswas done using typial aperture photometry tehniques. The observation log is given inTable 1.On two oasions, all sky photometry was performed under photometri onditions tomeasure the targets and surrounding �eld stars so that aurate photometri data ouldbe obtained. For the all sky data, the Landolt standards SA111 717, SA111 2009 andSA111 2522 were the primary standards employed. First order extintion oeÆients wereapplied to the instrumental magnitudes. Typial �rst order extintion values in Sydneyat that time of year are 0.28, 0.16, 0.12 and 0.09 for BV RCIC respetively. Extintionvalues were measured using a satter tehnique by observing a number of E and Landoltstandards at a variety of air masses (typially ranging from � 1:0 to � 1:9). Seondorder extintion orretions were partially applied by using standards that were losein olour to the targets. Transformation oeÆients were applied to produe properlystandardised magnitudes (see Table 2 for a summary of the photometry for all stars). Forthe di�erential time series photometry, the bright �eld star UCAC2 33483104 was usedas the omparison and UCAC2 33483048 was used as the hek star. The full range ofvariation for NSVS 14256825 thus obtained is 13.22-14.03V , the magnitude of seondaryminimum is 13.34V. All data are available in the eletroni edition and from the AAVSO.
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Table 1: Observation log for NSVS 14256825.Filter JD - 2400000 Nights Hours PointsB 54280-54294 4 13.2 962V 54274-54326 16 41.0 3010IC 54317-54318 2 5.5 464

Table 2: Absolute photometry of the variables and omparison stars.Star JD-2400000 V B � V V �RC V � ICNSVS 54274.14 13:24� 0:02 �0:18� 0:03 �0:06� 0:03 �0:20� 0:0314256825 54316.66 13:24� 0:03 �0:16� 0:04 �0:24� 0:04NSVS 54274.14 14:25� 0:02 +0:44� 0:03 +0:20� 0:02 +0:54� 0:0314256492 54316.66 14:29� 0:03 +0:41� 0:04 +0:47� 0:04UCAC2 54274.14 11:23� 0:02 +0:75� 0:01 +0:42� 0:01 +0:80� 0:0233483104 54316.66 11:23� 0:02 +0:76� 0:02 +0:78� 0:02UCAC2 54274.14 11:50� 0:02 +1:10� 0:01 +0:59� 0:02 +1:14� 0:0233483048
Table 3: List of primary minima of NSVS 14256825. O � C values are derived from Eq. 1.Epoh Unertainty O � C Points FilterHJD-2400000 [days℄ [days℄ used54274.2081 0.0001 +0:0000 16 V54282.1552 0.0002 +0:0002 20 B/V54282.2654 0.0002 +0:0000 21 B/V54286.1284 0.0001 �0:0001 18 V54293.1925 0.0001 +0:0000 21 B54294.0755 0.0001 +0:0000 24 B54294.1859 0.0001 +0:0001 24 B54295.1792 0.0001 �0:0000 17 V54309.0863 0.0001 +0:0000 17 V54309.1966 0.0001 �0:0000 19 V54310.0797 0.0001 +0:0001 21 V54314.1635 0.0001 �0:0000 15 V54316.1502 0.0001 �0:0001 18 V54318.0267 0.0001 +0:0001 22 IC54319.0199 0.0001 �0:0001 20 IC54319.1305 0.0001 +0:0002 22 IC54323.1038 0.0001 �0:0001 18 V54324.0972 0.0001 �0:0000 22 V54366.0394 0.0001 +0:0000 21 V
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From the CCD data twenty one times of primary elipse ould be determined. Theseare listed in Table 3. The given unertainties are those derived from �tting a seonddegree polynomial through the data around the minimum. From these timings and singledata points showing the star in elipse from NSVS and the All Sky Automated Survey(ASAS3; Pojmanski, 2002), the following ephemeris ould be derived:HJD = 2451288:9198(5) + 0:11037410(2)E: (1)The short orbital period in the period gap for atalysmi variables, blue olour andstrong reetion e�et seen in its light urve suggest that the system is made up of a hotsubdwarf and a red dwarf showing a large reetion e�et. The period and light urve arestrikingly similar to that of the other short period elipsing sdOB+dM systems HW Vir(0.1167 d, Wood et al., 1993), NY Vir (0.1010 d, Kilkenny et al., 1998) and HS 0705+6700(0.0956 d, Drehsel et al., 2001).To determine the photometri parameters of the system, the 2003 version of the WDprogram (Wilson & Devinney, 1971) was used. Calulations were done in mode 2 (fordetahed systems). As is usual when only photometri data is available and no radial ve-loity urves, it is very diÆult to obtain a preise value for the mass ratio q. Furthermore,the seondary is so faint ompared to the primary, that it pratially does not ontributeto the total brightness, unless through reetion of the light from the primary. Thereforeit is hard to determine a preise value of the surfae temperature T2 of the seondary.This means that when using the di�erential orretion program d of WD, onvergene isnot easily obtained. To remedy this, a large range of values for T1, T2 and q were tried,and the resulting residual values ompared. The values used ranged between 20 000 and50 000K for T1 (in line with the B�V and J �Ks olours), between 2400 and 6500K forT2 and between 0.3 and 0.9 for q. Within this range of parameters a shallow minimumfor the residuals was obtained. The �nal parameters obtained in this ase are given inTable 4. The phased light urve with the model urve is given in Fig. 1. The unertain-ties for the assumed parameters are those for when the resulting residual urve beganto show systemati di�erenes, espeially near seondary minimum. The unertaintiesfor the alulated parameters are those based on their extreme values alulated with donsidering the range of assumed parameters. Values for the limb darkening oeÆients(not listed) were taken from the tables of van Hamme (1993).Assuming an absolute magnitude ofMV = 4:0 for the hot subdwarf, a distane of about570 p an be derived taking into aount an interstellar extintion value E(B�V ) = 0:14and A(V ) = 0:46 (from the NASA/IPAC Extragalati Database, see also Shlegel et al.1998). The mass of slightly less than 0.5 M� for the hot subdwarf thus obtained, andthe radius of 0.2 R� do then agree very well with those found for the three other similarelipsing binaries mentioned above.Beause of its low surfae temperature, the seondary has a onvetive atmosphere.Its bolometri albedo A2 is then normally assumed to be 0.5. However none of theombinations of the other parameters then gave a seondary minimum deep enough to �tthe observations. Making A2 an adjustable parameter resulted in a value slightly largerthan 1, whih it physially annot be. Therefore A2 was assumed to be 1. Fitting theindividual light urves independently also indiated that muh more light is absorbed atshorter wavelengths and re-emitted at longer wavelengths than is assumed by the WDode.Pulsations of the subdwarf, known to our in other hot subdwarfs suh as NY Vir(Kilkenny et al., 1998), were not observed in NSVS 14256825. Any variations due tosuh pulsations should have an amplitude of less than 0.01 magnitude (whih is the semi-
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Table 4: System parameters for NSVS 14256825.Assumed parameters Calulated parametersEentriity e 0 Semi-major axis a 0.85�0.10 R�Mass ratio q 0.45+0:15�0:10 i 81.9 +0:5�0:8E�etive temperatures 
1 4.7 �0.2T1 35 000 � 5000 K 
2 3.7 +0:8�0:6T2 3500+500�800K Mass M1 0.46 M�Bolometri albedos Mass M2 0.21 M�A1 1.0 distane 570 pA2 1.0 Surfae gravity (gs units)Gravitational darkening exponents log(g1) 5.50�0.02g1 1.0 log(g2) 5.35�0.11g2 0.32 Mean radiiAbsolute magnitude R1 0.20�0.03 R�MV;1 4.0 R2 0.16�0.03 R�Absolute magnitudeMV;2 12.9 +3:1�1:0
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Figure 1. Phase plots of NSVS 14256825: from top to bottom respetively in B, V and IC . The B andIC light urves have been shifted vertially so as to not interfere with the V light urve. Note that theseondary elipse is deeper for longer wavelengths.
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amplitude of the pulsations in NY Vir). It is worthwhile to follow NSVS 14256825 furtherto study its period stability and to perform spetrosopi observations to determine thephysial parameters more aurately.When observing NSVS 14256825 are should be taken not to use NSVS 14256492= UCAC2 33482998 = USNO-B1.0 0945-0527099, at position �2000 = 20h19m47:s737,Æ2000 = +04Æ34001:0081 (UCAC2), as a omparison star as it is a semi-detahed elipsingbinary with a full range of 14.25-14.7V , amplitude of the seondary minimum about 0.1V ,and the following ephemeris:HJD = 2454326:04 + 0:963627E: (2)
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