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FIRST SPECTROSCOPY OF THE DWARF NOVA KX Aql:A POSSIBLE NEW SU UMa SYSTEMTAPPERT, C.1;2; MENNICKENT, R.E.11 Grupo de Astronom��a, Faultad de F��sia y Matem�atias, Universidad de Conepi�on, Casilla 160-C,Conepi�on, Chile, e-mail: laus�gemini.fm.ude.l, rmennik�stars.fm.ude.l2 Dipartimento di Astronomia, Universit�a di Padova, Violo dell'Osservatorio 2, I-35122 Padova, Italy

KX Aql (HV 5428) is a poorly studied atalysmi variable star. The Downes et al.(2001) atalogue reports a dwarf nova nature with a rather long yle length (300 days)and a photographi magnitude range 12.5{17.5, although the VSNET1 and VSOLJ2 lighturves oasionally show the star fainter than 18 mag. To our knowledge, the systemhas not been examined spetrosopially yet. In this note we on�rm the dwarf novalassi�ation, and provide for the �rst time a detailed desription of the optial spetrum.We obtained a 900-s integration time spetrum of KX Aql on May 30, 2000 (JD2451694) at the La Silla Observatory using DFOSC at the Danish 1.54-m telesope. Grism#15 ombined with a slit width of 200 yielded a wavelength range of � 3800{9100 �A anda spetral resolution of 15 �A. The spetrum was orreted for bias and at �elds, as wellas alibrated in wavelength and ux using standard IRAF3 routines.The spetrum of KX Aql is presented in Fig. 1. It shows typial dwarf nova features,with strong emission lines of the Balmer and HeI series. Additionally, CaII H (hiddenin H") and K emission is present at the blue, and the CaII triplet (blended with thePashen series) at the red end of the spetrum. Table 1 ontains all identi�ed emissionlines and their basi quantities. Note espeially the extraordinary strength of the H�line (WH� > 300 �A), and the absene of highly ionized lines like HeII. The spetrumfurthermore shows no absorption features whih ould be assigned to the seondary star.A few emission lines remained unidenti�ed due to the low resolution of our data, twoother were tentatively assigned to FeII, but a �nal onlusion has to await high-resolutionspetrosopy.The normalized spetrum in the lower part of Fig. 1 was omputed by dividing thealibrated spetrum through a spline �t to the ontinuum. It emphasizes the strongBalmer derement, suggesting an origin in an optially thin aretion dis. This, and thestrong emission lines in general, indiate that the system was in quiesene during ourobservations. We folded the alibrated spetrum with Bessell (1990) �lterurves in orderto extrat spetrophotometri magnitudes, obtainingV = 18:4; B � V = �0:5; V �R = 0:2:1 http://www.kusastro.kyoto-u.a.jp/vsnet/gvs/AQLKX.html2 http://www.kusastro.kyoto-u.a.jp/vsnet/et/drawvsolj.gi?text=AQLKX3 IRAF is distributed by the National Optial Astronomy Observatories.
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Table 1: Properties of the emission lines. Column 1 gives the wavelength determined by a Gaussian �t,olumn 2 the equivalent width, olumn 3 the Gaussian FWHM, olumn 4 the integrated line ux, olumn5 and 6 the line identi�ation and the orresponding rest wavelength, respetively. The ux is in unitsof 10�16 erg m�2 s�1. All other values are in �A. Colons mark unertain values(1) (2) (3) (4) (5) (6) (7)� W� FWHM F� identi�ation �0 remarks3898 �47: 20 271: H� 3889 [1℄3943 �45: 11 246: CaII K 3934 [1℄3979 �54: 21 289: H" + CaII H 3970 [1℄4109 �62 24 293 HÆ 41024191 �9 35 31 FeII 4179 unertain4244 �7 20 21 FeII 4233 unertain4293 �12 13 16 ID?4347 �111 25 264 H 43414424 �4 20 10 ID?4479 �15 23 33 HeI 44724867 �159 26 265 H� 48614928 �13 23 19 HeI 49224971 �4 30 5 ID?5028 �13 39 24 HeI 50165176 �13 30 22 FeII 51695882 �60 33 61 HeI 58766566 �320 30 282 H� 65636681 �32 41 25 HeI 66787068 �25 42 24 HeI 70658515 �76 91 57 CaII/Pa blend8665 �41 62 25 Pa13/CaII 8665/86628757 �37 87 17 Pa12 87518881: �23: 40: 10: Pa11 8863 [2℄[1℄ lines are strongly blended[2℄ line distorted due to absorption feature (CCD error)
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Figure 1. Flux alibrated (in 10�16 erg m�2s�1�A�1, top) and ontinuum normalized (bottom) spetraof KX Aql
The reorded seeing during the observations was of the order 1:005. On the basis of previousexperienes with the instrumental setup at the 1.54 Danish, we thus expet the alibrationto be better than � 0:m15 in V onsidering the slit width of 200. This on�rms the quiesentstate of KX Aql during the observation. It furthermore means that, if the maximum Vmagnitude is not too far from the listed photographi value of 12.5 (Downes et al., 2001),the system shows long-term variations with �V � 6 mag.The optially thin dis, suggested by the properties of the emission lines, points to astate of low aretion rate, and the dis luminosity, i.e. its ontinuum emission, an beexpeted to be rather low. The absene of late-type absorption features (e.g., NaI or TiO)therefore indiates a faint seondary star. This, together with the probable large outburstamplitude and the long reurrene time, suggests that KX Aql is a member of the SUUMa star sublass of atalysmi variables, i.e. a dwarf nova below the period gap witha seondary star less massive than � 0:3 M�. The observation of a superoutburst, or thedetermination of the orbital period, should be the de�nitive probe of this predition.
Referenes:Bessell, M.S., 1990, PASP, 102, 1181Downes, R.A., Webbink, R.F., Shara, M.M., Ritter, H., Kolb, U., Duerbek, H.W., 2001,PASP, in press
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OUTBURST PHOTOMETRY OF IZ AndKATO, TAICHIDept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a.jp

IZ And (= S 10794) is a dwarf nova disovered by Meinunger (1975), who reorded twooutbursts. The objet was later redisovered by Stepanian (1982), who spetrosopiallyobserved one of its outburst, and gave a lassi�ation as an O-B star. This lassi�ationis onsistent with a low-resolution spetrum of dwarf nova at maximum. Meinungerand Andronov (1987) reported another outburst detetion, and gave a disussion on itsoutburst yle length. The star, however, has been largely negleted.In the ourse of CCD survey of dwarf novae, the author deteted another outburstat V = 15:6 on 1996 September 15.678 (Kato 1996). We performed time-resolved CCDphotometry during this outburst.The observations were done on three nights between 1996 September 15 and 17, usinga CCD amera (Thomson TH 7882, 576 � 384 pixels, on-hip 2 � 2 binning adopted)attahed to the Cassegrain fous of the 60-m reetor (foal length = 4:8 m) at OudaStation, Kyoto University (Ohtani et al. 1992). An interferene �lter was used whih hadbeen designed to reprodue the Johnson V band. The exposure time was 60 s. The frameswere �rst orreted for standard de-biasing and at �elding, and were then proessed by amiroomputer-based PSF photometry pakage developed by the author. The magnitudeswere determined relative to GSC 2807.1784 (V = 12:03), whose onstany during the runwas on�rmed using the hek stars GSC 2807.1974 (V = 12:86). The magnitudes ofomparison stars were determined using the RX And sequene (Misselt 1996). Baryentriorretions to observed times were applied before the following analysis. Table 1 lists thelog of observations, together with nightly averaged magnitudes.Figure 1 shows the overall light urve of the 1996 September outburst. The objetgradually faded, at a maximum rate of 0:48 � 0:11 mag d�1. This rate of deline is atypial value for an SS Cyg-type dwarf nova. Using Bailey's relation (e.g. Warner 1995),this rate of deline orrespond to an orbital period of 5 h. Figure 2 shows the resultof time-series photometry on September 15. Although there seem to exist low-amplitudeirregular variations (ikering), no evidene of superhumps was deteted. Power spetrumof the data did not reveal any signi�ant periodiity between 0:d002 and 0:d1. The overallbehavior is onsistent with the suggested orbital period from the deline rate, and supportsthe lassi�ation as an SS Cyg-type (UGSS in GCVS) star.
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Figure 1. Light urve of the 1996 September outburst of IZ And
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Figure 2. Light urve of IZ And on 1996 September 15. Only low-amplitude irregular variations werepresent
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Table 1: Nightly averaged magnitudes of IZ Andstarta enda mean magb error Nd50342.182 50342.297 3.509 0.010 14550343.127 50343.128 3.835 0.016 350344.102 50344.104 4.312 0.112 3a BJD� 2400000b Magnitude relative to GSC 2807.1784 Standard error of nightly averaged Number of frames

Referenes:Kato, T., 1996, VSNET observations, No. 3806 (available fromhttp://www.kusastro.kyoto-u.a.jp/vsnet/Mail/obs3000/msg00806.html)Meinunger, L., 1975, MVS, 7, 1Meinunger, L., Andronov, I. L., 1987, IBVS, No. 3081Misselt, K. A., 1996, PASP, 108, 146Ohtani, H., Uesugi, A., Tomita, Y., Yoshida, M., Kosugi, G., Noumaru, J., Araya, S.,Ohta, K., 1992, Memoirs of the Faulty of Siene, Kyoto University, Series A ofPhysis, Astrophysis, Geophysis and Chemistry, 38, 167Stepanian, J. A., 1982, Perem. Zvezdy, 21, 691Warner, B., 1995, Catalysmi Variable Stars (Cambridge Univ. Press., Cambridge)
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OUTBURST PHOTOMETRY OF FX CepKATO, TAICHI1; NOGAMI, DAISAKU1;2; BABA, HAJIME1;31 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a.jp2 Hida Observatory, Kyoto University, Gifu 506-1314, Japan, e-mail: nogami�kwasan.kyoto-u.a.jp3 Astronomial Data Analysis Center, National Astronomial Observatory, Mitaka, Tokyo 181-8588, Japan,e-mail: hajime.baba�nao.a.jp

FX Cep (= GR 95) was disovered by Rosino (1962) as a dwarf nova. Rosino (1962)reported frequent outburst, with the shortest interval between them being 11 d, and thepresene of a long outburst. The pattern of outbursts is thus somewhat reminisent ofan ative SU UMa-type dwarf nova. The detetion of an outburst was announed byVanmunster (1995). We started time-resolved CCD photometry in order to searh forpossible superhumps.The outburst observations were done between 1995 July 31 and August 5, using a CCDamera (Thomson TH 7882, 576 � 384 pixels, on-hip 2 � 2 binning adopted) attahedto the Cassegrain fous of the 60-m reetor (foal length = 4:8 m) at Ouda Station,Kyoto University (Ohtani et al. 1992). An interferene �lter was used whih had beendesigned to reprodue the Johnson V band. The exposure time was 60{90 s, dependingon the transpareny. The frames were �rst orreted for standard de-biasing and at�elding, and were then proessed by a miroomputer-based aperture photometry pakagedeveloped by one of the authors (TK). A total of 134 useful frames were obtained duringthis outburst. In addition to this, we observed this star in quiesene in two oasionson 1990 August 10 and 1995 February 27. The magnitudes were determined relative toGSC 4259.2106 (GSC magnitude 12.00), whose onstany during the run was on�rmedusing GSC 4259.690 (GSC magnitude 11.64). Baryentri orretions were applied to theobserved times before the following analysis. Table 1 lists the log of observations, togetherwith nightly averaged magnitudes.The 1995 July{August outburst lasted at least six days, whih is omparable to thelong outburst reported by Rosino (1962). The outburst rose and faded slowly, and didnot resemble a superoutburst of an SU UMa-type star, whih has a linear plateau portion.Figure 2 depits the detailed light urve obtained on 1995 July 31. A 3.8 hour ontinuousrun did not reveal any hint of superhumps. This objet is thus lassi�ed as an SS Cyg-typedwarf nova (UGSS type in GCVS). The objet was spetrosopially observed by Liu et al.(1999). They reported the detetion of features of the seondary, whih implies that FXCep is a relatively long-period system. This �nding is onsistent with our lassi�ationas an SS Cyg-type star.The average of three frames taken in quiesene has yielded an averaged magnitude(relative to GSC 4259.2106) of 6:78 � 0:50. The total amplitude of the outburst is thus
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Table 1: Nightly averaged relative magnitudes of FX Cepstarta enda rel. mean magb error Nd48114.167 48114.168 6.82 0.73 249776.329 49776.329 6.71 - 149930.124 49930.243 2.790 0.003 10049931.279 49931.284 2.571 0.111 549932.281 49932.292 2.745 0.046 1349933.309 49933.312 2.779 0.114 649934.307 49934.312 2.749 0.070 649935.305 49935.309 3.148 0.092 4a BJD� 2400000b Magnitude relative to GSC 4259.2106 Standard error of nightly averaged Number of frames

0 1 2 3 4 5

3.5

3

2.5

2

BJD - 2449930

R
el

at
iv

e 
V

  
  
M

ag
n
it

u
d
e

FX Cep

Figure 1. Light urve of the 1995 July-August outburst of FX Cep. Nightly averaged magnitudes anderrors are given exept for the �rst night
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Figure 2. Light urve on 1995 July 31
4:2 � 0:5 mag. This value is remarkably larger than was originally reported (2:m5 mag),whih may have been due to the onfusion with the lose ompanion by Rosino (1962).The orret identi�ation is given in Downes et al. (1997).
Referenes:Downes, R., Webbink, R. F., Shara, M. M., 1997, PASP, 109, 345Liu, W., Hu, J. Y., Zhu, X. H., Li, Z. Y., 1999, ApJS, 122, 243Ohtani, H., Uesugi, A., Tomita, Y., Yoshida, M., Kosugi, G., Noumaru, J., Araya, S.,Ohta, K., 1992, Memoirs of the Faulty of Siene, Kyoto University, Series A ofPhysis, Astrophysis, Geophysis and Chemistry, 38, 167Rosino, L., 1962, Asiago Contr., No. 132Vanmunster, T., 1995, Catalysmi Variables Cirular, No. 49
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DEVELOPMENT OF LATE SUPERHUMPS IN YZ CnKATO, TAICHIDept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a.jp

YZ Cn is a well-known dwarf nova and is a prototype objet representing for a pop-ulation of SU UMa-type systems with short outburst reurrene times and long orbitalperiods. However, little photometri observation of superhumps had been done sine itsidenti�ation as an SU UMa-type star (Patterson 1979). We undertook time-resolvedCCD photometry during its superoutburst in 1994 January.The observations were done on three suessive nights between 1994 January 1 and3, using a CCD amera (Thomson TH 7882, 576 � 384 pixels, on-hip 2 � 2 binningadopted) attahed to the Cassegrain fous of the 60-m reetor (foal length = 4:8 m)at Ouda Station, Kyoto University (Ohtani et al. 1992). An interferene �lter was usedwhih had been designed to reprodue the Johnson V band. The exposure time was60{120 s depending on the brightness of the objet. The frames were �rst orreted forstandard de-biasing and at �elding, and were then proessed by a miroomputer-basedaperture photometry pakage developed by the author. The magnitudes of the objetwere determined relative to GSC 1939.1130 (GSC magnitude 13.4), but its onstany wasnot on�rmed beause of the lak of suitable hek stars in the same �eld. Baryentriorretions to observed times were applied before the following analysis. Table 1 lists thelog of observations, together with nightly averaged magnitudes.The light urve drawn from these data is presented in Figure 1. The light urveshows the delining portion from a superoutburst. Superhumps were evident on the �rstnight, but beame more omplex on the next night, when the system entered the rapidlydelining phase. The period analysis over the entire, or seleted, data sets does not yielda oherent signal, beause of the development of late superhumps as desribed below. Sowe used the primary superhump period of P = 0:d09204 (Patterson 1979) for the followinganalysis.Figure 2 shows the phase-averaged light urves of 1994 January 1 (upper panel) andJanuary 2 (lower panel). The January 1 light urve learly shows typial superhumps,with a shoulder (seondary superhumps) on its delining branh. However, the phaseof the maximum dramatially hanged by � � 0:3{0.4 on the next night (lower panel).The newly appeared humps orrespond to what are alled \late superhumps" (Haefner etal. 1979), whih is onsidered to reet the modulation of the preessing aretion diskproperties at the stream impat point (Hessman et al. 1992). The lear appearane oflate superhumps in YZ Cn may be onsistent with its high mass-transfer rate.
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Figure 1. Light urve of the 1994 January superoutburst of YZ Cn
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Table 1: Log of observationsstarta enda mean magb error Nd49354.211 49354.385 �0:800 0.005 16249355.178 49355.340 0.285 0.014 9449356.213 49356.317 1.119 0.035 30a BJD� 2400000b Magnitude relative to GSC 1939.1130 Standard error of nightly averaged Number of frames

Referenes:Haefner, R., Shoembs, R., Vogt, R., 1979, A&A, 77, 7Hessman, F. V., Mantel, K.-H., Barwig, H., Shoembs, R., 1992, A&A, 263, 147Ohtani, H., Uesugi, A., Tomita, Y., Yoshida, M., Kosugi, G., Noumaru, J., Araya, S.,Ohta, K., 1992, Memoirs of the Faulty of Siene, Kyoto University, Series A ofPhysis, Astrophysis, Geophysis and Chemistry, 38, 167Patterson, J., 1979, AJ, 84, 804
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TIME-RESOLVED PHOTOMETRY OF AH Eri IN OUTBURSTKATO, TAICHI, NOGAMI, DAISAKU�Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a.jp� Hida Observatory, Kyoto University, Gifu 506-1314, Japan, e-mail: nogami�kwasan.kyoto-u.a.jp

AH Eri is a dwarf nova whih had been a andidate for a system with a short orbitalperiod (Szkody 1987). Szkody et al. (1989) performed CCD photometry in quiesene,and found 0.1{0.3 mag modulations with a period of 42 � 2 min. Szkody et al. (1989)interpreted this period as the possible spin period of a magneti white dwarf, as in DQHer systems. However, sine the similar period in AL Com, whih Howell and Szkody(1988) originally attributed to the spin period, later turned out to be the double-wavemodulations of the 81.6-min orbital period (for an extensive review of the objet, seeNogami et al. 1997), a question was raised whether the reported 42-min periodiity in AHEri atually reets the spin period or is rather related to the orbital period.The question remained unsettled until the disovery of the �rm orbital period of 5.74hours by Thorstensen (1997). Thorstensen (1997) also argued against the spin-periodinterpretation of the 42� 2 min by Szkody et al. (1989), based on the low strength of HeII emission lines, whih are usually strong in magneti atalysmi variables.An outburst of AH Eri was announed on 1997 February 28 (Hers 1997). We performedtime-resolved CCD photometry on 1997 Marh 1 in order to test the presene of thelaimed 42� 2-min periodiity. The observations were done using a CCD amera (Thom-son TH 7882, 576�384 pixels, on-hip 2�2 binning adopted) attahed to the Cassegrainfous of the 60-m reetor (foal length = 4:8 m) at Ouda Station, Kyoto University(Ohtani et al. 1992). An interferene �lter was used whih had been designed to reproduethe Johnson V band. The exposure time was 40 s. The frames were �rst orreted forstandard de-biasing and at �elding, and were then proessed by a miroomputer-basedaperture photometry pakage developed by one of the authors (TK). The magnitudeswere determined relative to GSC 5319.1471 (V = 12:18, B � V = +0:63), whose short-term onstany was on�rmed using GSC 5319.1526 (V = 12:56, B � V = +0:65). Themagnitudes are taken from Henden and Honeyutt (1997). A total of 90 useful frameswere obtained. Baryentri orretions to observed times were applied before the followinganalysis.The light urve drawn from these observations is presented in Figure 1. The light urveshows a slow fading, but there were no apparent periodi variations. After removing thelinear fading trend, we performed a period analysis between 0:d02 and 0:d04 using thePhase Dispersion Minimization (PDM) method (Stellingwerf 1978). The analysis did notyield a signi�ant periodiity. Figure 2 shows the phase-averaged light urve folded bythe reported period of 42 min. The light urve suggests that the 42-min period may have
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Figure 1. Light urve of AH Eri on 1997 Marh 1
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Figure 2. Light urve of AH Eri folded by a test period of 42 min
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been marginally deteted. But beause of the lak of a �rm signal in period analysis,we adopt the observed full amplitude (0:m03) at the supposed 42-min period as the upperlimit of this periodiity. The upper limit of 0:m03 is 3 to 10 times smaller than reportedin Szkody et al. (1989). We onlude that the laimed 42-min periodiity of AH Eri didnot appear, or was markedly redued in amplitude, during its 1997 outburst.The authors are grateful to VSNET members for providing observations, and to J.Hers for promptly notifying the outburst.
Referenes:Henden, A. A., Honeyutt, R. K., 1997, PASP, 109, 441Hers, J., 1997, VSNET alert irulation, No. 755 (available fromhttp://www.kusastro.kyoto-u.a.jp/vsnet/Mail/alert0/msg00755.html)Howell, S. B., Szkody, P., 1988, PASP, 100, 224Nogami, D., Kato. T., Baba, H., Matsumoto, K., Arimoto, J., Tanabe, K., Ishikawa, K.,1997, ApJ, 490, 840Ohtani, H., Uesugi, A., Tomita, Y., Yoshida, M., Kosugi, G., Noumaru, J., Araya, S.,Ohta, K., 1992, Memoirs of the Faulty of Siene, Kyoto University, Series A ofPhysis, Astrophysis, Geophysis and Chemistry, 38, 167Stellingwerf, R. F., 1978, ApJ, 224, 953Szkody, P., 1987, ApJS, 63, 685Szkody, P., Howell, S. B., Mateo, M., Kreidl, T. J., 1989, PASP, 101, 899Thorstensen, J. R., 1997, PASP, 109, 1241
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DISCOVERY OF PULSATIONS IN A5(8) V COMPONENTOF THE ALGOL-TYPE SYSTEM TW DraKUSAKIN, A. V.1; MKRTICHIAN, D. E.2; GAMAROVA, A. YU.21 Sternberg State Astronomial Institute, Universitetsky prospet, 13, Mosow, 119899, Russia2 Astronomial Observatory, Odessa National University, Shevhenko Park, Odessa, 65014, Ukraine

Aording to the strategy of Central Asian Network (CAN) ollaboration (Mkrtihianet al., 1998) we are arrying out the survey for searh for and study of new pulsatingomponents in elipsing binary stars. In the previous two publiations (Mkrtihian andGamarova, 2000; Gamarova et al., 2000) we reported about our �rst disoveries of newpulsating omponents in elipsing binary systems R CMa and AS Eri. In this paper wepresent our third detetion of Æ Suti-type pulsation in the primary omponent of thesemi-detahed elipsing binary system TW Dra.TW Dra is a semi-detahed binary system with A5(8) V primary and K0 III seondaryomponents. Aording to spetral lass the primary omponent of TW Dra is situatedinside the instability strip and was inluded to our list of target stars. Photoeletriobservations of TW Dra through Johnson V �lter using omparison HD 138852 (V =5:758, Sp = K0III) and hek HD 139549 (V = 9:13, Sp = F8) stars were arried out onApril 26/27 and 28/29 2001 (JD 2452026, JD 2452028) with the 0.48-m telesope at Tien-Shan Astronomial Observatory (Kazakhstan). The data were redued using standardredution proedures for di�erential data. The magnitude di�erenes between TW Draand HD 138852 folded with the orbital period are shown on Fig. 1. The phases of orbitalperiod were alulated aording to the GCVS ephemeris HJD(Min I) = 2444136:2956 +2:806847� E (Kholopov et al., 1985).Our observations overed the desending branh of the primary minima (JD 2452026)and out-of-elipse part of the orbital light urve (JD 2452028) (see Fig. 1). For searh forand analyse short-periodi pulsational variability we removed the orbital trends from thelight urve. The pulsational light urves of the two nights are plotted in Fig. 2. The small-amplitude variations appear during both nights inluding the night whih orresponds tothe desending branh of primary minima.The time series analyses were arried out with Kurtz's modi�ation (Kurtz, 1985) ofthe Disrete Fourier Transform (DFT) algorithm of Deeming (1975). For determination ofauray of the obtained values of frequeny and amplitude of pulsations we used routines\Four", whih realizes least-squares multi-frequeny method of di�erential orretions�tting the multi-frequeny signal simultaneously with set of given frequenies (Andronov,1994). The amplitude spetrum of the two nights is shown in the top panel of Fig. 3. Thehighest peak at 17:99 � 0:02 /d (P = 0:d0556) with semi-amplitude of about 2:1 � 0:3mmag is well visible and on�rms the presene of pulsation. The amplitude spetrum of
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the residual is shown in the bottom panel of Fig. 3. It does not show any prominent peakabove the noise level. The sine-wave �t with the period of 0:d0556 for both nights is shownin Fig. 2 by a solid line. The phase urve folded with the same period is shown in Fig. 4.Adopting theM = 1:7M� and radius R = 2:4� for TW Dra (Svehnikov and Kuznets-ova, 1990) we determined the mean density of the primary �=�� = 0:123 that gives thepulsation onstant Q = 0:0190. This value is lose to the 2nd overtone of low `-degreemodes (Fith, 1981).

Figure 1. The orbital light urve

Figure 2. The pulsation light urves. Orbital trends are removed
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Figure 3. The amplitude DFT spetra

Figure 4. The phase urve folded with the period of 0:d0556
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Referenes:Andronov, I. L., 1994, Odessa Astronomial Publiations, 7, part 1, 49Deeming, I. J., 1975, Astrophys. & Spae Si., 36, 137Fith, W. S., 1981, ApJ, 249, 218Gamarova, A. Yu., Mkrtihian, D. E. and Kusakin, A. V., 2000, IBVS, No. 4837Kholopov, N. P. et al., 1985, General Catalogue of Variable Stars, 4th Edition, MosowKurtz, D. W., 1985, MNRAS, 213, 773Mkrtihian, D. E., Kusakin, A. V., Janiashvili, E. B., Lominadze, J. G., Kuratov, K.,Kornilov, V. G., Dorokhov, N. I. and Mukhamednazarov, S., 1998, Contrib. Astron.Obs. Skalnat�e Pleso, 27, 238Mkrtihian, D. E. and Gamarova, A. Yu., 2000, IBVS, No. 4836Svehnikov M. A. and Kuznetsova E. F., 1990, The Catalogue of the Approximate andAbsolute Elements of Elipsing Variable Stars, 1{2, Sverdlovsk, Publiations of UralUniversity
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SUPEROUTBURST OBSERVATION OF AQ Eri:EVIDENCE FOR AN ANOMALOUS SUPERHUMP EXCESS?KATO, TAICHIDept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a.jp

AQ Eri is one of the relatively bright SU UMa-type dwarf novae. Thorstensen et al.(1996) reported a spetrosopi orbital period (Porb) of 0:d06093, whih makes AQ Eri amember of SU UMa-type dwarf novae with the shortest orbital periods. Intermediatenature between usual SU UMa-type dwarf novae and extreme WZ Sge-type systems hasbeen proposed for dwarf novae with suh periods (f. Nogami et al. 1996). However, onlylittle is known about superhumps of AQ Eri. No observations of its superhumps havebeen reported sine Kato (1991), who reported a superhump period (PSH) of 0:d06225.Thorstensen et al. (1996) reported that this superhump period gives a frational super-hump exess (PSH=Porb � 1) aeptable for a dwarf nova of this orbital period. Duringthe superoutburst in 1992 January, the author sueeded in taking another time-resolvedCCD photometry, whih is far superior in quality than in Kato (1991).The observations were done on 1992 January 4 using a CCD amera (Thomson TH7882, 576� 384 pixels, on-hip 3� 3 binning adopted) attahed to the Cassegrain fousof the 60-m reetor (foal length = 4:8 m) at Ouda Station, Kyoto University (Ohtaniet al. 1992). An interferene �lter was used whih had been designed to reprodue theJohnson V band. The exposure time was 30 s. The frames were �rst orreted forstandard de-biasing and at �elding, and were then proessed by a miroomputer-basedaperture photometry pakage developed by the author. A total of 430 high-quality imageswere obtained. The magnitudes of the objet were measured relative to GSC 4758.334(V = 10:93, B � V = +1:24), whose onstany during the run was on�rmed using GSC4758.622. The observation on following nights was unfortunately hindered by bad weather.Baryentri orretions to observed times were applied before the following analysis.Figure 1 shows the resultant light urve. Three superhumps are learly visible witha full amplitude of 0:m24. This observation on�rms the SU UMa-type nature of AQEri. Short-period osillations (quasi-periodi osillation; QPOs) beame stronger aroundsuperhump minima. This feature was also observed in AK Cn (Mennikent et al. 1996),another SU UMa-type star with a short Porb. This feature may be ommon to superhumpsof short-period systems.Period analysis using the Phase Dispersion Minimization (PDM) method (Stellingwerf1978) has yield a superhump period of 0:0642�0:0004 d, whih is remarkably longer thanthe previously reported value of 0:d06225. The frational superhump exess is 5:4� 0:7%,whih is remarkably larger than the typial superhump exesses (1{3%) of short-periodsystems. The reason of this disrepany is not well understood. The author has heked
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Figure 1. Light urve of AQ Eri on 1992 January 4
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the stability of the omputer lok and reording system, and found no abnormalities.The seemingly abnormal period is thus most likely attributed to the superhump perioditself. The relation between the observed PSH, previously observed PSH and Porb is shownin Figure 2. Although it may be still possible AQ Eri has an intrinsially abnormally highfrational superhump exess, suh a high superhump exess may have been a transient one.Future more extensive observations during superoutbursts are thus strongly enouraged.
Referenes:Kato, T., 1991, IBVS, No. 3671Mennikent, R. E., Nogami, D., Kato, T., Worraker, W., 1996, A&A, 315, 493Nogami, D., Kato, T., Hirata, R., 1996, PASJ, 48, 607Ohtani, H., Uesugi, A., Tomita, Y., Yoshida, M., Kosugi, G., Noumaru, J., Araya, S.,Ohta, K., 1992, Memoirs of the Faulty of Siene, Kyoto University, Series A ofPhysis, Astrophysis, Geophysis and Chemistry, 38, 167Stellingwerf, R. F., 1978, ApJ, 224, 953Thorstensen, J. R., Patterson, J., Shambrook, A., Thomas, G., 1996, PASP, 108, 73
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THE 1997 SUPEROUTBURSTOF THE SU UMa-TYPE DWARF NOVA V2176 CYGNINOV�AK, R.1; VANMUNSTER, T.2; JENSEN, L.T.3; NOGAMI, D.41 N. Copernius Observatory and Planetarium in Brno, Krav�� hora 2, 616 00 Brno, Czeh Republie-mail: novak�hvezdarna.z2 Center for Bakyard Astrophysis (Belgium), Walhostraat 1A, B-3401 Landen, Belgium3 Center for Bakyard Astrophysis (Denmark), Sondervej 38, DK-8350, Hundslund, Denmark4 Hida Observatory, Kyoto University, Kamitakara, Gifu 506-1314, Japan

This objet was disovered as a new atalysmi variable star (CV) by Hu et al. (1997)atmR = 13:3 and 13:5 on 1997 August 28 and 31, respetively, during the BAO supernovasurvey, and identi�ed with USNO A1.0 1425.09823278 (� = 18h27:m11:s63, Æ = +54Æ17051:005(J2000.0),mr = 19:9,mb = 20:3). The spetrum they obtained on Aug. 31 showed Balmerabsorption lines and weak HeI lines, typial features of CVs in outburst.
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Figure 1. Overall light urve of V2176 Cygni during the 1997 superoutburst, derived from observationsat N. Copernius Observatory, CBA Belgium, CBA Denmark and ombined with visual VSNET data
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Table 1: Overview of the data. C means un�ltered CCDJDstart JDend Count Filter Station JDstart JDend Count Filter Station2450000+ 2450000+697.408 697.654 192 C Belgium 706.294 { 1 C Denmark698.315 698.482 121 C Belgium 706.348 706.677 299 C Belgium698.331 698.355 16 C Denmark 707.269 707.439 117 R Brno699.311 { 1 C Denmark 709.282 709.424 97 R Brno699.320 699.425 31 R Brno 709.282 709.439 124 C Denmark700.297 700.502 36 R Brno 709.396 709.526 96 C Belgium702.051 702.164 70 V Ouda 712.258 712.474 139 R Brno702.324 702.338 3 C Denmark 710.280 710.450 100 C Denmark702.336 702.661 262 C Belgium 710.905 710.999 110 V Ouda703.109 703.157 29 V Ouda 711.000 711.136 82 V Ouda703.415 703.579 112 R Brno 711.298 711.438 84 C Denmark704.263 704.572 257 R Brno 711.405 711.671 196 C Belgium705.288 705.367 49 C Denmark 714.283 { 1 C Denmark705.300 705.664 322 C BelgiumThe disovery of the variable was relayed to the VSNET mailing list by Kato (1997),whih allowed several CCD observers around the world to immediately start monitoringof this newly disovered objet. Figure 1 shows the overall light urve obtained from datasets of N. Copernius Observatory, CBA Belgium and CBA Denmark. Sine dwarf novaehange their olors during an outburst only a little, we ould quite easily alibrate thedi�erent observation systems used in the aforementioned observatories, after whih theglobal light urve of Figure 1 was onstruted. This urve is in good agreement with thedata set presented by visual observers (inluded in a plot) on VSNET (Kato 1997).The Brno data were obtained with a 0.40-m Newtonian reetor and an SBIG ST-7CCD amera with Kron{Cousins R-band �lter. Images were dark-orreted and at-�elded, prior to starting di�erential aperture photometry, using the pakage Munidos,whih itself is based on Daophot II (http://munipak.astronomy.z). No �lter was appliedon �nal data and only some images were omitted beause of bad weather onditions.The Ouda data were obtained with the 0.60-m reetor and a Thomson TH7882 CCDamera through a Johnson V �lter. We redued the Ouda frames using an aperturephotometry pakage developed by T. Kato, after the standard orretions of debiasingand at-�elding.Time-resolved and di�erential (variable�omparison) CCD photometry of V2176 Cygwas done at CBA Belgium using a 0.35-m f=6:3 Shmidt{Cassegrain telesope, mountedon an AstroTehniek FM-98 German equatorial mount, and equipped with a SBIG ST-7CCD amera (Kodak KAF-0400 CCD for imaging and Texas Instruments TC211 CCDfor guiding). For a omplete desription of the CBA Belgium Observatory equipment andsoftware, see (Vanmunster et al. 2000).An important feature in the overall light urve of the 1997 superoutburst of V2176Cygni is the dip, whih is followed by a rebrightening. A very similar behavior wasalso observed in AL Com (Nogami et al. 1997). The light urve of the 1996 outburst ofAL Com was interrupted by a dip, showing a rate of deline of about 1 mag d�1 (fromvisual observations). In the ase of V2176 Cygni, the rate of deline is about 0.8 mag d�1(from the overall light urve presented in Figure 1). AL Com also showed a small dipjust after the �rst one. This feature was not lear in our overall data (due to bad weatheronditions). The run at JD 2450702 shows a rapid fading of the system (see Figure 2)whih was followed by rebrightening, observed on the next night (Figure 3). Of ourse wedo not now if this was a real dip, beause important data during that phase are missing,but we an suspet a similarity in the ase of V 2176 Cyg too.
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During the V2176 Cyg outburst, superhumps were deteted, allowing the lassi�ationof this system as an SU UMa-type dwarf nova. Using the PDM (Stellingwerf, 1978)tehnique, we derived a superhump period value P = 0:056�0:003 d using data presentedat Figure 4. Founded period was in very good agreement with the one reported byVanmunster (Vanmunster, 1997) as P = 0:0561 � 0:0004 d. Unfortunately, the dataobtained at all stations were too noisy to detet possible variations in the superhumpperiod value, over the ourse of the outburst. Evidently, this should be the subjet offurther observations during future outbursts.Between 1997 and the beginning of 2001, no further optial ativity of V2176 Cygnihas been reported, despite intensive monitoring by various groups of observers around theworld. We therefore suspet that the system has a very long baseline for superoutbursts.This is a typial footprint of WZ Sge type variables. Given the large outburst amplitude(about 7 magnitudes) and the long reurrene time, ombined with the observed lighturve modulations and the dip, V2176 Cygni seems to be a very likely WZ Sge type an-didate. Needless to say that this objet is a very interesting target for further systematistudy.Referenes:Hu, J.-Y., Qiu, Y.-L., Li, W.-D., et al., 1997, IAUC, No. 6731Kato, T., 1997, vsnet-alert, No. 1171(http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/alert1000/msg00171.html)Nogami, D., Kato, T., Baba, H., et al., 1997, ApJ, 490, 840Vanmunster, T., 1997, IAUC, No. 6740Vanmunster, T., Skillman, D. R., Fried, R. E., et al., 2000, IBVS, No. 4940Stellingwerf, R. F., 1978, ApJ, 224, 953
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HS Vir is a dwarf nova originally disovered as an ultraviolet exess objet PG 1341-079,whose atalysmi nature was subsequently identi�ed by spetrosopy (Green et al. 1982,1986). The �rst extensive photographi observations were done by Osminkin (1985), whihrevealed the existene of relatively frequent, short, faint outbursts, and the presene of abright (� 12:m8) outburst. This outburst pattern, together with the likely orbital periodof 0:d0836 (or its alias) from radial-veloity study by Ringwald (1993), makes HS Vir agood andidate for an SU UMa-type dwarf nova. However, it took a relatively long timebefore the nature of the objet was revealed. Kato et al. (1995) reported frequent shortoutbursts with a reurrene period of 8 d, but no apparent superoutburst was reorded.Kato et al. (1998) �nally identi�ed a superoutburst ourring in 1996 May. In spite ofthe long-term overage, no additional superoutburst was observed. Kato et al. (1998)only onluded that the superyle of HS Vir should be longer than 80 d. As disussedin Nogami et al. (1997), Kato et al. (2000) and also Kato et al. (1998), HS Vir has beenproposed as an intermediate objet between usual SU UMa-type dwarf novae and peuliarER UMa stars (for a review, see Kato et al. 1999). Determination of superyle of HSVir thus has been a long-wanted job.Sine the identi�ation as an SU UMa-type dwarf nova, this star has been monitoredas a part of the VSNET Collaboration (http://www.kusastro.kyoto-u.a.jp/vsnet/). Thevisual observations were done 32-m (R.S.), 40-m (A.P.), 20-m (P.A.D.), 30-m (H.I.)and 25-m (M.S.) reetors. The CCD observations were done using an Apogee AP-7attahed to a 25-m telesope (S.K.). A V -band �lter was used for the CCD observa-tions. All observations used omparison stars alibrated in the V -band. Nightly averagedmagnitudes for CCD observations were used for the following analysis. Three additionalsuperoutbursts were reorded up to 2001 June. Table 1 lists the known of superoutburstsof HS Vir.



2 IBVS 5109
Table 1: Superoutbursts of HS VirJD maximum peak magnitude soure2450154 13.6 Kato et al. (1998)2451316 13.4 this work2451689 13.3 this work2452058 13.3 this work

As is already evident from Table 1, there is a lear yle of 371 d, determined fromthe reent three superoutbursts. The superoutburst deteted by Kato et al. (1998) alsoapproximately �ts to this period. By assuming three superyles between the �rst andseond superoutbursts, the mean yle length beomes 382 d. However, this value shouldbe treated with aution sine Kato et al. (1998) reported a hange in the outburst hara-teristis in 1997. The best determined superyle of HS Vir is thus 371 d or its n-th size.While available observations an rejet periods shorter than 124 d (one-third of 371 d),the half period of 186 d annot be exluded beause of observational gaps around solaronjuntions. Sine the period of 371 d is lose to one year, the lear disrimination ofthese possibilities might be hard to ahieve in the near future. We therefore onsider ontwo possibilities: 186-d superyle and 371-d superyle. Figure 1 and 2 represent foldedlight urves by the two andidate periods of 186 d and 371 d, respetively. Only positiveobservations are plotted in order to avoid onfusion.

-.4 -.2 0 .2 .4 .6 .8 1 1.2 1.4

15.5

15

14.5

14

13.5

13

Supercycle Phase

V
is

u
al

 M
ag

n
it

u
d
e

HS Vir (P  = 186 d)

Figure 1. Light urve of HS Vir folded by a period of 186 d
Both �gures are aeptable for a superyle light urve of an SU UMa-type dwarf nova.Beause normal outbursts are faint and short, many of them must have esaped from the
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Figure 2. Light urve of HS Vir folded by a period of 371 d
present detetion. Given the yle length of 8 d (Kato et al. 1995) for normal outbursts,the number ratios of (normal outbursts)/(superoutbursts) beome � 23 and � 46 forthe periods of 186 d and 371 d, respetively. These values are rather large omparedto most of SU UMa-type dwarf novae (e.g. Nogami et al. 1997). However, the latterlarge value is not perfetly exeptional, as WX Hyi is another example showing a largenumber ratio of (normal outbursts)/(superoutbursts). Given the long orbital period of0:d07692 (Mennikent et al. 1999), HS Vir may be a system marginally unstable to thetidal instability, lying lose to the border of SU UMa-type and SS Cyg-type dwarf novae.
Referenes:Green, R. F., Ferguson, D. H., Liebert, J., Shmidt, M., 1982, PASP, 94, 560Green, R. F., Shmidt, M., Liebert, J., 1986, ApJS, 61, 305Kato, T., Hanson, G., Poyner, G., Muyllaert, E., Reszelski, M., Dubovsky, P. A., 2000,IBVS, No. 4932Kato, T., Nogami, D., Masuda, S., Hirata, R., 1995, IBVS, No. 4193Kato, T., Nogami, D., Masuda, S., Baba, H., 1998, PASP, 110, 1400Kato, T., Nogami, D., Baba, H., Masuda, S., Matsumoto, K., Kunjaya, C., 1999, DiskInstabilities in Close Binary Systems, p. 45, eds. S. Mineshige, J. C. Wheeler (Uni-versal Aademy Press, Tokyo)Mennikent, R. E., Matsumoto, K., Arenas, J., 1999, A&A, 348, 466Nogami, D., Masuda, S., Kato, T., 1997, PASP, 109, 1114Osminkin, E. Yu., 1985, Perem. Zvezdy, 22, 261Ringwald, F. A., 1993, Ph. D. thesis, Dartmouth College
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V1113 Cyg is an SU UMa-type dwarf nova, whose nature was revealed by Kato etal. (1996). In spite of its very usual appearane of superhumps and their development,Kato et al. (1996) disussed that V1113 Cyg has slightly di�erent properties from thoseof other well-known SU UMa-type dwarf novae: the short reurrene time (� 10 d) asinferred from the disovery observation by Ho�meister (1966) ontradits with the largeoutburst amplitude (� 6 mag). Kato et al. (1996) proposed the possible presene ofative and inative phases, but further observations were undoubtedly needed to drawa more de�nite onlusion. Sine the disovery of its SU UMa-type nature, the ob-jet has been well monitored by visual observers, as a part of VSNET Collaboration(http://www.kusastro.kyoto-u.a.jp/vsnet/). A total of 992 observations were reportedbetween 1994 July 15 and 2001 May 31, the rate orresponding to one observation per2.5 d. The number of positive detetions was 149, orresponding to the outburst dutyyle of 15%. However, this value may have su�ered some degree of bias, sine not allobservations were made irrespetive of the outburst state. However, thanks to the denseoverage by these observations, the seletion of outbursts and its lassi�ation an bealmost always unambiguously done. The result is summarized in Table 1 and Figure 1.As is always evident from the table, almost all superoutbursts were deteted sine 1994July. The intervals of suessive superoutbursts relatively strongly varied between 169 and229 d (during the 404 d interval between JD 2451124 and 2451528, one superoutburstwas likely to be missed), 189.8 d in average. A noteworthy feature is the low numberratio of (normal outbursts)/(superoutbursts). The total number of observed outburstsis 30, while 12 of them are superoutbursts. The number ratio suggests only two normaloutbursts in eah superyle. This ratio is very low for an SU UMa-type dwarf novawith the short superyle of 189.8 d (f. Nogami et al. 1997). In order to estimate thepossibility of missed outbursts, owing to the observational gaps, we applied Monte-Carlosimulations on atual observations. � 50% of simulated normal outbursts were detetedusing the atual timings of observations. The redued detetability is mainly aused bythe observational gaps, and not by limiting magnitudes. Even though this detetabilityof normal outbursts would raise the number ratio to � 4, this is still small for a systemwith a short superyle.We know another example, V503 Cyg, whih normally shows only 2{3 normal outburstsin one 89-d superyle (Harvey et al. 1995; Ishioka et al. 2001). There should be a stillpoorly understood mehanism ommon to these objets, whih suppresses normal outburstwhile maintaining a high frequeny of superoutbursts. A notable exeption an be found
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Table 1: Outbursts of V1113 CygJD start peak magnitude duration (d) type2449597 13.3 15 super2449826 13.5 > 4 super2449893 13.9 3 normal2449956 13.8 3 normal2450025 13.4 11 super2450203 13.6 > 8 super2450280 13.8 2 normal2450308 14.0 1a normal2450333 13.8 2 normal2450372 13.4 > 6 super2450420 13.9 1a normal2450546 13.9 11 super2450689 13.8 2 normal2450728 13.7 11 super2450816 14.0 2 normal2450929 13.9 > 8 super2450956 15.2 1a normal2450999 14.4 1a normal2451037 14.8 2 normal2451124 13.8 > 9 super2451296 13.9 2 normal2451367 14.5 2 normal2451528 13.8 > 4 super2451664 14.1 3 normal2451716 13.5 12 super2451746 14.7 2 normal2451818 14.9 2 normal2451839 13.9 3 normal2451902 13.7 > 2 super?2452025 14.0 3 normala single observation

after the JD 2451716 superoutburst. The shortest interval between normal outburst was21 d. Sine the objet was equally frequently and deeply monitored in the preedingseason, this inreased detetions may atually reet the inreased ativity of this star.This phenomenon, if on�rmed, would provide a support to the idea of ative and inativephases, proposed by Kato et al. (1996).The authors are grateful to VSNET members, espeially to Gary Poyner, Tonny Van-munster, Maiej Reszelski, Eri Broens, Hazel MGee, Johen Pietz, Mike Simonsen,Lasse T. Jensen and a number of observers for providing ruial observations.
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Figure 1. Overall light urve of V1113 Cyg. Superoutbursts are marked with tiks. Upper limitobservations are not plotted for simpliity

Referenes:Harvey, D., Skillman, D. R., Patterson, J., Ringwald, F. A., 1995, PASP, 107, 551Ho�meister, C., 1966, AN, 289, 139Ishioka, R. et al., 2001, in preparationKato, T., Nogami, D., Masuda, S., Hirata, R., 1996, PASJ, 48, 45Nogami, D., Masuda, S., Kato, T., 1997, PASP, 109, 1114
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LD 328 (GSC 3256-0458, 00h26m49:s09, +49Æ40035:007 (USNO A2.0)), was disovered tobe variable by Dahlmark (1999) during a photographi survey of the northern Milky Way.Dahlmark suggested that the star was an elipsing binary with an amplitude of 1.0 magat V , but was unable to �nd the period. The period has now been determined fromDahlmark's data and extensive visual observations, and its behaviour over most of thelast entury has been followed using further observations from the Harvard plate arhive,and reent CCD observations.LD 328 has been examined on plates of the Harvard College Observatory arhive RHPatrol Series (1928{1952), limiting magnitude 14-15, Damon Patrol Series (1965{1990),limiting magnitude 14{15, and AC Series (1898{1954), limiting magnitude 12, althoughsome are muh fainter. The plates are blue sensitive and magnitudes of LD 328 have beenestimated visually by Guilbault on 171 RH, 119 Damon and 27 AC Series plates againstomparison stars with magnitudes from USNO A2.0 (Monet et al. 1998). The Harvarddata provide 15 times of minima, although one timing is inonsistent with the others.Dahlmark's (1999) observations were made between 1967 and 1999 using Kodak 103aD+ GG11 and TehPan 4415 + GG495 emulsion/�lter ombinations, giving approximatelympv magnitudes, whih were determined by visual omparison against nearby stars withGSC magnitudes. The light urve is previously unpublished and provides six times ofminima. An extensive series of visual observations by Guilbault and Kinnunen, whihinitially allowed the period to be resolved, ontain eleven times of minima, although allbut the last of these are based on single observations. Reent CCD observations by Hager,Henden, James, Kaiser and Lubke have provided a omplete light urve at V , and mostof the primary minimum in the red (un�ltered CCD). These observations provide aurate
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Figure 1. The O�C diagram of the times of minima using the linear terms of the ephemeris, with thequadrati �t shown. The Harvard data are shown by �lled irles, Dahlmark's data, open irles, visualdata, open squares and CCD data, �lled squares
timings of three primary minima and one seondary minimum, and are desribed in moredetail by Lloyd et al. (2001).All the times of minima have been olleted in Table 1 and the O�C diagram is shownin Figure 1. The residuals show lear urvature indiating a hanging period. In �ttinga paraboli ephemeris it has been neessary to give the CCD observations high weightsto fore the solution through them. Also, all but the �rst of Dahlmark's times of minimahave been exluded from the solution as they appear to be systematially high, althoughit is not lear if this has any signi�ane. The visual timings have also not been used asthey are relatively reent and are muh less reliable than the CCD timings. The adoptedparaboli ephemeris isHJDI = 2451559:2824(29) + 1:0838485(14)� E + 9:0(7)� 10�10 � E2and is subjet to small variations depending on the weights used. The O � C diagramusing the linear terms of the ephemeris in shown in Figure 1. The phase diagrams of theHarvard data for 1928{1951 and 1975{1989 are shown in Figure 2, and are onstrutedusing a hanging period. The linearized phase diagram of Dahlmark's data is shown inFigure 3.Photometri modelling of the CCD observations by Lloyd et al. (2001) suggests thatthe system is a relatively ool Algol binary ontaining omponents of spetral type lateA and late G, with the seondary probably �lling its Rohe lobe. The rate of periodhange, _P=P = 5:6� 10�7 yr�1 is not unlike other Algol systems, and suggests that thereis ontinuing mass transfer in the system.The authors would like to thank Dr. Martha Hazen, Curator of the AstronomialPhotograph Colletion of the Harvard College Observatory, for aess to the plates of thisand other variable stars.
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Figure 2. The linearized phase diagram of the early Harvard data, 1928{1951 (top), and the laterHarvard data, 1975{1989 (bottom) folded using the paraboli ephemeris

Figure 3. The linearized phase diagram of Dahlmark's data
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Table 1: Times of minima of LD 328HJD Cyle O � C band Observer2428110.635 �21635 0.4149 pg Guilbault2428872.551 �20932 0.3854 pg Guilbault2429246.478 �20587 0.3847 pg Guilbault2429907.616 �19977 0.3751 pg Guilbault2433206.730 �16933 0.2543 pg Guilbault2445668.558 �5435 �0.0078 pg Guilbault2445757.512 �5353 0.0706 pg Guilbault2445991.611 �5137 0.0583 pg Guilbault2446055.509 �5078 0.0093 pg Guilbault2446107.506 �5030 �0.0184 pg Guilbault2446728.590 �4457 0.0204 pg Guilbault2446998.493 �4208 0.0451 pv Dahlmark2447028.817 �4180 0.0213 pg Guilbault2447116.568 �4099 �0.0194 pg Guilbault2447141.536 �4076 0.0201 pg Guilbault2447446.731 �3794 �0.4302 pg Guilbault2449546.571 �1857 �0.0047 pv Dahlmark2449919.468 �1513 0.0484 pv Dahlmark2449957.380 �1478 0.0257 pv Dahlmark2450835.310 �668 0.0384 pv Dahlmark2451223.317 �310 0.0276 pv Dahlmark2451430.355 �119 0.0506 vis Kinnunen2451431.4354 �118 0.0471 vis Guilbault2451432.4479 �117 �0.0242 vis Guilbault2451432.451 �117 �0.0211 vis Kinnunen2451443.3299 �107 0.0193 vis Guilbault2451443.334 �107 0.0234 vis Kinnunen2451493.211 �61 0.0434 vis Kinnunen2451522.4722 �34 0.0406 vis Guilbault2451525.7007 �31 0.0176 vis Guilbault2451549.5444 �9 0.0166 vis Guilbault2451559.2854 0 0.0034 d James2451585.2977 24 0.0014 d James2451821.574 242 0.0003 vis Guilbault2451931.5829y 343 �0.0015 V Henden2451937.5451 349 �0.0004 V Lubke2451937.5456 349 0.0001 V Kaisery: Seondary minimum

Referenes:Dahlmark, L., 1999, IBVS, No. 4734Lloyd, C., Hager, T., Henden, A.A., James, N.D., Kaiser, D.H., Lubke, G.C., 2001,IBVS, No. 5112Monet, D., Bird, A., Canzian, B., Dahn, C., Guetter, H., Harris, H., Henden, A., Levine,S., Luginbuhl, C., Monet, A.K.B., Rhodes, A., Riepe, B., Sell, S., Stone, R., Vrba,F., Walker, R., 1998, The USNO-A2.0 Catalogue
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THE NATURE OF THE ECLIPSING BINARY LD 328LLOYD, C.1; HAGER, T.2; HENDEN, A.A.3; JAMES, N.D.4; KAISER, D.H.5; LUBCKE, G.C.61 Spae Siene & Tehnology Department, Rutherford Appleton Laboratory, Chilton, Didot,Oxon. OX11 0QX, UK, e-mail: l�astro1.bns.rl.a.uk2 34 Mount Tom Road, New Milford, Connetiut 06776, USA, e-mail: thager�pnet.om3 Universities Spae Researh Assoiation/U.S. Naval Observatory, P.O. Box 1149, Flagsta�,Arizona 86002-1149, USA, e-mail: aah�nofs.navy.mil4 11 Tavistok Road, Chelmsford, Essex CM1 6JL, UK e-mail: ndj�blueyonder.o.uk5 2631 Washington Street, Columbus, Indiana 47201, USA, e-mail: dhkaiser�sprynet.om6 3817 Patrik Henry Way, Middleton, Wisonsin 53562, USA, e-mail: gil2�ix.netom.om

LD 328 (GSC 3256-0458, 00h26m49:s09, +49Æ40035:007 (USNO A2.0)) was disoveredas an elipsing binary by Dahlmark (1999). An analysis of the historial photographiobservations, Dahlmark's data, and reent visual and CCD observations shows that thestar is an Algol variable with a period of 1:d0838485, inreasing at, _P=P = 5:6�10�7 yr�1(Lloyd et al. 2001). In this paper the CCD observations are desribed in more detail andare used to model the system.The CCD observations have been alibrated using a omparison sequene derivedfrom BV (RI)C observations from the USNO Flagsta� Station 1.0-m telesope and aSITe/Tektronix 1024 � 1024 CCD (see Table 1). LD 328 was observed at two phaseswhih provide multi-olour photometry at seondary elipse and out of elipse (see Table2). The omparison stars were alibrated on one photometri night and have an estimatedzero point error of 0:m02. Additional �eld photometry is available atftp://ftp.nofs.navy.mil/pub/outgoing/aah/sequene/ld328.dat.Further CCD observations in V only have been made by Hager, Lubke and Kaiser using0.25-m, 0.28-m and 0.35-m SCTs respetively, all equipped with ST-9E CCDs, and to-gether with the Flagsta� observations they over the omplete light urve. Observationsaround primary elipse were also made by James using an un�ltered Starlight Xpress SXCCD on a 0.30-m telesope. These have been alibrated using the R magnitudes of theomparison stars. The light urves in V and R are shown in Figures 1 and 2 respetively,using the urrent period given aboveVery little is known about LD 328. There is no spetral type available and the onlyaurate photometry is that presented here. It is possible to estimate the unreddenedolours of the primary from the B � V , V �RC and R� IC olours derived at seondaryminimum, assuming that it lies on the main sequene, and that the seondary omponentmakes no signi�ant ontribution at this phase. Values for the unreddened main sequenehave been taken from AQ4 (Cox 1999). The ontribution of the seondary is obviouslysmall as the star is only slightly bluer at seondary minimum ompared to the out of
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Figure 1. The phase diagram of the CCD V -band data showing the individual observations of Lubke(�lled irles), Kaiser (open irles), Henden (�lled squares) and Hager (open squares). The modelledlight urve has been over plotted
elipse olours. Unfortunately the unreddened olours are poorly onstrained and areonsistent with main-sequene stars of spetral type A or F. Any ontribution from theseondary will tend to make the primary appear of a later spetral type.The V -band light urve of the system has been modelled using the Light2 ode (seeHill et al. 1989). A grid of models has been alulated overing a range of temperatures forthe primary omponent, 6 500 < T1 < 15 000 K orresponding approximately to spetraltypes F5 to B5, and a range of mass ratios, 0:2 < q < 1:0. For eah model the programhas solved for the relative radii of both omponents, R1=a, R2=a, the temperature of theseondary, T2 and the inlination, i. A series of models was also run with the seondaryradius, R2=a, �xed at the Rohe lobe radius, and the results are olleted in Table 3.The relative radii and the inlination are similar for all the solutions and they allprodue very similar �ts to the light urve, so there is no learly preferred solution. Forthe smallest mass ratio, q = 0:2, the solutions with the seondary radius �xed or oatingare essentially idential, but for larger mass ratios the seondary lies within its Rohe

Table 1: Comparison star photometry near LD 328Star RA (2000) De V B � V V � RC R� ICGSC3256-0691 0h27m02:s28 +49Æ38arm49:008 12.486 0.552 0.327 0.341GSC3256-0138 0 27 12.08 +49 43 06.6 13.511 0.533 0.332 0.340GSC3256-0274 0 26 44.72 +49 45 59.6 12.736 0.542 0.331 0.328
Table 2: Multi-olour photometry of LD 328HJD Phase V B � V V � RC R� IC2451930.6207 0.611 13.283 0.523 0.336 0.3422451931.5851 0.501 13.428 0.478 0.308 0.316
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Figure 2. The un�ltered CCD observations around primary elipse alibrated using the omparisonstar R magnitudes, with the modelled RC and IC light urves over plotted
lobe. For these, when the seondary radius is �xed at the Rohe lobe radius, the �ts tothe data are only marginally poorer, but the solutions produe muh smaller primariesand ooler seondaries.

Table 3: Photometri model of LD 328T �1 T2 R1=a R2=a i q R1=R�15 000 8 200 0.23 0.26 81 1.0 2.415 000 8 400 0.22 0.26 80 0.5 2.115 000 7 700 0.16 0.30y 77 0.5 1.515 000 8 300 0.23 0.23y 82 0.2 2.010 000 6 200 0.23 0.26 80 1.0 1.910 000 6 300 0.23 0.25 81 0.5 1.710 000 5 800 0.16 0.30y 76 0.5 1.210 000 6 300 0.23 0.23y 81 0.2 1.68 000 5 200 0.24 0.25 81 1.0 1.78 000 5 400 0.24 0.25 81 0.5 1.58 000 4 900 0.17 0.30y 75 0.5 1.18 000 5 600 0.24 0.23y 82 0.2 1.46 500 4 600 0.22 0.26 80 1.0 1.36 500 4 600 0.25 0.24 81 0.5 1.46 500 4 300 0.17 0.30y 75 0.5 0.96 500 4 800 0.24 0.23y 82 0.2 1.2� T1 �xed; y R2=a �xed at the Rohe lobe radius
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The models an also be used to estimate the hange in olour with phase for omparisonwith the observed values (Table 2). Unfortunately there is a lak of onsisteny whihmakes it diÆult to draw any �rm onlusions. The agreement tends to be better withthe ooler, lower mass ratio solutions, but it is still not as good as might be expeted.The relative radii, R1=a, have been onverted to absolute values by adopting onsistentvalues of M1 and T1 for main-sequene stars. For the higher mass ratios the radii derivedin this way are too small for the type of star assumed. Solutions with R2=a �xed are evenless onsistent with the spetral type. A onsistent set of values for the mass and radiusour for a primary of spetral type later than A7, (T1 < 8 000 K) making the seondary alow-mass, late G- or K-type star. The seondary is probably �lling its Rohe lobe, as thephotometri solutions, the olours and the inreasing period, all point in this diretion.In onlusion, LD 328 appears to be a relatively ool Algol binary with the seondary�lling its Rohe lobe. Muh of the unertainty in the photometri model would evaporatewith a good spetral lassi�ation. LD 328 is potentially a very useful system as it is hasrelatively deep elipses and a well determined rate of period hange, and would bene�tfrom a more detailed photometri and spetrosopi study.

Referenes:Cox, A.N., 1999, ed., Allen's Astrophysial Quantities, Fourth edition, Springer VerlagDahlmark, L., 1999, IBVS, No. 4734Hill, G., Fisher, W.A., Holmgren, D., 1989, A&A, 211, 81Lloyd, C., Dahlmark, L., Guilbault, P., Hager, T., Henden, A.A., James, N.D., Kaiser,D.H., Kinnunen, T., Lubke, G.C., 2001, IBVS, No. 5111
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EF CANCRI: A NEW RR STAR

PEJCHA, O.1; SOBOTKA, P.21 Okrouhl�a 1, 625 00 Brno, Czeh Republi, e-mail: pejha�meduza.org2 MED�UZA, Niholas Copernius Observatory and Planetarium, Krav�� Hora 2, 616 00 Brno, Czeh Republi,e-mail: sobotka�meduza.org
EF Cn (= WR 100 = AN 2.1954 = NSV 4187 = GSC 1942.1380; � = 08h40m39s, Æ =+23Æ1505100 [J2000℄) was inluded in the NSV atalogue as a suspeted rapid variable witha range of 10:m7{11:m9 (pg) based on a study by Kippenhahn (1955). Further observationswere made visually by Loher (1983) over 17 nights in February and Marh 1983. Hefound that the amplitude is smaller than in the NSV atalogue and determined the typeof variability to be that of a W UMa type star with a period of 0:d5912. A lot of the visualminima of EF Cn in the BAV database ome from that time.EF Cn was hosen for CCD monitoring on the basis of the PROSPEKTOR ataloguewhih ontains elipsing binaries laking preise elements in the literature (Haltuf 2001).We obtained a total of 1171 CCD frames of EF Cn on four nights (2001 February 14/15and 16/17, April 5/6 and May 10/11) using an SBIG ST-7 CCD amera and Johnson V�lter attahed to the 0.4-m Newtonian telesope of the Niholas Copernius Observatoryand Planetarium in Brno, Czeh Republi. All exposures were 60 seonds in duration.GSC 1942.2816 (V = 13:m06) was used as the omparison star and its onstany up to0:m05 was heked by using the stars GSC 1942.2271 (V = 12:m33) and GSC 1942.1620(V = 13:m83). Magnitudes of omparison and hek stars were obtained using the nearbyGSPC sequenes P368 and P367 (Lasker et al. 1988); the errors of the zero-points arethought to be up to 0:m1. The frames were proessed using the pakage MUNIDOS 2.11(Hroh & Nov�ak 2000). All data are available from the authors upon request.After lose inspetion of the light urves it was realised that it is impossible to on�rmthe elipsing binary nature of EF Cn. Assuming an asymmetri light urve (��rise =0:41), a small hump just before the main maximum and the periodiity of variability,we onlude that EF Cn belongs to the RR stars. EF Cn varies between 11:m18 and11:m73 in V band. We determined three maxima seen in Table 1. Past maxima are shownin Table 2. All maxima by Loher (1983) in Table 2 are visual minima realulated tomaxima using formula Max = Min+0:41P . The only maximum by B. Krobusek in Table 2was made with un�ltered CCD. Our phased light urve aording to our ephemeris (seebelow) is in Figure 1.We obtained approximate value of period using visual minima from the BAV databaseand one CCD maximum observed by Brue Krobusek (NY, USA). The period hange,most probably period derease, is ourring in EF Cn. Unfortunately, due to the sarity
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Figure 1. Phased V light urve of EF Cn (small irles) and 10th order Fourier �t (solid line). Highersatter both in maximum and minimum is due to instrumental e�ets
of observations we are not able to give any detailed analysis. Thus, we determined thefollowing ephemerides using only our three times of maxima:Max = HJD 2451955:529 + 0:2956885� E:�0:004 �0:0000036 (1)
We have made a standard 10th order Fourier deomposition of the light urve as desribedfor example by Kaluzny et al. (2000). The �t is shown along with normal data in Fig-ure 1. Residuals of the �t are on the 0:m03 level. Fourier and physial parameters withorresponding errors (from standard error propagation law) obtained using the equationsof Simon & Clement (1993) are presented in Table 3. Physial parameters plae EF Cnnear the blue edge of the �rst overtone instability strip of Koll�ath et al. (2000).Aknowledgement. We aknowledge overall support and use of telesope with CCDamera of the Niholas Copernius Observatory and Planetarium. We would like tothank L. Br�at, F. Hroh, L. Kr�al and R. Nov�ak for software support and J. Greaves forassistane with the orretion of the English manusript. We are grateful to F. Agerer of

Table 1: Our maxima timings of EF Cn aording to the ephemeris (2)Hel. JD Error Epoh O � C2451955.529 0.004 0 0.0002451957.302 0.004 6 �0:0012452040.392 0.004 287 0.000
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Table 2: Past maxima of EF CnHel. JD Observer Hel. JD Observer2445379.449 K. Loher 2445694.471 K. Loher2445382.410 " 2445697.706 "2445383.560 " 2445698.595 "2445384.453 " 2445700.666 "2445384.740 " 2445702.711 "2445385.631 " 2445710.733 "2445387.695 " 2445711.628 "2445388.587 " 2445730.525 "2445397.473 " 2445764.549 "2445399.530 " 2445765.440 "2445401.620 " 2445768.673 "2445402.493 " 2445782.590 "2445406.636 " 2445783.482 "2445407.497 " 2445785.536 "2445428.520 " 2445822.489 "2445430.568 " 2446032.801 "2445436.542 " 2446033.698 "2445437.407 " 2446054.710 "2445460.476 " 2446134.525 "2445592.716 " 2446145.493 "2445594.755 " 2446148.459 "2445617.816 " 2446163.521 "2445660.687 " 2446166.509 "2445670.765 " 2446168.560 "2445680.529 " 2446352.804 "2445686.747 " 2446376.786 "2445693.850 " 2450515.821 B. Krobusek
Table 3: Fourier and physial parameters of EF CnValue ErrorA1 0.268 0.001R21 0.209 0.005R31 0.075 0.005R41 0.057 0.005�21 3.066 0.028�31 5.858 0.071�41 3.220 0.094Mass 0.655 0.012logL 1.702 0.004Te� 7356 29Y 0.272 0.005
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BAV for providing minima from the BAV database and to B. Krobusek for providing hisCCD observations, whih helped us to speify our guesses about long term period.This paper is a result of ooperation of the Czeh observatories and astronomers work-ing in the observing programmes of the Czeh Astronomial Soiety, namely B.R.N.O.(http://var.astro.z/brno/) and MED�UZA (http://www.meduza.org/).This work made use of the SIMBAD database, operated at CDS, Strasbourg, Frane.The NASA ADS Abstrat Servie was used to aess data and referenes.
Referenes:Haltuf, M., 2001, PROSPEKTOR atalogue, http://prospektor.rolink.zHroh, F., and Nov�ak, R., 2000, http://munipak.astronomy.zKaluzny, J., Oleh, A., Thompson, I., Pyh, W., Krzeminski, W., Shwarzenberg-Czerny,A., 2000, A&AS, 143, 215Kippenhahn, R., 1955, Astron. Nahr., 282, 73Koll�ath, Z., Buhler, J.R., Feuhtinger, M., 2000, ApJ, 540, 468Lasker, B.M., Sturh, C.R., Lopez, C., Mallama, A.D., MLaughlin, S.F., Russell, J.L.,Wisniewski, W.Z., Gillespie, B.A., Jenkner, H., Siiliano, E.D., Kenny, D., Baumert,J.H., Goldberg, A.M., Henry, G.W., Kemper, E., Siegel, M.J., 1988, ApJS, 68, 1Loher, K., 1983, BBSAG Bull., No. 65Simon, N.R., and Clement, C.M., 1993, ApJ, 410, 526
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GSC 0867.0545: A NEW RR LYRAE VARIABLE(BAV MITTEILUNGEN NO. 136)

MOSCHNER, W.1;4; FRANK, P.2;4; BERNHARD, K.3;41 D{57368 Lennestadt, Germany, e-mail: wolfgang.moshner�t-online.de2 D{84149 Velden, Germany, e-mail: frank.velden�t-online.de3 A{4030 Linz, Austria, e-mail: kl.bernhard�aon.at4 Bundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Munsterdamm 90,D{12169 Berlin, Germany
Name of the objet:GSC 0867.0545Equatorial oordinates: Equinox:R.A.= 11h45m45:s5 DEC.= 11Æ5200800 2000Observatory and telesope:W. Moshner: Private observatory, 32-m Rithey{Chr�etien telesope;K. Bernhard: Private observatory, 20-m Shmidt{Cassegrain telesopeDetetor: W. Moshner: SBIG ST9 amera;K. Bernhard: Starlight Xpress SX ameraFilter(s): NoneComparison star(s): GSC 0867.0034, V � 12:m8Chek star(s): GSC 0867.0289Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: RRab
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Remarks:The variability of GSC 0867.0545 has been found as part of a programme to disoverand lassify new variables using CCD observations of seleted �elds on the edge ofthe northern Milky Way (eg. Bernhard & Lloyd 2000). Additional observationswere performed on 5 nights between January and February 2001 (W. Moshner, P.Frank) and 7 nights between Marh and May 2001 (K. Bernhard). This star haspreviously been referred to as Brh V44 (Bernhard 2000, 2001, Moshner 2001). Theephemeris was alulated using the \Phase Dispersion Minimization" method:Max = HJD 2451956:489 + 0:d67939� E:�5 �6 (1)
Aknowledgements:This researh made use of the SIMBAD data base, operated by the CDS at Stras-bourg, Frane.

Figure 1. Di�erential light urve of GSC 0867.0545
Referenes:Bernhard, K., 2000, vsnet-newvar, No. 427,http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/vsnet-newvar/msg00427.htmlBernhard, K., 2001, http://mitglied.tripod.de/KlausBernhard/index.htmlBernhard, K., Lloyd. C., 2000, IBVS, No. 4920Moshner, W., 2001, http://www.var-mo.de



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5115 Konkoly ObservatoryBudapest12 June 2001HU ISSN 0374 { 0676NSV 15563 IS A NEW CLASSICAL CEPHEIDPUTANS, V.A.1, ANTIPIN, S.V.21 Mosow City Palae for Youth's Creativity, 17 Kosygina Str., Mosow 117978, Russia2 Sternberg Astronomial Institute, 13 Universitetskij Prosp., Mosow 119899, Russiae-mail: antipin�sai.msu.ru
Name of the objet:NSV 15563 = Yarikov V6 = SVS 2683 = TYC2 4055 1349 1 = GSC 4055.1349Equatorial oordinates: Equinox:R.A.= 2h44m19:s4 DEC.= +64Æ4505700 J2000.0Observatory and telesope:40-m astrograph in CrimeaDetetor: PhotoplateFilter(s): NoneComparison star(s): GSC 4055.0127 Bpg = 12:m43,GSC 4055.1385 Bpg = 12:m93,GSC 4055.1597 Bpg = 13:m68Transformed to a standard system: BpgStandard stars (�eld) used: B-band standard sequene inNGC 1027 (Hoag et al. 1961)Availability of the data:Upon requestType of variability: DCEPRemarks:The variability of NSV 15563 was disovered by Yarikov (1984), who reported thephotographi range 12:m5{13:m9 but did not lassify the star. We estimated byeye the brightness of the suspeted variable on 158 plates from Mosow arhive,JD 2433150{47836. Our data show that the star is a lassial Cepheid with thefollowing light elements:JDmax = 2439766:42 + 4:d23869� E:The olor index from Tyho-2 is B � V = +1:309 � 0:207 in agreement with theÆ Cep type. The variability range from our estimates (12:m6{13:m45) is notablysmaller than that given by Yarikov. Max�min = 0:p40. The phased light urve isgiven in Fig. 1.
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Aknowledgements:This study was supported in part by the Russian Foundation for Basi Researhand the Counil of the Program for the Support of Leading Sienti� Shools.

Figure 1. The phased light urve
Referenes:Hoag, A.A., Johnson, H.L., Iriarte, B., Mithell, R.I., Hallam, K.L., Sharpless, S., 1961,Publ. of the US Naval Obs., vol. XVII, part VII, WashingtonYarikov, S.F., 1984, private ommuniation to the GCVS team
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UW Tri: ANOTHER LIKELY WZ Sge-TYPE STARKATO, TAICHI1; NOGAMI, DAISAKU1;2; LOCKLEY, J. J.3;4; SOMERS, M.41 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a.jp2 Hida Observatory, Kyoto University, Gifu 506-1314, Japan, e-mail: nogami�kwasan.kyoto-u.a.jp3 Department of Physis and Astronomy, the University of Southampton, High�eld, Southampton SO17 1BJ,UK, e-mail: jjl�astro.soton.a.uk4 Physis Department, Keele University, Keele, Sta�ordshire ST5 5BG, UK

UW Tri was disovered as a possible nova in 1983 by Kurohkin (1984). The disoverywas ommuniated by Aksenov (1983). Argyle (1983) reported aurate astrometry ofthis possible nova, but the lak of spetrosopi observation made the nova identi�ationinonlusive. Kurohkin (1984) reported that the objet reahed a maximum of 14.7 pg,and the outburst lasted at least 32 days. The light urve resembled a fast nova, but theextreme faintness and the high galati latitude makes a normal nova unlikely. Anotherpossibility is a WZ Sge-type dwarf nova, a small subgroup of SU UMa-type dwarf novae(see Osaki 1996 for a review), whih also show a fast nova-like light urve and very long(typially � 10 years) outburst reurrene time. The latter possibility suggested that thephenomenon an be reurrent, and a searh for additional outburst was onduted byseveral amateur astronomers.Meanwhile, the seond historial outburst was deteted by Vanmunster (1995). Thedetetion was made on 1995 Marh 3.819 UT, at visual magnitude of 14.7. The outburstwas on�rmed by E. Broens and G. Poyner (Vanmunster 1995). James (1995) reportedaurate astrometry of 02h45m17:s30, +33Æ31026:005 (J2000.0), whih on�rmed the abseneof a ounterpart of POSS-I plates. Sine the presene of superhumps is the diagnostifeature of SU UMa-type dwarf novae, we started time-resolved CCD photometry.The observations at Ouda Station, Kyoto University (Ouda) were done on eight nightsbetween 1995 Marh 5 and 20, using a CCD amera (Thomson TH 7882, 576�384 pixels,on-hip 2 � 2 binning adopted) attahed to the Cassegrain fous of the 60-m reetor(Ohtani et al. 1992). An interferene �lter was used whih had been designed to reproduethe Johnson V band. The exposure time was 60{180 s depending on the brightness ofthe objet. The frames were �rst orreted for standard de-biasing and at �elding, andwere then analyzed using the JavaTM-based PSF photometry pakage developed by oneof the authors (TK). The observations at Keele University (Keele) on two nights 1995Marh 7 and 12, using an ST-6 CCD amera and a Johnson V �lter, attahed to a 60-mtelesope. The exposure times were 30 s. Total numbers of useful frames were 216 (Ouda)and 421 (Keele). Both observatories used GSC 2329.320 (GSC magnitude 12.8) as theomparison star, whose onstany during the run was on�rmed using GSC 2329.1501 andGSC 2329.534. By interpolating Ouda light urves and omparing Keele observations, the
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observations at Keele were found to be systematially fainter than Ouda observations by0:m21. This systemati di�erene is probably aused by a small di�erene of the naturalsystems between these observatories, ombined with the blue olor of an outburstingdwarf nova. The di�erene will not signi�antly a�et the following analysis. We �rstorreted this systemati di�erene. Helioentri orretions to the observed times weremade before the following analysis.
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Figure 1. (Top) Overall light urve of UW Tri. Filled and open irles represent Ouda and Keeleobservations, respetively. (Bottom) Enlarged light urves of the �rst two nights.
The overall light urve is shown in Figure 1 (top). Eah point represent averagesand standard errors of nightly runs. The objet initially rapidly faded at a rate of 0.2mag d�1, and the fading later beame slower, reproduing the 1983 outburst reorded byKurohkin (1984). The outburst lasted at least for 17 days. Owing to the short visibilityin the evening, it is very diÆult to make a �rm onlusion on its intranight variation.
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Figure 2. Periodogram of UW Tri
We applied Phase Dispersion Minimization (PDM) method (Stellingwerf 1978) to thedata on the �rst two nights whih gave the best signal-to-noise ratio. The trend of lineardeline was subtrated before the analysis. The resultant theta diagram is shown inFigure 2. There are indiations of the presene of short-period modulations, attributableto superhumps. Together with the long reurrene time, this �nding strengthen thepossibility of UW Tri being a WZ Sge-type dwarf nova. It is virtually impossible to seletthe unique period among strong aliases lose to 0.051, 0.054 and 0.057 d. Sine almost allhydrogen-rih atalysmi variables have orbital periods longer than the period minimumof � 0:d055 (f. Ritter and Kolb 1998), we adopted a period of 0:d0569 as the most likelyperiod. However, one must bear in mind that this period should be treated as the likelyone among several possibilities. By adding data points made on later nights, the resultsremained basially unhanged.The phase-averaged light urve by the period of 0:d0569 is shown in Figure 3. Thepro�le is harateristi to superhumps of SU UMa-type dwarf novae, but the amplitudeof 0:m07 is smaller than those (0.1{0.3 mag) in usual SU UMa-type dwarf novae. Giventhat observations were made during the rapidly fading, early epoh of a superoutburst,this modulation may be better interpreted as low-amplitude \early superhumps", hara-teristi to WZ Sge-type dwarf novae (Kato et al. 1996; Matsumoto et al. 1998; Kato et al.1998). Phase-averaging of the late-phase observations had a severe diÆulty with theirlow signal-to-noise ratio and short individual runs. By assuming the 0.0569-d period, theKeele data give � 0:m1 amplitudes both on Marh 7 and 12, suggesting that the variationmay have evolved as in other WZ Sge-type stars, but the result should be treated withaution beause the detetion was marginal. The quiesene ounterpart of UW Tri wasdisovered by Robertson et al. (2000) at a magnitude of B = 22:6{22.9, and astrometryend �gures of 17:s29, 26:0031, whih are in exellent agreement with James's astrometry inoutburst (1995). This makes the outburst amplitude of � 8:m0, whih is very similar tothat (� 8:m5) of WZ Sge. All the available observations support that UW Tri is similar toWZ Sge, in large outburst amplitude, long reurrene time, and short superhump period.
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Figure 3. Phase-averaged light urve of UW Tri
Con�rmation of these properties, as well as spetrosopi on�rmation of its lassi�ation,is strongly enouraged in future outbursts.The authors are grateful to VSNET members, for providing vital observations andinformation, espeially to Tonny Vanmunster for promptly notifying the outburst.
Referenes:Aksenov, E. P., 1983, IAUC, No. 3869Argyle, R. W., 1983, IAUC, No. 3878James, N., 1995, VSNET alert irulation, No. 61 (available athttp://www.kusastro.kyoto-u.a.jp/vsnet/Mail/vsnet-alert/msg00061.html).Kato, T., Nogami, D., Baba, H., Matsumoto, K., Arimoto, J., Tanabe K., Ishikawa, K.,1996, PASJ, 48, L21Kato, T., Nogami, D., Baba, H., Matsumoto, K., 1998, in Wild Stars in the Old West,eds. S. Howell, E. Kuulkers, C. Woodward (ASP Conferene Series 137) p. 9Kurohkin, N. E., 1984, Astron. Tsirk., No. 1325Matsumoto K., Nogami, D., Kato, T., Hirata R., 1998, PASJ, 50, 405Ohtani, H., Uesugi, A., Tomita, Y., Yoshida, M., Kosugi, G., Noumaru, J., Araya, S.,Ohta, K., 1992, Memoirs of the Faulty of Siene, Kyoto University, Series A ofPhysis, Astrophysis, Geophysis and Chemistry, 38, 167Osaki, Y. 1996, PASP, 108, 39Ritter, H., Kolb, U., 1998, A&AS, 129, 83Robertson, J. W., Honeyutt, R. K., Hillwig, T., Jurevi, J. S., Henden, A. A., 2000,AJ, 119, 1365Stellingwerf, R. F., 1978, ApJ, 224, 953Vanmunster, T., 1995, Catalysmi Variable Cirular, No. 29 (also available athttp://www.kusastro.kyoto-u.a.jp/vsnet/Mail/vsnet-alert/msg00057.html)
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RX Cha: NEW LONG-PERIOD SU UMa-TYPE DWARF NOVAKATO, TAICHI1; GARRADD, GORDON2; STUBBINGS, ROD3; PEARCE, ANDREW4;NELSON, PETER51 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a.jp2 PO Box 157, NSW 2340, Australia, e-mail: loomberah�ozemail.om.au3 19 Greenland Drive, Drouin 3818, Vitoria, Australia, e-mail: stubbo�qedsystems.om.au4 32 Monash Ave, Nedlands, WA 6009, Australia, e-mail: Andrew.Peare�worley.om.au5 RMB 2493, Ellinbank 3820,Australia, e-mail: pnelson�dsi.net.au

RX Cha is a little studied, faint dwarf nova. Vogt and Bateson (1982) provided a likelyidenti�ation with a faint blue star on SRC plates. Bruh et al. (1992) provided astrometryof the likely quiesent ounterpart. Two attempts have been made to spetrosopiallyidentify the objet in quiesene (Zwitter and Munari 1996; Munari and Zwitter 1998),but no spetrosopi information was obtained due to the faintness of the objet. Zwitterand Munari (1996) gave an upper limit of V = 20:5 for the quiesent ounterpart. Thelarge outburst amplitude (> 6 mag) made RX Cha as a good andidate for an SU UMa-type dwarf nova. The objet has been regularly monitored by visual observers, and severaloutbursts have been reorded.Visual observations were done by using 32-m (R.S.), 40-m (A.P.) and 32-m (P.N.)reetors. All observations were done using photoeletrially alibrated V -magnitudeomparison stars. The typial error of visual estimates was less than 0:m2 mag, whih doesnot a�et the following disussion. During the 1998 September outburst, time-resolvedCCD photometry and astrometry were performed by one of the authors (G.G.), with anun�ltered AP-7 CCD attahed to a 45-m reetor. The exposure time was 60 s. A totalof 216 CCD frames were taken between BJD 2451073.077 and 2451073.232. Table 1 liststhe observed outbursts sine 1998 January.Figure 1 shows the CCD light urve on 1998 September 16. The magnitudes are givenrelative to GSC 9405.598 (Tyho-2 magnitude V = 11:63 � 0:13, B � V = +1:15 �0:31), whose onstany during the run was on�rmed using the hek star GSC 9405.1400(Tyho-2 magnitude V = 12:11� 0:18). The light urve shows two superhumps with anamplitude of 0.15{0.20 mag. The period analysis was done using the Phase DispersionMinimization (PDM) method (Stellingwerf 1978). The resultant theta diagram is shownin Figure 2. The best superhump period is determined as 0:0839 � 0:0020 d. However,the apparently hanging amplitude of superhumps may have slightly a�eted the resultof the analysis.The CCD observation during the 1998 September outburst has on�rmed that RXCha is an SU UMa-type dwarf nova. The resultant superhump period of 0:d084 makesRX Cha an SU UMa-type dwarf nova with a long orbital period (Porb). Astrometry using
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Figure 1. Light urve of RX Cha on 1998 September 16
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Table 1: Outbursts of RX ChaJD start peak magnitude duration (d)2450831 14.5 |2451066 14.4 > 82451544 14.4 > 82451982 14.3 > 9

80 GSC stars has yield the following aurate position (mean residual 0:004): 10h36m26:s33,�80Æ02048:002 (J2000.0). This on�rms the identi�ation by Vogt and Bateson (1982), andthe inferred large outburst amplitude of > 6 mag.Some of the long orbital period SU UMa-type dwarf novae, suh as YZ Cn and SSUMi, tend to have a high outburst frequeny. The low number of deteted outbursts(Table 1) learly suggests that outbursts are relatively rare in this system. All detetedoutbursts, exept the �rst one, have long durations and are identi�ed as superoutbursts.The �rst one was not well overed by observations, but the brightness may also suggesta superoutburst. The superyle is thus � 460 d, if the �rst outburst is a normal one,or its half, � 230 d, if the �rst outburst is a superoutburst. The lak of detetions ofde�nite normal outbursts between well-observed superoutbursts may have been a resultof the faintness of the objet, but is more likely to diretly reet the low number ofnormal outbursts. Suh a low number ratio of (normal outbursts)/(superoutbursts) is aommon property in SU UMa-type dwarf novae with low outburst frequenies. However,suh systems are known to be rare among long Porb systems. Only a few systems areknown to show similar properties: EF Peg (Matsumoto et al., in preparation), V725Aql (Uemura et al. 2001) and DV UMa (e.g. Nogami et al. 2001). Sine these systemsplay an important role in understanding the evolution of dwarf novae, and the origin ofmass-transfer, further detailed observations of RX Cha are highly enouraged.This work was done as a part of VSNET Collaboration (http://www.kusastro.kyoto-u.a.jp/vsnet/).
Referenes:Bruh, A., Meijer, J., Naumann, M., Shimpke, T., Ungruhe, R., Vogt, N., 1992, A&AS,93, 463Matsumoto et al., in preparationMunari, U., Zwitter, T., 1998, A&AS, 128, 277Nogami, D., Kato, T., Baba, H., Novak, R., Lokley, J. J., Somers, M., 2001, MNRAS,322, 79Stellingwerf, R. F., 1978, ApJ, 224, 953Uemura, M., Kato, T., Pavlenko, E., Baklanov, A., Pietz, J., 2001, PASJ, in pressVogt, N., Bateson, F. M., 1982, A&AS, 48, 383Zwitter, T., Munari, U., 1996, A&AS, 117, 449
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OUTBURST CYCLE OF V363 LyrKATO, TAICHI1; NOGAMI, DAISAKU2;1; BABA, HAJIME3;1; MASUDA, SEIJI11 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan,e-mail: tkato�kusastro.kyoto-u.a.jp, masuda�kusastro.kyoto-u.a.jp2 Hida Observatory, Kyoto University, Gifu 506-1314, Japan, e-mail: nogami�kwasan.kyoto-u.a.jp3 Astronomial Data Analysis Center, National Astronomial Observatory, Mitaka, Tokyo 181-8588, Japan,e-mail: hajime.baba�nao.a.jp

V363 Lyr (= S 9653) is a dwarf nova disovered by Ho�meister (1967). Although thereport by Ho�meister (1967) suggested relatively frequent outbursts, only a few studieshave been made sine the disovery. Galkina and Shugarov (1985) studied the vari-able photographially, and generally on�rmed the high outburst frequeny suggested byHo�meister (1967). However, the lak of dense overage and non-detetability at mini-mum made exat haraterization of its outburst properties diÆult. We therefore madesystemati CCD runs to larify its outburst pattern.The observations were done on 57 nights between 1995 Marh 19 and 1996 September5, using a CCD amera (Thomson TH 7882, 576 � 384 pixels, on-hip 2 � 2 binningadopted) attahed to the Cassegrain fous of the 60-m reetor (foal length = 4:8 m)at Ouda Station, Kyoto University (Ohtani et al. 1992). An interferene �lter was usedwhih had been designed to reprodue the Johnson V band. The exposure time was60{180 s, depending on the brightness of the objet. The frames were �rst orreted forstandard de-biasing and at �elding, and were then proessed by a miroomputer-basedPSF photometry pakage developed by one of the authors (TK). The magnitudes weredetermined relative to GSC 3128.123 (V = 14:26, VSNET hart), whose onstany duringthe run was on�rmed using GSC 3128.751. Baryentri orretions were applied to theobserved times before the following analysis. A total of 604 useful frames were obtained.Sine most of observations are nightly snapshots, the log of observations is omitted.Figure 1 shows the overall light urve of V363 Lyr. The high frequeny of outburstsand the high outburst duty yle is already apparent. The observed brightest maximumand faintest minimum was V = 15:83 and V = 19:5� 0:2, respetively. The maximum isin good agreement with the GCVS value (15:m7), but the minimum an beome slightlyfainter than was previously thought (18:m6).Figure 2 shows a typial, and the best observed, outburst of V363 Lyr, whih ourredin 1995 July{August. The almost symmetrial rise and fade are rather unusual for a dwarfnova. Table 1 lists the observed date of maxima.The shortest interval between outbursts was 22 d, whih is in good agreement withthe interval observed in Ho�meister (1967) and Galkina and Shugarov (1985). Althoughthere is an ambiguity of yle ounts between JD 2449972 and 2450292, all the observed
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Figure 1. Overall light urve of V363 Lyr
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Table 1: Outbursts of V363 LyrJD (maximum) magnitude2449796 16.122449843 15.922449932 16.012449972 16.182450292 15.832450314 15.96

maxima are well represented by JDmax = 2449799:7 + 21:446� E with jO � Cj < 4 d. Alight urve folded by this period is shown in Figure 3. This �gure shows that the outburstpattern is relatively stable for a long time. The existene of a number of sattered pointsdeviating from the general trend shows intrinsi variation from the semi-regular outburstpattern.
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Figure 3. Light urve of V363 Lyr folded by P = 21:d446
Suh a stable light urve is rather unusual for a dwarf nova. However, spetrosopiobservation by Liu et al. (1999) on�rmed the dwarf nova-type nature of the objet. Theobjet may be a system with high mass-transfer rate, showing regular outbursts and aslow rise to outburst. Short-term variability was searhed for on 1995 Marh 20, August1{3 and 1996 July 27 (around maximum), and 1995 July 25{28 (near minimum), but thesearh did not yield a �rm periodiity. A sample of time-series observations (1996 July27) is shown in Figure 4, whih did not reveal large-amplitude osillations.
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Figure 4. Light urve of V363 Lyr on 1996 July 27
The authors are grateful to Mr. Ishida for helping the observation.

Referenes:Galkina, M. P., Shugarov, S. Yu., 1985, Perem. Zvezdy, 22, 225Ho�meister, C., 1967, AN, 289, 205Liu, W., Hu, J. Y., Zhu, X. H., Li, Z. Y., 1999, ApJS, 122, 243Ohtani, H., Uesugi, A., Tomita, Y., Yoshida, M., Kosugi, G., Noumaru, J., Araya, S.,Ohta, K., 1992, Memoirs of the Faulty of Siene, Kyoto University, Series A ofPhysis, Astrophysis, Geophysis and Chemistry, 38, 167
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DETECTION OF SUPERCYCLE IN BF Ara: NORMALSU UMa-TYPE DWARF NOVA WITH THE SHORTEST SUPERCYCLEKATO, TAICHI1; STUBBINGS, ROD2; PEARCE, ANDREW3; NELSON, PETER4;MONARD, BERTO51 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a.jp2 19 Greenland Drive, Drouin 3818, Vitoria, Australia, e-mail: stubbo�qedsystems.om.au3 32 Monash Ave, Nedlands, WA 6009, Australia, e-mail: Andrew.Peare�worley.om.au4 RMB 2493, Ellinbank 3820, Australia, e-mail: pnelson�dsi.net.au5 PO Box 11426, Tiegerpoort 0056, South Afria, e-mail: LAGMonar�sir.o.za

ER UMa stars are a small subgroup of SU UMa-type dwarf novae, whih have extremelyshort superyles (the interval between suessive superoutbursts) of 19{50 d (for a review,see Kato et al. 1999). The shortest known superyles in \usual" SU UMa-type dwarfnovae had been 90{130 d (e.g. Table 1 in Nogami et al. 1997), until the disovery a shortsuperyle of 84:d7 in a normal SU UMa-type dwarf nova, SS UMi (Kato et al. 2000).Although several SU UMa-type dwarf novae have been found to oasionally exhibitshort intervals between suessive superoutbursts, only few systems are known to haveintermediate outburst statistis between ER UMa stars and usual SU UMa-type dwarfnovae. The importane of these intermediate objets in understanding the nature of ERUMa-type objets, and eventually the origin of mass-transfer in short-period atalysmivariables, was desribed in Kato et al. (2000).BF Ara is a dwarf nova having a range of variability 13.6{(16.0 p aording to the 4thedition of the General Catalogue of Variable Stars. The star reeived attention by thedisovery of possible superhumps with an amplitude of 0:m25 by Bruh (1983). However,the star has been largely negleted by researhers. Upon noting the possible presene ofa de�nite periodiity of ourrene of long, bright outbursts, we have seleted the star asmonitoring targets of VSNET Collaboration (http://www.kusastro.kyoto-u.a.jp/vsnet/).Visual observations were done with 32-m (R.S.), 40-m (A.P.), 32-m (P.N.) and32-m (B.M.) reetors. All observations were done using photoeletrially alibratedV -magnitude omparison stars. The typial error of visual estimates was less than 0:m2,whih does not a�et the following disussion. The total number of observations between1997 June 24 and 2001 May 3 was 372.The overall light urve is presented in Figure 1. Eah �lled square represents single es-timates and `_' sign represents upper limits. The quasi-periodi ourrene of long, brightoutbursts and faint states assoiated with brief brightenings is learly demonstrated. Thebehavior is very reminisent of that of SS UMi (Kato et al. 2000). Table 1 lists the epohsof long, bright outbursts. Together with the �nding by Bruh (1983), made at V = 14:2,
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Table 1: Superoutbursts of BF AraJD start peak magnitude duration (d)2450722 13.8 > 102450890 14.0 > 112450980 14.1 132451055 14.0 172451229 13.8 > 72451301 14.3 172451465 13.9 192451640 14.0 > 112451724 14.2 > 142451812 13.9 > 92451975 14.2 17:
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whih is omparable to observed magnitudes of these outbursts, these outbursts are mostlikely onsidered as superoutbursts of an SU UMa-type dwarf nova.Noting that the intervals of these outbursts are lose to 83 d or its multiples, thesuperyle was determined as 83:d4, by assuming the presene of missed superoutburstsduring the unobservable seasons. All observations are well expressed by this representativesuperyle; Figure 2 presents a folded light urve by this period. Partly beause of faintoutbursts being lose to the detetion limit, and possibly beause of slight yle-to-ylevariation, the yle length of normal outbursts (between superoutbursts) is slightly harderto detet than in SS UMi (Kato et al. 2000).
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Figure 2. The 83.4-d superyle of BF Ara. Upper limits are omitted for simpliity
The present observation suggests that BF Ara is a twin of SS UMi in its outburstpattern. The suggested superhump period slightly longer than � 2 hr (Bruh 1983)is, however, signi�antly longer than that of SS UMi (Chen et al. 1991; Kato et al.1998), but is lose to that of YZ Cn, as originally suggested by Bruh (1983). SineYZ Cn is another ative SU UMa-type dwarf nova, although its superyle exeeds 100d, the similarity is not surprising. Detailed observations to determine the superhumpharateristis of BF Ara are strongly enouraged.

Referenes:Bruh, A., 1983, IBVS, No. 2286Chen. J.-S., Liu, X.-W., Wei, M.-Z. 1991, A&A, 242, 397Kato, T., Lipkin, Y., Retter, A., Leibowitz, E., 1998, IBVS, No. 4602
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Kato, T., Nogami, D., Baba, H., Masuda, S., Matsumoto, K., Kunjaya, C., 1999, DiskInstabilities in Close Binary Systems, p. 45, eds. S. Mineshige, J. C. Wheeler (Uni-versal Aademy Press, Tokyo)Kato, T., Hanson, G., Poyner, G., Muyllaert, E., Reszelski, M., Dubovsky, P. A., 2000,IBVS, No. 4932Nogami, D., Masuda, S., Kato, T., 1997, PASP, 109, 1114
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THE SECOND SUPERCYCLE OF THEHELIUM ER UMa STAR, CR BooKATO, TAICHI1; RESZELSKI, MACIEJ2; POYNER, GARY3; SIMONSEN, MIKE4;MUYLLAERT, EDDY5; DUBOVSKY, PAVOL A.6; MGEE, HAZEL7; RIPERO, JOS�E8;ITOH, HIROSHI91 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a.jp2 Al. 1-go Maja 29/4, 64500 Szamotuly, Poland, e-mail: mares�pro.onet.pl3 BAA Variable Star Setion, 67 Ellerton Road, Kingstanding, Birmingham B44 0QE, England,e-mail: gp�star.sr.bham.a.uk4 46394 Roanne Drive Maomb, MI USA 48044, e-mail: mikesimonsen�mindspring.om5 VVS Belgium | Werkgroep Veranderlijke Sterren, Eksterstraat 6, 8400 Oostende, Belgium,e-mail: eddy.muyllaert�ping.be6 MEDUZA group, Vedeko-kulturne entrum na Orave, 027 42 Podbiel 194, Slovakia,e-mail: vko�isternet.sk7 Star�eld, Dedswell Drive, West Clandon, Guildford, Surrey, GU4 7TQ, England,e-mail: HazelMGee�ompuserve.om8 President of CAA (Centro Astronomio de Avila) and Variable and SNe Group M 1, Buenavista 7, CiudadSto. Domingo, 28110 Algete/Madrid, Spain, e-mail: jripero�jet.es9 (Variable Star Observers League in Japan) VSOLJ, Nishiteragata-ho 1001-105, Hahioji, Tokyo 192-0153,Japan, e-mail: PXB02072�nifty.ne.jp

CR Boo is the prototype of the helium dwarf novae (for a review of helium atalysmivariables, or AM CVn stars, see Warner 1995), whih show very frequent outbursts andsuperoutbursts. The haraters of outbursts in CR Boo is regarded as equivalent to ERUMa stars (for a review, see Kato et al. 1999) in hydrogen-rih atalysmi variables.Kato et al. (2000) showed that the overall light behavior of CR Boo is well representedby a superyle (the reurrene time of superoutbursts) of 46:d3. The shortness of thesuperyle quali�es CR Boo as a helium ounterpart to hydrogen-rih ER UMa stars(Kato et al. 2000). The observed properties are in good agreement with the theoretiallight urve (Tsugawa and Osaki 1997).During the extensive observing ampaign by the VSNET Collaboration(http://www.kusastro.kyoto-u.a.jp/vsnet/), we notied a signi�ant hange in the out-burst pattern in CR Boo. Figure 1 shows the light urves drawn from visual observations.The observations used omparison stars alibrated in the V -band, and the typial error ofa single estimate is � 0:m2, whih will not a�et the following disussion. There is alreadyevident yli variations with a period remarkably shorter than previously reported.Figure 2 shows the result of period analysis, using the Phase Dispersion Minimization(PDM) method (Stellingwerf 1978). The best period is 14:d7, whih is remarkably shorterthan the 46:d3 period. Figure 3 shows the folded light urve by this period. The lighturve learly shows the slowly delining plateau portion between phase 0.0 and 0.6, and a
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faint state between 0.6 and 0.8. The linear deline observed in the setion of the outburstbetween phase 0.0 and 0.6 losely resembles superoutburst plateau observed in other ERUMa stars and helium ER UMa stars. Thus we have found a seond superyle in CRBoo, with an extremely high superoutburst duty yle of 0.6.

-.4 -.2 0 .2 .4 .6 .8 1 1.2 1.4

15

14.5

14

13.5

13

Phase

V
is

u
al

  
M

ag
n
it

u
d
e

CR Boo (P  = 14.7 d)

Figure 3. Folded light urve of CR Boo
Among hydrogen-rih ER UMa stars, RZ LMi (Robertson et al. 1995; Nogami et al.1995) and DI UMa (Kato et al. 1996) have extremely short superyles of 19{25 d. Theyare sometimes alled RZ LMi stars, beause of their peuliar haraters. In hydrogen-rihsystems, suh a short superyle annot be explained by simply inreasing the mass-transfer rate from the seondary star. Osaki (1995) proposed that a low tidal torque bythe seondary is responsible for suh short superyles. It is not yet lear whether thesame argument applies in helium ER UMa stars. If the newly disovered superyle isexplained by a temporary inrease of mass-transfer rate, this would provide an evidene ofhanging mass-transfer rates in helium ER UMa stars. Otherwise, the present detetionof a new superyle would provide the �rst evidene of an alternation between usual ERUMa-state and peuliar RZ LMi-state in the same system.

Referenes:Kato, T., Nogami, D., Baba, H., 1996, PASJ, 48, L93Kato, T., Nogami, D., Baba, H., Masuda, S., Matsumoto, K., Kunjaya, C., 1999, DiskInstabilities in Close Binary Systems, p. 45, eds. S. Mineshige, J. C. Wheeler (Uni-versal Aademy Press, Tokyo)Nogami, D., Kato, T., Masuda, S., Hiratam, R., 1995, IBVS, No. 4155
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PHOTOMETRY OF UZ TauKATO, TAICHI1; NOGAMI, DAISAKU2;1; BABA, HAJIME3;11 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a.jp2 Hida Observatory, Kyoto University, Gifu 506-1314, Japan, e-mail: nogami�kwasan.kyoto-u.a.jp3 Astronomial Data Analysis Center, National Astronomial Observatory, Mitaka, Tokyo 181-8588, Japan,e-mail: hajime.baba�nao.a.jp

UZ Tau is a well-known lassial T Tau star whih is onsidered to be surrounded bya irumstellar disk (e.g. Ghez et al. 1994). The objet is also a famous multiple system,omposed of a visual binary system UZ Tau E and UZ Tau W, whih are known to bespetrosopi and spekle binaries, respetively (Jensen et al. 1996; Mathieu et al. 1996).The objet is also onsidered as a member of EXORs, or sub-FUORs (Herbig 1989),whih show oasional outbursts lasting � 100 d. More reently, one of EXORs, V1143Ori, showed a short-term rise and fall with a time-sale of an order of magnitude shorterthan those of the historially known outbursts of EXORs (Baba et al. 2001). We seletedUZ Tau as one of our long-term monitoring projet of EXORs.The observations were done on 33 nights between 1996 November 14 and 1997 Deem-ber 25, using a CCD amera (Thomson TH 7882, 576� 384 pixels, on-hip 2� 2 binningadopted) attahed to the Cassegrain fous of the 60-m reetor (foal length = 4:8 m)at Ouda Station, Kyoto University (Ohtani et al. 1992). An interferene �lter was usedwhih had been designed to reprodue the Johnson V band. The exposure time was20{30 s, depending on the transpareny. The frames were �rst orreted for standardde-biasing and at �elding, and were then proessed by a miroomputer-based aperturephotometry pakage developed by one of the authors (TK). UZ Tau is known to be avery lose double (the fainter omponent has a B magnitude of 15.16, and a spetraltype of M4Ve), but the present photometry was done for the ombined light, sine theseparation of the omponents was impossible. The magnitudes were determined relativeto GSC 1833.587 (V = 13:74), whose onstany during the run was on�rmed using GSC1833.381 (V = 13:80). The magnitudes of omparison and hek stars were determinedusing HIP 21134 (V = 9:74, B � V = +0:57). Table 1 lists the log of observations,together with nightly averaged magnitudes.The light urve is shown in Figure 1. In average, the objet was � 0:m5 brighter in 1996than in 1997, whih suggests that UZ Tau experiened an ative phase in 1996. The mostremarkable phenomenon was a are peaking on JD 2450432. Figure 2 shows the enlargedlight urve of the are. The rise of � 0:m6 took less than two days, and the overall timesale of the event was � 10 d. Although the amplitude of the are (� 1:m0) is smallerthan those of other small outbursts in EXORs, the time sale of the event is omparableto the \rapid" are observed in V1143 Ori (Baba et al. 2001). The presene of suh rapid
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Table 1: Nightly averaged magnitudes of UZ Taumid-JDa mean magb error Nd50402.182 �1.136 0.080 350404.060 �1.216 0.019 350407.215 �0.974 0.004 550427.101 �1.202 0.006 550429.090 �1.128 0.007 550432.144 �1.627 0.013 550438.160 �1.588 0.007 350439.023 �1.245 0.020 350441.012 �1.184 0.042 350442.028 �1.111 0.039 350445.065 �1.066 0.010 550448.058 �0.815 0.008 550448.999 �1.201 0.009 350449.940 �1.136 0.029 350451.000 �1.512 0.034 350452.019 �1.710 0.075 750452.944 �1.631 0.011 550455.085 �0.841 0.072 550457.032 �0.824 0.011 350461.087 �0.984 0.006 350462.080 �0.953 0.019 350464.117 �0.735 0.010 350468.890 �0.973 0.011 550507.949 �0.525 0.016 550509.024 �0.554 0.007 550512.976 �0.459 0.006 550515.956 �0.738 0.005 550518.958 �0.636 0.007 550672.298 �0.472 0.029 250675.288 �0.577 0.029 350676.292 �0.792 0.011 350677.272 �0.581 0.015 350808.103 �1.078 0.019 3a JD� 2400000b Magnitude relative to GSC 1833.587 (V = 13:74) Standard error of nightly averaged Number of frames
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Figure 1. Overall light urve of UZ Tau
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Figure 2. Flare (outburst) of UZ Tau
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variation is diÆult to explain by the visous aretion in the protostellar disk. This maybe another evidene of magnetially ontrolled aretion supposed in EXOR stars.
Referene:Baba, H. et al., 2001, in preparationGhez, A. M., Emerson, J. P., Graham, J. R., Meixner, M., Skinner, C. J., 1994, ApJ,434, 707Herbig, G. H., 1989, in ESO Workshop on Low Mass Star Formation and Pre-Main-Sequene Objets, ed. B. ReipurthJensen, E. L. N., Koermer, D. W., Mathieu, R. D., 1996, AJ, 111, 2431Mathieu, R. D., Martin, E. L., Maguzzu, A., 1996, AAS Meeting 188, 60.05Ohtani, H., Uesugi, A., Tomita, Y., Yoshida, M., Kosugi, G., Noumaru, J., Araya, S.,Ohta, K., 1992, Memoirs of the Faulty of Siene, Kyoto University, Series A ofPhysis, Astrophysis, Geophysis and Chemistry, 38, 167
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OBSERVATION OF SUPERHUMPS IN IR Gem

KATO, TAICHIDept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a.jp
IR Gem is a well-known SU UMa-type dwarf nova. However, little observation ofsuperhumps has been reported sine the identi�ation as an SU UMa-type dwarf nova(Szkody et al. 1984). We observed this star during its 1991 Marh superoutburst.The observations were done on two suessive nights, 1991 Marh 18 and 19, usinga CCD amera (Thomson TH 7882, 576 � 384 pixels, on-hip 3 � 3 binning adopted)attahed to the Cassegrain fous of the 60-m reetor (foal length = 4:8 m) at OudaStation, Kyoto University (Ohtani et al. 1992). An interferene �lter was used whihhad been designed to reprodue the I band. The exposure time was 10 s. The frameswere �rst orreted for standard de-biasing and at �elding, and were then proessedby a miroomputer-based aperture photometry pakage developed by the author. Themagnitudes of the objet were determined relative to GSC 1905.753 (GSC magnitude11.07), whose onstany during the run was on�rmed using the hek star USNO A1.0-1125.04589035. Baryentri orretions to observed times were applied before the fol-lowing analysis. Table 1 lists the log of observations, together with nightly averagedmagnitudes.Figure 1 shows the resultant light urve. Superhumps are prominently seen. Afterremoving the trend of deline, we applied Phase Dispersion Minimization (PDM) method(Stellingwerf 1978). The resultant theta diagram is shown in Figure 2. The result generallyon�rms the superhump period of 0:d07076 reported by Szkody et al. (1984). The bestperiod determined from our data is 0:07094�0:00006 d, whih is slightly longer than thatby Szkody et al. (1984). By taking the orbital period of 0:d0684 (Feinswog et al. 1988), thefrational superhump exess is 3.7%. The most remarkable di�erene of superhumps fromthose observed by Szkody et al. (1984) is the lear presene of seondary superhumps,i.e. bump-like feature on the fading branh of superhumps. The feature was markedlyseen on 1991 Mar 18, but beame less lear on the subsequent night. This feature wasdisussed by Udalski (1990) on SU UMa itself. Udalski (1990) proposed that this featuremay arise from a ooler omponent of the disk, but the nature is not still well understood.The appearane of seondary superhumps in I band light urve may be onsistent withUdalski's (1990) hypothesis.
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Table 1: Log of observationsstarta enda mean magb error Nd48333.932 48334.084 2.234 0.002 76048334.936 48335.115 2.420 0.002 816a BJD� 2400000b Magnitude relative to GSC 1905.753 Standard error of nightly averaged Number of frames

Referenes:Feinswog, L., Szkody, P., Garnavih, P., 1988, AJ, 96, 1702Ohtani, H., Uesugi, A., Tomita, Y., Yoshida, M., Kosugi, G., Noumaru, J., Araya, S.,Ohta, K., 1992, Memoirs of the Faulty of Siene, Kyoto University, Series A ofPhysis, Astrophysis, Geophysis and Chemistry, 38, 167Stellingwerf, R. F., 1978, ApJ, 224, 953Szkody, P., Shafter, A. W., Cowley, A. P., 1984, ApJ, 282, 236Udalski, A., 1990, AJ, 100, 226
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OUTBURST PHOTOMETRY OF TmzV34

KATO, TAICHI1; UEMURA, MAKOTO1; BUCZYNSKI, DENIS2; SCHMEER, PATRICK31 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan,e-mail: tkato�kusastro.kyoto-u.a.jp, uemura�kusastro.kyoto-u.a.jp2 Conder Brow Observatory, Littlefell Lane, Lanaster LA2 ORQ, England,e-mail: denis�b978iau.demon.o.uk3 Bishmisheim, Am Probstbaum 10, 66132 Saarbr�uken, Germany, e-mail: extpas�rz.uni-sb.de
TmzV34 is a variable star disovered by Takamizawa (1998). The J2000.0 oordi-nates are 09h15m51:s69, +09Æ00049:009. Although Takamizawa's initial observations sug-gested rather irregular variations, a notieable brightening to 13:m1 was reored on �lmstaken on 1994 November 30. The star was also likely identi�ed with the ROSAT soure1RXS J091552.3+090056 = RX J0915.8+0900, whih led to a possible lassi�ation asa atalysmi variable. The ROSAT soure was independently identi�ed with the samestar through the Hamburg/RASS Optial Identi�ations (Bade et al. 1998). The starwas also reorded bright (V = 12:99) in GSC, whih made the dwarf nova-type variabil-ity likely. Sine then, the star has been monitored as a part of VSNET Collaboration(http://www.kusastro.kyoto-u.a.jp/vsnet/). The �rst outburst sine the disovery wasdeteted by T. Watanabe (Watanabe and Kato 1999) at visual magnitude 13.6 on 1999April 8, whih made the seure identi�ation of the variable as a dwarf nova. This out-burst, however, was not fully followed beause of unfavorable observing ondition.The next outburst detetion was made by one of the authors (P. Shmeer), who ob-served the objet using the Iowa Roboti Observatory (IRO) 0.5-m telesope and an AP-8CCD, and found it slowly brightening from un�ltered CCD magnitude of 15.4 on 2000February 3.444 UT to 14.2 on February 8.319 UT (Shmeer 2000). Upon this detetion, westarted time-resolved CCD photometry. The CCD observations at Kyoto University weredone using an un�ltered ST-7 amera attahed to the Meade 25-m Shmidt-Cassegraintelesope. The exposure time was 30 s. The images were dark-subtrated, at-�elded,and analyzed using the JavaTM-based aperture photometry pakage developed by one ofthe authors (TK). The CCD observations at Conder Brow Observatory were done usingan SXL8 CCD attahed to a 33-m reetor. The exposure time was 45 s. The Ky-oto and Conder Brow observations used di�erent omparison stars, GSC 819.542 (GSCmagnitude 13.07) and GSC 819.281 (GSC magnitude 13.41), respetively, beause of thedi�erent �eld-of-view of the images. We therefore treat these observations separately.Baryentri orretions were applied to the observed times before the following analysis.Table 1 lists the log of observations, together with nightly averaged magnitudes. Table 2lists the snapshot observations by P. Shmeer.
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Table 1: Log of time-series observations of TmzV34starta enda mean magb error Nd Observatory51584.228 51584.296 0.234 0.014 82 Kyoto51585.195 51585.335 0.611 0.012 221 Kyoto51585.388 51585.517 0.320 0.006 168 Conder Brow (CB)a BJD� 2400000b Magnitude relative to GSC 819.542 (Kyoto) or GSC 819.281 (CB) Standard error of nightly averaged Number of frames

Table 2: Snapshot observations of TmzV34BJD� 2400000 un�ltered CCD mag51577.949 15.451578.797 15.251579.824 15.151581.938 14.451582.824 14.251584.811 14.0
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Figure 1. Light urves of Kyoto Observations. The relatively large satter was due to passing louds
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Figure 2. Light urves of Conder Brow Observations
Figures 1 and 2 show the result of Kyoto and Conder Brow Observations, respetively.The Kyoto observations show only slow fading, and the fading almost stopped in the Con-der Brow Observations. No apparent superhumps were deteted. The Kyoto observationshaving been a�eted by louds, the Conder Brow observations (Figure 2) more adequatelyrepresent the absene of regular superhump-type osillations. These observations quali�esTmzV34 as an SS Cyg-type (UGSS in GCVS) dwarf nova. The slow rising at an almostonstant rate of 0.22 mag d�1 (as alulated from Table 2) also supports the SS Cyg-typelassi�ation. The low outburst amplitude and the slow rise make TmzV34 as a goodandidate for a dwarf nova with a long orbital period.The authors are grateful to VSNET members for providing visual observations overingyears. P. Shmeer's observations were made with the Iowa Roboti Observatory, and hewishes to thank Robert Mutel and his students. Part of this work is supported by aResearh Fellowship of the Japan Soiety for the Promotion of Siene for Young Sientists(MU).

Referenes:Bade, N., Engels, D., Voges, W., Bekmann, V., Boller, Th., Cordis, L., Dahlem, M.,Englhauser, J., Molthagen, K., Nass, P., Studt, J., Reimers, D., 1998, A&AS, 127,145Shmeer, P., 2000, VSNET alert irulation, No. 4160 (available fromhttp://www.kusastro.kyoto-u.a.jp/vsnet/Mail/alert4000/msg00160.html)Takamizawa, K., 1998, VSNET observations, No. 10504 (available fromhttp://www.kusastro.kyoto-u.a.jp/vsnet/Mail/obs10000/msg00504.html)Watanabe, T., Kato, T., 1999, VSNET alert irulation, No. 2854 (available fromhttp://www.kusastro.kyoto-u.a.jp/vsnet/Mail/alert2000/msg00854.html)
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OUTBURSTS OF CG DraKATO, TAICHI1; NOGAMI, DAISAKU2;11 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a.jp2 Hida Observatory, Kyoto University, Gifu 506-1314, Japan, e-mail: nogami�kwasan.kyoto-u.a.jp

CG Dra is a faint dwarf nova disovered by Ho�meister (1966). He reported frequentourrene of outbursts and a small outburst amplitude. Bruh et al. (1987) observedthis objet on eight nights and found one outburst. Cannon Smith et al. (1997) obtainedspetra and deteted the feature of a K-type seondary. Bruh et al. (1997) found spetraltype of K5 � 2 for the seondary. Bruh et al. (1997) also deteted variations in theobserved radial veloities of Balmer emission lines. From these variations, they suggesteda possible orbital period of 0:d1893 or 0:d2343. However, they argued that the spetral typeof K5� 2 orresponds to a longer orbital period of � 0:d27. Bruh et al. (1997) also foundinonsistenies between the radial veloities of emission lines and the absorption features,whih they attributed to the seondary. These inonsistenies suggest that either theanonial model is wrong, or the objet is a peuliar system.The observations were done on six nights between 1996 May 6 and July 29, using a CCDamera (Thomson TH 7882, 576� 384 pixels, on-hip 2� 2 binning adopted) attahed tothe Cassegrain fous of the 60-m reetor (foal length = 4:8 m) at Ouda Station, KyotoUniversity (Ohtani et al. 1992). An interferene �lter was used whih had been designedto reprodue the Johnson V band. The exposure time was 60{120 s depending on thebrightness of the objet. The frames were �rst orreted for standard de-biasing and at�elding, and were then proessed by a miroomputer-based PSF photometry pakagedeveloped by one of the authors (TK). The magnitudes were determined relative to GSC3920.1216 (GSC magnitude 13.12), whose onstany during the run was on�rmed usingthe hek star GSC 3920.954 (GSC magnitude 14.67). Table 1 lists the log of observations,together with nightly averaged magnitudes. The overall light urve is shown in Figure 1.Two outbursts were observed, both on their fading stages. The high frequeny ofoutbursts is also inferred from this observation. The outburst yle length is shorter than82 d. Both outbursts faded very slowly. The �rst outburst showed a linear deline at arate of 0.14 mag d�1. The seond outburst showed a slightly varying deline rate, andits nominal average was 0.31 mag d�1. Although the data points are few to auratelydetermine the typial deline rate of this objet, the values on the both oasions areremarkably smaller than deline rates in other dwarf novae (f. Warner 1995). This isonsistent with the spetrosopi evidene that CG Dra shows a large ontribution fromthe seondary, suggesting a long orbital period. Sine DX And (Kato and Nogami 2001),having an orbital period of 0:d4405, showed a rate of deline of 0.35 mag d�1, Bailey'srelation (f. Szkody and Mattei 1984; Warner 1995) suggests an even longer period for
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Table 1: Nightly averaged magnitudes of CG Dramid-JDa mean magb error Nd mid-JD mean mag error N50210.181 2.532 0.059 5 50292.042 3.064 0.087 450213.266 2.917 0.059 3 50293.130 3.538 0.058 550218.291 3.634 0.140 3 50294.125 3.699 0.111 5a JD� 2400000 b Magnitude relative to GSC 3920.1216 Standard error of nightly average d Number of frames

CG Dra. From the photometri point of view, we support the longer orbital periodinferred from the spetrosopi lassi�ation of the seondary. The apparent periodiityin the radial veloity variation, as already argued by Bruh et al. (1997), seems to morereet something other than the orbital motion itself.
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Figure 1. Overall light urve of CG Dra
Referenes:Ho�meister, C., 1966, AN, 289, 139Bruh, A., Fisher, F.-J., Wilmsen, U., 1987, A&AS, 70, 481Bruh, A., Shimpke, T., Kohsiek, A., 1997, A&A, 325, 601Cannon Smith, R., Sarna, M. J., Catal�an, M. S., Jones, D. H. P., 1997, MNRAS, 287,271Kato, T., Nogami, D., 2001, IBVS, No. 5098Ohtani, H., Uesugi, A., Tomita, Y., Yoshida, M., Kosugi, G., Noumaru, J., Araya, S.,Ohta, K., 1992, Memoirs of the Faulty of Siene, Kyoto University, Series A ofPhysis, Astrophysis, Geophysis and Chemistry, 38, 167Szkody, P., Mattei, J. A., 1984, PASP, 96, 988Warner, B., 1995, Catalysmi Variable Stars (Cambridge Univ. Press., Cambridge)
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CCD LIGHT CURVES OF ROTSE1 VARIABLES, X: GSC 2016:830 Boo,GSC 2022:79 Boo, GSC 2020:736 Boo AND GSC 2020:873 BooBL�ATTLER, E.1; DIETHELM, R.21 BBSAG, Sh�usselaher 1, CH-8636 Wald, Switzerland; e-mail: blaettler-wald�bluewin.h2 BBSAG, Rennweg 1, CH-4118 Rodersdorf, Switzerland; e-mail: diethelm�astro.unibas.h
VAR 1Name of the objet:GSC 2016:830 = ROTSE1 J144726.56+224515.0Equatorial oordinates: Equinox:R.A.= 14h47m26.6s DEC.= +22Æ4501500 2000.0Comparison star(s): GSC 2016:300Chek star(s): GSC 2016:1146VAR 2Name of the objet:GSC 2022:79 = ROTSE1 J145007.78+293858.9Equatorial oordinates: Equinox:R.A.= 14h50m07.8s DEC.= +29Æ3805900 2000.0Comparison star(s): GSC 2022:287Chek star(s): GSC 2022:219VAR 3Name of the objet:GSC 2020:736 = ROTSE1 J145936.69+250244.9Equatorial oordinates: Equinox:R.A.= 14h59m36.7s DEC.= +25Æ0204500 2000.0Comparison star(s): GSC 2020:947Chek star(s): GSC 2020:902
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VAR 4Name of the objet:GSC 2020:873 = ROTSE1 J145954.54+255434.1Equatorial oordinates: Equinox:R.A.= 14h59m54.5s DEC.= +25Æ5403400 2000.0Comparison star(s): GSC 2020:1232Chek star(s): GSC 2020:659

Figure 1. CCD light urve (without �lter) ofGSC 2016:830 Figure 2. CCD light urve (without �lter) ofGSC 2022:79

Figure 3. CCD light urve (without �lter) ofGSC 2020:736 Figure 4. CCD light urve (without �lter) ofGSC 2020:873
Observatory and telesope:Private observatory Sh�usselaher, Wald, 0.15-m refratorDetetor: SBIG ST-7 CCD amera
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Filter(s): NoneAvailability of the data:Upon request from diethelm�astro.unibas.hType of variability: EWRemarks:As a byprodut of the ROTSE1 CCD survey, a large number of new variables havebeen disovered (Akerlof et al. 2000). In a series of papers, we report un�lteredCCD observations for some of the lose binary systems (type EW) in the list ofAkerlof et al. (2000). This installment ontains information on four variables inthe onstellation Bootes. The four stars were observed with our CCD equipmentas mentioned above during 5 nights between JD 2451996 and JD 2452041. A totalof 162 CCD frames were measured of GSC 2016:830 (VAR 1), 170 frames of GSC2022:79 (VAR 2), 156 frames of GSC 2020:736 (VAR 3) and 158 frames for GSC2020:873 (VAR 4). Figures 1 through 4 show our observations folded with theelements GSC 2016:830: JD(min,hel) = 2452001:4032 + 0:361112� E;GSC 2022:79: JD(min,hel) = 2451996:4139 + 0:301601� E;GSC 2020:736: JD(min,hel) = 2452022:5272 + 0:384641� E;GSC 2020:873: JD(min,hel) = 2451996:5840 + 0:376670� E.These elements of variation are dedued from a linear �t to the newly determinednormal minima from the ROTSE1 data (publiation in preparation) and the timingsof minima derived from our data given in Bl�attler (2001).Aknowledgements:This researh made use of the SIMBAD data base, operated at CDS, Strasbourg,Frane.

Referenes:Akerlof, C., Amrose, S., Balsano, R., Bloh, J., Casperson, D., Flether, S., Gisler, G.,Hills, J., Kehoe, R., Lee, B., Marshall, S., MKay, T., Pawl, A., Shaefer, J., Szy-manski, J., Wren, J., 2000, AJ, 119, 1901Bl�attler, E., 2001, BBSAG Bulletin, 125, in preparation
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OBSERVATIONS OF NSV 03799 AND NSV 04612MERCH�AN-BEN�ITEZ, P.; JURADO-VARGAS, M.Departamento de F��sia, Faultad de Cienias, Universidad de Extremadura, Avda de Elvas s/n, 06071,Badajoz (Spain), e-mail: pedromer�unex.es, mjv�unex.es

VAR 1Name of the objet:NSV 03799Equatorial oordinates: Equinox:R.A.= 07h54m20:s1 DEC.= �00Æ4001800 2000.0Comparison star(s): GSC 4833.246Chek star(s): GSC 4833.611VAR 2Name of the objet:NSV 04612Equatorial oordinates: Equinox:R.A.= 09h45m22:s3 DEC.= 03Æ5702600 2000.0Comparison star(s): GSC 239.137Chek star(s): GSC 239.576
Observatory and telesope:Observatorio del Departamento de F��sia de la Universidad de Extremadura, 0.4-mf=4:5 Newtonian reetorDetetor: Starlight Xpress CCD Camera (based in the hip SONYICX027BL 6:4� 4:35 mm2, 500� 256 pixels)Filter(s): V (Kron{Cousins system)Transformed to a standard system: No
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Figure 1. The V light urve obtained for NSV03799. Delta magnitudes (variable minus om-parison) are plotted versus Helioentri JulianDate
Figure 2. The V light urve obtained for NSV04612. Delta magnitudes (variable minus om-parison) are plotted versus Helioentri JulianDate

Availability of the data:Upon requestType of variability: SRRemarks:Fig. 1 shows the light urve of NSV 3799, obtained during thirteen nights spanninga total of 40 days. The �rst part of this light urve shows a slow and apparentlyontinuous variation in luminosity, and the last set of observations denote a rela-tively onstany of brightness with small deviations. The shape of the light urveof NSV 3799 and its spetral type M5 (Kukarkin et al. 1982), allow us to give apreliminary lassi�ation as SRb variable, although a possible designation as a SRstar annot be disarded from the observations if it were a supergiant.Fig. 2 shows the light urve of the variable NSV 4612, obtained on eight nightsspanning a total of 54 days. In this light urve a variation in luminosity of around1 magnitude is observed. The brightness hanges are ontinuous and, furthermore,it is possible that the light urve ould follow a sinusoidal shape, typial of SRastars, although the gap existing between HJD 2451295 and 2451320 does not allowus to assure this assumption. Its spetral type M (Kukarkin et al. 1982) and theshape of the light urve allow us to give a preliminary lassi�ation as an SRa orSRb variable.Aknowledgements:This researh was supported by the Consejera de Eduai�on, Cienia y Tenolog��a(Junta de Extremadura) under projet IPR00A026.
Referene:Kukarkin, B.V. et al., 1982, New Catalogue of Suspeted Variable Stars, Mosow
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SHORT-TERM RADIO VARIABILITY OF CYGNUS X-1MART�I, J.1; MIRABEL, I.F.2;3; RODRIGUEZ, L.F.41 Departamento de F��sia, Universidad de Ja�en, C/ Virgen de la Cabeza 2, E-23071 Ja�en, Spaine-mail: jmarti�ujaen.es2 CEA/DSM/DAPNIA/Servie d'Astrophysique, Centre d'�Etudes de Salay, F-91191 Gif-Sur-Yvette, Frane3 Instituto de Astronom��a y F��sia del Espaio, C.C. 67, Su. 28, 1428 Buenos Aires, Argentina4 Instituto de Astronom��a, UNAM, Campus Morelia, Apdo. Postal 3-72, 58089 Morelia, Mihoa�an, M�exio

In this note we report high time resolution radio photometry of the high mass X-raybinary and lassial blak hole andidate Cygnus X-1. The results presented here area by-produt of an observational program arried out several years ago. At that time,our primary goal was to obtain high sensitivity images of the extended radio emissionaround Cygnus X-1 (Mart�� et al. 1997). In addition to these results, the observed dataan provide a radio light urve of Cygnus X-1 with time resolution of a few minutes andextending for several hours. The short-term variability of Cygnus X-1 remains pratiallyunexplored at radio wavelengths. Therefore, we are on�dent that the data presented inthis note will help improve this situation.The radio ounterpart of Cygnus X-1 was originally disovered by Tananbaum et al.(1972) and Hjellming (1973). At entimetri wavelengths, this soure has a rather stableradio emission at the 10{20 mJy level with a very at spetral index (Fender et al. 2000).The radio luminosity of the system displays a � 30% amplitude modulation with theorbital period of 5.6 d, together with a long-term modulation on time sales of 150 d(Pooley et al. 1999). Here we study the Cygnus X-1 radio light urve with time resolutionmuh higher than in most previous studies.Our observations were arried out on 1996 April 11 (JD 2450185) with the interfer-ometer Very Large Array (VLA) of the National Radio Astronomy Observatory (NRAO)in New Mexio (USA). The array had its 27 antennas in its C on�guration and oper-ated at the wavelength of � = 6 m. In this on�guration, the longest baselines extendover 3.4 km equivalent to 57 k� thus providing an angular resolution of about 400. Thedata were proessed using the AIPS pakage of NRAO following the ommon proeduresfor onneted radio interferometry. The amplitudes of the visibilities were alibrated byobserving 1331+305 for a few minutes at the beginning of the run. The adopted uxdensity at 6 m of this VLA primary alibrator is lose to 7.5 Jy. We also observed theunresolved soure 2007+404, before and after eah of the Cygnus X-1 sans, to be usedas the phase alibrator. Cygnus X-1 was found to be bright enough to self-alibrate itsvisibility data in phase using a simple point soure model. This step allows us to get ridof most atmospheri phase instabilities. Our �nal radio light urve has been produedusing the AIPS task DFTPL applied on the self-alibrated data. This task performs the
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Figure 1. Radio light urve of Cygnus X-1 at the wavelength of 6 m on 11 April 1996. The datapoints have been averaged every 120 s. The soure has a variability amplitude of � 30% on time salesof one hour. The horizontal axis is labelled in International Atomi Time (IAT) whose di�erene withUniversal Time in 1996 was lose to 30 s
diret Fourier transform of the measured visibilities as a funtion of time for an arbitrarypoint in the sky, i.e., the Cygnus X-1 position in our ase. This Fourier transform is areal quantity that gives the ux density of any point soure at that point. No signi�antnearby onfusing soures were present in the array �eld of view, that is limited by thebeam of the individual antennas (FWHM � 100). In fat, Cygnus X-1 was the brightestsoure in the �eld of view.In Fig. 1, we present the �nal radio light urve of Cygnus X-1 for several hours in 11April 1996. The radio emission of the system is learly variable with several radio aresin time sales of hours. The variability amplitude observed is lose to � 30%. This isremarkably similar to that exhibited by Cygnus X-1 during its X-ray ares, whih oftenlast from hours to days. The only X-ray overage of Cygnus X-1 simultaneous with ourradio data is that provided by the All Sky Monitor (ASM) on board the Rossi X-rayTiming Explorer satellite posted on the web. Unfortunately, the ASM uxes are toosare to hek if there is any orrelation or anti-orrelation between radio and X-rayvariability at this time resolution.The plot in Fig. 1 also suggests a possible reurrene period of the radio ares loseto 1 h. These aring events are also reminisent of the radio and infrared osillationsobserved in the miroquasar GRS 1915+105 (see e.g. Mirabel et al. 1998). These eventsare interpreted in terms of repeated ejetions of pairs of relativisti synhrotron emittingplasmons every half an hour or so. It is thus very likely that we are seeing the samephenomenon in Cygnus X-1. The rise time of an individual are is about 20 minutes withan amplitude of � 5 mJy. From light travel time arguments, this implies an upper limitof 3:6�1013 m (2.4 AU) for the size of the radio emitting region. At a distane of 2.5 kp
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and assuming a at spetral index, the orresponding brightness temperature is � 4�108K, i.e., onsistent with non-thermal synhrotron emission. Further onurrent radio andX-ray observations with high time resolution are required to better larify the tentativesuggestions of this paper. The hypothesis of repeated ejetion of synhrotron plasmonswill be tested in the future, when the very sensitive Expanded Very Large Array (EVLA)beomes available.Aknowledgements: JM aknowledges partial support by DGICYT (PB97-0903)and by Junta de Andalu��a (Spain). The National Radio Astronomy Observatory is afaility of the National Siene Foundation operated under ooperative agreement byAssoiated Universities, In. We also thank S. Chaty (Open University, UK) for valuabledisussions on this work.
Referenes:Fender, R.P., Pooley, G.G., Durouhoux, P., Tilanus, R.P.J., Broksopp, C., 2000, MN-RAS, 312, 853Hjellming, R.M., 1973, ApJ, 182, L29Mart��, J., Mirabel, I.F., Rodr��guez, L.F., Paredes, J.M., 1997, VA, 41, 33Mirabel, I.F., Dhawan, V., Chaty, S., Rodr��guez, L.F., et al., 1998, A&A, 330, L9Pooley, G.G., Fender, R.P., Broksopp, C., 1999, MNRAS, 302, 1LTananbaum, H., Gursky, H., Kellogg, E., Giaoni, R., Jones, C., 1972, ApJ, 177, L5
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SUPERHUMP IN NOVEMBER 2000 SUPEROUTBURST OF TY PISCIUMKUNJAYA, C.1;2; KINUGASA, K.1; ISHIOKA, R.3; KATO, T.3; IWAMATSU, H.3; UEMURA, M.31 Gunma Astronomial Observatory, Takayama, Agatsuma, Gunma 377-0702, JAPAN,e-mail: kinugasa�astron.pref.gunma.jp2 Dept. of Astronomy, Institut Teknologi Bandung, Ganesa 10, Bandung 40132, Indonesia,e-mail: kunjaya�as.itb.a.id3 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: ishioka�kusastro.kyoto-u.a.jp,tkato�kusastro.kyoto-u.a.jp, iwamatsu�kusastro.kyoto-u.a.jp, uemura�kusastro.kyoto-u.a.jp

The SU UMa type dwarf nova TY Ps was found in bright state on 28 Nov 2000 by J.Ripero (vsnet-ampaign 545:http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/vsnet-ampaign/msg00545.htmland vsnet-superoutburst 66:http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/vsnet-superoutburst/msg00066.html).It was then observed photometrially using small telesopes equipped with V �lter, whihresembles Johnson V �lter and ooled CCD amera in three sites:1. Kyoto University on Otober 30, 2000, using 25-m Shmidt{Cassegrain, with ST-7CCD amera.2. Ouda Station, Kyoto University, on November 1, 2000, using 60-m Cassegrain withPixelVision amera (SITe SI004AB, Cryo Tiger-ooled) and R �lter.3. Gunma Astronomial Observatory on November 3, 2000, using 25-m Newtonianwith ooled Bitran 11 CCD amera and V �lter.The exposure time was 30 seonds in Kyoto and Ouda, and around 25 to 40 seondsin GAO observation depending on the altitude of the objet. Ouda data were reduedusing IRAF APPHOT pakage. To orret for the readout noise, the objet frames weresubtrated by bias frames and for at �elding we used twilight frames. GAO and Kyotodata were redued by JavaTM -based aperture photometry pakage developed by one ofthe author (TK). The readout and thermal noise was removed by dark frame subtrationand at �elding was done using twilight frames.Due to unstable weather ondition, some of the Kyoto and Ouda data has to berejeted. The riterion for the rejetion was one of the following onditions: (1) the ountof the omparison star drop to less than 25% of the average ount or (2) the ount is morethan 25% of average ount but dropped suddenly more than 25% of those in the previousframe. Figure 1 shows the resulting light urve, the ordinate is the magnitude of the starrelative to a omparison star. The omparison star used for di�erential photometry in
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Figure 1. Light urves of TY Ps obtained at (a) Kyoto, (b) Ouda, and () Gunma
Ouda data is a 12:m36 star GSC 2296.1010, GAO and Kyoto data is a 12:m49 star GSC2296.1213.The trend of the data from eah site was removed using straight-line �tting. The threesets of data were then ombined to form one data set. Similar trend removal proedurewas applied one again to the ombined data to remove the inuene of observationalenvironment di�erene. The �nal ombined and orreted data were then analyzed usingPhase Dispersion Minimization method (Stellingwerf, 1978), whih was implemented intoPDMWIN 3.0 omputer program wrote by Widjaja (1996). The resulting � diagram ispresented in Figure 2.From Figure 2 we an estimate the most probable period, that is about 102 minutes.To get a more preise period determination we took part of Figure 2 that is the valleyaround 102 minutes period and �t it to a paraboli urve. The minimum of the parabolaours at the trial period 0.0708 day or 101.9 minute. Using this value we onstrut thefolded light urve and present in Figure 3. This graph shows a usual superhump lighturve, that is a steeper brightening followed by slower dimming.We used full width half maximum of the deepest valley of the � diagram as the errorof the period determination. Then the estimated error of the superhump period found is0.4 minutes.In this work we ould on�rm and re�ne previous superhump period estimation of TYPs quoted by Szkody and Feinswog (1988). Despite unfavorable weather in two obser-vation site, the period determination was relatively aurate. This is the onsequeneof long time overing (4 days) so that slight hange in trial period will ause signi�antdi�erene in � (see Figure 2). Therefore long time overing is reommended for auratedetermination of superhump period, provided there is no phase hange between observa-tions. Realling the 98.4 minutes orbital period found by Thorstensen et al. (1996), this
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Figure 2. � diagram of the period analysis of the ombined data

Figure 3. Folded urve of the ombined data
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superhump period is 3.6% longer than the orbital period whih is quite normal for SUUMa type dwarf novae.
Referenes:Stellingwerf, R.F., 1978, ApJ, 224, 953Szkody, P., Feinswog L., 1988, ApJ, 334, 422Thorstensen, J.R., Patterson, J.O., Shambrook A., Thomas, G., 1996, PASP, 108, 73Widjaja, A., 1996, http://www.kusastro.kyoto-u.a.jp/vsnet/et/prog.html
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THE FIRST GROUND-BASED PHOTOMETRICOBSERVATIONS OF V397 CEPHEIBULUT, _I.1; DEM_IRCAN, O.1; ERDEM, A.1; C� _IC�EK, C.1; �OZDEM_IR, S.1; SOYDUGAN, F.1;SOYDUGAN, E.1; DE�G_IRMENC_I, �O.L.2; BOZKURT, Z.2; YAKUT, K.2; ESENO�GLU, H.3;HEGED�US, T.4; BORKOVITS, T.4; B�IR�O, I.B.41 C�anakkale Onsekiz Mart University, Faulty of Arts and Sienes, Department of Physis,TR-17100 C�anakkale, Turkey, ibulut�omu.edu.tr, demiran�omu.edu.tr2 Ege University Observatory, TR-35100 Bornova, _Izmir, Turkey3 _Istanbul University Observatory, TR-34452 _Istanbul, Turkey4 Baja Astronomial Observatory of B�as-Kiskun County, Baja, Szegedi �ut, P.O. Box 766, H-6500, Hungary

Name of the objet:V397 Cep = BD +72Æ1136 = HIP 270 = HD 225093Equatorial oordinates: Equinox:R.A.= 00h03m24:s01 DEC.= +73Æ10028:002 2000Observatory and telesope:T�UB_ITAK National Observatory, 40-m Cassegrain telesopeDetetor: Hamamatsu, R 4457 (PMT)Filter(s): Johnson U , B and VComparison star(s): BD +72Æ1135 = HIP 128Chek star(s): BD +72Æ12 = HD 1176Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: EA
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Figure 1. U , B and V light, and U �B and B � V olor urves of V397 Cep. The olor urves do notseem to have any variation
Remarks:The variability of V397 Cep was disovered by HIPPARCOS (ESA, 1997). Thephotometri observations of the system by HIPPARCOS show an Algol type lighturve with an amplitude of 0:m418. The visual magnitude of the system variesbetween 7:m393 and 7:m811. The mean orbital period derived from the best HIP-PARCOS light urve �t is 2:d08684 and the epoh of minimum light is given as HJD2448501.1800 (ESA, 1997). The spetral type of the system is given as A2. The�rst ground-based photometri observations were made over 11 nights during 2000observing season at the T�UB_ITAK (Sienti� and Tehnial Researh Counil ofTurkey) National Observatory. The light and olor urves, whih were obtained bythese observations, are given in Figure 1. New light urves show that the seondaryminimum learly lies not at the phase of 0.5 as usually expeted, but shifted to thephase of 0.573. The asymmetry and duration of both minima are quite di�erent.Therefore, the orbit of the binary should be quite eentri and the system shouldbe a good andidate for elipsing binaries with apsidal motion. Further observationsof the system are needed in �nding the apsidal motion parameters.Aknowledgements:We aknowledge the observing time at the T�UB_ITAK National Observatory. Thiswork was supported by C�anakkale Onsekiz Mart University Researh Fund.

Referene:ESA, 1997, The Hipparos and Tyho Catalogues, SP{1200
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GSC 4431 1446, A NEW RED VARIABLE IN DRACONOMEN-TORRES, JAUME; ESCOLA-SIRISI, ENRICGrup d'Estudis Astronomis, Apartado 9481, 08080 Barelona, Spain, e-mail: variables�astrogea.org

Name of the objet:GSC 4431 1446Equatorial oordinates: Equinox:R.A.= 19h06m52:s7 DEC.= +68Æ26026:002 2000.0Observatory and telesope:L'Estelot Observatory 0.31-m Newtonian telesope;Mollerussa 0.26-m Shmidt{Cassegrain telesopeDetetor: CCDFilter(s): V

Figure 1. Observations from l'Estelot Observatory in 1996
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Figure 2. Observations from Mollerussa in 1999
Availability of the data:Upon requestType of variability: SRComparison star(s): GSC 4431 386 = TYC 4431 00386 1Transformed to a standard system: NoRemarks:The variability of GSC 4431 1446 was disovered from l'Estelot Observatory (Fig-ure 1) while photometrially monitoring NSV011766 (Garia-Melendo and Nomen-Torres, 2000). CCD frames taken in the BV RI bands showed that this star is ared objet. To obtain more information about its behaviour, GSC 4431 1446 wasobserved from Mollerussa in 1999 (Figure 2). This additional set of data showedthat it is a low amplitude red variable. If the V magnitude of the omparison staromputed from Tyho photometri data is taken into aount (ESA 1997), our pho-tometri measurements indiate a 0.34 V magnitude variation between 11:m02 and11:m36. Nevertheless, due to its redness, olour transformations should be appliedafter performing multiband standard photometry to obtain more reliable standardmagnitudes. After performing a preliminary period analysis strong peaks around57 and 60 days were found in the periodograms. This result is somewhat uner-tain beause the observing time intervals are too short to obtain the true pulsationperiod for this star.

Referenes:ESA, 1997, The Hipparos and Tyho Catalogues, ESA SP-1200Garia-Melendo, E., Nomen-Torres, J., 2000, IBVS, No. 4974
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OPTICAL MONITORING OF THE X-RAY SOURCEQR And/RX J0019.8+2156�SIMON, V.1; SOBOTKA, P.2; MAREK, P.3; LEHK�Y, M.31 Astronomial Institute, Aademy of Sienes of the Czeh Republi, 251 65 Ond�rejov, Czeh Republi,e-mail: simon�asu.as.z2 MED�UZA group of the Variable Star Setion of CAS, N. Copernius Observatory and Planetarium,Krav�� hora 2, 616 00 Brno, Czeh Republi, e-mail: sobotka�meduza.org3 Observatory and Planetarium, Z�ame�ek 456, 500 08 Hrade Kr�alov�e, Czeh Republi,e-mail: astrohk�astrohk.z

QR And was identi�ed as an optial ounterpart of the supersoft X-ray soure RXJ0019.8+2156 by Beuermann et al. (1995). It is a lose elipsing binary with the orbitalperiod of 15.85 hours. QR And displays both a ompliated orbital photometri mod-ulation with an amplitude of about 0.5 mag and long-term variations by up to 2 mag(Greiner and Wenzel 1995, Will and Barwig 1996). In addition, rapid utuations on thetime sale of an hour are superposed on the orbital modulation (e.g. Meyer-Hofmeisteret al. 1998). The properties of QR And are ommonly understood in terms of the modelfor the supersoft X-ray soures by van den Heuvel et al. (1992) whih supposes a steady-state thermonulear burning of the areted matter on the surfae of the white dwarf ina binary. A large part of the luminosity in the optial region is due to irradiation of thedisk and the ompanion star by the white dwarf. The optial ativity was interpreted interms of variations of the aretion disk with a high rim (Meyer-Hofmeister et al. 1997).QR And has been monitored in the framework of the observational ampaign of theMED�UZA group of the Variable Star Setion of CAS, started in 1998. Here we reportjust the CCD observations in the V passband. They were obtained at Brno Observatorywith Newton 400/2250 mm, equipped with the CCD amera SBIG ST-7, and at HradeKr�alov�e Observatory using Newton 250/1250 mm and CCD amera SBIG ST-5.Series of densely spaed measurements, overing up to several hours, were seured inmost nights, the typial exposure time being 1 minute. The variable, the omparison starand the hek star were plaed in the same image. The typial standard deviation of themeasurements is about 0.02 mag(V ). The omparison star was idential to that used byMatsumoto (1996), having V = 13:01� 0:01.All CCD observations were folded with the orbital period aording to several ephemeri-des. The ephemeris by Greiner and Wenzel (1995) whih was valid between the years1955{1993 did not yield good result. The primary minimum of the folded CCD light urvetended to our too late and did not oinide with phase 0.0. Although our observationsdid not over the primary minimum ompletely this phase shift was well visible. Onthe other hand, the ephemeris by Will and Barwig (1996). T (min: I) = 2448887:509 +
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Figure 1. Orbital modulation of QR And in the V -�lter over the years 1998{2001. The respetive runsare resolved. The orbital ephemeris by Will and Barwig (1996) was used. See text for details
0:6604721�E, yielded better agreement (Fig. 1). It an be seen that the primary minimumof the folded light urve plausibly agrees with phase 0.0 now. Our observations thereforespeak in favour of shortening the orbital period, �rst revealed by Will and Barwig (1996).The satter of the folded light urve of QR And in Fig. 1 is appreiable and alsothe shape of the modulation di�ers from the urves published previously. For examplethe folded light urve by Matsumoto (1996; his Fig. 1), omposed of the data seuredduring the year 1995, displays a higher brightness before phase 0.5 than after it. On theontrary, our observations form a urve whih is rather sattered within phases 0.2{0.7.This di�erene and satter are aused mainly by the long-term hanges, as an be seenfrom a omparison of the ourses in the respetive nights; variations as large as 0.5 mag(V )are apparent near phase 0.2 (Fig. 1). Notie the prominent variations of the rise from theprimary minimum. There is a learly apparent bump on egress at phase approx. 0.1 whenthe level of out-elipse brightness is low. On the other hand, this feature is absent whenQR And is generally brighter. This phenomenon may be tentatively interpreted in termsof variations of the pro�le of the elevated disk rim. The model by Meyer-Hofmeister et al.(1998, their Figs. 2 and 3) shows that in priniple this bump may be produed if the rimis less pronouned in a lower state. The height of the rim depends on the mass transferrate.The amplitude of the orbital modulation in QR And over the interval overed by ourobservations is omparable to that of the long-term hanges and it makes them less dis-ernible. However, if we limit ourselves to the out-elipse observations and divide thelight urve into phase intervals then the long-term variations an better be assessed. Be-ause the previous analyses revealed that the orbital light urve of QR And is asymmetri(ingress into primary elipse is longer than egress (e.g. Will and Barwig 1996, Matsumoto1996)) we will use the phases 0.1{0.8 only. The result is shown in Fig. 2 where eah point
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Figure 2. Long-term variations of QR And in the V -�lter over the years 1998{2001. Only theout-elipse data, divided into phase intervals, were used to suppress the inuene of the orbitalmodulation. Eah point represents the mean brightness in eah bin in a given night. The error barsdenote the standard deviations. See text for details
represents the mean brightness in eah bin in a given night. Both the real hanges andthe observational noise ontribute to the standard deviation of eah bin, marked in Fig. 2.It an be seen that QR And underwent an episode of a shallow low state; the rapid risefrom it an learly be resolved.Aknowledgements: This researh has made use of NASA's Astrophysis Data SystemAbstrat Servie. The support by the projet ESA PRODEX INTEGRAL 14527 is a-knowledged. The researh of V.�S. is supported by the post-dotoral grant 205/00/P013of the Grant Ageny of the Czeh Republi.
Referenes:Beuermann, K., Reinsh, K., Barwig, H., et al., 1995, A&A, 294, L1Greiner, J., Wenzel, W., 1995, A&A, 294, L5Matsumoto, K., 1996, PASJ, 48, 827Meyer-Hofmeister, E., Shandl, S., Meyer, F., 1997, A&A, 321, 245Meyer-Hofmeister, E., Shandl, S., Deufel, B., Barwig, H., Meyer, F., 1998, A&A, 331,612van den Heuvel, E.P.J., Bhattaharya, D., Nomoto, K., Rappaport, S.A., 1992, A&A,262, 97Will, T., Barwig, H., 1996, Workshop on Supersoft X-ray Soures, Garhing, ed. J.Greiner, Leture Notes in Physis No. 472, Springer Verlag, p. 99
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NSV 2544 Cam: A W UMa TYPE ECLIPSING BINARYPEJCHA, O.1; LEHK�Y, M.2; SOBOTKA, P.3; BR�AT, L.4; HALTUF, M.3; �SMELCER, L.51 Okrouhl�a 1, 625 00 Brno, Czeh Republi, e-mail: pejha�meduza.org2 Severn�� 765, 500 03 Hrade Kr�alov�e, Czeh Republi, e-mail: makalaki�astro.si.muni.z3 MED�UZA, Niholas Copernius Observatory and Planetarium, Krav�� Hora 2, 616 00 Brno, Czeh Republi,e-mails: sobotka�meduza.org, haltuf�meduza.org4 Velk�a �Upa 193, 542 21 Pe pod Sn�e�zkou, Czeh Republi, e-mail: brat�meduza.org5 Vala�ssk�e Mezi�r����� Observatory, Vset��nsk�a 78, 757 01 Vala�ssk�e Mezi�r�����, Czeh Republi,e-mail: Lsmeler.hvm�vm.inext.z

NSV 2544 (= Zi402 = CSV 635 = GSC 4344.123; � = 05h43m05s, Æ = +68Æ4000700[J2000℄) was �rst noted as a variable star on the basis of visual observations by Yen-dell (1894), suggesting long period nature of the objet. B�ohme (1937) gives additionalphotographi observations suggesting variability between 11.3 and 12.5 mag and an ap-proximate period of 20 days with a note that not all observations an be folded with thisperiod. Mayall (1951a) announed an independent disovery of the same objet, whihshe later (Mayall 1951b) identi�ed with a star now atalogized as GSC 4344.697. How-ever, Jefremov (1963) examined 20 photographi plates and learly showed that the realvariable is another star (GSC 4344.123) with range 10.9 to 11.9 mag. Unfortunately, thewrong identi�ation of Mayall (1951b) is still persisting in the literature. Close viinityof NSV 2544 is shown in Figure 1.NSV 2544 was hosen for visual monitoring on the basis of the PROSPEKTOR ata-logue whih ontains elipsing binaries laking preise elements in the literature (Haltuf2001). Using visual estimates of one of us (MH) arried out with a 15 m Dobsoniantelesope at his private observatory at Kolin, we preliminary onluded that NSV 2544 isprobably a � Lyr type elipsing binary.We have done CCD photometry onduted by ML at Hrade Kr�alov�e observatoryusing a 25 m telesope and SBIG ST-5 CCD amera, by PS at Niholas CoperniusObservatory (Brno) with a 40 m telesope employing SBIG ST-7 CCD amera and byL�S at Vala�ssk�e Mezi�r����� Observatory using an Astrokamera 120/540 mm (Carl Zeiss Jena)and an SBIG ST-7 CCD amera, respetively. All observatories have used V band �ltersfrom the same manufaturer, whih were proven to be losely mathed to the standardJohnson one. Eah observatory have used di�erent omparison stars, whih were foundonstant using nearby hek stars. Further observations were done visually by one of us(OP) using a 25 m Dobsonian telesope at his private observatory at Brno. We obtaineda total of 1183 CCD frames of NSV 2544. All data are available upon request.From our CCD observations we onlude that NSV 2544 really is GSC 4344.123 andeither a � Lyr or a W UMa type elipsing binary. Depth of primary minima is 0.63 magand depth of seondary minima 0.44 mag in V band. We were also able to derive 13 times
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of minimum light seen in Table 1, whih were determined using Kwee and Van Woerdenmethod implemented in AVE (Barbera 2000). As seondary minima our almost exatlyat the phase 0.5, analysis of both primary and seondary minima yields to the followingephemerides: Min: I = HJD 2451975:6040 + 0:4341474�E:�0:0006 �0:0000043The best observed primary minimum was hosen as the basi one. Errors of minima timedetermination were treated as weights, error of 0.004dwas attributed to all minima basedon visual observations. Our phased V band light urve is shown in Figure 2. The fatthat di�erent omparison stars have been used at eah observatory have been eliminatedby empirial shifts of the zero points.We have omputed a preliminary (due to the fat we have data only in V passband)model of the binary using programme Nightfall (Wihmann 2000). The inlination angleis i = (74�2)Æ and the �lling fator of both omponents (1:06�0:02) suggests overontatbinary of the W UMa type. We haven't been able to �nd any reasonable solution with�lling fator lower than 1.

Table 1: Minima timings of NSV 2544Hel. JD Error Type O � C Observer Remarks2451956.287 0.004 Min II 0.003 MH visual2451965.394 0.003 Min II �0.007 L�S CCD, unertain2451965.6204 0.0003 Min I 0.0018 ML CCD2451968.4381 0.0007 Min II �0.0025 ML CCD2451968.6559 0.0006 Min I �0.0017 ML CCD2451971.4800 0.0006 Min II 0.0004 ML CCD2451975.3873 0.0003 Min II 0.0005 ML CCD2451975.6040 0.0006 Min I 0.0000 ML CCD, basi minimum2451980.387 0.004 Min I 0.007 OP visual2452000.352 0.004 Min I 0.002 OP visual2452005.334 0.004 Min II �0.009 OP visual2452024.4456 0.0002 Min II 0.0000 PS CCD2452024.4466 0.0007 Min II 0.0011 ML CCD
Aknowledgements: We aknowledge overall support and used telesope with CCDamera of the Niholas Copernius Observatory and Planetarium. We would like tothank M. Bro�z and M. Navr�atil of Hrade Kr�alov�e Observatory for their help with ar-rying observations out and J. Greaves for assistane with the orretion of the Englishmanusript. We are thankful to M. Zejda and R. Diethelm for help with obtaining of theold papers and to L. Kr�al for software support.This paper is a result of ooperation of the Czeh observatories and astronomers work-ing in the observing programmes of the Czeh Astronomial Soiety, namely B.R.N.O.(http://var.astro.z/brno/) and MED�UZA (http://www.meduza.org/).This work has made use of the SIMBAD database, operated at CDS, Strasbourg,Frane. The NASA ADS Abstrat Servie was used to aess data and referenes.
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Referenes:Barbera, R., 2000, http://www.astrogea.org/soft/ave/aveint.htmB�ohme, S., 1937, Astron. Nahr., 261, 437Haltuf, M., 2001, PROSPEKTOR atalogue, http://prospektor.rolink.zHroh, F., and Nov�ak, R., 1999, http://munipak.astronomy.zJefremov, J.N., 1963, Perem. Zvezdy, 14, 334Mayall, M., 1951a, Harvard Reprint, 356, 14Mayall, M., 1951b, Harvard Reprint, 356, 18Wihmann, R., 2000, Nightfall 0.17, http://www.lsw.uni-heidelberg.de/~rwihman/Nightfall.htmlYendell, P.S., 1894, AJ, 14, 121
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VARIABILITY OF LUYTEN'S GM SgrKATO, TAICHI; UEMURA, MAKOTO; MATSUMOTO, KATSURA; ISHIOKA, RYOKO;IWAMATSU, HIDETOSHIDept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a.jp,uemura�kusastro.kyoto-u.a.jp, katsura�kusastro.kyoto-u.a.jp, ishioka�kusastro.kyoto-u.a.jp,iwamatsu�kusastro.kyoto-u.a.jp

Name of the objet:GM Sgr (Luyten's GM Sgr, in order to avoid onfusion with V4641 Sgr, whih hadbeen alled as GM Sgr)Equatorial oordinates: Equinox:R.A.= 18h19m21:s4 DEC.= �25Æ2503700 J2000.0Observatory and telesope:25-m Shmidt{Cassegrain telesope at Kyoto UniversityDetetor: ST-7 ameraFilter(s): NoneComparison star(s): GSC 6848.3882 (Tyho V = 9:30, B � V = +0:49)Chek star(s): GSC 6848.3606Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: MRemarks:We ontinued CCD photometry using the same instruments and photometri pro-edures desribed in Kato and Uemura (1999). Observations were done on 112nights between 1999 August 24 and 2001 June 11. The resulting light urve isshown in Figure 1, whih learly shows long-period variation. Figure 2 shows thefolded light urve using the ephemeris JD(max) = 2451473 + 212� E. The �gureshows a typial light urve of a Mira-star, having a nearly sinusoidal light urve.In onlusion, GM Sgr is a short-period Mira-type variable star with a period of212 d.
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IDENTIFICATION OF KNOWN AND SUSPECTEDVARIABLES FROM THE ROTSE1 SURVEYWILS, PATRICKVereniging Voor Sterrenkunde, Belgium (Patrik.Wils�ronos.be)

Akerlof et al. (2000) published a list of 1781 variables disovered by the ROTSE1(Roboti Optial Transient Searh Experiment 1) survey. The omplete atalog is avail-able through http://www.umih.edu/~rotse . By omparing the positions of these starswith positions of known variable stars from the General Catalogue of Variable Stars(GCVS) to within 28:008, they identi�ed about 10% of the stars on their list as knownvariables. However, the preision of the positions of some stars in the GCVS is not betterthan 10. Therefore the identi�ation done with GCVS variables annot be omplete.By visually inspeting omputer plots of the positions of the ROTSE1 stars againststars from the GCVS and the New Catalogue of Variable Stars (NSV), and verifyingandidates with the type of variability and the magnitude and period if possible, 170additional identi�ations were done whih are not registered in the Simbad database(operated at CDS, Strasbourg, Frane, http://simbad.u-strasbg.fr/). The list is produedin Table 1.The GCVS stars may be up to 50 o� the ROTSE1 positions. In fat, the ROTSE1atalog provides a more aurate position for these stars than the GCVS. For some ofthem, more preise positions have already been determined before in other papers. Theposition given by Kinnunen and Ski� (2000a) for IX Lyr lies about 0:05 south of theROTSE1 position, and that for OS Her (Kinnunen and Ski�, 2000b) 0:05 to the north.Some stars appear twie in the ROTSE1 atalog, with a slightly di�erent position(probably beause they appear in the region of two overlapping frames). The knownvariables that orrespond to these stars will in this ase appear twie in Table 1.Table 2 provides an overview of the number of ROTSE1 variables that are not presentin the GCVS or the NSV, for whih an identi�ation exists in the Simbad database,and whih have been identi�ed in this paper, aording to the ROTSE1 lassi�ation ofvariability.The tehnique used by ROTSE proves to be very eÆient in the disovery of newvariables. For short period variables it gives an immediate estimate of the period (seealso Diethelm 2001, for ephemerides of the new elipsing binaries disovered by ROTSE).It may also be valuable in the monitoring of long period variables, whih has been thealmost exlusive terrain of visual observers until now. A large number of maxima andminima of Mira variables may be alulated from the CCD data.P. Lampens and P. Van Cauteren are aknowledged for stimulating disussions.
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Table 1: New identi�ations of known variables and suspeted variables from the ROTSE1 surveyROTSE1 GCVS ROTSE1 GCVSJ124004.01+273014.0 U Com J170831.41+183116.7 V458 HerJ124055.05+370507.0 SW CVn J170913.29+143807.7 NSV 8243J125110.42+325808.3 AP CVn J171049.24+125250.4 V461 HerJ125421.57+321433.3 TY CVn J171110.02+230011.1 V462 HerJ130236.85+311822.9 FQ Com J171110.07+230009.2 V462 HerJ132942.14+285248.2 VW CVn J171134.15+233630.5 V464 HerJ133430.88+291815.5 WW CVn J171232.71+402826.1 V725 HerJ133455.38+262700.2 BT Com J171249.56+250150.5 V467 HerJ134844.63+334335.3 RT CVn J171250.06+250149.1 V467 HerJ140258.07+253211.8 BH Boo J171339.95+205849.5 V468 HerJ140601.69+243413.2 CS Boo J171432.90+100536.8 V904 OphJ144739.80+255828.6 NSV 6808 J171446.79+100455.7 V905 OphJ150950.25+265104.7 NSV 6969 J171708.50+083929.5 V740 OphJ151846.68+304945.0 NSV 20296 J171734.05+163531.5 V621 HerJ152704.83+294205.9 NSV 20314 J171806.51+090802.1 NSV 8484J160126.57+300221.7 NSV 7397 J171830.15+092245.3 NSV 8495J161021.28+250325.9 NSV 7509 J171839.51+281228.3 KQ HerJ161139.19+250101.0 V681 Her J171843.60+130622.3 NSV 8503J161406.62+235315.4 V538 Her J172022.29+143040.6 DL HerJ162406.76+363548.7 SV CrB J172119.20+083726.6 NSV 8555J162558.43+174246.7 V695 Her J172119.36+095439.1 V750 OphJ162908.11+341344.2 HT Her J172308.33+223931.4 V397 HerJ162931.15+182944.5 V698 Her J172502.43+103818.5 NSV 8622J163630.25+263213.0 V599 Her J172530.05+214452.0 V485 HerJ163738.34+083721.6 NSV 7865 J172638.42+265616.5 V486 HerJ163906.52+094756.2 NSV 7883 J172725.98+084314.5 NSV 8773J163945.40+091637.2 NSV 7891 J172812.34+102626.2 V2074 OphJ164121.67+122501.7 V546 Her J172836.76+153115.0 V658 HerJ164409.33+251503.7 AH Her J172907.86+184239.8 FP HerJ164409.43+341225.7 V450 Her J173011.66+142233.5 V552 HerJ165020.37+095652.2 LT Her J173016.44+233719.0 V493 HerJ165124.98+081853.8 NSV 8001 J173137.58+122524.7 V769 OphJ165319.42+330958.3 KO Her J173200.87+450142.4 V495 HerJ165505.96+113304.1 V1125 Oph J173205.53+394531.1 V421 HerJ170207.62+341251.2 IN Her J173219.79+374414.3 FQ HerJ170236.60+255134.1 V452 Her J173254.71+111831.1 V776 OphJ170412.89+262019.6 V454 Her J173426.95+321331.1 NSV 9188J170539.90+213100.5 V365 Her J173640.43+231812.0 V503 HerJ170548.92+333517.6 V646 Her J173903.05+384138.2 NSV 9450J170621.17+315318.2 V619 Her J173903.25+384135.6 NSV 9450J170641.03+154032.3 NSV 8208 J174056.11+240252.8 V514 HerJ170711.85+361809.4 NSV 8224 J174318.65+281514.6 LX HerJ170717.77+130553.7 NSV 8217 J174413.83+251453.9 FS Her
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Table 1: (ont.)ROTSE1 GCVS ROTSE1 GCVSJ174556.16+325133.2 EH Her J183615.60+242928.9 CI HerJ174702.36+453941.9 NSV 9702 J183652.99+280417.6 CE LyrJ174706.93+383253.6 NSV 9697 J183751.21+472324.5 NSV 11154J174753.92+264121.3 BK Her J183856.81+235824.4 CL HerJ174820.33+244227.7 EI Her J183950.26+385856.2 NSV 11194J175148.02+263845.2 EL Her J184023.50+435622.4 V480 LyrJ175201.83+294008.1 EM Her J184257.98+451819.5 NSV 11272J175245.38+353921.5 NSV 9817 J184301.01+321951.3 CQ LyrJ175338.23+263922.9 EN Her J184413.82+231230.0 DW HerJ175355.81+281326.0 EO Her J184506.17+401112.2 NSV 11321J175510.34+263618.2 EP Her J184717.62+535644.0 BZ DraJ175648.63+255417.7 ER Her J184741.41+383826.6 NSV 11363J175809.11+411945.0 V526 Her J184813.35+401846.0 NSV 11371J175809.27+412537.6 FV Her J185126.14+461702.4 NSV 11453J180012.86+343851.1 OS Her J185231.15+413312.1 NSV 11476J180350.26+332303.1 EW Her J185304.14+515837.4 CC DraJ180438.84+324141.5 EY Her J185325.94+430918.7 V355 LyrJ180442.64+232238.9 FX Her J185410.14+324957.4 RX LyrJ180507.69+300538.9 FF Her J185507.82+350119.4 NO LyrJ180733.25+401530.1 PQ Her J185546.43+401056.6 NSV 11565J180955.10+312147.2 FI Her J185805.21+540853.3 EG DraJ181258.35+420345.7 V442 Her J185950.87+452145.9 V396 LyrJ181339.13+372834.2 V676 Her J190048.09+500530.0 AW DraJ181625.83+462753.7 HI Lyr J190234.05+255026.2 BL LyrJ181700.08+344856.0 HX Lyr J190350.47+460144.8 NSV 11717J182109.33+460854.1 MX Lyr J190359.49+491641.4 XX DraJ182109.56+460900.3 MX Lyr J190402.42+271629.8 BM LyrJ182240.62+293115.0 NSV 10725 J190725.76+354627.1 V496 LyrJ182529.14+313304.1 IS Lyr J190827.56+384842.2 NR LyrJ182559.91+312952.2 IT Lyr J190932.16+422013.6 NSV 11780J182809.21+272403.7 NSV 10876 J191159.94+435725.7 NSV 11820J182855.38+321513.8 IX Lyr J191957.87+465320.6 NSV 11924J182905.77+335457.3 V443 Lyr J192219.06+441508.9 NSV 11964J183044.56+382355.1 KN Lyr J192544.43+510929.2 V1119 CygJ183253.85+430101.5 OP Lyr J192633.96+522908.9 NSV 12055J183345.31+281716.4 FR Lyr J193037.82+494040.5 NSV 12114J183412.62+323533.4 KZ Lyr J193247.37+430701.5 V461 CygJ183412.88+323540.2 KZ Lyr J193327.66+383202.4 HO CygJ183507.95+313233.4 V464 Lyr J193328.41+403035.4 HP CygJ183510.04+423333.8 NSV 11081 J193417.93+425513.0 V1133 CygJ183534.10+260357.7 BN Her J193425.54+451829.5 V1621 CygJ183536.41+392944.1 LM Lyr J193650.52+532833.5 DE Cyg
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Table 2: Number of variables in the ROTSE1 survey aording to their lassi�ation by the ROTSE1team ROTSE1 Previously Identi�ed Identi�ed Perentagelassi�ation unknown in Simbad in this paper new variables 187 2 12 93ds 87 3 1 96e 80 25 4 73ew 350 29 3 92lpv 427 47 60 80m 39 60 47 27rrab 76 71 39 41rr 102 7 4 90
Referenes:Akerlof, C., Amrose, S., Balsano, R., Bloh, J., Casperson, D., Flether, S., Gisler, G.,Hills, J., Kehoe, R., Lee, B., Marshall, S., MKay, T., Pawl, A., Shaefer, J., Szy-manski, J., Wren, J., 2000, AJ, 119, 1901Diethelm, R., 2001, IBVS, No. 5060Kinnunen, T., Ski�, B.A., 2000a, IBVS, No. 4895Kinnunen, T., Ski�, B.A., 2000b, IBVS, No. 4897
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THE 76TH NAME-LIST OF VARIABLE STARSKAZAROVETS, E.V.1; SAMUS, N.N.1;2; DURLEVICH, O.V.21 Institute of Astronomy, Russian Aademy of Sienes, 48, Pyatnitskaya Str., Mosow 109017, Russia[samus�sai.msu.ru, elena k�sai.msu.ru℄2 Sternberg Astronomial Institute, University of Mosow, 13, University Ave., Mosow 119899, Russia[gvs�sai.msu.ru℄

The present 76th Name-List of Variable Stars, ompiled basially in the manner �rstintrodued in the 67th Name-List (IBVS No. 2681, 1985), ontains all data neessaryfor identi�ation of 1406 new variables �nally designated in 2001. The total number ofdesignated variable stars, not ounting designated non-existing stars or stars subsequentlyidenti�ed with earlier-designated variables, has now reahed 37391.The 76th Name-List onsists of two tables and a list of referenes. Table 1 ontainsthe list of new variables arranged in the order of their right asensions. We start the newentury with the new equinox aepted for the GCVS data, 2000.0. The table gives theordinal number and the designation of eah variable; its equatorial oordinates for theequinox 2000.0 (we present right asensions to 0:s1 and delinations to 100. The oordinateswere found in the literature, taken from positional atalogues, inluding USNO A1.0/A2.0and GSC, or determined by the authors); the range of variability (sometimes the olumn\Min" gives, in parentheses, the amplitude of light variation; the symbol \(" means thatthe star, in minimum light, beomes fainter, than the magnitude indiated); and thesystem of magnitudes used (\P" are photographi magnitudes; the symbols \R", \I"designate magnitudes in Cousins's RI system; the symbols \b", \y" mean Str�omgren'sb, y magnitudes; \g, i" are magnitudes in Gunn's system; \Hp" stands for magnitudesin the system of the Hipparos Catalog; \*" orresponds to un�ltered CCD magnitudes;the rest of designations are standard Johnson UBV RIJK magnitudes); the type of vari-ability aording to the lassi�ation system desribed in the forewords to the �rst threevolumes of the 4th GCVS edition (with the additions introdued 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, in the 75th Name-List, IBVS No. 4870, and two additions desribedbelow; see also the desription of variability types and distribution of stars over variabil-ity types at http://www.sai.msu.su/groups/luster/gvs/gvs/iii/vartype.txt);two referenes to the list of papers whih follows Table 2 (the �rst referene is to theinvestigation of the star, the seond one indiates the paper ontaining a �nding hart, orrefers to the Durhmusterung { DM (BD, CoD, or CPD), or the Hubble Spae TelesopeGuide Star Catalog { GSC, or the USNO A1.0/A2.0 atalog { USNO, if the star an befound using one of them).The order of stars in Table 1 orresponds to the order of their 2000.0 right asension.Note that several stars named between Name-Lists No. 75 and No. 76 upon request from
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the IAU Bureau of Astronomial Telegrams have GCVS names, within their onstellation,not in their proper order by right asension.We have deided to indiate the system of magnitudes as \V" for numerous starsstudied by Japanese amateur astronomers using photographs on T400 �lms, though theauthors all their system \photographi". These �lms, together with the magnitudes ofomparison stars use, reprodue a system resembling the traditional photovisual one, andat least a system far for the traditional photographi one. The designation \*", besidesun�ltered CCD data, was also used for the photoeletri magnitudes in the non-standardWrolaw VW system.In a small number of ases, the value of the variability amplitude (olumn \Min",in parentheses) ould not be expressed in the same system of magnitudes as the star'sbrightness; in suh ases we indiate the photometri band for the amplitude separately.In the present Name-List, we have introdued two new variability types for variablestars. The prototypes are the stars of the present Name-List.EP. Stars showing elipses by their planets. Prototype: V376 Peg.SRS. Semiregular pulsating red giants with short period (several days to a month),probably high-overtone pulsators. Prototype: AU Ari.A version of Table 1 given in the eletroni supplement to this paper (�le 5135-t1.txt)ontains also oordinates for the equinox 1950.0. In the eletroni table, no spaes are leftbetween hours and minutes, minutes and seonds of right asension or between degreesand minutes, minutes and seonds of delination.Table 2 ontains the list of variables arranged in the order of their variable star nameswithin onstellations. After the designation of a variable, its ordinal number from Table 1is given, as well as identi�ations with several major atalogues and identi�ations nees-sary to �nd this star in the papers referred to in Table 1 or in the papers with the �rst (orindependent) announement of the disovery of its variability, referred to (in some ases)in square brakets after the orresponding identi�ation in Table 2. In variane with ourearlier pratie and in aordane with the style of Name-List No. 75, we did not inludenames of disoverers di�erent from the name of the author(s) of the paper referred to.After the identi�ations, some minimal remarks are given if neessary. Table 2 and thelist of referenes are also presented in the form of ASCII �les in the eletroni supplementto this paper (�les 5135-t2.txt and 5135-t3.txt). The abbreviated names of the ataloguesin Table 2 generally follow onventions of the GCVS or of the SIMBAD data base; in itseletroni version, \Name" stands for non-standard names or abbreviations, mainly fromdisovery announements, and \Rmrk", for remarks.We would like to introdue a orretion to the Name-List No. 73 (IBVS No. 4471,1997). For the star No. 73113 (V1099 Tau), the magnitude in the olumn \Max" shouldbe 6.31.As usual, those wishing to �nd new and orreted GCVS and NSV atalog informationare asked to regularly visit our web site:http://www.sai.msu.su/groups/luster/gvs/gvs/At our web site, we will soon open aess to a new table, ontaining aurate oordi-nates and, whenever available, proper motions for many GCVS and NSV atalog stars,taken from positional atalogs (referred to on the list) or measured by the GCVS team.The list will be ontinuously expanded in the ourse of our future positional work. Thepositional information is based upon our new identi�ations, primarily using the best�nding harts available, and heked by omparison with identi�ations by other authorswhenever possible.
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4 IBVS 5135
Table 1No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m760001 DU Ps 00 01 38.7 -03 45 24 9.5 10.57 I SR 001 GSC760002 V855 Cas 00 05 29.3 +52 52 58 12.6 (16.0 V M 002 002760003 V856 Cas 00 06 42.7 +52 27 33 12.5 14.8 V SR 002 002760004 V414 And 00 09 36.9 +37 47 32 12.4 15.5 V M 002 002760005 V857 Cas 00 09 39.8 +53 10 11 12.5 (15.2 V M 002 002760006 DV Ps 00 13 09.2 +05 35 43 10.59 ( 0.51R) V E/RS 003 003760007 V858 Cas 00 19 10.7 +52 02 03 13.0 15.3 V SR 002 002760008 V859 Cas 00 21 20.7 +51 21 39 10.5 15.5 V M 002 002760009 CM Phe 00 21 33.2 -51 42 36 15.28 ( 0.5 ) V E:+NL 004 005760010 V860 Cas 00 26 49.0 +49 40 36 12.4 13.8 V EA 002 002760011 V861 Cas 00 36 36.7 +68 01 20 7.5 10.8 I M 006 006760012 V862 Cas 00 38 40.2 +53 16 11 11.0 (16.0 V M 002 002760013 V863 Cas 00 43 28.4 +64 45 35 10.54 ( 0.09 ) V WR 007 008760014 V864 Cas 00 45 01.1 +48 41 04 10.7 13.1 V SRA 002 002760015 CN Phe 00 46 37.6 -42 09 37 9.45 ( 0.01 ) V DSCTC 009 DM760016 V865 Cas 00 49 07.0 +68 05 47 9.7 11.6 I M 006 011760017 V866 Cas 00 49 37.9 +50 56 42 11.7 12.9 V SR: 012 GSC760018 V415 And 00 50 43.3 +46 30 31 13.0 (16.0 V SRB 002 002760019 CO Phe 00 52 00.6 -47 07 09 16.53 ( 0.15 ) V ZZA 013 010760020 V867 Cas 00 56 28.5 +60 47 10 8.8 11.8 I M 006 011760021 V416 And 01 10 30.5 +45 06 12 11.7 (14.7 V M 002 002760022 V417 And 01 16 04.7 +50 11 45 11.1 14.7 V M 002 002760023 EQ Cet 01 28 52.5 -23 39 43 16.1 16.7 i XM 014 014760024 V418 And 01 30 05.8 +50 10 01 11.3 14.4 V M 002 002760025 DW Ps 01 30 26.9 +08 41 34 13.66 14.41 V SXPHE 015 GSC760026 CV Hyi 01 32 42.0 -65 54 32 20. ( 2.2 * ) V XM 016 016760027 ER Cet 01 34 06.6 -10 14 03 11.7 15.2 V M: 012 GSC760028 V868 Cas 01 46 38.0 +61 08 44 15.5 ( 0.14I ) B EA: 017 017760029 V869 Cas 01 46 50.3 +61 06 47 16.4 ( 0.55I ) B E: 017 017760030 AU Ari 02 08 56.7 +17 34 46 8.45 8.69 Hp SRS 018 DM760031 V419 And 02 09 02.3 +39 35 32 9.14 ( 0.04 ) B DSCTC 019 DM760032 AV Ari 02 10 37.6 +19 30 01 5.68 5.76 Hp SRS 018 DM760033 V420 And 02 18 21.3 +50 46 03 11.2 (14.8 V M 020 020760034 V611 Per 02 18 29.8 +57 09 03 9.35 ( 0.04 ) V BCEP 021 021760035 V612 Per 02 18 51.1 +57 08 36 11.94 ( 0.14 ) V LBV 021 021760036 V613 Per 02 18 53.9 +57 08 22 9.50 ( 0.01 ) V BE 021 021760037 V614 Per 02 19 00.1 +57 08 44 9.90 ( 0.02 ) V BCEP 021 021760038 V615 Per 02 19 01.7 +57 07 19 12.98 13.40 V EA 021 021760039 V616 Per 02 19 04.2 +57 09 43 16.4 ( 0.9 ) V EW 021 021760040 V617 Per 02 19 06.7 +57 08 53 11.13 ( 0.02 ) V ELL: 021 021760041 V618 Per 02 19 11.7 +57 06 40 14.60 15.13 V EA 021 021760042 V619 Per 02 22 02.8 +57 08 26 10.0 ( 0.04 ) B BCEP 022 022760043 V620 Per 02 22 09.0 +57 07 26 12.0 ( 0.28 ) B EA 022 022760044 V621 Per 02 22 09.7 +57 07 02 9.5 ( 0.12 ) B EA 022 022760045 V622 Per 02 22 17.6 +57 07 25 9.3 ( 0.05 ) B ELL: 022 022760046 V421 And 02 23 20.9 +48 43 42 10.1 (12. V M 023 023
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m760047 V623 Per 02 41 50.8 +42 51 38 11.48 ( 0.03 ) V GDOR: 024 025760048 V624 Per 02 42 34.5 +42 44 51 11.50 ( 0.03 ) V GDOR: 024 025760049 HX Eri 03 05 17.6 -18 38 10 12.60 ( 0.6 ) V EA 012 GSC760050 V625 Per 03 21 06.5 +48 26 14 12.80 ( 0.09 ) V BY 026 GSC760051 V626 Per 03 21 22.2 +49 57 04 13.89 ( 0.24 ) V BY 026 GSC760052 V627 Per 03 26 22.6 +47 16 10 11.89 ( 0.08 ) V RS: 026 GSC760053 V628 Per 03 26 25.3 +48 20 07 12.03 ( 0.07 ) V BY 026 GSC760054 V629 Per 03 27 20.3 +47 59 26 13.40 ( 0.22 ) V BY 026 GSC760055 V630 Per 03 28 22.5 +49 14 30 12.78 ( 0.13 ) V BY 026 GSC760056 V631 Per 03 28 23.7 +47 36 51 13.28 ( 0.08 ) V BY 026 GSC760057 HX Cam 03 31 00.2 +60 47 40 12.7 13.2 V SR: 012 GSC760058 HY Cam 03 32 56.5 +53 58 47 13.1 13.8 V SR: 012 GSC760059 HZ Cam 03 36 41.4 +53 28 37 11.1 11.6 V SR: 012 GSC760060 V1185 Tau 03 39 00.6 +29 41 46 10.74 10.88 V IA 027 GSC760061 II Cam 03 40 15.6 +68 54 35 11.8 12.4 V SR: 012 GSC760062 V632 Per 03 40 23.2 +40 45 36 11.1 12.6 V SR: 012 GSC760063 IK Cam 03 41 03.9 +67 38 52 14.1 (15.1 V M: 012 GSC760064 V633 Per 03 42 10.9 +32 08 17 13.0 13.5 V SR: 012 GSC760065 V1186 Tau 03 42 26.8 +24 50 21 17.42 ( 0.10 ) I BY 028 029760066 IL Cam 03 43 53.0 +67 40 52 12.7 (15.1 V M 012 USNO760067 V1187 Tau 03 44 00.3 +24 33 25 8.28 ( 0.02 ) B DSCTC 009 DM760068 V634 Per 03 45 24.5 +40 53 48 10.3 11.5 V SR: 012 GSC760069 V1188 Tau 03 45 36.0 +24 30 01 11.85 12.30 V EW 030 030760070 V635 Per 03 46 05.1 +38 22 12 12.7 14.9 V SR: 012 GSC760071 V1189 Tau 03 46 12.9 +24 03 17 14.08 ( 0.14 ) V BY 031 032760072 V1190 Tau 03 47 33.8 +29 58 51 12.4 13.8 V SR: 012 GSC760073 V636 Per 03 48 45.5 +42 55 41 11.7 12.6 V SR: 012 GSC760074 V1191 Tau 03 49 27.6 +06 04 40 11.1 (15.3 V M 012 GSC760075 V1192 Tau 03 50 28.1 +27 40 06 11.5 12.5 V SR: 012 GSC760076 V1193 Tau 03 51 12.1 +23 55 58 14.74 ( 0.07 ) V BY 031 032760077 V637 Per 03 54 02.3 +36 32 18 12.1 12.6 V SR: 012 GSC760078 V638 Per 03 57 21.3 +40 02 45 13.6 (14.6 V M: 012760079 V1194 Tau 04 03 25.0 +17 24 26 11.65 11.80 V IT 033 GSC760080 IM Cam 04 03 29.5 +53 14 19 13.0 13.5 V SR: 012 GSC760081 V639 Per 04 03 33.5 +49 45 49 13.4 14.1 V SR: 012 GSC760082 V640 Per 04 03 53.7 +51 01 06 13.1 13.7 V SR: 012 GSC760083 V641 Per 04 04 34.0 +46 36 40 13.0 13.9 V SR: 012 GSC760084 V642 Per 04 06 16.7 +47 45 38 13.1 13.8 V SR: 012 GSC760085 V1195 Tau 04 06 51.3 +25 41 29 11.68 ( 0.21 ) V IT 033 GSC760086 V1196 Tau 04 08 13.0 +19 56 39 12.95 13.35 V E: 033 GSC760087 V1197 Tau 04 09 09.8 +29 01 30 10.55 10.62 V IT 033 GSC760088 V643 Per 04 09 11.9 +36 25 39 7.68 7.80 Hp SRS 018 DM760089 IN Cam 04 12 18.2 +54 02 08 13.3 13.9 V SR: 012 GSC760090 V1198 Tau 04 12 51.2 +24 41 44 11.93 12.01 V IT 033 GSC760091 V644 Per 04 14 13.8 +43 54 52 12.1 13.2 V SR: 012 GSC760092 V645 Per 04 14 45.8 +43 46 27 11.6 12.1 V SR: 012 GSC
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m760093 V1199 Tau 04 15 22.9 +20 44 17 10.60 10.72 V IT 033 GSC760094 V646 Per 04 15 37.7 +35 12 26 10.8 12.2 V SR: 012 GSC760095 V647 Per 04 16 07.8 +41 39 35 11.4 12.7 V SR: 012 GSC760096 V648 Per 04 17 29.7 +35 18 16 13.0 14.0 V SR: 012 GSC760097 V649 Per 04 18 08.3 +45 16 52 12.2 13.0 V SR: 012 034760098 V650 Per 04 18 16.7 +44 53 58 12.4 13.0 V SR: 012 GSC760099 V651 Per 04 20 11.4 +33 17 26 12.0 12.8 V SR: 012 GSC760100 V652 Per 04 20 24.1 +31 23 24 12.33 ( 0.07 ) V IT 033 GSC760101 V653 Per 04 21 25.6 +41 52 18 12.7 (15.0 V M: 012760102 IO Cam 04 22 18.5 +56 35 38 12.1 12.7 V SR: 258 GSC760103 V654 Per 04 23 14.8 +49 12 34 13.0 13.7 V SR: 012 GSC760104 V1200 Tau 04 23 41.3 +15 37 55 11.17 11.33 V IT 033 GSC760105 V655 Per 04 24 31.9 +48 03 12 12.9 14.1 V SR: 012 GSC760106 V1201 Tau 04 24 49.0 +26 43 10 11.31 ( 0.16 ) V IT 033 GSC760107 IP Cam 04 25 48.0 +52 56 48 12.3 12.8 V SR: 012 GSC760108 IQ Cam 04 26 06.9 +54 28 18 14.48 14.63 R E 035 036760109 V656 Per 04 27 34.4 +51 21 06 11.3 11.9 V SR: 012 GSC760110 IR Cam 04 29 42.7 +58 37 39 12.7 13.3 V SR: 012 GSC760111 V1202 Tau 04 31 16.9 +21 50 25 10.79 10.92 V IT 033 GSC760112 V1203 Tau 04 32 42.4 +18 55 10 10.74 10.85 V IT 033 GSC760113 IS Cam 04 32 58.5 +63 21 44 13.7 14.3 V SR: 012 GSC760114 IT Cam 04 34 11.0 +57 33 34 12.1 12.8 V LB 012 GSC760115 V657 Per 04 37 39.1 +32 37 27 11.7 12.7 V SR: 012 GSC760116 V1204 Tau 04 38 39.1 +15 46 14 10.64 10.84 V IT 033 GSC760117 IU Cam 04 39 16.9 +65 47 57 11.8 12.4 V SR: 012 GSC760118 V1205 Tau 04 44 23.5 +20 17 17 12.53 12.70 V IT 033 GSC760119 V1405 Ori 04 44 56.9 +14 21 51 15.11 ( 0.10 ) V RPHS 037 038760120 V1206 Tau 04 45 51.3 +15 55 50 9.18 9.41 V IT 033 GSC760121 V497 Aur 04 52 33.5 +45 41 37 11.6 13.2 V SR: 012 GSC760122 V498 Aur 04 55 26.9 +29 15 11 11.5 12.2 V SR: 012 GSC760123 V499 Aur 04 55 54.7 +36 48 25 12.3 12.8 V SR: 012 GSC760124 V500 Aur 04 56 27.4 +33 03 50 12.6 13.2 V SR: 012 GSC760125 V1406 Ori 04 57 00.6 +15 17 53 10.24 10.34 V IT 033 GSC760126 V501 Aur 04 57 06.5 +31 42 50 10.59 10.83 V IT: 033 GSC760127 V1407 Ori 04 57 17.7 +15 25 09 10.22 10.38 V IT 033 GSC760128 V1207 Tau 04 58 39.7 +20 46 43 11.86 11.96 V IT 033 GSC760129 V1208 Tau 04 59 44.0 +19 26 23 15. 18. V UGSU 039 005760130 HY Eri 05 01 45.6 -03 59 37 17.4 22.7 V XM+EA 040 005760131 IV Cam 05 04 22.2 +67 47 48 11.4 12.4 V SR: 012 GSC760132 V502 Aur 05 04 23.5 +37 58 11 11.0 12.0 V SR: 012 GSC760133 IW Cam 05 08 42.5 +66 16 01 12.5 (14.7 V M 012 USNO760134 IX Cam 05 10 46.2 +62 14 03 13.4 14.1 V SR: 012 GSC760135 V503 Aur 05 10 55.3 +33 18 07 12.2 13.3 V SR: 012 GSC760136 IY Cam 05 14 38.4 +64 06 22 12.9 14.0 V SR: 012 GSC760137 V1408 Ori 05 14 52.1 +10 11 07 11.74 12.14 * SR 041 GSC760138 IZ Cam 05 17 50.9 +64 52 08 11.9 12.6 V SR: 012 GSC
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m760139 KK Cam 05 19 46.1 +64 26 02 12.0 (14.5 V M 012 GSC760140 AD Lep 05 21 44.6 -15 55 34 12.3 15.3 V M 012 GSC760141 KL Cam 05 22 43.7 +64 19 08 10.8 12.9 V SR: 012 GSC760142 AQ Col 05 23 25.5 -39 11 55 15.55 ( 0.10 ) V RPHS 037 GSC760143 V504 Aur 05 25 59.7 +45 12 19 11.8 12.6 V SR: 012 GSC760144 V505 Aur 05 27 36.3 +48 42 23 10.5 11.3 V SR 042 042760145 V1409 Ori 05 30 19.0 +11 20 20 10.12 10.24 V INA 027 DM760146 V506 Aur 05 30 42.4 +42 50 20 12.8 13.7 V SR: 012 GSC760147 V1410 Ori 05 31 57.3 +11 17 41 9.48 9.73 V INA 027 DM760148 AF Pi 05 33 05.8 -56 02 28 16.00 ( 0.2 ) V ZZA 043 USNO760149 V1411 Ori 05 33 51.9 -05 54 26 14.0 ( 0.10 ) I IN 044 USNO760150 V1412 Ori 05 33 53.3 -04 56 05 14.2 ( 0.15 ) I IN 044 USNO760151 V1413 Ori 05 33 54.6 -06 02 09 13.3 ( 0.15 ) I IN 044 USNO760152 V1414 Ori 05 33 57.7 -05 40 05 13.7 ( 0.17 ) I IN 044760153 V1415 Ori 05 33 57.9 -05 36 27 14.6 ( 0.14 ) I IN 044 USNO760154 KM Cam 05 33 59.2 +57 53 38 13.2 14.0 V SR: 012 GSC760155 V1416 Ori 05 34 01.1 -06 02 27 13.3 ( 0.14 ) I IN 044 USNO760156 V1417 Ori 05 34 01.7 -05 46 51 13.7 ( 0.17 ) I IN 044 USNO760157 V1418 Ori 05 34 02.5 -06 04 31 15.9 ( 0.65 ) I IN 044 USNO760158 V1419 Ori 05 34 02.9 -05 49 44 13.9 ( 0.17 ) I IN 044 USNO760159 V1420 Ori 05 34 03.6 -05 22 19 14.0 ( 0.10 ) I IN 044760160 V1421 Ori 05 34 08.9 -05 24 05 14.0 ( 0.19 ) I IN 044760161 V1422 Ori 05 34 12.3 -05 41 35 15.7 ( 0.14 ) I IN 044760162 V1423 Ori 05 34 13.0 -05 42 13 13.8 ( 0.12 ) I IN 044 USNO760163 V1424 Ori 05 34 14.1 -05 47 21 14.6 ( 0.17 ) I IN 044 USNO760164 V1425 Ori 05 34 14.2 -05 42 21 13.8 ( 0.21 ) I IN 044 045760165 V1426 Ori 05 34 17.6 -06 03 38 13.8 ( 0.13 ) I IN 044 USNO760166 V1427 Ori 05 34 17.9 -05 33 33 12.9 ( 0.12 ) I INB 044 046760167 V1428 Ori 05 34 21.5 -04 55 48 14.6 ( 0.32 ) I IN 044 USNO760168 V1429 Ori 05 34 26.1 -05 07 33 14.5 ( 0.20 ) I IN 044 USNO760169 V1430 Ori 05 34 27.8 -05 42 10 14.2 ( 0.13 ) I IN 044 USNO760170 V1431 Ori 05 34 28.9 -05 14 15 13.0 ( 0.22 ) I INB 044 047760171 V1432 Ori 05 34 29.3 -05 14 40 12.7 ( 0.29 ) I INB 044 047760172 V1433 Ori 05 34 29.9 -05 04 05 14.2 ( 0.14 ) I IN 044 USNO760173 V1434 Ori 05 34 30.2 -04 58 30 13.9 ( 0.11 ) I IN 044 046760174 V1435 Ori 05 34 31.1 -05 21 56 14.0 ( 0.18 ) I INB 044 047760175 V1436 Ori 05 34 33.0 -05 57 47 14.0 ( 0.16 ) I IN 044 USNO760176 V1437 Ori 05 34 36.1 -05 42 15 13.2 ( 0.18 ) I IN 044 USNO760177 V1438 Ori 05 34 38.0 -05 27 41 14.2 ( 0.18 ) I INB 044 047760178 V1439 Ori 05 34 40.1 -04 58 40 12.7 ( 0.13 ) I IN 044 046760179 V1440 Ori 05 34 42.7 -04 42 15 13.1 ( 0.30 ) I IN 044 046760180 V1441 Ori 05 34 42.9 -05 20 08 12.7 ( 0.13 ) I INB 044 047760181 V1442 Ori 05 34 44.4 -05 56 15 14.5 ( 0.25 ) I IN 044 USNO760182 V1443 Ori 05 34 44.5 -04 42 14 12.3 ( 0.15 ) I IN 044 046760183 V1444 Ori 05 34 45.1 -05 25 04 11.4 ( 0.3 ) I INB 048 047760184 V1445 Ori 05 34 45.5 -05 29 21 13.8 ( 0.07 ) I INB 048 047
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m760185 V1446 Ori 05 34 45.9 -05 24 56 13.7 ( 0.25 ) I INB 044 047760186 V1447 Ori 05 34 45.9 -05 41 10 14.2 ( 0.13 ) I IN 044 USNO760187 V1448 Ori 05 34 45.9 -04 49 22 15.4 ( 0.65 ) I IN 044 046760188 V1449 Ori 05 34 46.5 -05 23 26 14.6 ( 0.2 ) I INB 048 047760189 V1450 Ori 05 34 48.3 -05 37 23 12.8 ( 0.20 ) I INB 044 047760190 V1451 Ori 05 34 48.4 -05 05 01 13.7 ( 0.15 ) I IN 044 046760191 V1452 Ori 05 34 48.9 -04 57 14 15.2 ( 0.12 ) I IN 044 USNO760192 V1453 Ori 05 34 49.7 +10 16 11 12.06 12.25 * SR 049 GSC760193 V1454 Ori 05 34 50.7 -05 24 01 12.5 ( 0.15 ) I INB 048 047760194 V1455 Ori 05 34 50.8 -05 29 25 14.3 ( 0.09 ) I INB 044 047760195 V1456 Ori 05 34 51.4 -05 00 11 14.7 ( 0.13 ) I IN 044 USNO760196 V1457 Ori 05 34 51.7 -05 39 23 13.7 ( 0.15 ) I IN 044760197 V1458 Ori 05 34 52.1 -05 22 32 12.6 ( 0.15 ) I INB 044 047760198 V1459 Ori 05 34 52.6 -05 24 04 13.3 ( 0.06 ) I INB 048 047760199 V1460 Ori 05 34 52.6 -05 29 45 13.9 ( 0.1 ) I INB 048 047760200 V1461 Ori 05 34 52.9 -05 28 59 14.7 ( 0.21 ) I INB 044 047760201 V1462 Ori 05 34 53.9 -05 27 49 15.8 ( 0.20 ) I INB 044 047760202 V1463 Ori 05 34 54.2 -05 28 54 15.2 ( 0.25 ) I INB 044 047760203 V1464 Ori 05 34 54.6 -05 28 18 15.3 ( 0.45 ) I INB 044 047760204 V1465 Ori 05 34 55.4 -05 01 39 13.7 ( 0.15 ) I IN 044 046760205 V1466 Ori 05 34 55.9 -05 31 13 13.87 17.95 I INB 050 047760206 V1467 Ori 05 34 56.3 -06 04 17 13.8 ( 0.14 ) I IN 044 USNO760207 V1468 Ori 05 34 56.6 -05 52 07 14.3 ( 0.30 ) I IN 044 USNO760208 V1469 Ori 05 34 56.9 -05 22 06 16.2 ( 1.5 ) I IN 044 047760209 V1470 Ori 05 34 57.0 -05 23 00 14.9 ( 0.16 ) I INB 044 047760210 V1471 Ori 05 34 57.2 -05 42 03 14.1 ( 0.18 ) I IN 044 USNO760211 V1472 Ori 05 34 57.8 -05 49 13 14.3 ( 0.12 ) I IN 044760212 V1473 Ori 05 34 57.9 -05 29 46 15.1 ( 0.12 ) I INB 044 047760213 V1474 Ori 05 34 58.5 -05 32 50 16.0 ( 0.17 ) I INB 044 047760214 V1475 Ori 05 34 58.9 -05 28 03 14.2 ( 0.09 ) I INB 044 047760215 V1476 Ori 05 34 59.3 -05 05 30 14.1 ( 0.22 ) I IN 044 USNO760216 V1477 Ori 05 34 59.6 -05 25 40 13.6 ( 0.27 ) I INB 044 047760217 V1478 Ori 05 35 00.2 -05 18 51 14.3 ( 0.20 ) I INB 044 047760218 V1479 Ori 05 35 01.5 -05 28 21 14.0 ( 0.14 ) I INB 044 047760219 V1480 Ori 05 35 02.0 -05 15 37 14.0 ( 0.32 ) I INB 044760220 V1481 Ori 05 35 03.9 -05 29 03 12.8 ( 0.28 ) I INB 044 047760221 V1482 Ori 05 35 04.0 -05 26 37 13.6 ( 0.14 ) I INB 044 047760222 V1483 Ori 05 35 04.5 -05 26 04 13.9 ( 0.1 ) I INB 048 047760223 V1484 Ori 05 35 05.7 -05 26 26 13.4 ( 0.11 ) I INB 044 047760224 V1485 Ori 05 35 08.0 -05 36 47 14.9 ( 0.13 ) I INB 048 047760225 V1486 Ori 05 35 09.1 -05 30 58 16.3 ( 0.20 ) I IN 044760226 V1487 Ori 05 35 10.5 -05 22 46 12.38 ( 0.19 ) I INB 051 047760227 V1488 Ori 05 35 11.1 -05 34 60 13.9 ( 0.08 ) I INB 048 047760228 V1489 Ori 05 35 11.2 -05 41 36 16.2 ( 0.23 ) I IN 044760229 V1490 Ori 05 35 11.9 -05 45 38 13.3 ( 0.35 ) I IN 044 046760230 V1491 Ori 05 35 12.6 -04 51 56 12.9 ( 0.15 ) I IN 044 046
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m760231 V1492 Ori 05 35 12.7 -05 16 14 14.5 ( 0.14 ) I INB 044 047760232 V1493 Ori 05 35 13.4 -05 30 48 14.1 ( 0.13 ) I INB 044 047760233 V1494 Ori 05 35 13.6 -05 24 26 13.0 ( 0.4 ) I INB 048 047760234 V1495 Ori 05 35 13.6 -05 28 46 14.4 ( 0.40 ) I IN 044 047760235 V1496 Ori 05 35 13.8 -05 22 07 12.30 ( 0.59 ) I FU: 051 047760236 V1497 Ori 05 35 14.3 -04 55 22 14.4 ( 0.28 ) I IN 044 052760237 V1498 Ori 05 35 14.4 -05 32 47 14.8 ( 0.16 ) I IN 044 047760238 V1499 Ori 05 35 14.9 -05 56 37 14.6 ( 0.21 ) I IN 044 045760239 V1500 Ori 05 35 14.9 -05 36 40 14.5 ( 0.32 ) I INB 044 047760240 V1501 Ori 05 35 15.5 -05 25 14 11.7 ( 0.25 ) I INB 048 047760241 V1502 Ori 05 35 15.7 -05 26 28 14.4 ( 0.7 ) I INB 044 047760242 V1503 Ori 05 35 15.7 -05 03 26 16.2 ( 0.24 ) I IN 044760243 V1504 Ori 05 35 15.7 -05 32 59 13.9 ( 0.45 ) I IN 048 047760244 V1505 Ori 05 35 16.2 -05 31 01 15.0 ( 0.12 ) I INB 044 047760245 V1506 Ori 05 35 16.5 -05 42 40 12.4 ( 0.16 ) I IN 044 046760246 V1507 Ori 05 35 17.1 -05 41 54 14.8 ( 0.10 ) I IN 044760247 V1508 Ori 05 35 17.4 -05 09 49 15.2 ( 0.18 ) I INB 044 047760248 V1509 Ori 05 35 17.5 -05 17 40 14.5 ( 0.12 ) I INB 044 047760249 V1510 Ori 05 35 17.5 -05 22 57 12.35 ( 1.5 ) I INB 048 047760250 V1511 Ori 05 35 17.9 -05 35 16 14.7 ( 1.0 ) I INB 044 047760251 V1512 Ori 05 35 18.0 -05 29 35 13.3 ( 0.15 ) I INB 048 047760252 V1513 Ori 05 35 18.2 -05 31 42 16.0 ( 0.47 ) I IN 044760253 V1514 Ori 05 35 19.8 -05 30 38 14.3 ( 0.15 ) I IN 044 047760254 V1515 Ori 05 35 19.9 -05 33 54 13.6 ( 0.16 ) I IN 044 047760255 V1516 Ori 05 35 20.0 -05 25 38 13.2 ( 0.6 ) I INB 048 047760256 V1517 Ori 05 35 20.1 -05 21 34 12.9 ( 0.99 ) I INB 051 047760257 V1518 Ori 05 35 20.3 -05 32 17 15.7 ( 0.17 ) I INB 044 047760258 V1519 Ori 05 35 20.4 -05 02 27 14.0 ( 0.16 ) I IN 044 USNO760259 V1520 Ori 05 35 20.4 -05 23 30 13.04 ( 0.40 ) I INB 051 047760260 V1521 Ori 05 35 20.5 -05 20 44 15.2 ( 1.0 ) I IN 044 047760261 V1522 Ori 05 35 21.0 -05 28 09 13.9 ( 0.11 ) I INB 044 047760262 V1523 Ori 05 35 21.3 -05 26 43 12.1 ( 0.4 ) I INB 048 047760263 V1524 Ori 05 35 21.3 -05 23 46 14.16 ( 1.3 ) I IN 048 047760264 V1525 Ori 05 35 22.0 -05 28 15 14.4 ( 0.13 ) I IN 048 047760265 V1526 Ori 05 35 22.3 -05 35 27 14.4 ( 0.14 ) I INB 044 047760266 V1527 Ori 05 35 22.5 -05 23 44 13.12 ( 0.39 ) I INB 051 047760267 V1528 Ori 05 35 22.8 -05 31 37 14.1 ( 0.25 ) I INB 048 047760268 V1529 Ori 05 35 22.8 -05 44 43 13.5 ( 0.12 ) I IN 044 USNO760269 V1530 Ori 05 35 23.3 -05 28 10 14.8 ( 0.35 ) I INB 044 047760270 V1531 Ori 05 35 23.3 -05 18 51 13.1 ( 0.15 ) I INB 044 047760271 V1532 Ori 05 35 23.6 -05 52 29 13.9 ( 0.17 ) I IN 044760272 V1533 Ori 05 35 25.2 -05 33 21 15.0 ( 0.20 ) I INB 044 047760273 V1534 Ori 05 35 25.3 -05 53 21 13.7 ( 0.23 ) I IN 044760274 V1535 Ori 05 35 25.4 -05 10 48 12.5 ( 0.2 ) I INB 044 047760275 V1536 Ori 05 35 25.6 -04 49 31 14.8 ( 0.17 ) I IN 044760276 V1537 Ori 05 35 25.6 -05 30 38 14.4 ( 0.65 ) I EW: 048 047
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m760277 V1538 Ori 05 35 25.7 -05 29 35 16.0 ( 0.22 ) I INB 044 047760278 V1539 Ori 05 35 27.5 -05 35 20 12.0 ( 0.20 ) I INB 044 047760279 V1540 Ori 05 35 27.5 -05 28 31 13.8 ( 0.12 ) I INB 048 047760280 V1541 Ori 05 35 27.7 -05 18 05 15.3 ( 0.25 ) I INB 044 047760281 V1542 Ori 05 35 27.8 -05 28 02 13.8 ( 0.14 ) I INB 048 047760282 V1543 Ori 05 35 28.1 -05 11 38 15.4 ( 0.50 ) I INB 044 047760283 V1544 Ori 05 35 28.2 -05 00 50 14.0 ( 0.20 ): I IN 044 USNO760284 V1545 Ori 05 35 28.3 -05 18 23 13.9 ( 0.12 ) I INB 044 047760285 V1546 Ori 05 35 28.3 -05 59 13 13.9 ( 0.14 ) I IN 044 045760286 V1547 Ori 05 35 28.6 -04 47 27 14.3 ( 0.17 ) I IN 044 046760287 V1548 Ori 05 35 28.9 -05 35 07 14.0 ( 0.2 ) I INB 048 047760288 V1549 Ori 05 35 29.0 -05 49 50 12.2 ( 0.16 ) I IN 044 046760289 V1550 Ori 05 35 29.0 -05 29 11 13.5 ( 0.6 ) I INB 048 047760290 V1551 Ori 05 35 29.3 -05 45 38 14.4 ( 0.12 ) I IN 044 USNO760291 V1552 Ori 05 35 29.6 -05 31 12 13.7 ( 0.13 ) I INB 048 047760292 V1553 Ori 05 35 30.1 -05 51 17 13.2 ( 0.21 ) I IN 044 046760293 V1554 Ori 05 35 30.2 -05 25 52 13.7 ( 0.17 ) I INB 044 047760294 V1555 Ori 05 35 30.8 -05 30 36 13.9 ( 0.45 ) I INB 048 047760295 V1556 Ori 05 35 30.8 -05 43 05 13.3 ( 0.07 ) I IN 044 046760296 V1557 Ori 05 35 31.1 -05 12 28 14.3 ( 0.15 ) I INB 044 047760297 V1558 Ori 05 35 31.2 -05 40 11 13.4 ( 0.12 ) I IN 044 046760298 V1559 Ori 05 35 31.4 -05 28 17 15.0 ( 0.5 ) I INB 048 047760299 V1560 Ori 05 35 31.5 -05 40 28 15.4 ( 0.16 ) I IN 044760300 V1561 Ori 05 35 31.6 -05 30 04 14.5 ( 0.45 ) I INB 048 047760301 V1562 Ori 05 35 31.8 -05 29 34 14.1 ( 0.07 ) I INB 048 047760302 V1563 Ori 05 35 32.3 -05 18 08 13.2 ( 0.09 ) I IN 044 047760303 V1564 Ori 05 35 32.3 -05 44 05 14.6 ( 0.18 ) I IN 044 USNO760304 V1565 Ori 05 35 32.5 -05 26 11 13.1 ( 0.13 ) I INB 048 047760305 V1566 Ori 05 35 33.1 -04 43 59 12.7 ( 0.14 ) I IN 044 045760306 V1567 Ori 05 35 36.7 -05 58 56 14.1 ( 0.14 ) I IN 044 USNO760307 V1568 Ori 05 35 36.7 -05 37 43 12.7 ( 0.10 ) I INB 044 047760308 V1569 Ori 05 35 37.2 -05 10 30 13.8 ( 0.08 ) I IN 044 047760309 V1570 Ori 05 35 37.4 -05 51 28 15.6 ( 0.32 ) I IN 044760310 V1571 Ori 05 35 38.0 -05 28 22 13.7 ( 0.08 ) I INB 048 047760311 V1572 Ori 05 35 38.5 -04 59 41 14.2 ( 0.42 ) I IN 044 045760312 V1573 Ori 05 35 38.6 -05 09 57 15.3 ( 0.15 ) I IN 044 047760313 V1574 Ori 05 35 38.9 -05 36 34 15.5 ( 0.25 ) I INB 044 047760314 V1575 Ori 05 35 39.1 -05 41 00 13.5 ( 0.19 ) I IN 044 046760315 V1576 Ori 05 35 39.1 -05 08 56 12.0 ( 0.12 ) I INB 044 047760316 V1577 Ori 05 35 39.8 -04 44 05 13.0 ( 0.07 ) I IN 044 046760317 V1578 Ori 05 35 39.9 -05 06 37 15.6 ( 0.33 ) I IN 044760318 V1579 Ori 05 35 41.0 -05 06 25 14.1 ( 0.11 ) I IN 044 046760319 V1580 Ori 05 35 44.6 -04 50 10 13.6 ( 0.21 ) I IN 044 046760320 V1581 Ori 05 35 47.5 -05 12 18 13.7 ( 0.06 ) I IN 044 047760321 V1582 Ori 05 35 47.6 -05 19 15 15.3 ( 0.27 ) I INB 044 047760322 V1583 Ori 05 35 48.1 -05 31 56 13.7 ( 0.20 ) I INB 044 047
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m760323 V1584 Ori 05 35 48.8 -05 00 29 14.7 ( 0.30 ) I IN 044 USNO760324 V1585 Ori 05 35 52.1 -05 39 24 14.7 ( 0.17 ) I IN 044760325 V1586 Ori 05 35 54.6 -05 06 28 15.5 ( 0.18 ) I IN 044760326 V1587 Ori 05 35 55.0 -05 13 16 13.9 ( 0.08 ) I IN 044 047760327 V1588 Ori 05 35 56.1 -04 56 55 12.8 ( 0.17 ) I IN 044 046760328 V1589 Ori 05 35 56.9 -05 45 19 14.6 ( 0.38 ) I IN 044 USNO760329 V1590 Ori 05 35 57.4 -05 39 51 14.5 ( 0.12 ) I IN 044760330 V1591 Ori 05 35 59.0 -05 59 09 14.2 ( 0.16 ) I IN 044 USNO760331 V1592 Ori 05 35 59.5 -05 37 11 14.6 ( 0.15 ) I INB 044 047760332 V1593 Ori 05 35 59.9 -05 04 31 16.2 ( 0.19 ) I IN 044760333 V1594 Ori 05 36 00.2 -04 43 46 14.5 ( 0.21 ) I IN 044 USNO760334 V1595 Ori 05 36 00.8 -05 41 07 13.0 ( 0.22 ) I IN 044 046760335 V1596 Ori 05 36 01.3 -05 19 11 15.0 ( 0.13 ) I INB 044 047760336 V1597 Ori 05 36 06.4 -04 41 54 13.2 ( 0.13 ) I IN 044 046760337 V1598 Ori 05 36 07.3 -05 40 22 13.0 ( 0.20 ) I IN 044 045760338 V1599 Ori 05 36 09.9 -05 05 36 16.2 ( 0.16 ) I IN 044760339 V1600 Ori 05 36 09.9 -05 27 31 15.5 ( 0.32 ) I INB 044760340 V1601 Ori 05 36 11.4 -05 38 52 14.9 ( 0.14 ) I IN 044 USNO760341 V1602 Ori 05 36 12.1 -05 33 29 15.9 ( 0.20 ) I INB 044760342 V1603 Ori 05 36 13.1 -04 55 14 14.7 ( 0.16 ) I IN 044 USNO760343 V1604 Ori 05 36 15.7 -04 55 20 15.4 ( 0.19 ) I IN 044760344 V1605 Ori 05 36 16.4 -05 40 03 15.4 ( 0.24 ) I IN 044 USNO760345 V1606 Ori 05 36 19.2 -05 00 29 15.7 ( 0.19 ) I IN 044 USNO760346 V1607 Ori 05 36 24.1 -05 44 48 12.5 ( 0.22 ) I IN 044 046760347 V1608 Ori 05 36 25.5 -05 18 43 15.3 ( 0.22 ): I IN 044 USNO760348 V1609 Ori 05 36 25.8 -04 50 20 13.4 ( 0.16 ) I IN 044 USNO760349 V1610 Ori 05 36 26.8 -05 56 30 16.2 ( 0.21 ): I IN 044760350 V1611 Ori 05 36 26.8 -04 55 06 16.0 ( 0.30 ) I IN 044760351 V1612 Ori 05 36 29.6 -05 20 07 13.7 ( 0.24 ) I INB 044 045760352 V1613 Ori 05 36 30.0 -05 20 06 13.5 ( 0.22 ) I IN 044760353 V1614 Ori 05 36 31.4 -05 25 60 16.3 ( 0.29 ) I IN 044760354 V1615 Ori 05 36 31.7 -05 26 36 14.2 ( 0.12 ) I IN 044 USNO760355 V1616 Ori 05 36 32.8 -06 00 50 15.7 ( 0.22 ) I IN 044760356 V1617 Ori 05 36 34.3 -05 40 54 15.4 ( 0.12 ) I IN 044760357 V1618 Ori 05 36 34.6 -05 32 14 12.7 ( 0.07 ) I IN 044 046760358 V1619 Ori 05 36 38.1 -05 37 10 15.2 ( 0.12 ) I IN 044 USNO760359 AZ Dor 05 36 55.0 -66 33 37 6.26 6.29 V BE 053 DM760360 KN Cam 05 37 29.1 +67 25 33 10.7 14.8 V M 012 GSC760361 V1620 Ori 05 44 04.5 +11 19 55 11.8 13.4 V SR: 054 GSC760362 V1621 Ori 05 44 07.8 +10 05 43 11.92 12.12 * SR 055 GSC760363 V1622 Ori 05 45 43.6 +09 35 36 12.6 13.8 V SR: 054 USNO760364 KO Cam 05 47 44.5 +56 32 33 11.6 12.9 V SR: 012 GSC760365 KP Cam 05 49 03.6 +69 09 08 11.7 12.9 V SR: 012 GSC760366 V507 Aur 05 51 49.5 +54 21 41 13.0 13.9 V SR: 012 USNO760367 V1623 Ori 05 52 27.9 +06 20 53 11.7 12.5 V SRA 056 GSC760368 KQ Cam 05 56 22.6 +66 27 01 11.8 13.0 V SR: 012 GSC
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m760369 V508 Aur 05 57 14.8 +32 22 39 12.1 (15.2 V M 012 USNO760370 V1624 Ori 05 57 27.5 +19 45 26 12.6 13.7 * SR: 057 USNO760371 V791 Mon 06 02 14.9 -10 00 59 10.32 10.59 V IA 027 DM760372 V792 Mon 06 03 16.0 -10 03 37 12.8 (15.5 V M 012 USNO760373 AE Lep 06 03 37.0 -14 53 03 10.17 10.44 V IA 027 DM760374 KR Cam 06 04 02.0 +59 32 19 11.1 12.1 V SR: 012 GSC760375 V1625 Ori 06 04 20.6 -02 28 52 13.5 14.2 V SR: 012 GSC760376 V354 Gem 06 05 01.0 +27 45 55 10.9 12.3 V SR: 012 GSC760377 V1626 Ori 06 05 20.1 +10 04 26 11.57 12.07 * E 058 GSC760378 V509 Aur 06 05 39.5 +52 24 23 12.6 14.0 V SR: 012 USNO760379 V1627 Ori 06 06 07.9 -01 44 02 13.4 14.8 V SR: 012 GSC760380 V793 Mon 06 06 21.1 -05 42 15 14.3 (15.4 V M: 012 USNO760381 V1628 Ori 06 06 21.5 -01 47 48 13.4 15.2 V SR: 012 GSC760382 V510 Aur 06 06 38.7 +37 57 55 13.6 15.1 V SR: 012 GSC760383 KS Cam 06 08 22.8 +57 57 36 11.0 12.0 V SR: 012 GSC760384 V1629 Ori 06 08 33.6 -00 42 52 11.9 12.6 V SR: 012 GSC760385 V511 Aur 06 09 10.0 +50 17 27 11.8 12.3 V SR: 012 GSC760386 KT Cam 06 10 50.5 +67 44 13 12.1 13.1 V SR: 012 GSC760387 V794 Mon 06 11 35.7 -10 01 55 12.6 (15.3 V SR: 012 GSC760388 V512 Aur 06 12 25.1 +43 28 15 11.9 13.5 V SR: 012 GSC760389 V795 Mon 06 13 47.3 -10 19 52 12.4 (15.2 V M 012 GSC760390 V513 Aur 06 14 14.8 +50 41 52 11.9 13.1 V SR: 012 GSC760391 KU Cam 06 14 24.8 +68 38 50 11.7 12.7 V SR: 012 GSC760392 V1630 Ori 06 15 45.6 +00 54 47 13.5 14.5 V LB 012 USNO760393 OV CMa 06 15 51.8 -12 08 37 11.9 13.4 V SR: 012 GSC760394 V1631 Ori 06 16 59.5 -02 06 46 13.3 (15.1 V SR: 012 GSC760395 V796 Mon 06 17 00.3 -08 36 08 12.3 14.0 V SR: 012 USNO760396 V514 Aur 06 17 10.8 +30 37 55 12.0 13.3 V SR: 012 GSC760397 OW CMa 06 18 47.5 -14 13 09 13.2 14.9 V SR: 012 GSC760398 V1632 Ori 06 18 48.5 +00 50 54 13.2 14.0 V SR: 012 GSC760399 V1633 Ori 06 18 56.1 +04 09 20 12.1 ( 0.7 ) V EA 140 GSC760400 V515 Aur 06 19 12.9 +50 28 37 12.7 14.7 V SR: 012 GSC760401 DK Lyn 06 19 48.3 +57 15 13 12.3 (15.3 V M 012 GSC760402 V1634 Ori 06 20 40.0 +06 16 08 11.62 12.16 * SRA: 060 GSC760403 V797 Mon 06 20 49.4 -02 10 38 14.2 (15.5 V M: 012 USNO760404 V516 Aur 06 21 19.5 +41 57 60 13.0 (15.0 V M: 012 USNO760405 V1635 Ori 06 24 54.0 +10 14 05 11.72 12.11 * E 061 GSC760406 V517 Aur 06 25 04.8 +51 46 54 13.2 15.0 V SR: 012 GSC760407 V798 Mon 06 25 21.6 -02 46 38 14.3 (15.0 V M: 012 USNO760408 DL Lyn 06 25 30.9 +57 42 53 12.4 15.3 V M 012 GSC760409 V799 Mon 06 25 52.0 -00 52 40 11.3 12.0 V LB 012 GSC760410 V518 Aur 06 26 36.6 +29 20 02 10.5 11.5 V SR: 012 GSC760411 V800 Mon 06 26 41.2 -02 05 48 12.6 13.9 V SR: 012 GSC760412 V801 Mon 06 27 01.2 -04 35 44 14.3 (15.3 V SR: 012760413 V802 Mon 06 28 00.6 -10 57 13 12.8 14.5 V SR: 012 USNO760414 OX CMa 06 28 52.3 -27 45 14 12.5 14.0 V SR: 012 GSC
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m760415 OY CMa 06 28 55.8 -11 51 00 12.8 (15.2 V M: 012 GSC760416 OZ CMa 06 29 57.9 -15 48 07 12.3 13.3 V SR: 012 GSC760417 V519 Aur 06 32 42.2 +43 17 13 12.0 12.9 V LB 012 GSC760418 V520 Aur 06 33 24.7 +34 54 14 11.2 12.0 V SR: 012 GSC760419 PP CMa 06 33 44.6 -19 42 50 14.6 (15.2 V SR: 012 USNO760420 V521 Aur 06 34 13.6 +45 57 59 11.0 11.7 V SR: 012 GSC760421 PQ CMa 06 34 27.0 -13 41 45 12.5 15.2 V SR: 059 GSC760422 PR CMa 06 34 31.9 -26 37 56 12.2 13.9 V SR: 012 GSC760423 PS CMa 06 35 43.3 -26 22 27 12.5 13.3 V SR: 012 GSC760424 PT CMa 06 36 39.2 -13 05 14 11.5 12.3 V SR: 012 GSC760425 V522 Aur 06 38 07.2 +34 59 21 13.2 (14.7 V SR: 012 USNO760426 AR Col 06 39 14.5 -33 22 10 12.3 13.3 V SR: 012 GSC760427 V803 Mon 06 40 36.6 +09 48 22 15.5 ( 0.20I) V IN 062 063760428 V804 Mon 06 40 44.3 +09 47 31 15.5: ( 0.17 ) I IN 063 063760429 V805 Mon 06 40 45.1 +09 45 42 15.7 ( 0.25I) V IN 063 063760430 PU CMa 06 40 47.7 -24 23 15 11.5 15.1 V UGSU: 064 USNO760431 V806 Mon 06 40 59.7 +09 51 48 16.1 ( 0.15I) V IN 062 063760432 V807 Mon 06 41 02.6 +09 35 13 15.3 ( 0.12I) V IN 062 063760433 V808 Mon 06 41 03.7 +09 27 40 16.3 ( 0.12I) V IN 062 063760434 V809 Mon 06 41 04.2 +09 34 57 21.6 ( 0.54I) V IN 062 063760435 V810 Mon 06 41 04.4 +09 51 51 12.3 ( 0.11I) V IN 062 063760436 V811 Mon 06 41 05.1 +09 51 44 15.1 ( 0.16I) V IN 062 063760437 V812 Mon 06 41 05.3 +09 33 14 14.8 ( 0.12I) V IN 063 063760438 V813 Mon 06 41 05.6 +09 54 18 15.9: ( 0.09I) V IN 062 063760439 V814 Mon 06 41 05.9 +09 27 18 16.3 16.6 V IN 063 063760440 V815 Mon 06 41 06.3 +09 29 31 17.0: ( 0.14I) V IN: 063 063760441 V816 Mon 06 41 07.7 +09 28 15 16.2 16.5 V IN 063 063760442 V817 Mon 06 41 09.1 +09 53 01 16.0: ( 0.35I) V IN 062 063760443 V818 Mon 06 41 09.8 +09 27 14 14.0 ( 0.23I) V IN 062 063760444 V819 Mon 06 41 11.2 +09 26 39 15.5: ( 0.17 ) I IN 062 063760445 V820 Mon 06 41 12.8 +09 52 44 14.8 ( 0.20I) V IN 062 063760446 V821 Mon 06 41 17.8 +09 29 02 18.1 ( 0.26I) V IN 062 063760447 KV Cam 06 41 25.7 +64 50 32 11.4 11.9 V SR: 012 GSC760448 PV CMa 06 45 03.3 -25 22 39 13.2 13.8 V SR: 012 GSC760449 PW CMa 06 47 09.1 -25 21 18 13.2 14.8 V SR: 012 GSC760450 KW Cam 06 48 35.3 +64 20 60 10.3 11.4 V SR: 012 GSC760451 DM Lyn 06 49 44.1 +59 11 17 11.9 12.7 V SR: 012 GSC760452 V355 Gem 07 00 36.5 +26 08 18 10.5 (15.0 V M 054 GSC760453 PX CMa 07 03 03.8 -20 49 13 18.72 19.09 I EW 065 065760454 PY CMa 07 03 04.1 -20 50 23 18.27 18.64 I EW 065 065760455 PZ CMa 07 03 05.0 -20 49 50 16.63 17.11 I EA 065 065760456 QQ CMa 07 03 05.1 -20 49 51 18.60 18.80 I EW 065 065760457 QR CMa 07 03 07.3 -20 49 17 17.68 18.00 I EW 065 065760458 QS CMa 07 03 07.7 -20 49 12 17.71 17.98 I E/RS 065 065760459 QT CMa 07 09 54.7 -14 31 41 12.5 14.2 V SR: 012 GSC760460 BZ CMi 07 11 52.6 +04 04 05 11.4 11.9 * EA: 066 GSC
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m760461 V446 Pup 07 13 19.7 -35 00 34 13.3 14.2 V SR: 012 GSC760462 QU CMa 07 13 54.6 -25 49 20 11.76 12.14 V EB 067 068760463 V356 Gem 07 14 26.5 +24 42 40 6.89 ( 0.04u) V ACV 069 DM760464 QV CMa 07 15 25.4 -17 49 19 12.1 (14.8 V M 070 USNO760465 QW CMa 07 17 44.2 -28 14 50 13.5 14.1 V LB 012 USNO760466 QX CMa 07 18 34.4 -24 57 27 11.13 11.19 b LBV: 071 071760467 QY CMa 07 18 38.8 -24 56 16 10.59 10.64 b DSCTC: 071 071760468 V822 Mon 07 18 49.3 -08 03 39 12.8 14.3 V SR: 012 GSC760469 QZ CMa 07 19 10.2 -29 52 34 12.4 14.7 V SR: 012 GSC760470 V335 CMa 07 19 37.0 -31 17 45 12.0 12.8 V LB: 012 GSC760471 V336 CMa 07 20 05.4 -26 02 30 14.5 15.2 V SR: 012 USNO760472 V337 CMa 07 21 20.0 -20 22 18 12.6 14.5 V SR: 012 USNO760473 V338 CMa 07 21 35.2 -15 44 28 12.3 13.5 V SR: 012 GSC760474 V339 CMa 07 21 35.4 -20 27 36 11.0 11.9 V LB: 012 GSC760475 V340 CMa 07 21 36.7 -28 57 43 12.1 13.0 V SR: 012 GSC760476 V341 CMa 07 21 42.2 -28 29 57 12.3 12.9 V SR: 012 GSC760477 V342 CMa 07 21 43.4 -15 35 28 13.3 15.1 V SR: 012 USNO760478 V343 CMa 07 21 49.1 -28 38 40 11.8 12.7 V SR: 012 GSC760479 V823 Mon 07 22 18.1 -09 56 02 12.3 13.5 V SR: 012 GSC760480 V824 Mon 07 22 47.2 -08 48 55 13.7 (15.3 V M 012 USNO760481 V344 CMa 07 22 49.5 -24 38 20 13.6 14.8 V SR: 012 GSC760482 V345 CMa 07 23 50.1 -15 33 15 13.4 14.1 V SR: 012 USNO760483 V523 Aur 07 24 03.5 +41 26 02 13.3 14.7 * E: 072 GSC760484 V357 Gem 07 24 28.4 +14 34 07 11.7 12.7 V SR: 012 GSC760485 V825 Mon 07 24 33.3 -00 56 40 12.4 13.1 V SR: 012 GSC760486 CC CMi 07 24 51.0 +12 08 17 11.8 12.9 V SR: 012 GSC760487 CD CMi 07 25 27.4 +10 18 24 11.5 11.8 * SR 073 GSC760488 CE CMi 07 25 28.5 +00 35 13 14.5 (15.0 V M: 012 USNO760489 V346 CMa 07 25 30.1 -29 51 23 11.9 12.4 V SR: 012 GSC760490 V347 CMa 07 25 36.1 -16 01 35 13.4 14.3 V SR: 012 USNO760491 V348 CMa 07 25 40.3 -22 02 28 12.0 13.5 V SR: 012 GSC760492 V349 CMa 07 25 58.2 -11 44 22 13.2 (15.4 V M 012760493 CF CMi 07 26 33.2 +10 03 56 12.29 12.59 * SR 074 GSC760494 CG CMi 07 26 46.9 +02 25 58 12.3 13.1 V LB 012 USNO760495 CH CMi 07 27 44.1 +09 19 04 11.1 12.5 V SR: 012 GSC760496 V358 Gem 07 27 47.6 +18 14 37 11.5 12.8 V SR: 012 GSC760497 V826 Mon 07 28 28.2 -00 45 04 12.3 (15.3 V M 012 USNO760498 V827 Mon 07 29 35.5 -09 15 33 7.96 8.00 V ACV 075 DM760499 V447 Pup 07 29 50.8 -27 28 14 12.0 12.8 V LB 012 GSC760500 V448 Pup 07 30 07.4 -29 16 03 12.4 13.0 V SR: 012 GSC760501 V359 Gem 07 30 31.5 +22 36 56 13.0 14.3 V SR: 012 GSC760502 V828 Mon 07 31 38.2 -11 01 38 10.9 12.2 V LB 012 GSC760503 V449 Pup 07 31 38.3 -22 47 05 13.3 14.1 V SR: 012 USNO760504 V450 Pup 07 31 42.3 -30 27 36 11.8 13.2 V SR: 012 GSC760505 DN Lyn 07 31 42.5 +47 33 23 11.7 14.3 V M: 012 GSC760506 V451 Pup 07 32 05.5 -26 38 26 12.0 13.1 V SR: 012 GSC



IBVS 5135 15
Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m760507 V452 Pup 07 32 21.3 -29 04 54 13.1 13.9 V SR: 012 USNO760508 V453 Pup 07 32 24.7 -23 58 06 13.1 15.0 V SR: 012 USNO760509 CI CMi 07 33 17.9 +11 02 08 13.0 15.0 V SR: 012 GSC760510 V454 Pup 07 34 26.8 -16 03 33 13.6 14.4 V LB: 012 USNO760511 V455 Pup 07 34 56.2 -22 50 04 13.2 (15.2 V M: 012 USNO760512 CK CMi 07 35 48.0 +11 01 15 11.3 12.5 V SR: 012 GSC760513 V456 Pup 07 35 58.0 -18 19 52 11.35 ( 1.0 ) V SR: 012 GSC760514 V457 Pup 07 35 59.9 -19 52 57 11.8 13.0 V SR: 012 GSC760515 V458 Pup 07 36 34.8 -21 06 47 11.8 12.8 V SR: 012 GSC760516 V459 Pup 07 37 13.1 -18 06 45 11.9 12.4 V SR: 012 GSC760517 V460 Pup 07 37 25.1 -12 04 10 14.08 14.12 V DSCTC 077 077760518 V461 Pup 07 37 26.1 -13 00 09 14.3 15.2 V SR: 012 USNO760519 V462 Pup 07 37 31.2 -12 02 06 14.66 14.91 V EB: 077 077760520 V463 Pup 07 37 31.6 -12 02 11 13.46 13.50 V DSCTC 077 077760521 V464 Pup 07 37 35.7 -12 03 59 13.39 13.42 V DSCTC 077 077760522 V465 Pup 07 37 40.5 -12 01 26 13.37 13.48 V DSCT 077 077760523 V445 Pup 07 37 56.9 -25 56 59 8.6 (14. V NC: 257 USNO760524 V466 Pup 07 38 45.3 -22 07 09 13.2 13.9 V LB 012 USNO760525 V829 Mon 07 39 39.5 -10 43 05 14.3 (15.3 V M 012 USNO760526 V467 Pup 07 39 42.0 -22 22 18 11.2 12.5 V SR: 012 GSC760527 CL CMi 07 39 47.7 +03 12 42 11.5 12.3 V SR: 012 GSC760528 V468 Pup 07 39 58.0 -37 34 46 5.92 6.02 V BE 078 DM760529 CM CMi 07 40 00.7 +05 59 23 11.7 12.9 V SR: 012 GSC760530 V469 Pup 07 40 00.8 -22 43 35 11.6 12.7 V SR: 012 GSC760531 V470 Pup 07 40 42.8 -22 10 36 12.2 (15.0 V M 012 USNO760532 V471 Pup 07 41 06.0 -26 25 19 12.1 14.6 V SR: 012 USNO760533 V360 Gem 07 42 04.1 +15 20 33 11.0 12.1 V SR: 012 079760534 V472 Pup 07 42 25.7 -18 09 09 12.3 13.3 V SR: 012 USNO760535 V473 Pup 07 42 31.6 -17 54 59 11.20 ( 0.8 ) V SR: 012 GSC760536 V361 Gem 07 42 46.4 +23 09 46 12.0 12.6 V SR: 012 GSC760537 V474 Pup 07 43 20.2 -16 31 01 10.82 ( 0.8 ) V SR: 012 GSC760538 V475 Pup 07 43 38.1 -31 53 22 12.5 (15.1 V M: 012 USNO760539 V476 Pup 07 44 15.1 -25 04 17 11.9 13.5 V SR: 012 USNO760540 V477 Pup 07 45 02.4 -15 00 49 12.8 13.9 V SR: 012 GSC760541 V478 Pup 07 45 31.8 -12 49 12 13.1 13.8 V LB 012 GSC760542 DO Lyn 07 45 42.3 +39 32 49 7.17 ( 0.05 ) V GDOR 080 DM760543 CN CMi 07 45 51.4 +00 55 40 13.1 (15.3 V M 012 USNO760544 V479 Pup 07 46 52.7 -27 19 17 11.8 14.2 V SR: 012 USNO760545 V480 Pup 07 47 48.3 -29 53 43 12.9 14.1 V SR: 012 USNO760546 DP Lyn 07 47 50.0 +58 59 26 11.9 13.1 V SR: 012 GSC760547 V481 Pup 07 48 53.3 -35 06 52 13.0 13.5 V LB: 012 GSC760548 V482 Pup 07 49 13.1 -23 06 21 13.1 15.0 V SR: 012 GSC760549 V483 Pup 07 50 32.7 -18 06 04 13.0 14.7 V SR: 012 USNO760550 V484 Pup 07 51 10.2 -17 57 21 12.5 14.2 V SR: 012 USNO760551 V485 Pup 07 51 33.9 -35 14 05 12.1 13.5 V SR: 012 GSC760552 V486 Pup 07 52 05.4 -30 05 06 11.5 12.1 V LB: 012 GSC
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m760553 CO CMi 07 52 11.1 +10 29 01 12.6 13.7 V SR: 012 GSC760554 V487 Pup 07 52 16.3 -24 27 52 11.9 13.0 V SR: 012 GSC760555 V488 Pup 07 52 38.5 -30 07 05 12.6 13.4 V LB 012 GSC760556 V830 Mon 07 52 44.9 -05 07 11 12.6 13.8 V SR: 012 GSC760557 V362 Gem 07 53 23.8 +14 28 11 10.4 11.2 V SR: 012 GSC760558 V489 Pup 07 53 32.6 -29 02 34 12.5 13.1 V SR: 012 GSC760559 V490 Pup 07 53 54.7 -30 23 55 13.2 14.3 V LB 012 GSC760560 V491 Pup 07 53 56.1 -29 12 31 12.3 12.9 V SR: 012 GSC760561 V492 Pup 07 54 05.3 -16 17 16 11.2 12.7 V SR: 012 GSC760562 V493 Pup 07 54 27.4 -34 08 18 11.72 ( 0.7 ) V SR: 012 GSC760563 V494 Pup 07 54 27.9 -32 20 58 10.9 12.0 V SR: 012 GSC760564 V495 Pup 07 55 06.3 -19 09 24 12.8 14.4 V SR: 012 GSC760565 V496 Pup 07 55 17.2 -32 27 25 11.3 12.2 V GCAS: 012 GSC760566 V497 Pup 07 55 17.6 -29 28 22 12.8 13.7 V SR: 012 GSC760567 V498 Pup 07 55 54.1 -12 43 23 13.3 14.6 V SR: 012 USNO760568 V499 Pup 07 56 30.0 -23 41 21 13.4 14.1 V SR: 012 USNO760569 V500 Pup 07 56 43.0 -28 15 16 11.4 11.9 V SR: 012 GSC760570 GR Cn 07 56 54.0 +09 42 38 12.4 15.2 V M 012 GSC760571 CP CMi 07 56 56.5 +03 22 28 13.5 14.5 V SR: 012 GSC760572 V363 Gem 07 56 58.0 +31 48 53 11.2 12.3 V SR: 012 GSC760573 V501 Pup 07 57 24.1 -28 57 39 13.6 (14.5 V M: 012 GSC760574 V831 Mon 07 57 43.2 -00 41 06 11.2 14.0 V M 012 GSC760575 V502 Pup 07 57 53.2 -31 33 57 12.6 13.1 V SR: 012 GSC760576 V503 Pup 07 58 08.4 -30 55 39 11.6 12.3 V SR: 012 GSC760577 V832 Mon 07 58 43.5 -07 02 12 13.2 14.2 V SR: 012 GSC760578 V504 Pup 07 59 15.3 -31 20 06 11.6 12.4 V SR: 012 GSC760579 CQ CMi 07 59 53.8 +01 50 17 14.0 14.7 V SR: 012 GSC760580 V505 Pup 08 00 27.8 -14 06 14 13.6 (15.1 V M: 012 USNO760581 V506 Pup 08 00 44.1 -15 45 23 12.6 13.1 V SR: 012 GSC760582 V507 Pup 08 00 55.8 -24 26 44 13.8 (14.5 V M: 012 USNO760583 V508 Pup 08 01 35.8 -31 53 49 13.0 13.8 V SR: 012 GSC760584 V364 Gem 08 01 37.5 +29 00 39 10.9 11.5 V SR: 012 GSC760585 V509 Pup 08 02 25.5 -30 32 16 11.3 12.3 V SR: 012 GSC760586 V510 Pup 08 02 40.7 -24 04 43 11.7 12.2 V SRD: 012 GSC760587 V511 Pup 08 03 10.7 -12 14 10 12.4 13.3 V SR: 012 GSC760588 V512 Pup 08 03 19.2 -31 38 01 11.7 12.7 V SR: 012 GSC760589 V513 Pup 08 03 22.2 -31 30 12 10.8 11.7 V SR: 012 GSC760590 V514 Pup 08 03 30.5 -18 00 31 11.7 13.0 V SR: 012 GSC760591 V515 Pup 08 03 42.4 -31 26 46 11.4 12.2 V SR: 012 GSC760592 V516 Pup 08 03 45.6 -47 48 44 16.2 18.5 B E+XM 081 USNO760593 V833 Mon 08 04 30.7 -03 07 48 11.8 14.8 V M: 012 USNO760594 V365 Gem 08 04 33.6 +28 05 55 12.4 13.6 V SR: 012 GSC760595 V517 Pup 08 04 36.4 -31 30 35 12.5 13.3 V SR: 012 GSC760596 V834 Mon 08 05 27.2 -09 41 01 12.8 13.6 V SR: 012 GSC760597 CR CMi 08 06 02.8 +03 09 47 11.5 12.5 V SR: 012 GSC760598 CS CMi 08 06 21.6 +03 23 02 12.3 13.5 V SR: 012 GSC



IBVS 5135 17
Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m760599 V835 Mon 08 06 30.1 -04 26 23 12.6 13.8 V SR: 012 GSC760600 V518 Pup 08 06 51.4 -15 33 24 13.0 14.2 V SR: 012 USNO760601 V519 Pup 08 07 03.5 -32 38 45 11.1 12.0 V SR: 012 GSC760602 V520 Pup 08 07 03.9 -32 21 32 12.7 13.2 V RR: 012 GSC760603 V521 Pup 08 07 05.1 -29 47 44 10.4 11.68 V SR: 012 GSC760604 V522 Pup 08 07 28.9 -32 23 32 12.2 12.9 V SR: 012 GSC760605 V523 Pup 08 07 47.5 -26 33 08 12.8 13.7 V RRAB: 082 GSC760606 V524 Pup 08 07 52.4 -26 32 35 12.9 13.6 V SR: 012 GSC760607 V836 Mon 08 07 58.3 -10 29 31 10.68 ( 0.7 ) V SR: 012 GSC760608 V525 Pup 08 08 03.0 -22 42 56 12.4 12.9 V SR: 012 GSC760609 V526 Pup 08 08 06.6 -32 57 11 10.9 11.8 V SR: 012 GSC760610 CT CMi 08 08 16.2 +00 43 37 12.0 12.5 V SR: 012 GSC760611 V837 Mon 08 08 22.4 -01 05 18 10.72 ( 0.7 ) V SR: 012 GSC760612 V527 Pup 08 08 39.6 -25 43 22 11.4 12.4 V SR: 012 GSC760613 V528 Pup 08 09 04.8 -28 29 06 12.0 12.9 V SR: 012 GSC760614 V529 Pup 08 09 06.9 -32 25 22 12.7 13.4 V SR: 012 GSC760615 V530 Pup 08 09 16.9 -32 48 24 12.8 13.8 V SR: 012 GSC760616 CU CMi 08 09 25.5 +05 08 20 12.7 13.7 V SR: 012 GSC760617 V531 Pup 08 10 10.0 -29 32 03 10.58 11.6 V SR: 012 GSC760618 V532 Pup 08 10 29.1 -32 47 21 12.2 14.5 V SR: 012760619 CV CMi 08 11 09.5 +00 40 31 10.57 ( 0.7 ) V SR: 012 GSC760620 V533 Pup 08 11 13.5 -27 53 26 13.0 13.8 V SR: 012 GSC760621 V534 Pup 08 12 03.4 -20 21 39 11.7 12.3 V SR: 012 GSC760622 V535 Pup 08 12 04.0 -20 02 26 12.4 13.1 V SR: 012 GSC760623 V536 Pup 08 12 12.7 -31 14 14 12.0 13.8 V SR: 012 GSC760624 V537 Pup 08 12 30.6 -30 09 05 12.3 13.0 V SR: 012 GSC760625 V538 Pup 08 13 11.3 -19 56 29 12.9 13.7 V SR: 012 GSC760626 V539 Pup 08 13 38.1 -25 57 36 13.5 14.2 V SR: 012 USNO760627 V362 Hya 08 14 04.8 -08 38 25 12.8 13.8 V SR: 012 GSC760628 V540 Pup 08 14 36.8 -30 58 24 12.1 13.4 V SR: 012 GSC760629 GS Cn 08 15 06.3 +28 31 10 10.9 12.1 V SR: 012 DM760630 V363 Hya 08 15 11.2 -04 27 51 12.8 14.4 V SR: 012 USNO760631 KO UMa 08 15 42.1 +66 10 32 7.18 ( 0.04 ) V GDOR 080 DM760632 V541 Pup 08 15 46.2 -34 23 58 12.4 13.7 V SR: 012 GSC760633 V542 Pup 08 15 60.0 -31 25 55 12.7 13.3 V SR: 012 GSC760634 V543 Pup 08 16 08.2 -31 12 28 13.3 13.9 V SR: 012 GSC760635 V544 Pup 08 16 13.5 -32 35 05 11.3 12.4 V SR: 012 GSC760636 V545 Pup 08 16 54.2 -30 13 19 13.0 13.6 V SR: 012 GSC760637 V546 Pup 08 17 13.2 -34 17 15 10.5 11.2 V SR: 012 DM760638 V547 Pup 08 18 04.0 -28 21 51 11.9 13.0 V SR: 083 GSC760639 V548 Pup 08 18 45.5 -31 51 10 11.7 12.8 V SR: 012 GSC760640 V549 Pup 08 18 59.3 -34 50 38 12.6 13.5 V SR: 012 GSC760641 V550 Pup 08 19 29.9 -32 04 24 13.1 13.6 V SR: 012 GSC760642 V551 Pup 08 20 20.9 -32 13 56 12.3 (14.3 V SR: 012 GSC760643 V552 Pup 08 20 57.1 -19 15 04 9.09 ( 0.5 ) V SRD 084 DM760644 V364 Hya 08 21 27.6 -00 33 49 11.09 ( 0.5 ) V SR: 012 GSC
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m760645 V553 Pup 08 21 45.8 -13 42 13 14.0 14.6 V SR: 012 USNO760646 V365 Hya 08 21 53.2 -09 40 12 11.9 13.1 V SR: 012 GSC760647 GT Cn 08 22 01.4 +13 37 04 10.8 12.4 V SR: 012 GSC760648 V554 Pup 08 22 02.8 -17 41 40 14.3 14.8 V SR: 012 USNO760649 V555 Pup 08 22 14.9 -18 01 22 12.1 14.7 V SR: 012 GSC760650 V556 Pup 08 22 37.4 -18 03 13 11.6 12.5 V SR: 012 GSC760651 V557 Pup 08 22 53.4 -15 18 28 11.3 13.7 V SR: 012 USNO760652 V558 Pup 08 23 10.4 -33 12 13 12.0 (14.5 V M: 012 USNO760653 V559 Pup 08 23 34.6 -21 31 44 12.5 13.2 V SR: 012 GSC760654 DQ Lyn 08 23 41.0 +37 28 11 11.46 11.92 B RRC 085 GSC760655 V560 Pup 08 24 03.1 -26 44 59 11.2 12.0 V SR: 012 DM760656 DR Lyn 08 24 24.5 +50 00 51 11.6 14.3 V EA 012 GSC760657 V561 Pup 08 24 25.9 -24 21 23 11.2 14.8 V M: 012 USNO760658 V562 Pup 08 24 45.9 -33 45 13 11.3 12.8 V SR: 012 GSC760659 V563 Pup 08 24 48.5 -33 07 31 11.8 12.8 V SR: 012 GSC760660 V564 Pup 08 25 02.6 -25 22 00 11.29 ( 0.8 ) V SR: 012 DM760661 V565 Pup 08 25 08.9 -22 41 38 11.4 (15.1 V M 086 USNO760662 V566 Pup 08 25 45.1 -33 18 00 12.4 13.1 V SR: 012 GSC760663 GU Cn 08 26 13.9 +15 21 39 10.6 11.7 V SR: 012 GSC760664 V567 Pup 08 26 39.2 -13 28 22 11.4 12.4 V SR: 012 GSC760665 AS Pyx 08 27 21.9 -26 14 58 14.3 14.8 V RR: 012 GSC760666 V568 Pup 08 27 29.8 -12 43 27 12.0 13.5 V SR: 012 GSC760667 GV Cn 08 27 40.5 +19 15 44 11.4 13.1 V SR: 012 GSC760668 AT Pyx 08 28 40.7 -33 46 23 12.7 (14.0 V INB 012 260760669 AU Pyx 08 29 22.6 -33 33 32 12.1 13.0 V SR: 012 GSC760670 AV Pyx 08 31 01.2 -21 47 38 12.2 (14.2 V M: 087 USNO760671 AW Pyx 08 31 52.8 -26 37 08 11.2 12.5 V SR: 012 DM760672 AX Pyx 08 31 53.3 -34 13 18 12.6 13.8 V SR: 012 GSC760673 AY Pyx 08 32 06.5 -34 11 31 12.4 13.0 V SR: 012 GSC760674 AZ Pyx 08 32 47.2 -34 14 29 11.7 12.5 V SR: 012 GSC760675 V366 Hya 08 34 26.3 -16 39 42 12.9 14.3 V SR: 012 GSC760676 BB Pyx 08 34 33.0 -21 45 35 13.0 14.1 V SR: 012 GSC760677 V367 Hya 08 34 60.0 -17 22 08 12.5 13.4 V SR: 012 GSC760678 BC Pyx 08 35 26.4 -27 16 12 13.2 14.0 V SR: 012 GSC760679 V368 Hya 08 35 40.6 -16 35 40 13.1 14.2 V SR: 012 GSC760680 BD Pyx 08 36 03.6 -19 15 09 12.4 14.5 V SR: 012 USNO760681 V369 Hya 08 36 29.5 -16 01 56 11.8 12.9 V SR: 012 GSC760682 V370 Hya 08 37 13.6 -16 21 41 10.8 11.8 V SR: 012 DM760683 BE Pyx 08 37 45.2 -22 04 41 12.7 13.2 V SR: 012 GSC760684 BF Pyx 08 38 17.9 -18 14 39 10.8 12.0 V SR: 012 GSC760685 BG Pyx 08 38 34.2 -17 40 41 13.6 14.3 V SR: 012 GSC760686 V371 Hya 08 40 24.2 -14 49 20 11.0 (13.8 V M 088 USNO760687 BH Pyx 08 43 41.1 -32 31 39 10.1 (15.0 V M 089 090760688 delta Vel 08 44 42.2 -54 42 32 1.96 ( 0.4 ) V EA 076 DM760689 KP UMa 08 47 50.8 +66 12 38 7.87 ( 0.04 ) V ELL 091 DM760690 GW Cn 08 48 12.7 +21 07 14 12.1 13.1 V L: 012 GSC
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m760691 BI Pyx 08 50 17.8 -23 18 44 11.42 ( 0.6 ) V SR: 012 DM760692 GX Cn 08 50 49.5 +12 17 16 11.72 ( 0.08 ) V RS 092 GSC760693 BK Pyx 08 51 20.4 -19 37 01 11.45 ( 1.0 ) V SR: 012 GSC760694 V372 Hya 08 51 48.1 -19 09 24 10.4 11.6 V SR: 012 DM760695 V373 Hya 08 52 36.2 -19 13 30 13.1 14.7 V SR: 012 GSC760696 BL Pyx 08 59 02.3 -23 16 30 10.8 11.4 V SR: 012 DM760697 V374 Hya 09 00 14.8 -17 38 25 14.3 15.0 V SR: 012 GSC760698 V375 Hya 09 00 16.2 -17 39 23 13.3 (15.3 V M: 012 GSC760699 V376 Hya 09 00 16.6 -16 48 31 11.35 ( 1.1 ) V SR: 012 DM760700 V377 Hya 09 00 55.5 -15 30 52 12.4 13.2 V SR: 012 GSC760701 BM Pyx 09 01 24.4 -24 05 53 13.8 14.5 V SR: 012 GSC760702 V378 Hya 09 01 37.0 -17 08 39 11.6 12.1 V SR: 012 GSC760703 BN Pyx 09 02 20.4 -23 47 01 14.4 15.3 V SR: 012 GSC760704 BO Pyx 09 02 49.8 -19 57 29 14.2 14.8 V SR: 012 GSC760705 BP Pyx 09 03 53.2 -23 49 02 11.96 ( 0.9 ) V SR: 012 DM760706 BQ Pyx 09 04 13.7 -29 53 01 13.2 14.0 V L: 012 GSC760707 BR Pyx 09 04 14.7 -29 29 40 12.7 (15.2 V M: 012 GSC760708 BS Pyx 09 04 43.4 -20 07 45 11.5 12.1 V SR: 012 GSC760709 BT Pyx 09 05 02.8 -28 14 51 13.2 13.8 V SR: 012 GSC760710 BU Pyx 09 05 09.0 -19 57 25 12.7 13.3 V SR: 012 GSC760711 BV Pyx 09 06 30.6 -21 01 53 12.8 13.6 V SR: 012 GSC760712 V379 Hya 09 06 39.0 -19 18 45 12.7 14.8 V SR: 012 GSC760713 DS Lyn 09 06 48.0 +35 51 40 12.7 13.5 V LB: 012 GSC760714 BW Pyx 09 06 53.8 -24 40 05 9.93 ( 0.5 ) V SR: 012 DM760715 BX Pyx 09 07 10.3 -27 16 50 11.9 13.0 V SR: 012 GSC760716 BY Pyx 09 07 34.5 -27 31 07 10.05 ( 0.6 ) V SR: 012 DM760717 BZ Pyx 09 08 10.1 -28 19 10 11.46 ( 0.7 ) V SR: 012 DM760718 CC Pyx 09 09 28.6 -22 13 05 13.3 (15.0 V M: 012 USNO760719 CD Pyx 09 09 40.5 -24 37 59 12.3 12.9 V SR: 012 GSC760720 V380 Hya 09 09 42.4 -17 40 43 11.48 ( 0.6 ) V SR: 012 GSC760721 CE Pyx 09 09 43.8 -27 15 32 11.58 ( 0.7 ) V SR: 012 DM760722 GY Cn 09 09 50.6 +18 49 47 12.5 17.80 V UGSU:+E 093 270760723 V381 Hya 09 12 48.4 -23 21 47 10.47 ( 0.5 ) V SR: 012 DM760724 V382 Hya 09 13 24.1 -15 07 34 11.26 ( 0.6 ) V SR: 012 GSC760725 V383 Hya 09 13 55.7 -17 46 40 12.0 13.6 V SR: 012 GSC760726 CF Pyx 09 14 26.0 -24 31 58 10.3 11.1 V SR: 012 DM760727 CG Pyx 09 14 49.4 -26 41 28 13.0 14.2 V SR: 012 GSC760728 DT Lyn 09 14 55.4 +45 23 41 14.9 ( 0.07*) B RPHS 094 095760729 CH Pyx 09 15 19.9 -24 44 16 11.1 11.6 V SR: 012 DM760730 GZ Cn 09 15 51.7 +09 00 50 13.1 15.4 V UG 261 GSC760731 HH Cn 09 16 50.7 +28 49 43 13.7 18. V UGSS 096 USNO760732 CI Pyx 09 17 06.0 -28 35 57 11.62 ( 0.5 ) V SR: 012 GSC760733 KQ UMa 09 17 20.2 +68 38 06 12.9 14.4 V L: 012 GSC760734 V384 Hya 09 17 26.2 -22 48 11 13.1 14.2 V SR: 012 GSC760735 CK Pyx 09 17 53.8 -29 05 22 13.2 13.8 V SR: 012 GSC760736 CL Pyx 09 22 18.6 -28 27 50 12.0 13.1 V SR: 012 GSC
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m760737 CM Pyx 09 23 15.7 -28 45 23 11.12 ( 0.6 ) V SR: 012 DM760738 V385 Hya 09 29 36.9 -22 05 23 10.85 ( 0.7 ) V SR: 012 DM760739 V386 Hya 09 31 02.5 -23 42 07 12.4 13.2 V SR: 012 DM760740 V387 Hya 09 33 22.4 -20 06 28 13.4 14.7 V SR: 012 USNO760741 V388 Hya 09 33 57.9 -19 55 36 12.7 13.8 V SR: 012 GSC760742 V389 Hya 09 34 47.4 -21 52 35 11.77 ( 0.5 ) V SR: 012 GSC760743 KR UMa 10 01 27.7 +55 53 28 15.00 ( 1.25 ) g NL: 097 098760744 BD Ant 10 18 06.4 -36 02 31 11.5 (14.9 V M 099 USNO760745 KS UMa 10 20 26.7 +53 04 33 12.2 16.2 V UGSU 100 USNO760746 V383 Vel 10 21 41.8 -49 49 24 12.5 17. P UGSS 101 101760747 WX LMi 10 26 27.4 +38 45 05 16.4 ( 1.27 ) R AM 102 USNO760748 UZ Sex 10 28 34.8 -00 00 29 13.83 ( 0.02R ) V R 103 103760749 V542 Car 10 33 41.8 -64 13 46 11.75 ( 0.04 ) V BY 104 105760750 V543 Car 10 35 47.3 -64 18 46 14.61 ( 0.17 ) V BY 104 105760751 V544 Car 10 36 18.3 -64 14 57 15.14 ( 0.17 ) V BY 104 105760752 V545 Car 10 36 26.4 -65 00 17 14.35 ( 0.10 ) V BY 104 105760753 V546 Car 10 36 38.1 -64 47 54 12.73 ( 0.15 ) V BY 104 105760754 V547 Car 10 37 22.3 -64 43 20 15.08 ( 0.08 ) V BY 104 105760755 V548 Car 10 37 49.5 -64 00 51 15.06 ( 0.21 ) V BY 104 105760756 V549 Car 10 39 55.3 -63 36 23 14.88 ( 0.10 ) V BY 104 105760757 V550 Car 10 39 55.9 -63 59 30 12.14 ( 0.11 ) V BY 104 105760758 V551 Car 10 40 30.1 -64 42 17 14.75 ( 0.08 ) V BY 104 105760759 V552 Car 10 40 51.3 -64 42 48 12.19 ( 0.21 ) V BY 104 105760760 V553 Car 10 41 00.0 -64 20 01 15.39 ( 0.10 ) V BY 104 105760761 V554 Car 10 41 45.4 -64 28 03 13.64 ( 0.21 ) V BY 104 105760762 V555 Car 10 42 07.1 -64 46 08 11.57 ( 0.07 ) V BY 104 106760763 V556 Car 10 42 28.1 -64 36 12 15.59 ( 0.07 ) V BY 104 105760764 V557 Car 10 42 41.5 -64 21 05 10.57 ( 0.21 ) V BY 104 107760765 V558 Car 10 44 06.8 -63 59 36 11.07 ( 0.08 ) V BY 104 105760766 V559 Car 10 44 22.5 -64 15 30 10.92 ( 0.06 ) V BY 104 106760767 V560 Car 10 44 33.7 -59 44 15 7.74 ( 0.02 ) V ELL 108 DM760768 V561 Car 10 44 59.6 -65 02 19 10.89 ( 0.09 ) V BY 104 107760769 V562 Car 10 45 18.6 -63 32 27 14.12 ( 0.08 ) V BY 104 105760770 V563 Car 10 45 30.0 -64 25 21 10.66 ( 0.10 ) V BY 104 107760771 V564 Car 10 46 14.8 -64 02 58 10.70 ( 0.12 ) V BY 104 105760772 V565 Car 10 46 35.3 -64 03 45 12.71 ( 0.12 ) V BY 104 105760773 V566 Car 10 46 51.8 -63 34 16 12.97 ( 0.21 ) V BY 104 105760774 V567 Car 10 48 18.4 -64 09 53 10.26 ( 0.05 ) V BY 104 107760775 V568 Car 10 48 25.4 -64 22 44 13.79 ( 0.07 ) V BY 104 105760776 V569 Car 10 49 26.4 -64 39 00 13.33 ( 0.14 ) V BY 104 105760777 V570 Car 10 49 48.4 -64 46 29 11.73 ( 0.10 ) V BY 104 105760778 V571 Car 10 49 56.8 -63 48 19 12.94 ( 0.11 ) V BY 104 105760779 KT UMa 10 58 07.4 +56 07 09 11.07 11.57 V RRAB 109 110760780 WX Crt 11 01 23.8 -11 32 44 12.3 14.3 V SR: 111 GSC760781 KU UMa 11 05 37.2 +58 20 09 14.0 14.8 V SR: 054 GSC760782 GK Leo 11 07 50.5 +27 09 08 11.6 13.2 V LB 054 GSC
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m760783 KV UMa 11 18 10.9 +48 02 13 12.8 18.8 V XND 112 113760784 V1033 Cen 11 41 22.7 -64 10 16 16.6 ( 1.0 ) V XM 114 005760785 GL Leo 11 45 57.1 +23 17 30 18.6 ( 0.04 ) I BY 115 262760786 KW UMa 11 47 07.8 +61 24 07 6.83 ( 0.03 ) B DSCTC 009 DM760787 EE Cha 11 58 35.2 -77 49 32 7.04 7.15 B DSCT 116 DM760788 KX UMa 11 58 43.3 +63 21 15 13.3 14.6 V SRA: 012 GSC760789 DX Cru 12 05 19.3 -62 03 46 14.45 14.61 y GDOR: 117 117760790 EF Cha 12 07 05.5 -78 44 28 7.86 7.97 B DSCT 116 DM760791 KY UMa 12 21 29.1 +53 04 37 12.4 ( 0.05*) B RPHS 094 095760792 LM Com 12 26 30.8 +30 38 52 16.00 16.22 R R 118 095760793 DF CVn 12 43 37.2 +38 44 16 10.96 11.46 V EW 119 120760794 DY Cru 12 47 24.7 -59 41 41 8.4 9.9 V SR 121 GSC760795 KU Dra 13 01 53.5 +65 54 08 11.8 13.3 V RR: 012 GSC760796 OP Vir 13 03 27.6 +04 54 29 8.30 8.64 V SRB 122 DM760797 LN Com 13 11 02.6 +18 03 54 14.0 14.7 V SR: 012 GSC760798 OQ Vir 13 25 43.3 +06 03 17 12.3 14.3 V SR: 054 GSC760799 DG CVn 13 31 46.6 +29 16 37 13.52 ( 0.1 ) B UV+BY: 123 123760800 OR Vir 13 32 13.3 -19 39 51 12.4 14.4 V SR: 054 GSC760801 OS Vir 13 40 41.8 +07 05 12 15.5 16.51 V UV 124 124760802 OT Vir 14 01 07.8 -00 47 45 14.1 (15.5 V M: 012 GSC760803 FT Boo 14 13 59.6 +47 26 43 12.9 15.1 V L: 012 GSC760804 FU Boo 14 22 53.8 +19 32 19 13.5 15.0 V LB: 054 GSC760805 OU Vir 14 35 00.2 -00 46 06 14.5 18.5 V UGSU+E 125 005760806 V1034 Cen 14 35 01.3 -60 23 32 9.14 ( 0.03 ) B DSCTC 009 DM760807 V1035 Cen 14 35 21.5 -62 22 40 9.18 ( 0.02 ) B DSCTC 009 DM760808 V1036 Cen 14 36 39.7 -62 33 42 10.03 ( 0.02 ) B DSCTC 009 DM760809 OV Vir 14 41 30.2 -02 02 28 7.83 ( 0.03v) V DSCTC: 126 DM760810 KL Lib 14 48 34.9 -01 07 03 8.79 ( 0.02v) V DSCTC 263 DM760811 KV Dra 14 50 38.3 +64 03 29 11.8 17.1 V UGSU 127 USNO760812 V1037 Cen 14 56 50.5 -30 05 34 12.0 14.9 V M 054 GSC760813 V1038 Cen 15 02 51.7 -41 36 03 12.7 (14.8 V M 128 GSC760814 KM Lib 15 08 18.8 -03 09 48 12.8 13.8 V SR: 012 GSC760815 FV Boo 15 08 25.8 +09 36 19 12.0 15.1 V M 012 264760816 V344 Ser 15 11 58.8 +06 02 20 13.0 14.4 V L 012 GSC760817 V345 Ser 15 16 21.9 +11 30 02 13.9 14.9 V SR: 012 GSC760818 V346 Ser 15 18 40.3 +14 59 03 11.9 14.0 V SRA 012 GSC760819 V347 Ser 15 27 23.6 +04 28 28 12.9 15.0 V SR: 012 GSC760820 FW Boo 15 29 25.8 +52 25 09 11.4 14.3 V SR: 012 GSC760821 KN Lib 15 29 56.4 -12 53 02 12.9 ( 0.60 ) V RRC 129 129760822 KO Lib 15 30 36.0 -21 45 43 13.5 14.0 V I: 012 GSC760823 KW Dra 15 31 19.7 +52 44 33 10.9 11.9 V SR: 012 GSC760824 KP Lib 15 39 22.3 -12 06 54 13.6 ( 0.6 ) V RRC 130 GSC760825 FX Boo 15 41 07.5 +47 20 44 12.2 (15.1 V M: 012 USNO760826 KX Dra 15 41 44.8 +64 53 56 15.7 ( 0.32 ) B ZZA 131 095760827 V381 Nor 15 50 58.7 -56 28 36 15.6 (21.4 V XND 132 133760828 V1143 So 15 51 22.9 -21 43 07 12.8 14.2 V SR: 012 GSC
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m760829 AK CrB 15 56 01.5 +37 06 22 11.2 12.4 V SR: 012 GSC760830 V1144 So 15 56 29.4 -23 48 19 13.01 ( 0.09 ) V BY 134 135760831 NR Lup 15 56 33.6 -33 18 24 12.0 12.9 V SR: 012 DM760832 NS Lup 15 56 41.3 -33 16 43 13.7 (15.2 V SR: 012 GSC760833 V1145 So 15 56 55.0 -23 29 47 15.45 ( 0.13 ) V BY 134 135760834 V1146 So 15 57 20.1 -23 38 49 12.78 ( 0.06 ) V BY 134 135760835 V1147 So 15 57 25.8 -23 54 22 13.72 ( 0.15 ) V BY: 134 135760836 V1148 So 15 57 34.3 -23 21 11 13.62 ( 0.28 ) V BY 134 135760837 V1149 So 15 58 36.9 -22 57 15 10.10 10.25 V INT 136 DM760838 V1150 So 15 59 60.0 -22 20 37 13.25 ( 0.27 ) V BY: 134 135760839 delta So 16 00 20.0 -22 37 18 1.86 2.32 V GCAS 137 DM760840 V1151 So 16 01 05.2 -22 27 31 13.74 ( 0.16 ) V BY 134 135760841 V1152 So 16 01 25.7 -22 40 40 11.45 ( 0.14 ) V BY 134 135760842 V1153 So 16 02 08.5 -22 54 59 14.09 ( 0.07 ) V BY 134 135760843 V1154 So 16 02 10.5 -22 41 29 11.32 ( 0.13 ) V RS: 134 135760844 V1155 So 16 03 53.7 -26 48 37 13.1 (14.7 V M: 138 USNO760845 V1156 So 16 04 47.7 -19 30 23 11.16 ( 0.17 ) V BY 134 135760846 V1012 Her 16 05 28.9 +42 10 30 12.4 (15.2 V M 012 GSC760847 V1157 So 16 11 20.6 -18 20 54 12.45 ( 0.16 ) V BY 134 135760848 V1158 So 16 14 21.1 -18 41 11 13.3 (15.2 V M: 012 USNO760849 V1159 So 16 18 58.6 -23 16 30 12.60 13.40 V INT: 136 GSC760850 V1160 So 16 20 52.1 -31 53 24 11.3 (14.7 V M 012 USNO760851 V1013 Her 16 24 49.7 +08 04 14 12.6 13.6 * RRAB 140 GSC760852 V2503 Oph 16 25 10.5 -23 19 14 13.39 13.66 V INT 136 265760853 V2504 Oph 16 25 51.8 -08 59 48 13.0 13.6 V EW: 012 GSC760854 V2505 Oph 16 29 48.7 -21 52 12 11.23 ( 0.13 ) V BY 134 135760855 V1161 So 16 32 46.0 -39 45 49 10.1 (13.9 V M 141760856 V2506 Oph 16 45 47.7 -02 13 03 12.3 13.1 V LB: 012 GSC760857 V1162 So 16 46 01.3 -36 33 07 12.5 (14.3 V M: 142 USNO760858 V2507 Oph 16 48 18.0 -14 11 15 13.49 13.66 V INT 136 143760859 V2508 Oph 16 48 45.6 -14 16 35 13.19 13.40 V INT 136 143760860 V2509 Oph 16 51 29.9 +06 22 27 12.7 13.4 * RRAB 140 GSC760861 V2510 Oph 16 53 28.3 -20 27 48 13.5 (15.2 V M: 144 USNO760862 V2511 Oph 16 56 25.1 -20 30 44 13.1 (15.5 V M: 145 USNO760863 V2512 Oph 16 57 12.8 -12 51 23 11.1 12.0 * SR: 146 USNO760864 V2513 Oph 16 58 24.0 -20 23 36 11.1 12.1 * SR: 057 USNO760865 V2514 Oph 16 58 46.7 -12 43 47 11.2 (14.2 * M 146 GSC760866 V2515 Oph 16 59 13.1 -11 20 22 11.8 13.9 * SR: 147 GSC760867 V1014 Her 16 59 25.1 +23 06 20 10.8 12.7 V SR: 012 GSC760868 V2516 Oph 17 00 22.5 -30 01 33 12.5 15.2 * M: 057 USNO760869 V2517 Oph 17 00 52.2 -29 01 34 12.4 (14.0 * SR: 057 USNO760870 V2518 Oph 17 01 00.9 -22 49 47 11.5 13.9 * M: 057 USNO760871 V2519 Oph 17 02 57.5 -28 57 18 11.3 12.3 * SR: 057 USNO760872 V2520 Oph 17 02 58.9 -28 57 16 11.2 12.1 * SR: 057 USNO760873 V2521 Oph 17 03 07.0 -20 33 26 8.8 10.0 * SR: 057 USNO760874 V2522 Oph 17 08 11.4 -27 52 60 12.0 17.7 R M: 148 148
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m760875 V2523 Oph 17 08 36.6 -17 26 31 10.9 12.94 V ZAND 149 GSC760876 V2524 Oph 17 11 49.8 -26 39 12 12.9 16.8 R M: 148 148760877 V2525 Oph 17 15 05.3 -09 23 50 11.9 (15.1 V M 150 USNO760878 V877 Ara 17 16 58.9 -65 32 59 13.5 (15.5 P UG 151 152760879 V2526 Oph 17 19 52.3 -24 55 17 14.5 18. : R M: 148 148760880 V2527 Oph 17 22 04.2 -19 49 08 14.4 19. * UGSU 153 005760881 V348 Ser 17 25 59.5 -14 03 13 13.0 (14.3 V M: 154 USNO760882 V2528 Oph 17 27 58.3 -22 30 03 12.7 (14.7 V SR: 054 USNO760883 V2529 Oph 17 29 56.4 -17 40 40 12.4 (14.6 V M: 155 GSC760884 V349 Ser 17 30 20.0 -10 18 57 11.9 (15.1 V M 156 USNO760885 V2530 Oph 17 31 34.6 +08 09 13 13.5 ( 0.40 ) V RRC: 157 158760886 V1163 So 17 33 37.0 -36 15 35 9.9 12.4 V M 054760887 V2531 Oph 17 36 04.1 -19 43 11 12.7 (13.6 V M: 159 GSC760888 V1164 So 17 36 15.3 -44 44 07 14.63 15.42 V RRAB 160 160760889 V2532 Oph 17 37 34.1 -17 47 14 12.4 (13.3 V M: 161 USNO760890 V4644 Sgr 17 46 14.4 -28 50 03 8.2 9.2 K M 162 162760891 V4645 Sgr 17 46 14.9 -28 48 43 9.6 11.3 K M 162 162760892 V4646 Sgr 17 46 15.2 -28 49 28 8.0 9.6 K M 162 162760893 V4647 Sgr 17 46 15.3 -28 50 04 7.1 7.6 K SDOR 162 267760894 V4648 Sgr 17 46 15.6 -28 50 24 9.6 10.5 K M 162 162760895 V4649 Sgr 17 46 17.4 -28 50 14 7.9 8.6 K M 162 162760896 V4650 Sgr 17 46 18.0 -28 49 03 7.0 7.9 K SDOR 162 267760897 V1165 So 17 49 50.0 -37 05 05 15.8 17.0 V RRAB 163 163760898 V1166 So 17 50 01.3 -37 06 26 15.6 16.0 V RRC: 163 163760899 V1167 So 17 50 18.8 -37 05 49 17.8 18.4 V EW 163 163760900 V1168 So 17 50 18.9 -37 08 09 16.2 17.7 V EA 163 163760901 V1169 So 17 50 34.5 -37 01 32 16.5 16.9 V EA: 163 163760902 V1170 So 17 50 41.5 -37 04 13 15.2 15.55 : V EW 163 163760903 V4651 Sgr 17 51 41.2 -17 36 07 14.2 15.3 * LB 072 USNO760904 V1015 Her 17 52 24.1 +34 11 12 13.8 17.5 B M 164 164760905 V4652 Sgr 17 52 26.6 -17 39 58 13.9 16.9 * M 072 057760906 V4653 Sgr 17 53 02.1 -17 35 35 12.2 14.2 * SR: 057 057760907 V4654 Sgr 17 53 13.6 -17 28 44 12.1 14.8 * M: 072 057760908 V1171 So 17 54 23.5 -30 57 52 14.1 15.3 * SR: 072 USNO760909 V4655 Sgr 17 54 34.2 -19 44 08 11.5 13.0 * SR: 057 057760910 V4643 Sgr 17 54 40.4 -26 14 15 8.1 16. V NA 275 USNO760911 V1172 So 17 54 47.6 -31 01 26 12.3 14.3 * SR: 072 057760912 V1173 So 17 54 53.2 -30 57 34 13.5 14.8 * SR: 072 USNO760913 V4642 Sgr 17 55 09.8 -19 46 01 10.4 (19. V NA 166 165760914 V1174 So 17 55 12.1 -31 01 14 11.7 13.7 * SR: 072 057760915 V1175 So 17 55 33.0 -30 46 33 13.3 15.8 * M: 072 USNO760916 V1176 So 17 56 40.0 -30 04 26 11.8 12.6 * SR: 057 USNO760917 V4656 Sgr 17 56 55.6 -29 31 17 12.6 (15.0 * LB: 057 USNO760918 V350 Ser 17 57 02.0 -14 23 10 11.6 12.8 * SR: 197 USNO760919 V351 Ser 17 57 11.9 -00 28 43 13.3 14.1 * SRA 057 USNO760920 V4657 Sgr 17 57 15.7 -18 12 57 13.6 (16.3 * M: 057 USNO
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m760921 V1177 So 17 57 28.4 -31 15 32 12.4 15.0 * M: 072 USNO760922 V352 Ser 17 57 32.8 -10 12 41 14.0 15.1 * SR: 057 057760923 V4658 Sgr 17 57 34.1 -28 26 06 12.1 (14.5 * M: 057 USNO760924 V4659 Sgr 17 57 37.5 -25 59 43 11.7 13.0 * SR: 057 057760925 V353 Ser 17 57 39.6 -02 48 20 13.1 15.0 * SR: 146 USNO760926 V4660 Sgr 17 57 40.0 -20 46 25 12.4 13.9 * SR: 057 057760927 V4661 Sgr 17 57 41.6 -19 05 42 13.8 (15.9 * SR: 057 USNO760928 V4662 Sgr 17 57 43.8 -22 06 18 13.0 (15.5 * M: 057 057760929 V354 Ser 17 57 46.4 -10 53 54 12.3 (14.7 * M: 197 057760930 V4663 Sgr 17 57 51.3 -24 46 32 12.4 14.1 * SR: 057 USNO760931 V4664 Sgr 17 57 53.6 -21 12 04 13.1 14.4 * SR: 057 USNO760932 V355 Ser 17 57 57.5 -11 40 41 11.7 14.0 * M: 057 USNO760933 V4665 Sgr 17 58 01.3 -29 36 41 12.3 (15.0 * L: 057 057760934 V4666 Sgr 17 58 09.5 -30 04 22 13.1 (14.3 * SR: 057 USNO760935 V2533 Oph 17 58 13.7 -04 36 47 13.4 14.6 V SR: 167 GSC760936 V356 Ser 17 58 22.1 -11 45 13 12.3 15.8 * M: 057 USNO760937 V357 Ser 17 58 23.3 -13 36 29 13.0 14.1 * SR: 057 057760938 V4667 Sgr 17 58 28.3 -29 37 53 12.0 14.1 * SR: 057 USNO760939 V4668 Sgr 17 58 28.9 -27 52 03 12.3 14.6 * SR: 057 057760940 V4669 Sgr 17 58 31.4 -31 14 46 11.8 (14.0 * M: 072 USNO760941 V358 Ser 17 58 37.5 -15 45 19 12.8 14.8 * SR: 057 057760942 V4670 Sgr 17 58 40.7 -28 12 25 9.9 11.9 * SR: 057 USNO760943 V4671 Sgr 17 58 42.4 -18 15 06 10.5 12.8 * M: 269 USNO760944 V4672 Sgr 17 58 45.9 -29 56 09 11.4 (14.4 * M: 072 057760945 V4673 Sgr 17 58 50.9 -20 33 46 12.7 13.7 * SR: 057 USNO760946 V359 Ser 17 58 52.3 -10 35 46 13.5 14.7 * SR: 057 USNO760947 V360 Ser 17 58 54.4 -14 51 53 12.2 (14.6 * M: 197 USNO760948 V4674 Sgr 17 58 58.6 -29 45 33 12.9 14.0 * SR: 269 USNO760949 V4675 Sgr 17 59 00.5 -30 22 55 13.9 (16.5 * M: 057 USNO760950 V4676 Sgr 17 59 02.6 -20 07 01 13.1 13.9 * SR: 057 057760951 V4677 Sgr 17 59 07.8 -27 29 27 11.6 12.8 * SR: 057 USNO760952 V361 Ser 17 59 15.9 -12 07 18 13.2 14.4 * SR: 197 USNO760953 V4678 Sgr 17 59 17.4 -29 50 46 12.9 14.1 * SR: 269 057760954 V4679 Sgr 17 59 18.3 -20 52 37 11.7 13.9 * SR: 269 USNO760955 V4680 Sgr 17 59 21.0 -16 48 32 13.6 15.2 * SR: 269 057760956 V2534 Oph 17 59 29.5 -09 44 16 13.2 14.3 * SR: 147 USNO760957 V4681 Sgr 17 59 34.1 -21 19 41 12.2 13.3 * SR: 057 USNO760958 V4682 Sgr 17 59 37.3 -29 38 30 11.6 13.2 * SR: 072 057760959 V362 Ser 17 59 38.8 -15 57 58 12.9 14.4 * SR: 197 057760960 V4683 Sgr 17 59 39.6 -25 13 30 10.8 19. B : * M 168 USNO760961 V4684 Sgr 17 59 40.4 -29 37 57 12.5 13.6 * SR: 072 USNO760962 V4685 Sgr 17 59 47.5 -25 12 32 13.2 14.5 * E: 057 057760963 V4686 Sgr 17 59 48.2 -31 22 48 12.9 14.8 * SR: 072 USNO760964 V4687 Sgr 17 59 56.1 -24 54 19 13.1 14.1 * SR: 057 057760965 V4688 Sgr 17 59 56.9 -24 51 38 12.3 14.8 * M: 057 057760966 V4689 Sgr 17 59 59.5 -28 03 23 12.0 13.6 * SR: 057 USNO
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m760967 V4690 Sgr 17 59 60.0 -29 34 23 12.7 13.8 * SR: 072 USNO760968 V4691 Sgr 18 00 04.5 -29 50 09 12.7 14.7 * SR: 072 057760969 V4692 Sgr 18 00 09.5 -27 47 42 12.2 14.1 * SR: 269 USNO760970 V4693 Sgr 18 00 20.3 -29 42 58 13.3 14.4 * SR: 072 057760971 V363 Ser 18 00 20.6 -14 30 42 13.8 (15.2 * SR: 057 USNO760972 V4694 Sgr 18 00 30.4 -27 23 42 12.1 13.9 * SR: 057 057760973 V4695 Sgr 18 00 41.3 -29 37 37 11.7 12.6 * SR: 057 USNO760974 V4696 Sgr 18 00 44.1 -29 53 15 12.9 15.0 * SR: 072 USNO760975 V4697 Sgr 18 00 44.7 -30 13 12 13.2 14.3 * SR: 057 057760976 V364 Ser 18 00 53.0 -10 32 36 12.3 14.6 * SR: 146 USNO760977 V4698 Sgr 18 00 53.1 -31 28 52 12.3 15.2 * M: 057 USNO760978 V365 Ser 18 00 55.0 -14 38 29 12.3 14.2 * SR: 197 057760979 V4699 Sgr 18 01 02.2 -23 40 51 13.1 14.0 * SR: 269 057760980 V4700 Sgr 18 01 02.5 -31 14 26 12.5 15.4 * M: 072 USNO760981 V4701 Sgr 18 01 09.9 -30 03 31 11.1 14.4 * M: 057 057760982 V4702 Sgr 18 01 10.3 -27 08 48 12.6 (14.5 * SR: 057 USNO760983 V4703 Sgr 18 01 11.1 -18 00 27 14.7 (16.5 * M: 269 USNO760984 V4704 Sgr 18 01 25.5 -18 51 56 14.0 (15.4 * SR: 057 USNO760985 V366 Ser 18 01 25.9 -14 56 31 13.2 (14.6 * SR: 197 USNO760986 V4705 Sgr 18 01 26.9 -29 36 57 13.1 14.5 * SR: 057 USNO760987 V4706 Sgr 18 01 30.5 -27 57 02 11.9 12.7 * SR: 057 GSC760988 V4707 Sgr 18 01 45.3 -30 05 03 13.1 (14.4 * SR: 072 USNO760989 V4708 Sgr 18 01 45.5 -29 46 12 12.6 13.6 * SR: 057 USNO760990 V4709 Sgr 18 01 56.2 -17 06 42 13.2 (14.3 * SR: 269 057760991 V367 Ser 18 02 05.8 -10 39 39 13.5 16.1 * M: 057 057760992 V4710 Sgr 18 02 19.7 -27 42 02 11.9 12.8 * SR: 057 057760993 V4711 Sgr 18 02 23.3 -29 45 22 13.3 (14.4 * SR: 057 USNO760994 V4712 Sgr 18 02 25.3 -27 50 37 10.8 12.5 * SR: 057 USNO760995 V4713 Sgr 18 02 29.5 -30 24 14 11.9 14.5 * M: 057 USNO760996 V4714 Sgr 18 02 30.5 -24 51 27 11.2 12.5 * SR: 269 057760997 V4715 Sgr 18 02 33.9 -31 25 20 12.2 14.3 * SR: 072 057760998 V368 Ser 18 02 43.6 -02 52 45 13.9 14.8 * SR: 146 057760999 V369 Ser 18 02 48.6 -15 41 25 13.0 (14.4 * SR: 269 057761000 V4716 Sgr 18 02 48.6 -21 17 20 13.3 14.0 * SR: 269 USNO761001 V4717 Sgr 18 03 02.6 -31 09 15 12.7 (14.0 * SR: 057 057761002 V4718 Sgr 18 03 11.7 -27 39 31 12.6 (14.4 * SR: 057 057761003 V4719 Sgr 18 05 29.2 -27 48 22 12.7 14.2 * SR: 072 USNO761004 V722 CrA 18 06 13.6 -40 15 07 12.3 (13.0 V SR: 054 GSC761005 V2535 Oph 18 07 29.2 +06 22 37 12.8 13.1 * SR 169 USNO761006 V4720 Sgr 18 07 57.7 -27 15 52 12.5 14.5 * SR: 057 USNO761007 V4721 Sgr 18 08 11.4 -27 14 08 12.9 14.6 * SR: 057 USNO761008 V2536 Oph 18 09 57.3 +08 50 26 11.55 12.08 * EA 170 GSC761009 V4722 Sgr 18 10 44.4 -26 09 00 21.5 (22.5 B XB 171 171761010 V4723 Sgr 18 11 47.0 -29 20 24 11.9 (13.1 V M 172761011 V4724 Sgr 18 11 57.8 -18 52 12 11.1 (13.2 V M: 173 USNO761012 V4725 Sgr 18 13 25.9 -28 56 51 10.9 11.8 V SR 174 GSC
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m761013 V1016 Her 18 16 58.2 +15 59 19 11.0 15.0 V M 012 GSC761014 V2537 Oph 18 21 13.5 +00 27 23 12.5 (15.1 V M: 175 USNO761015 V1017 Her 18 21 26.1 +18 10 26 10.29 10.47 V EA 176 DM761016 V464 St 18 25 00.9 -06 50 57 13.3 (15.2 V M 177 GSC761017 V4726 Sgr 18 26 19.2 -29 28 14 12.1 (13.4 V M 178 GSC761018 V1018 Her 18 29 46.4 +14 07 46 10.5 11.6 V SR 179 GSC761019 V370 Ser 18 29 49.1 +01 16 31 16.3 17.3 H INT 180 271761020 V371 Ser 18 29 51.1 +01 16 39 10.2 12.2 K INT 271 271761021 V562 Lyr 18 31 13.9 +46 58 35 11.8 16.8 P ZAND: 181 GSC761022 V2538 Oph 18 32 06.9 +08 07 12 12.1 12.5 * SR: 066 GSC761023 V4727 Sgr 18 33 30.7 -28 58 51 10.6 (13.8 V E 182 DM761024 V463 St 18 34 03.2 -14 45 12 10.6 (18. V NA 183 184761025 V2539 Oph 18 35 06.1 +08 14 28 12.2 12.4 * SR: 169 USNO761026 V723 CrA 18 38 21.4 -38 53 56 12.1 12.8 V SR: 054 GSC761027 V724 CrA 18 39 22.8 -38 25 25 10.0 11.0 V SR: 054 GSC761028 V465 St 18 40 22.6 -15 34 13 12.1 (12.9 V SR: 185 GSC761029 V725 CrA 18 40 27.2 -38 19 30 12.1 12.8 V SR: 054 GSC761030 V4728 Sgr 18 41 37.0 -27 57 01 9.00 9.28 V SRD 084 DM761031 V726 CrA 18 44 30.8 -43 41 09 11.0 (14.3 V M 186 187761032 V563 Lyr 18 45 06.6 +40 11 12 10.96 11.47 V EW 188 DM761033 V1019 Her 18 45 43.7 +16 01 57 11.2 12.8 V LB: 012 GSC761034 V1495 Aql 18 53 17.8 -00 06 28 14.0 15.0 P DCEP 189 189761035 V1496 Aql 18 54 59.5 -00 04 36 12.5 13.4 P DCEP: 189 189761036 V349 Sge 18 57 26.5 +19 48 47 10.5 12.6 * SR: 146 GSC761037 V1497 Aql 18 57 26.7 -03 34 34 11.8 13.5 * SR: 057 USNO761038 V4729 Sgr 18 57 32.8 -18 55 17 13.8 15.2 * SR: 197 USNO761039 V1498 Aql 18 57 35.9 +10 09 02 13.8 15.5 * SR: 057 057761040 V1020 Her 18 57 43.5 +13 37 16 13.6 15.5 * SR: 057 057761041 V1499 Aql 18 57 51.1 -01 59 00 10.7 11.6 * SR 190 USNO761042 V727 CrA 18 58 03.9 -43 50 32 12.7 (14.7 V M: 191 GSC761043 V1500 Aql 18 58 10.3 -05 44 59 12.3 13.3 * SR: 192 USNO761044 KY Dra 18 58 15.7 +63 48 58 12.1 12.8 V SR: 012 GSC761045 V466 St 18 58 34.5 -04 04 51 13.7 14.4 * SR: 190 057761046 V1501 Aql 18 58 39.6 -03 58 17 13.2 15.8 * M: 057 USNO761047 V406 Vul 18 58 41.5 +22 39 30 15.33 (24. V XND 193 194761048 V1502 Aql 18 58 52.6 -09 41 07 11.5 12.9 * SR: 195 057761049 V1503 Aql 18 59 01.3 -03 23 07 12.5 13.8 * SR: 147 057761050 V1504 Aql 18 59 01.4 +10 42 21 14.0 (16.0 * M: 057 057761051 V4730 Sgr 18 59 01.4 -16 51 58 11.3 12.6 * SR: 057 GSC761052 V467 St 18 59 05.4 -15 15 48 11.7 14.8 * M: 057 USNO761053 V1505 Aql 18 59 11.1 -01 38 50 13.2 (14.6 * SR: 192 057761054 V4731 Sgr 18 59 27.2 -13 51 23 13.2 14.5 * SR: 197 057761055 V4732 Sgr 18 59 39.6 -14 26 17 11.13 11.15 V PVTEL 196 GSC761056 V1506 Aql 18 59 51.2 +10 08 32 13.1 (15.8 * M: 057 057761057 V1507 Aql 18 59 53.8 -03 14 34 10.5 (13.1 * M: 190 057761058 V1508 Aql 18 59 55.1 -10 10 59 12.5 13.9 * SR: 190 USNO
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m761059 V350 Sge 19 00 11.6 +20 03 54 12.4 13.1 * SR: 147 USNO761060 V1509 Aql 19 00 11.9 -02 57 24 10.8 13.6 * SR: 197 057761061 V1510 Aql 19 00 17.7 -06 06 58 11.7 14.5 * M: 192 USNO761062 V351 Sge 19 00 17.9 +19 35 40 12.1 13.6 * SR: 147 USNO761063 V1511 Aql 19 00 31.8 -02 12 20 13.0 14.8 * SR 057 USNO761064 V1512 Aql 19 00 49.5 -01 53 45 12.1 13.3 * SR 195 USNO761065 V1513 Aql 19 01 05.0 -03 10 49 11.0 13.2 * SR: 197 USNO761066 V1514 Aql 19 01 10.0 -10 03 30 12.5 14.0 * SR: 072 USNO761067 V1515 Aql 19 01 15.0 +11 32 39 12.3 13.7 * SR: 057 057761068 V1516 Aql 19 01 20.4 -03 30 36 12.9 14.4 * SR: 057 USNO761069 V352 Sge 19 01 38.1 +19 03 19 12.0 13.6 * SR: 057 USNO761070 V1517 Aql 19 01 39.6 -06 46 23 12.2 14.3 * SR: 192 USNO761071 V1518 Aql 19 01 53.2 +10 56 55 13.1 15.1 * SR: 057 057761072 V1519 Aql 19 01 53.3 +12 05 33 12.1 13.6 * SR: 057 057761073 V1520 Aql 19 01 58.5 -02 00 47 12.5 ( 0.7 ) V SR 198 GSC761074 V1521 Aql 19 02 09.5 +16 56 05 12.8 14.3 * SR 057 USNO761075 V4733 Sgr 19 02 22.2 -18 25 18 11.9 13.3 * SR: 057 GSC761076 V1522 Aql 19 02 25.4 -07 56 50 11.3 13.4 * SR: 190 USNO761077 V1523 Aql 19 02 28.4 -01 12 17 13.7 16.0 * SR: 057 057761078 V1524 Aql 19 02 36.0 -07 01 34 11.1 13.2 * SR: 190 GSC761079 V1525 Aql 19 02 42.9 -01 42 51 12.7 14.5 * SR: 192 057761080 V1526 Aql 19 06 05.7 -01 29 59 10. (12.5 * M 199 USNO761081 V1527 Aql 19 08 47.6 -04 02 46 14.1 ( 1.5 *) V M: 200 USNO761082 V1528 Aql 19 08 53.1 -02 01 18 11.0 (12.0 I M 198761083 V394 Pav 19 09 23.3 -60 07 03 18.43 19.03 V EW 201 201761084 V395 Pav 19 09 35.7 -59 49 21 16.88 17.39 V EW 201 201761085 V396 Pav 19 09 52.7 -59 58 11 19.10 19.70 V EW 201761086 V4734 Sgr 19 09 59.9 -26 38 25 10.7 14.0 V M 202 GSC761087 V1529 Aql 19 11 03.0 +00 39 38 17.3 17.7 I EW 203 203761088 V1530 Aql 19 11 05.9 +00 39 06 17.6 18.1 I EW 203 203761089 V1531 Aql 19 11 09.2 +00 31 54 15.5 15.7 I EW 203 203761090 V397 Pav 19 11 10.8 -59 58 53 17.03 17.51 V EW 201 201761091 V1532 Aql 19 11 14.1 +00 34 46 15.2 15.6 I EW 203 203761092 V1533 Aql 19 11 17.7 +00 33 35 17.5 18.1 I EA 203 203761093 V1534 Aql 19 11 18.3 +00 37 12 16.6 17.1 I EW 203 203761094 V1535 Aql 19 11 23.5 +00 36 05 16.2 16.6 I EW 203 203761095 V1536 Aql 19 11 24.8 +00 38 20 18.5 19.1 I EW 203 203761096 V1537 Aql 19 11 28.8 +00 32 49 16.9 17.7 I EW 203 203761097 V398 Pav 19 12 16.3 -59 53 09 15.90 16.23 V EW 201 201761098 V4735 Sgr 19 13 38.3 -18 24 34 11.2 (13.8 V M: 204 USNO761099 V407 Vul 19 14 26.1 +24 56 44 18.2 ( 0.06 ) I XM 205 205761100 V564 Lyr 19 20 39.9 +37 43 55 16.27 16.38 V FKCOM: 206 206761101 V565 Lyr 19 20 49.4 +37 46 09 17.73 18.20 V EA 207 207761102 V566 Lyr 19 20 52.3 +37 45 51 15.43 15.52 V BY: 207 207761103 V567 Lyr 19 20 54.2 +37 45 35 17.38 17.67 V EA 207 207761104 V568 Lyr 19 20 57.4 +37 45 37 17.54 17.65 V EA 207 207



28 IBVS 5135
Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m761105 V1538 Aql 19 24 36.4 +06 31 28 12.3 12.7 * EW: 272 GSC761106 V1539 Aql 19 26 34.5 +03 31 52 8.43 ( 0.03) V LBV 208 DM761107 V1540 Aql 19 28 09.3 +10 29 38 12.4 13.4 * SR: 057 057761108 V353 Sge 19 28 37.7 +17 32 36 14.03 14.44 V CEP: 209 USNO761109 V2213 Cyg 19 28 57.9 +43 06 26 13.9 ( 0.47) R EW: 210 210761110 V408 Vul 19 30 27.4 +20 16 04 18.4 18.8 V EW: 211 211761111 V354 Sge 19 31 15.5 +19 00 43 15.42 15.80 I CEP 209761112 V2214 Cyg 19 32 14.9 +27 58 35 13.82 ( 0.06) V RPHS+ELL 212 036761113 V355 Sge 19 35 44.8 +18 56 42 14.7 15.6 B DCEP 213 213761114 V2215 Cyg 19 37 59.3 +30 53 10 15.59 16.65 V EA: 214 214761115 V2216 Cyg 19 38 07.2 +30 52 01 12.29 12.35 V DSCTC: 214 214761116 V409 Vul 19 40 13.6 +22 31 34 11.73 12.05 V BE: 215 GSC761117 V4736 Sgr 19 42 01.5 -23 10 38 12.4 (15.0 V M 216 USNO761118 V1541 Aql 19 42 58.2 -05 13 37 9.52 (13. * M 217 USNO761119 V410 Vul 19 42 59.5 +23 25 34 17.75 18.48 V CEP 209 USNO761120 V411 Vul 19 43 07.3 +23 04 33 16.03 16.37 I CEP 209761121 V412 Vul 19 45 36.7 +24 12 09 16.22 16.68 V CEP 209 USNO761122 V413 Vul 19 46 11.4 +24 09 05 15.30 15.65 V CEP 209 USNO761123 V414 Vul 19 46 11.9 +25 00 34 15.01 15.45 I CEP 209761124 V1542 Aql 19 46 25.1 +08 45 13 11.71 12.34 * DSCT: 170 GSC761125 V415 Vul 19 46 46.9 +24 46 47 13.92 14.23 V CEP 209 GSC761126 V2217 Cyg 19 46 55.5 +34 23 35 12.0 ( 0.15) R SRA 218 218761127 V1543 Aql 19 49 15.2 +10 35 43 12.13 12.40 * SR 169 GSC761128 V416 Vul 19 50 25.9 +26 51 45 15.93 16.30 I CEP 209761129 V417 Vul 19 50 49.3 +26 19 46 16.10 16.46 V CEP 209 USNO761130 V1544 Aql 19 54 12.7 +10 39 29 12.2 12.5 * SR 169 GSC761131 V2218 Cyg 19 56 57.5 +34 09 53 11.0 14.4 * M: 192 USNO761132 V2219 Cyg 19 57 02.6 +34 40 41 14.0 (15.0 * SR: 057 057761133 V1545 Aql 19 57 06.6 -07 45 28 10.09 (12.5 * M 219 GSC761134 V2220 Cyg 19 57 31.5 +35 46 12 13.6 (16.5 * M: 057 057761135 V2221 Cyg 19 57 43.8 +30 46 21 12.4 13.7 * SR: 192 USNO761136 V2222 Cyg 19 57 52.6 +30 11 55 12.3 13.4 * SR: 057 057761137 V2223 Cyg 19 57 55.1 +31 46 00 10.5 12.0 * SR: 057 USNO761138 V2224 Cyg 19 58 06.3 +36 59 10 12.6 (15.0 * M: 197 057761139 V2225 Cyg 19 58 08.6 +30 06 29 11.1 12.2 * SR: 195 057761140 V2226 Cyg 19 58 32.2 +36 49 40 12.9 (14.8 * SR: 197 057761141 V1546 Aql 19 58 55.3 +11 07 03 12.0 12.9 * SR: 197 GSC761142 V418 Vul 19 59 41.9 +22 33 50 13.6 (16.0 * M: 057 USNO761143 V2227 Cyg 19 59 43.2 +36 52 23 13.0 14.0 * SR: 147 USNO761144 V2228 Cyg 19 59 55.8 +29 34 31 11.9 12.5 * SR: 057 057761145 V2229 Cyg 20 00 33.8 +29 36 13 13.5 (14.7 * SR: 057 USNO761146 V2230 Cyg 20 00 37.6 +32 05 42 12.0 12.9 * SR: 197 057761147 V2231 Cyg 20 00 49.5 +34 07 58 13.7 15.8 * SR: 057 057761148 V2232 Cyg 20 01 01.4 +30 11 18 17.41 18.02 V CEP 209761149 V2233 Cyg 20 01 16.1 +31 09 50 13.3 14.5 * SR: 147 USNO761150 V2234 Cyg 20 01 40.7 +40 11 30 12.3 13.0 * SR: 057 USNO



IBVS 5135 29
Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m761151 V2235 Cyg 20 02 20.4 +37 18 01 13.1 14.6 * SR: 197 USNO761152 V2236 Cyg 20 02 44.1 +37 50 59 11.7 12.4 * SR: 057 USNO761153 V2237 Cyg 20 02 46.5 +30 41 36 12.8 15.0 * SR: 057 057761154 V2238 Cyg 20 06 21.5 +35 54 19 10.54 ( 0.08 ) V DSCTC 220 220761155 V1547 Aql 20 09 36.2 +10 39 09 12.63 13.04 * SR 169 GSC761156 V419 Vul 20 10 19.5 +29 20 09 11.3 12.3 * SR: 221 GSC761157 KZ Dra 20 11 19.9 +68 33 31 11.2 12.4 V EA 012 GSC761158 V2239 Cyg 20 15 17.6 +37 31 44 11.73 12.51 * EA 222 GSC761159 V2240 Cyg 20 15 56.0 +37 27 16 12.03 12.29 * EW 223 GSC761160 V2241 Cyg 20 16 12.4 +37 41 57 15.0 ( 0.26 ) I EW: 224 224761161 V2242 Cyg 20 16 31.8 +37 42 32 15.2 15.7 I EW 224 224761162 V2243 Cyg 20 16 41.6 +37 38 06 15.4 16.0 I EB 224 224761163 V2244 Cyg 20 16 59.2 +37 37 28 14.22 14.48 I RRC 224 224761164 V4737 Sgr 20 17 26.4 -30 04 26 12.2 14.4 V SR: 225 GSC761165 NV Del 20 18 13.7 +10 37 55 11.64 11.94 * SR 169 GSC761166 V4738 Sgr 20 22 37.5 -39 54 12 18.1 19.2 V XM 016 016761167 V2245 Cyg 20 23 10.8 +40 52 30 8.50 ( 0.04 ) V LBV: 226 DM761168 V2246 Cyg 20 32 15.2 +37 38 15 9.74 10.34 K XP 227 228761169 NW Del 20 46 53.8 +05 51 27 13.9 (15.0 V M 054761170 V2247 Cyg 20 48 48.0 +34 26 08 10.4 11.3 B EA 229 GSC761171 NX Del 20 50 25.1 +06 05 38 10.0 11.0 V SRB 054 GSC761172 V420 Vul 20 59 36.9 +26 28 34 10.3 13.0 V M 230 230761173 V2248 Cyg 21 00 14.2 +39 40 23 13.0 15.3 * SR: 147 057761174 V2249 Cyg 21 00 37.2 +37 28 55 12.6 14.4 * SR: 195 USNO761175 V421 Vul 21 03 10.3 +24 27 07 7.44 7.61 V SR 122 DM761176 MO Aqr 21 03 57.0 -02 10 04 9.95 10.26 V SRD 231 DM761177 SZ Equ 21 04 22.4 +10 28 29 12.1 12.6 * SR 169 GSC761178 V422 Vul 21 05 11.0 +26 54 14 11.0 (13.2 V M 232 USNO761179 V2250 Cyg 21 10 13.5 +52 51 02 8.9 11.5 I M 006 011761180 TT Equ 21 10 21.1 +10 36 01 12.33 12.84 * SR 169 GSC761181 V2251 Cyg 21 14 39.6 +50 23 51 15.11 ( 0.16 ) R EW: 233 233761182 V535 Cep 21 17 35.0 +65 19 47 12.0 13.0 V SR: 012 GSC761183 V536 Cep 21 19 07.2 +65 31 13 11.2 11.7 V SR: 012 GSC761184 V537 Cep 21 20 24.0 +64 41 53 12.4 13.4 V SR: 012 GSC761185 V538 Cep 21 21 29.3 +63 42 20 13.3 14.2 V SR: 012 GSC761186 V539 Cep 21 22 35.7 +61 29 10 12.3 12.9 V SR: 012 GSC761187 V540 Cep 21 23 23.8 +60 17 28 12.7 13.7 V SR: 012 GSC761188 V541 Cep 21 23 36.2 +61 58 57 10.7 11.4 V SR: 012 GSC761189 TU Equ 21 23 49.3 +06 26 11 11.7 12.3 V SR: 054 GSC761190 V542 Cep 21 24 39.2 +59 43 04 13.0 14.3 V SR: 012 GSC761191 V543 Cep 21 27 02.2 +56 59 55 10.9 11.5 V SR: 012 GSC761192 V544 Cep 21 27 11.6 +58 13 40 14.2 14.9 V SR: 012 GSC761193 V545 Cep 21 28 05.8 +66 20 26 11.8 12.6 V SR: 012 GSC761194 V546 Cep 21 28 32.1 +61 50 51 13.0 14.3 V SR: 012 GSC761195 V547 Cep 21 28 47.5 +58 53 29 12.1 12.6 V SR: 012 GSC761196 V548 Cep 21 29 00.1 +65 39 21 14.2 14.7 V SR: 012 GSC
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m761197 V549 Cep 21 30 01.0 +61 41 37 13.1 13.8 V SR: 012 GSC761198 V550 Cep 21 30 15.8 +58 17 39 12.0 12.6 V SR: 012 GSC761199 V551 Cep 21 30 43.9 +58 46 48 12.0 12.6 V SR: 012 GSC761200 V552 Cep 21 31 00.4 +58 39 15 13.2 13.8 V SR: 012 GSC761201 V553 Cep 21 31 03.5 +67 53 33 11.9 12.4 V SR: 012 GSC761202 V554 Cep 21 32 01.6 +65 21 18 13.5 14.1 V SR: 012 GSC761203 V555 Cep 21 32 02.9 +65 09 46 13.1 13.8 V SR: 012 GSC761204 V556 Cep 21 32 43.0 +60 42 53 12.5 13.6 V SR: 054 GSC761205 V2252 Cyg 21 32 48.6 +54 40 15 13.7 14.5 V SR: 054 GSC761206 V2253 Cyg 21 32 50.3 +39 22 09 14.1 (18.6 B M 234 234761207 V557 Cep 21 33 23.1 +56 44 46 13.9 14.5 V SR: 012 GSC761208 V558 Cep 21 34 08.7 +61 14 23 13.7 14.5 V SR: 054 GSC761209 V559 Cep 21 35 08.0 +62 52 26 12.7 14.1 V SR: 012 GSC761210 V2254 Cyg 21 35 08.9 +55 06 40 12.6 13.3 V SR: 054 GSC761211 V560 Cep 21 36 10.4 +55 41 11 11.8 12.4 V SR: 012 GSC761212 V2255 Cyg 21 36 28.5 +55 15 34 12.9 13.5 V SR: 054 GSC761213 V2256 Cyg 21 36 53.9 +33 43 07 8.07 8.17 Hp ELL 235 DM761214 V371 Peg 21 36 54.3 +13 40 32 12.1 13.6 V SR: 012 GSC761215 V561 Cep 21 36 57.8 +56 57 36 12.2 12.8 V SR: 012 GSC761216 V2257 Cyg 21 37 03.0 +54 55 41 12.5 13.0 V SR: 054 GSC761217 V562 Cep 21 37 11.1 +61 04 56 12.8 13.6 V SR: 054 GSC761218 V563 Cep 21 37 23.1 +63 11 20 12.7 14.2 V SR: 012 GSC761219 V564 Cep 21 38 33.3 +69 18 40 10.7 11.4 V SR: 012 GSC761220 V565 Cep 21 38 59.9 +61 46 12 13.8 14.3 V SR: 012 GSC761221 V566 Cep 21 39 10.4 +68 16 12 12.5 13.0 V SR: 012 GSC761222 V567 Cep 21 39 25.6 +67 58 24 12.0 13.4 V SR: 012 GSC761223 CF Ind 21 39 40.8 -51 34 22 7.76 7.81 Hp DSCTC 009 DM761224 V568 Cep 21 39 46.3 +57 39 36 11.6 12.2 V SR: 012 GSC761225 V2258 Cyg 21 39 58.3 +54 38 60 11.2 12.3 V SR: 054 GSC761226 V569 Cep 21 40 04.7 +55 50 55 11.6 12.5 V SR: 012 GSC761227 V570 Cep 21 40 25.0 +60 50 43 12.3 12.8 V SR: 054 GSC761228 V571 Cep 21 40 50.0 +55 47 58 11.8 12.8 V SR: 012 GSC761229 V572 Cep 21 40 53.9 +62 05 04 13.0 13.5 V SR: 012 GSC761230 V573 Cep 21 41 16.6 +66 40 54 14.3 14.9 V SR: 012 GSC761231 V574 Cep 21 41 32.3 +67 52 47 11.7 12.3 V SR: 012 GSC761232 V575 Cep 21 41 49.0 +58 37 07 13.2 14.0 V SR: 012 GSC761233 V576 Cep 21 42 03.8 +56 54 25 13.1 13.6 V SR: 012 GSC761234 V2259 Cyg 21 42 08.8 +54 58 03 13.1 13.6 V SR: 054 273761235 V577 Cep 21 42 43.3 +61 45 35 12.8 13.6 V SR: 012 GSC761236 V2260 Cyg 21 43 01.0 +54 56 04 13.1 13.8 V SR: 054 GSC761237 V578 Cep 21 43 45.7 +67 53 12 11.4 12.0 V SR: 012 GSC761238 V2261 Cyg 21 43 55.2 +53 43 43 13.35 ( 0.39* ) V EA 236 236761239 V2262 Cyg 21 43 56.1 +53 42 43 10.93 ( 0.13* ) V IB: 236 236761240 V2263 Cyg 21 44 03.5 +53 42 47 12.36 ( 0.68* ) V EB/SD 236 236761241 V2264 Cyg 21 44 11.4 +53 44 19 15.24 ( 0.23* ) V ACV: 236 236761242 V579 Cep 21 44 42.2 +67 49 29 11.9 13.0 V SR: 012 GSC
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m761243 V580 Cep 21 44 43.7 +63 21 32 12.0 13.2 V SR: 012 GSC761244 V581 Cep 21 45 10.9 +57 48 04 12.7 13.4 V SR: 012 GSC761245 V582 Cep 21 45 28.4 +66 00 17 11.8 12.4 V SR: 012 GSC761246 V583 Cep 21 45 49.8 +68 15 24 10.3 11.1 V SR: 012 GSC761247 V584 Cep 21 45 51.3 +63 49 17 12.8 13.6 V SR: 012 GSC761248 V585 Cep 21 45 52.5 +63 35 10 12.9 13.5 V SR: 012 GSC761249 V586 Cep 21 45 53.2 +62 00 16 12.0 12.9 V SR: 012 GSC761250 V587 Cep 21 45 54.9 +59 16 25 12.3 12.9 V SR: 012 GSC761251 V588 Cep 21 46 29.4 +59 01 20 13.3 14.3 V SR: 012 GSC761252 V589 Cep 21 46 56.3 +61 26 17 12.8 13.6 V SR: 012 GSC761253 V590 Cep 21 46 57.1 +59 34 48 13.6 14.2 V SR: 012 GSC761254 V2265 Cyg 21 46 57.6 +54 54 09 11.4 12.3 V SR: 054 GSC761255 V372 Peg 21 47 04.8 +17 11 39 6.53 ( 0.07 ) B GDOR 237 DM761256 V591 Cep 21 48 22.4 +68 52 10 10.7 11.3 V SR: 012 GSC761257 V2266 Cyg 21 48 24.9 +55 22 13 13.9 14.5 V SR: 054 GSC761258 V592 Cep 21 49 40.8 +64 49 30 11.8 12.3 V SR: 012 GSC761259 V593 Cep 21 49 51.1 +56 02 56 13.0 13.8 V SR: 012 GSC761260 V373 Peg 21 50 08.7 +17 17 09 5.17 5.53 V UV: 238 DM761261 V594 Cep 21 50 10.3 +55 54 56 12.3 13.0 V SR: 012 GSC761262 V595 Cep 21 50 31.3 +69 17 46 13.5 14.5 V SR: 012 GSC761263 V596 Cep 21 51 13.2 +66 17 45 12.4 14.0 V SR: 012 GSC761264 V597 Cep 21 51 42.3 +61 02 35 11.9 12.5 V SR: 012 GSC761265 V598 Cep 21 52 21.9 +67 18 09 13.6 14.3 V SR: 012 GSC761266 V2267 Cyg 21 52 44.9 +55 17 37 12.3 12.8 V SR: 054 GSC761267 V599 Cep 21 53 04.9 +65 02 11 14.3 14.9 V SR: 012 GSC761268 V600 Cep 21 53 41.3 +59 17 33 11.83 ( 0.6 ) V SR: 054 GSC761269 V601 Cep 21 54 28.7 +56 50 56 10.9 11.8 V SR: 012 GSC761270 V602 Cep 21 54 36.5 +66 45 24 13.6 14.3 V SR: 012 GSC761271 V2268 Cyg 21 54 49.2 +55 15 39 11.5 12.0 V SR: 054 GSC761272 V603 Cep 21 54 56.8 +66 31 01 11.62 ( 0.5 ) V SR: 012 GSC761273 V604 Cep 21 54 59.0 +69 30 34 11.7 12.2 V SR: 012 GSC761274 V605 Cep 21 55 14.0 +56 41 19 10.8 11.3 V SR: 012 GSC761275 V606 Cep 21 55 24.8 +63 53 22 13.0 13.7 V SR: 012 GSC761276 V607 Cep 21 55 27.3 +61 17 14 12.4 12.9 V SR: 012 GSC761277 V608 Cep 21 55 34.6 +67 08 07 12.9 13.8 V SR: 012 GSC761278 V609 Cep 21 55 34.7 +59 55 08 12.2 13.0 V SR: 012 GSC761279 V610 Cep 21 55 44.9 +57 39 21 12.5 13.6 V SR: 012 GSC761280 V611 Cep 21 56 11.2 +58 06 46 12.9 13.5 V SR: 012 GSC761281 V612 Cep 21 56 31.4 +66 36 05 12.3 13.2 V SR: 012 GSC761282 V613 Cep 21 56 59.4 +56 46 08 11.4 12.0 V SR: 012 GSC761283 V614 Cep 21 57 07.6 +60 00 40 12.8 13.7 * SR: 057 USNO761284 V615 Cep 21 57 26.3 +67 09 23 13.6 14.7 V SR: 012 GSC761285 V616 Cep 21 57 35.5 +61 46 07 12.2 12.8 V SR: 012 GSC761286 V617 Cep 21 57 36.0 +57 35 41 11.4 11.9 V SR: 012 GSC761287 V2269 Cyg 21 58 01.5 +55 03 07 13.4 14.1 V SR: 054 GSC761288 V618 Cep 21 58 02.7 +62 00 14 12.8 13.4 V SR: 012 GSC
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m761289 V619 Cep 21 58 17.1 +66 00 28 10.6 11.3 V SR: 012 GSC761290 V620 Cep 21 58 25.7 +60 17 22 12.6 13.3 V SR: 012 GSC761291 V2270 Cyg 21 58 28.8 +51 05 32 12.1 13.0 * SR: 057 USNO761292 V621 Cep 21 58 29.2 +63 50 07 11.5 12.0 V SR: 012 GSC761293 V622 Cep 21 58 55.9 +58 19 47 13.0 13.5 V SR: 012 GSC761294 V2271 Cyg 21 58 56.7 +55 13 37 12.6 13.4 * SR 197 USNO761295 V623 Cep 21 59 06.2 +60 40 54 12.1 12.6 V SR: 012 GSC761296 V2272 Cyg 21 59 10.9 +55 07 56 11.1 11.8 V SR: 054 GSC761297 V624 Cep 21 59 14.6 +64 22 17 13.3 14.5 V SR: 012 GSC761298 V625 Cep 21 59 35.2 +56 48 32 11.5 12.5 V SR: 012 GSC761299 V626 Cep 21 59 38.5 +64 27 17 10.8 11.5 V SR: 012 GSC761300 V627 Cep 21 59 40.6 +63 59 28 13.2 13.8 V SR: 012 GSC761301 V2273 Cyg 22 00 02.5 +50 49 39 10.8 11.5 * SR: 057 USNO761302 V628 Cep 22 00 11.5 +60 51 34 11.6 12.2 V SR: 012 GSC761303 V629 Cep 22 00 24.4 +55 52 41 10.7 11.7 V SR: 012 GSC761304 V630 Cep 22 00 27.0 +67 59 45 13.2 14.2 V SR: 012 GSC761305 V631 Cep 22 00 43.4 +65 03 48 13.9 14.5 V SR: 012 GSC761306 V632 Cep 22 01 06.6 +58 25 41 12.7 13.3 V SR: 012 GSC761307 V374 Peg 22 01 13.1 +28 18 25 3.5 16.0 U UV 239 274761308 V375 Peg 22 01 40.7 +10 37 18 12.5 13.5 * EA: 272 GSC761309 V633 Cep 22 01 48.2 +61 17 30 13.8 14.5 V SR: 012 GSC761310 V634 Cep 22 02 27.6 +66 12 47 11.4 12.5 V SR: 012 GSC761311 V635 Cep 22 02 53.1 +56 50 10 10.9 12.2 V SR: 012 GSC761312 V376 Peg 22 03 10.8 +18 53 04 7.65 ( 0.02 ) V EP 241 DM761313 V636 Cep 22 03 58.4 +59 39 11 11.0 11.8 * SR: 057 GSC761314 V637 Cep 22 03 58.8 +55 16 56 13.8 14.5 V SR: 054 GSC761315 V638 Cep 22 04 28.8 +68 39 56 10.9 11.6 V SR: 012 GSC761316 V639 Cep 22 04 39.2 +53 35 30 12.7 14.0 * SR: 197 USNO761317 V377 Peg 22 05 32.5 +17 30 38 7.95 ( 0.03 ) B DSCTC 242 DM761318 V640 Cep 22 05 58.0 +60 59 55 11.8 12.9 V SR: 012 GSC761319 V641 Cep 22 06 04.9 +55 41 52 12.3 13.1 V SR: 012 GSC761320 V642 Cep 22 06 05.3 +58 46 37 13.1 13.7 V SR: 012 GSC761321 V643 Cep 22 06 06.1 +59 15 29 11.7 12.4 V SR: 012 GSC761322 V644 Cep 22 06 21.1 +59 39 39 10.7 11.7 V SR: 012 GSC761323 V645 Cep 22 06 37.9 +59 41 21 11.0 13.0 V SRA 240 GSC761324 V646 Cep 22 08 44.0 +61 12 16 11.8 12.8 V SR: 012 GSC761325 V647 Cep 22 08 49.4 +55 15 46 14.5 15.2 V SR: 054 GSC761326 V648 Cep 22 09 32.2 +55 32 24 12.6 13.8 V SR: 054 GSC761327 V649 Cep 22 09 47.6 +61 09 37 12.4 13.2 V SR: 012 GSC761328 V650 Cep 22 12 29.8 +55 45 02 12.8 13.7 V SR: 054 GSC761329 V651 Cep 22 12 56.2 +59 46 50 11.3 12.3 V SR: 012 GSC761330 V434 La 22 13 09.3 +54 37 15 12.8 13.5 V SR: 054 GSC761331 V652 Cep 22 14 15.5 +59 22 01 11.6 12.3 V SR: 012 GSC761332 V435 La 22 15 02.2 +54 18 57 15.55 ( 0.43* ) V EB 243 243761333 V436 La 22 15 05.3 +54 18 54 14.70 ( 0.05* ) V DSCTC 243 243761334 V653 Cep 22 15 07.3 +58 52 47 13.5 14.2 V SR: 012 GSC
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m761335 V437 La 22 15 11.0 +54 19 18 14.89 ( 0.01* ) V DSCTC 243 243761336 V654 Cep 22 15 14.9 +57 46 56 11.5 12.3 V SR: 012 GSC761337 V438 La 22 15 21.3 +54 18 38 17.34 ( 0.25* ) V DSCT: 243 243761338 V655 Cep 22 15 25.8 +57 32 43 12.9 13.6 V SR: 012 GSC761339 V656 Cep 22 17 21.6 +57 58 05 12.1 12.8 V SR: 012 GSC761340 V657 Cep 22 18 00.6 +62 36 56 12.5 13.2 V SR: 012 GSC761341 V658 Cep 22 18 07.6 +57 01 38 11.6 12.7 V SR: 054 GSC761342 V659 Cep 22 18 18.6 +67 39 37 11.8 13.0 V SR: 012 GSC761343 V660 Cep 22 19 07.6 +59 44 59 13.7 (14.4 V SR: 012 GSC761344 V661 Cep 22 21 08.7 +69 27 57 11.8 12.3 V SR: 012 GSC761345 V439 La 22 21 29.0 +54 10 26 13.5 14.3 V SR: 054 GSC761346 V662 Cep 22 21 29.2 +60 43 12 13.1 13.8 V SR: 012 GSC761347 V663 Cep 22 22 57.5 +58 36 54 12.5 13.0 V SR: 012 GSC761348 V664 Cep 22 23 51.7 +58 44 17 12.4 13.4 V SR: 012 GSC761349 V665 Cep 22 24 59.2 +69 20 33 14.2 14.7 V SR: 012 GSC761350 V666 Cep 22 25 12.3 +59 38 37 12.3 12.8 V SR: 012 GSC761351 V667 Cep 22 25 48.3 +60 51 44 12.6 13.1 V SR: 012 GSC761352 V668 Cep 22 25 50.2 +58 23 32 12.8 13.5 V SR: 012 GSC761353 V669 Cep 22 26 38.7 +61 13 32 12.59 ( 0.5 ) V SR: 012 GSC761354 V670 Cep 22 27 22.5 +64 29 10 13.5 14.1 V SR: 012 GSC761355 V671 Cep 22 27 28.9 +58 42 03 12.3 13.2 V SR: 012 GSC761356 V672 Cep 22 27 29.5 +59 26 02 11.2 11.7 V SR: 012 GSC761357 V673 Cep 22 28 13.2 +57 47 31 12.2 12.7 V SR: 054 GSC761358 V674 Cep 22 28 17.4 +59 14 04 10.6 11.7 V SR: 012 GSC761359 V675 Cep 22 28 31.1 +60 27 49 12.0 12.9 V SR: 054 GSC761360 V676 Cep 22 28 47.2 +58 32 19 12.4 13.3 V SR: 012 GSC761361 V677 Cep 22 28 53.7 +58 01 09 12.3 13.0 V SR: 054 GSC761362 V678 Cep 22 29 13.5 +56 55 48 12.9 13.5 V SR: 054 GSC761363 V679 Cep 22 29 37.8 +59 30 16 12.2 12.9 V SR: 012 GSC761364 V680 Cep 22 29 50.2 +65 19 23 13.4 14.7 V SR: 012 GSC761365 V681 Cep 22 30 02.3 +57 03 13 11.7 13.0 V SR: 054 GSC761366 V682 Cep 22 31 41.1 +59 00 44 11.3 12.1 V SR: 012 GSC761367 V683 Cep 22 31 50.2 +56 59 49 13.0 13.6 V SR: 054 GSC761368 V684 Cep 22 31 57.2 +60 13 52 12.9 13.6 V SR: 054 GSC761369 V685 Cep 22 32 32.3 +59 34 06 11.64 ( 0.6 ) V SR: 012 GSC761370 V686 Cep 22 33 37.3 +63 35 10 11.5 12.0 V SR: 012 GSC761371 V687 Cep 22 33 55.2 +63 18 53 11.8 12.3 V SR: 012 GSC761372 V688 Cep 22 34 09.5 +58 59 27 12.7 13.3 V SR: 012 GSC761373 V689 Cep 22 34 11.9 +63 32 48 13.2 13.8 V SR: 012 GSC761374 V690 Cep 22 34 16.5 +67 55 28 10.8 11.3 V SR: 012 GSC761375 V691 Cep 22 34 30.8 +68 00 10 12.9 13.7 V SR: 012 GSC761376 V692 Cep 22 37 48.7 +63 15 41 12.8 13.7 V SR: 012 GSC761377 V693 Cep 22 39 05.4 +65 17 21 12.8 13.6 V SR: 012 GSC761378 V694 Cep 22 39 35.4 +66 02 48 13.2 13.7 V SR: 012 GSC761379 V695 Cep 22 41 39.0 +67 59 57 14.1 14.8 V SR: 012 GSC761380 V696 Cep 22 43 18.1 +67 27 34 10.4 11.2 V SR: 012 GSC
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Table 1 (ontinued)No. Name R.A.,Del., 2000.0 Max Min Type Ref.h m s o ' " m m761381 V697 Cep 22 45 28.4 +67 58 39 12.1 12.6 V SR: 012 GSC761382 V698 Cep 22 45 52.4 +57 43 07 12.75 13.50 V EA 244 244761383 V699 Cep 22 46 00.7 +57 46 50 11.60 11.95 V EW 244 244761384 V700 Cep 22 46 08.6 +67 02 56 13.0 13.7 V SR: 012 GSC761385 V701 Cep 22 47 30.9 +67 11 49 11.2 11.7 V SR: 012 GSC761386 V440 La 22 55 25.4 +52 17 09 15.4 16.0 P RRAB 245 246761387 V422 And 23 07 57.2 +50 11 44 13.4 14.0 P EB 245 249761388 V423 And 23 08 52.5 +52 41 32 15.8 16.7 P RRAB 245 246761389 DQ Gru 23 23 54.5 -53 48 32 6.18 6.25 Hp DSCTC: 247 DM761390 V424 And 23 24 39.7 +49 36 01 15.4 16.0 P RRAB 245 246761391 V870 Cas 23 27 03.6 +54 37 15 14.1 15.3 P RRAB 245 248761392 V425 And 23 27 37.3 +50 17 16 13.3 14.6 P EA 245 249761393 V871 Cas 23 34 17.3 +55 53 58 12.5 ( 0.18 ) V DSCT 250 GSC761394 V426 And 23 34 28.8 +50 09 54 14.1 14.9 P SRB 245 249761395 V427 And 23 34 43.9 +50 31 11 14.4 16.2 P SRA 245 249761396 V378 Peg 23 40 04.3 +30 17 48 14.4 ( 0.34 ) B NL 251 095761397 V872 Cas 23 41 32.5 +51 20 01 13.8 14.4 P EB 245 249761398 BX Sl 23 43 54.5 -28 18 34 13.42 13.71 V SXPHE 252 252761399 V702 Cep 23 50 05.2 +68 02 04 13.74 13.78 V GDOR 253 253761400 BY Sl 23 51 32.1 -25 45 46 13.83 ( 0.05 ) V SXPHE: 252 252761401 V873 Cas 23 53 44.9 +50 59 19 13.5 15.3 V SRA 002 002761402 V379 Peg 23 53 51.0 +23 09 20 13.9 (16.2 * ZAND: 254 005761403 V874 Cas 23 56 32.2 +56 44 18 13.98 14.31 V EA 255 255761404 V875 Cas 23 56 38.7 +56 43 59 16.96 17.82 V EW: 255 255761405 V876 Cas 23 56 50.1 +56 49 30 17.26 17.72 : V EW: 255 255761406 V877 Cas 23 57 39.5 +56 41 00 15.32 15.58 V EW 255 255
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Table 2V414 And = 760004 = LD 321 = IRAS 00070+3730 = GSC 2781.01738.V415 And = 760018 = LD 335 = IRAS 00479+4614.V416 And = 760021 = LD 338 = IRAS 01076+4450 = GSC 3264.00924.V417 And = 760022 = LD 339 = IRAS 01131+4955 = GSC 3272.00151.V418 And = 760024 = LD 341 = IRAS 01270+4954 = GSC 3286.02177.V419 And = 760031 = ADS 01672 = HD 13079 (F0) = BD+38Æ418 = HIP 010023 = SAO 055300= PPM 067008 = GSC 2833.01015.V420 And = 760033 = TAV J0218+507 = Q 1998/073 = IRAS 02150+5032.V421 And = 760046 = TASV 0220+48 = Q 1994/060 = IRAS 02200+4830 = CCS 97 =CCS-II 344 = GSC 3298.00175.V422 And = 761387 = NSV 14435 = CSV 5662 = SVS 738 = Prager 5725 = GSC 3631.01314.V423 And = 761388 = NSV 14438 = CSV 5666 = S 4630.V424 And = 761390 = NSV 14547 = CSV 5719 = S 4636.V425 And = 761392 = NSV 14578 = CSV 5731 = SVS 742 = Prager 5756 = GSC 3645.1873.V426 And = 761394 = NSV 14625 = CSV 5759 = SVS 744 = Prager 5766 = GSC 3645.00777.V427 And = 761395 = NSV 14628 = CSV 5761 = SVS 745 = Prager 5767 = GSC 3645.01083.BD Ant = 760744 = Had V35 = IRAS 10158{3547.MO Aqr = 761176 = BD{02Æ5436 = PPM 204765 = GSC 5196.00130.V1495 Aql = 761034 = Antipin Var 67 = GSC 5115.00919.V1496 Aql = 761035 = Antipin Var 68 = GSC 5115.01270.V1497 Aql = 761037 = Mis V0137 = IRAS 18548{0338.V1498 Aql = 761039 = Mis V0677 = IRAS 18552+1004.V1499 Aql = 761041 = Mis V0250 = IRAS 18552{0203.V1500 Aql = 761043 = Mis V0156 = IRAS 18554{0549.V1501 Aql = 761046 = Mis V0709.V1502 Aql = 761048 = Mis V0135 = IRAS 18561{0945.V1503 Aql = 761049 = Mis V0340 = IRAS 18563{0327.V1504 Aql = 761050 = Mis V0679 = IRAS 18567+1038.V1505 Aql = 761053 = Mis V0161 = IRAS 18565{0143.V1506 Aql = 761056 = Mis V0676 = IRAS 18574+1004.V1507 Aql = 761057 = Mis V0249 = IRAS 18572{0318.V1508 Aql = 761058 = Mis V0239.V1509 Aql = 761060 = Mis V0369 = IRAS 18575{0301.V1510 Aql = 761061 = Mis V0157 = IRAS 18576{0611.V1511 Aql = 761063 = Mis V0701.V1512 Aql = 761064 = Mis V0142.V1513 Aql = 761065 = Mis V0370 = IRAS 18584{0315.V1514 Aql = 761066 = Mis V0051.V1515 Aql = 761067 = Mis V0534.V1516 Aql = 761068 = Mis V0811.V1517 Aql = 761070 = Mis V0155 = IRAS 18589{0650.V1518 Aql = 761071 = Mis V0643.V1519 Aql = 761072 = Mis V0519 = IRAS 18595+1201.V1520 Aql = 761073 = Hass No.08 = IRAS 18593{0205 = GSC 5132.00390.V1521 Aql = 761074 = Mis V0686.V1522 Aql = 761076 = Mis V0235.V1523 Aql = 761077 = Mis V0698 = IRAS 18598{0116.V1524 Aql = 761078 = Mis V0238 = GSC 5140.00687.V1525 Aql = 761079 = Mis V0162 = IRAS 19001{0147.V1526 Aql = 761080 = Hass No.04 = IRAS 19035{0134.V1527 Aql = 761081 = Hass No.15 = IRC 00413 = RAFGL 5343S = IRAS 19061{0407.V1528 Aql = 761082 = Hass No.05 = IRAS 19062{0206.V1529 Aql = 761087 = No.7 in the V1333 Aql region.V1530 Aql = 761088 = No.1 in the V1333 Aql region.V1531 Aql = 761089 = No.6 in the V1333 Aql region.V1532 Aql = 761091 = No.4 in the V1333 Aql region.V1533 Aql = 761092 = No.9 in the V1333 Aql region.V1534 Aql = 761093 = No.2 in the V1333 Aql region.V1535 Aql = 761094 = No.3 in the V1333 Aql region.V1536 Aql = 761095 = No.8 in the V1333 Aql region.V1537 Aql = 761096 = No.5 in the V1333 Aql region.V1538 Aql = 761105 = Be V17 = GSC 0477.03880.
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Table 2 (ontinued)V1539 Aql = 761106 = HD 182844 (B8) = BD+03Æ4021 = SAO 124629 = PPM 167860 =GSC 0469.02661.V1540 Aql = 761107 = Mis V0523 = IRAS 19257+1023.V1541 Aql = 761118 = IRAS 19403{0520.V1542 Aql = 761124 = Be V8 = GSC 1057.01309.V1543 Aql = 761127 = Be V22 = GSC 1062.01819.V1544 Aql = 761130 = Be V21 = GSC 1062.02668.V1545 Aql = 761133 = IRAS 19543{0753 = GSC 5738.00334.V1546 Aql = 761141 = Mis V0356 = GSC 1075.00782.V1547 Aql = 761155 = Be V23 = GSC 1076.01805.V877 Ara = 760878 = NSV 08383 = CSV 7612 = vH 3 [152℄.AU Ari = 760030 = CSV 102372 = NSV 00731 = BD+16Æ244 = HIP 010013 = SAO 092808 =PPM 117982 = IRAS 02062+1720 = GSC 1217.01527.AV Ari = 760032 = NSV 00738 = BS 0631 = 15 Ari = HD 13325 (Ma) = BD+18Æ277 =HIP 010155 = SAO 092822 = PPM 118003 = IRAS 02078+1915 = IRC+20041= AFGL 303 = GSC 1217.01560.V497 Aur = 760121 = Tmz V130 = CCS 255 = CCS-II 795 = GSC 3344.02390.V498 Aur = 760122 = Tmz V155 = IRAS 04522+2910 = GSC 1844.01104.V499 Aur = 760123 = Tmz V136 = IRAS 04525+3643W = GSC 2399.01075.V500 Aur = 760124 = Tmz V152 = IRAS 04531+3259 = GSC 2391.00308.V501 Aur = 760126 = W72 = HD 282600 (K0) = RX J0457.1+3142 = GSC 2388.00857.V502 Aur = 760132 = Tmz V146 = IRAS 05009+3754 = GSC 2895.00669.V503 Aur = 760135 = Tmz V153 = IRAS 05076+3314 = GSC 2395.01006.V504 Aur = 760143 = Tmz V129 = IRAS 05223+4509 = GSC 3358.02389.V505 Aur = 760144 = Tmz V022 = IRAS 05237+4839 = IRC+50145 = AFGL 746 =GSC 3363.00399.V506 Aur = 760146 = Tmz V126 = IRAS 05271+4248 = GSC 2918.00731.V507 Aur = 760366 = Tmz V244 = IRAS 05477+5420.V508 Aur = 760369 = Tmz V257 = IRAS 05540+3222.V509 Aur = 760378 = Tmz V245 = IRAS 06016+5224.V510 Aur = 760382 = Tmz V255 = IRAS 06032+3758 = GSC 2925.01675.V511 Aur = 760385 = Tmz V246 = IRAS 06052+5017 = GSC 3382.00157.V512 Aur = 760388 = Tmz V251 = IRAS 06088+4329 = CCS-II 1182 = GSC 2938.01508.V513 Aur = 760390 = Tmz V247 = IRAS 06103+5042 = GSC 3387.00126.V514 Aur = 760396 = Tmz V259 = IRAS 06139+3039 = GSC 2420.00765.V515 Aur = 760400 = Tmz V248 = IRAS 06153+5029 = CCS-II 1217 = GSC 3383.00025.V516 Aur = 760404 = Tmz V250 = IRAS 06177+4159.V517 Aur = 760406 = Tmz V249 = IRAS 06210+5148 = GSC 3388.02226.V518 Aur = 760410 = Tmz V258 = IRAS 06234+2921 = IRC+30151 = GSC 1891.01040.V519 Aur = 760417 = NSV 16894 = Tmz V252 = IRAS 06291+4319 = AFGL 954 = CCS-II 1291= GSC 2940.01646.V520 Aur = 760418 = Tmz V256 = IRAS 06300+3456 = GSC 2430.00757.V521 Aur = 760420 = Tmz V253 = IRAS 06305+4600 = GSC 3377.01218.V522 Aur = 760425 = Tmz V254 = IRAS 06347+3501.V523 Aur = 760483 = Mis V0002 = GSC 2965.00210.FT Boo = 760803 = Tmz V042 = GSC 3465.00188.FU Boo = 760804 = Tmz V734 = GSC 1472.01141.FV Boo = 760815 = NSV 20253 = Tmz V043 = IRAS 15060+0947 [264℄ = GSC 0919.00029.FW Boo = 760820 = Tmz V330 = GSC 3488.00098.FX Boo = 760825 = Tmz V071.HX Cam = 760057 = Tmz V183 = IRAS 03268+6037 = CCS 145 = CCS-II 504 =GSC 4062.00594.HY Cam = 760058 = Tmz V195 = IRAS 03291+5348 = GSC 3703.00439.HZ Cam = 760059 = Tmz V193 = IRAS 03329+5318 = GSC 3716.00200.II Cam = 760061 = Tmz V169 = IRAS 03353+6844 = GSC 4327.01162.IK Cam = 760063 = Tmz V162 = IRAS 03362+6729 = GSC 4327.02748.IL Cam = 760066 = Tmz V163 = IRAS 03390+6731.IM Cam = 760080 = Tmz V201 = GSC 3718.00776.IN Cam = 760089 = Tmz V194 = IRAS 04083+5354 = GSC 3718.00688.IO Cam = 760102 = Tmz V182 = IRAS 04182+5628 = GSC 3727.01573.
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Table 2 (ontinued)IP Cam = 760107 = Tmz V200 = IRAS 04219+5249 = CCS 207 = CCS-II 680 =GSC 3719.01372.IQ Cam = 760108 = KPD 0422+5421.IR Cam = 760110 = Tmz V173 = IRAS 04254+5831 = CCS-II 691 = GSC 3744.00612.IS Cam = 760113 = Tmz V157 = GSC 4069.00582.IT Cam = 760114 = Tmz V065 = IRAS 04300+5727 = GSC 3740.00711.IU Cam = 760117 = Tmz V159 = IRAS 04343+6541 = GSC 4090.00058.IV Cam = 760131 = Tmz V223 = IRAS 04592+6743 = GSC 4342.00354.IW Cam = 760133 = Tmz V224 = IRAS 05036+6612.IX Cam = 760134 = Tmz V123 = IRAS 05061+6210 = GSC 4084.01302.IY Cam = 760136 = Tmz V225 = IRAS 05098+6402 = GSC 4088.00476.IZ Cam = 760138 = Tmz V228 = IRAS 05129+6448 = GSC 4088.00478.KK Cam = 760139 = Tmz V227 = IRAS 05148+6422 = GSC 4088.00601.KL Cam = 760141 = Tmz V226 = IRAS 05178+6416 = GSC 4088.00605.KM Cam = 760154 = Tmz V122 = IRAS 05296+5751 = GSC 3757.01910.KN Cam = 760360 = Tmz V010 = IRAS 05322+6723 = GSC 4093.00514.KO Cam = 760364 = Tmz V240 = IRAS 05434+5631 = GSC 3758.02373.KP Cam = 760365 = Tmz V229 = IRAS 05435+6908 = GSC 4344.00904.KQ Cam = 760368 = Tmz V232 = IRAS 05512+6626 = GSC 4106.00538.KR Cam = 760374 = Tmz V239 = IRAS 05595+5932 = CSS-II 177 = GSC 3763.02451.KS Cam = 760383 = Tmz V242 = IRAS 06040+5758 = GSC 3759.01365.KT Cam = 760386 = Tmz V235 = IRAS 06055+6744 = GSC 4345.00982.KU Cam = 760391 = Tmz V234 = IRAS 06089+6839 = GSC 4345.00719.KV Cam = 760447 = Tmz V233 = IRAS 06365+6453 = GSC 4105.00750.KW Cam = 760450 = Tmz V231 = IRAS 06437+6424 = GSC 4105.00297.GR Cn = 760570 = Tmz V381 = IRAS 07541+0950 = CCS-II 1953 = GSC 0784.00657.GS Cn = 760629 = BD+28Æ1572 = Tmz V513 = IRAS 08120+2840 = GSC 1940.00897.GT Cn = 760647 = Tmz V378 = IRAS 08192+1346 = GSC 0807.01001.GU Cn = 760663 = Tmz V377 = IRAS 08234+1531 = GSC 1379.01312.GV Cn = 760667 = Tmz V075 = GSC 1387.00727.GW Cn = 760690 = Tmz V003 = GSC 1399.01081.GX Cn = 760692 = EXO 0848+1228 = GSC 0813.01760.GY Cn = 760722 = RX J0909.8+1849 = GSC 1404.01830.GZ Cn = 760730 = Tmz V034 = RX J0915.8{0900 = 1RXS J091552.3{090056 =GSC 0819.00892.HH Cn = 760731 = Tmz V036.DF CVn = 760793 = NSV 05904 = CSV 6953 = Wr 125 [120℄ = GSC 3021.02642.DG CVn = 760799 = G 165-008 = LP 323-158 = IRXS J133146+291631 = GSC 2003.00139.OV CMa = 760393 = Tmz V282 = IRAS 06135{1207 = GSC 5371.02056.OW CMa = 760397 = Tmz V281 = IRAS 06165{1411 = GSC 5375.02338.OX CMa = 760414 = Tmz V096 = IRAS 06269{2743 = GSC 6515.01569.OY CMa = 760415 = Tmz V275 = IRAS 06266{1148 = CSS-II 221 = GSC 5372.02416.OZ CMa = 760416 = Tmz V098 = IRAS 06277{1545 = GSC 5947.03196.PP CMa = 760419 = Tmz V097 = IRAS 06315{1940.PQ CMa = 760421 = Tmz V273 = IRAS 06321{1339 = GSC 5377.02922.PR CMa = 760422 = Tmz V094 = IRAS 06325{2635 = GSC 6516.02192.PS CMa = 760423 = Tmz V093 = IRAS 06337{2619 = GSC 6516.02392.PT CMa = 760424 = Tmz V274 = IRAS 06343{1302 = GSC 5373.02355.PU CMa = 760430 = RX J0640{24.PV CMa = 760448 = Tmz V103 = IRAS 06429{2519 = GSC 6525.01105.PW CMa = 760449 = Tmz V102 = IRAS 06451{2518 = GSC 6525.01595.PX CMa = 760453 = V2 (Tombaugh 2).PY CMa = 760454 = V5 (Tombaugh 2).PZ CMa = 760455 = V6 (Tombaugh 2).QQ CMa = 760456 = V4 (Tombaugh 2).QR CMa = 760457 = V3 (Tombaugh 2).QS CMa = 760458 = V1 (Tombaugh 2).QT CMa = 760459 = Tmz V109 = IRAS 07076{1426 = GSC 5406.01823.QU CMa = 760462 = CoD{25Æ4238 = D 266 (NGC 2354) = GSC 6528.01240.QV CMa = 760464 = Had V39 = IRAS 07132{1743.QW CMa = 760465 = Tmz V342 = IRAS 07157{2809 = CCS 711 = CCS-II 1644.



38 IBVS 5135
Table 2 (ontinued)QX CMa = 760466 = CPD{24Æ2197 = Johnson 3 (NGC 2362).QY CMa = 760467 = CPD{24Æ2208 = Johnson 16 (NGC 2362).QZ CMa = 760469 = Tmz V365 = IRAS 07172{2946 = GSC 6549.03378.V335 CMa = 760470 = Tmz V364 = IRAS 07176{3112 = GSC 7103.02030.V336 CMa = 760471 = Tmz V345 = IRAS 07180{2556.V337 CMa = 760472 = Tmz V327 = IRAS 07191{2016.V338 CMa = 760473 = Tmz V317 = GSC 5966.00612.V339 CMa = 760474 = Tmz V328 = IRAS 07194{2021 = GSC 5974.03942.V340 CMa = 760475 = Tmz V373 = IRAS 07196{2851 = CCS 734 = CCS-II 1677 = Wray 18-13= GSC 6549.01216.V341 CMa = 760476 = Tmz V356 = IRAS 07197{2824 = GSC 6549.01201.V342 CMa = 760477 = Tmz V316 = IRAS 07194{1529 = CCS 729 = CCS-II 1672.V343 CMa = 760478 = Tmz V357 = IRAS 07198{2832 = GSC 6549.01565.V344 CMa = 760481 = Tmz V340 = IRAS 07207{2432 = GSC 6541.00693.V345 CMa = 760482 = Tmz V318 = IRAS 07215{1527 = CCS 746 = CCS-II 1694.V346 CMa = 760489 = Tmz V375 = IRAS 07235{2945 = GSC 6550.04308.V347 CMa = 760490 = Tmz V326 = IRAS 07233{1555.V348 CMa = 760491 = Tmz V344 = IRAS 07235{2156 = GSC 5978.00671.V349 CMa = 760492 = Tmz V304 = IRAS 07236{1138.BZ CMi = 760460 = Be V9 = GSC 0171.02059.CC CMi = 760486 = Tmz V287 = IRAS 07220+1214 = GSC 0772.01474.CD CMi = 760487 = Be V34 = GSC 0768.00707.CE CMi = 760488 = Tmz V291 = HS 215 [259℄ = IRAS 07229+0041.CF CMi = 760493 = Be V42 = GSC 0768.00618.CG CMi = 760494 = Tmz V292 = IRAS 07241+0232 = CCS 758 = CCS-II 1710.CH CMi = 760495 = Tmz V288 = IRAS 07249+0925 = GSC 0764.00175.CI CMi = 760509 = Tmz V286 = IRAS 07304+1108 = GSC 0769.00404.CK CMi = 760512 = Tmz V285 = IRAS 07330+1107 = GSC 0769.00961.CL CMi = 760527 = Tmz V290 = IRAS 07371+0319 = GSC 0183.02025.CM CMi = 760529 = Tmz V289 = IRAS 07373+0606 = GSC 0191.00520.CN CMi = 760543 = Tmz V293 = IRAS 07432+0103.CO CMi = 760553 = Tmz V380 = IRAS 07494+1036 = GSC 0783.00856.CP CMi = 760571 = Tmz V387 = IRAS 07543+0330 = GSC 0185.00987.CQ CMi = 760579 = Tmz V388 = IRAS 07572+0158 = GSC 0181.01397.CR CMi = 760597 = Tmz V385 = IRAS 08034+0318 = GSC 0198.01327.CS CMi = 760598 = Tmz V384 = IRAS 08037+0331 = GSC 0198.00110.CT CMi = 760610 = Tmz V391 = IRAS 08056+0052 = GSC 0195.02263.CU CMi = 760616 = Tmz V389 = IRAS 08067+0517 = GSC 0203.01031.CV CMi = 760619 = Tmz V383 = IRAS 08085+0049 = GSC 0195.01502.V542 Car = 760749 = R15 (IC 2602) = RX J1033.6{6413 = GSC 8964.00073.V543 Car = 760750 = R24A (IC 2602) = RX J1035.8{6418.V544 Car = 760751 = R26 (IC 2602) = RX J1036.3{6414.V545 Car = 760752 = R27 (IC 2602) = RX J1036.4{6500.V546 Car = 760753 = R29 (IC 2602) = RX J1036.6{6447 = GSC 8965.01524.V547 Car = 760754 = R31 (IC 2602) = RX J1037.3{6443.V548 Car = 760755 = R32 (IC 2602) = RX J1037.8{6400.V549 Car = 760756 = R44 (IC 2602) = RX J1039.9{6336.V550 Car = 760757 = R43 (IC 2602) = RX J1039.9{6359 = GSC 8965.00238.V551 Car = 760758 = R50 (IC 2602) = RX J1040.5{6442.V552 Car = 760759 = R52 (IC 2602) = RX J1040.8{6442 = GSC 8965.00386.V553 Car = 760760 = R53B (IC 2602) = RX J1041.0{6419.V554 Car = 760761 = R56 (IC 2602) = RX J1041.7{6427.V555 Car = 760762 = CPD{64Æ1428 = W79 (IC 2602) = GSC 8965.00599.V556 Car = 760763 = R57 (IC 2602) = RX J1042.4{6436.V557 Car = 760764 = CPD{63Æ1595 = HD 307938 (G0) = B102 (IC 2602) = R58 (IC 2602) =RX J1042.6{6421 = GSC 8965.00261.V558 Car = 760765 = CPD{63Æ1624 = R66 (IC 2602) = RX J1044.1{6359 = GSC 8965.00432.V559 Car = 760766 = CPD{63Æ1626 = HD 307936 (F7) = W85 (IC 2602) = R70 (IC 2602) =RX J1044.3{6415 = GSC 8965.00318.
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Table 2 (ontinued)V560 Car = 760767 = NSV 18503 = CoD{59Æ3294 = CPD{59Æ2587 = HD 93205 (B) =SAO 238418 = PPM 339398 = IDS 1040.7S5913A = LSS 1849 =GSC 8626.02810.V561 Car = 760768 = CPD{64Æ1464 = HD 307979 (G0) = B120 (IC 2602) = R72 (IC 2602) =RX J1044.9{6502 = GSC 8965.00163.V562 Car = 760769 = R77 (IC 2602) = RX J1045.3{6332.V563 Car = 760770 = CPD{63Æ1638 = HD 308016 (G5) = B134 (IC 2602) = R80 (IC 2602) =RX J1045.4{6425 = GSC 8965.00127.V564 Car = 760771 = CPD{63Æ1643 = R83 (IC 2602) = RX J1046.2{6402 = GSC 8965.00308.V565 Car = 760772 = R88A (IC 2602) = RX J1046.5{6403.V566 Car = 760773 = R89 (IC 2602) = RX J1046.8{6334.V567 Car = 760774 = CPD{63Æ1678 = HD 308013 (G) = B132 (IC 2602) = R92 (IC 2602) =RX J1048.3-6409 = GSC 8965.01371.V568 Car = 760775 = R93 (IC 2602) = RX J1048.4{6422.V569 Car = 760776 = R94 (IC 2602) = RX J1049.4{6439.V570 Car = 760777 = CPD{64Æ1499 = R95A (IC 2602) = RX J1049.8{6446 = GSC 8965.01276.V571 Car = 760778 = R96 (IC 2602) = RX J1049.8{6348 = GSC 8965.00644.V855 Cas = 760002 = LD 319.V856 Cas = 760003 = LD 320 = IRAS 00041+5210.V857 Cas = 760005 = LD 322 = IRAS 00070+5253.V858 Cas = 760007 = LD 326 = IRAS 00164+5145.V859 Cas = 760008 = LD 327 = IRAS 00186+5104.V860 Cas = 760010 = LD 328 = GSC 3256.00458.V861 Cas = 760011 = NSV 15131 = IRAS 00336+6744 = GSC 4295.00874.V862 Cas = 760012 = LD 331 = IRAS 00358+5259.V863 Cas = 760013 = NSV 15159 = HD 4004 (Ob) = BD+63Æ83 = HIP 003415 = LS I+64Æ34 =WR 001 = GSC 4024.01467.V864 Cas = 760014 = LD 333 = Q 1996/082 = IRAS 00422+4824 = GSC 3266.01137.V865 Cas = 760016 = NSV 15174 = IRAS 00459+6749.V866 Cas = 760017 = Tmz V063 = GSC 3274.01984.V867 Cas = 760020 = NSV 15205 = IRAS 00534+6031.V868 Cas = 760028 = V1 (NGC 663).V869 Cas = 760029 = V2 (NGC 663).V870 Cas = 761391 = NSV 14570 = CSV 5727 = AN 209.1943 = S 3536.V871 Cas = 761393 = GSC 4004.01211.V872 Cas = 761397 = NSV 14668 = CSV 5776 = SVS 748 = Prager 5779 = GSC 3650.01224.V873 Cas = 761401 = LD 318 = IRAS 23512+5042 = GSC 3651.00927.V874 Cas = 761403 = V1 (NGC 7789).V875 Cas = 761404 = V2 (NGC 7789).V876 Cas = 761405 = V3 (NGC 7789).V877 Cas = 761406 = NSV 26179 = V6 (NGC 7789) [255℄ = 3 (NGC 7789) [256℄.V1033 Cen = 760784 = Cen 3 [005℄ = RX J1141.3{6410.V1034 Cen = 760806 = CoD{59Æ5310 = CPD{59Æ5635 = HD 127695 (F0) = SAO 252804 =PPM 360856 = GSC 9007.02961.V1035 Cen = 760807 = CoD{61Æ4452 = CPD{61Æ4618 = HD 127711 (F0) = SAO 252807 =PPM 360860 = GSC 9011.05247.V1036 Cen = 760808 = CoD{62Æ859 = CPD{62Æ4199 = HD 127927 (A5) = SAO 252819 =PPM 360882 = GSC 9011.04295.V1037 Cen = 760812 = Tmz V749 = IRAS 14538{2953 = GSC 7298.00195.V1038 Cen = 760813 = Had V12 = IRAS 14595{4124 = GSC 7829.02806.V535 Cep = 761182 = Tmz V576 = IRAS 21165+6507 = GSC 4256.00268.V536 Cep = 761183 = Tmz V577 = IRAS 21181+6518 = GSC 4256.01105.V537 Cep = 761184 = Tmz V575 = IRAS 21193+6429 = GSC 4256.02789.V538 Cep = 761185 = Tmz V578 = IRAS 21203+6329 = GSC 4252.01147.V539 Cep = 761186 = Tmz V608 = IRAS 21213+6116 = GSC 4248.01005.V540 Cep = 761187 = Tmz V609 = IRAS 21220+6004 = GSC 4248.00754.V541 Cep = 761188 = Tmz V607 = IRAS 21223+6145 = GSC 4252.01098.V542 Cep = 761190 = Tmz V610 = IRAS 21232+5930 = GSC 3978.00388.V543 Cep = 761191 = Tmz V616 = IRAS 21255+5646 = GSC 3974.01003.V544 Cep = 761192 = Tmz V615 = IRAS 21257+5800 = GSC 3978.01386.V545 Cep = 761193 = Tmz V571 = IRAS 21270+6607 = GSC 4261.00740.
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Table 2 (ontinued)V546 Cep = 761194 = Tmz V605 = IRAS 21272+6137 = GSC 4249.00755.V547 Cep = 761195 = Tmz V611 = IRAS 21273+5840 = GSC 3978.01445.V548 Cep = 761196 = Tmz V572 = IRAS 21279+6526 = GSC 4261.00009.V549 Cep = 761197 = Tmz V606 = IRAS 21287+6128 = GSC 4249.00037.V550 Cep = 761198 = Tmz V614 = IRAS 21288+5804 = CCS-II 5336 = GSC 3978.01247.V551 Cep = 761199 = Tmz V612 = IRAS 21292+5833 = GSC 3978.00530.V552 Cep = 761200 = Tmz V613 = IRAS 21295+5825 = GSC 3978.01279.V553 Cep = 761201 = Tmz V545 = IRAS 21301+6740 = GSC 4461.02491.V554 Cep = 761202 = Tmz V573 = IRAS 21309+6507 = GSC 4257.00306.V555 Cep = 761203 = Tmz V574 = IRAS 21309+6456 = GSC 4257.01780.V556 Cep = 761204 = Tmz V713 = IRAS 21313+6029 = GSC 4249.02489.V557 Cep = 761207 = Tmz V617 = GSC 3975.01741.V558 Cep = 761208 = Tmz V711 = IRAS 21327+6100 = GSC 4249.00991.V559 Cep = 761209 = Tmz V579 = IRAS 21338+6238 = GSC 4253.00722.V560 Cep = 761211 = Tmz V619 = IRAS 21345+5527 = GSC 3971.01067.V561 Cep = 761215 = Tmz V618 = IRAS 21354+5644 = GSC 3975.01144.V562 Cep = 761217 = Tmz V712 = IRAS 21358+6051 = GSC 4249.02144.V563 Cep = 761218 = Tmz V580 = IRAS 21361+6257 = CCS-II 5392 = GSC 4253.00488.V564 Cep = 761219 = Tmz V544 = IRAS 21377+6905 = GSC 4462.00704.V565 Cep = 761220 = Tmz V632 = IRAS 21376+6132 = GSC 4249.01001.V566 Cep = 761221 = Tmz V546 = IRAS 21382+6802 = GSC 4462.02655.V567 Cep = 761222 = Tmz V547 = IRAS 21384+6744 = GSC 4462.01047.V568 Cep = 761224 = Tmz V623 = IRAS 21382+5725 = GSC 3975.00640.V569 Cep = 761226 = Tmz V620 = IRAS 21384+5537 = GSC 3971.00679.V570 Cep = 761227 = Tmz V714 = IRAS 21389+6037 = GSC 4249.02432.V571 Cep = 761228 = Tmz V621 = IRAS 21392+5534 = GSC 3971.00637.V572 Cep = 761229 = Tmz V631 = IRAS 21395+6151 = GSC 4253.01889.V573 Cep = 761230 = Tmz V570 = IRAS 21401+6627 = GSC 4261.00293.V574 Cep = 761231 = Tmz V548 = IRAS 21405+6739 = GSC 4462.02051.V575 Cep = 761232 = Tmz V628 = IRAS 21402+5823 = GSC 3979.00732.V576 Cep = 761233 = Tmz V622 = IRAS 21404+5640 = GSC 3975.01240.V577 Cep = 761235 = Tmz V633 = IRC+60324 = IRAS 21413+6131 = GSC 4249.00719.V578 Cep = 761237 = Tmz V550 = IRAS 21427+6739 = GSC 4462.01665.V579 Cep = 761242 = Tmz V549 = IRAS 21436+6735 = GSC 4462.00181.V580 Cep = 761243 = Tmz V581 = IRAS 21434+6307 = GSC 4266.00395.V581 Cep = 761244 = Tmz V626 = IRAS 21436+5734 = GSC 3975.00775.V582 Cep = 761245 = Tmz V569 = IRAS 21443+6546 = GSC 4274.01661.V583 Cep = 761246 = Tmz V551 = IRAS 21448+6801 = GSC 4462.02539.V584 Cep = 761247 = Tmz V583 = IRAS 21445+6335 = GSC 4270.00762.V585 Cep = 761248 = Tmz V582 = IRAS 21445+6321 = GSC 4266.01482.V586 Cep = 761249 = Tmz V634 = IRAS 21444+6146 = GSC 4266.00612.V587 Cep = 761250 = Tmz V650 = IRAS 21443+5902 = GSC 3979.01327.V588 Cep = 761251 = Tmz V652 = IRAS 21449+5847 = CCS-II 5449 = GSC 3979.01508.V589 Cep = 761252 = Tmz V638 = IRAS 21454+6112 = GSC 4262.01324.V590 Cep = 761253 = Tmz V649 = IRAS 21454+5920 = GSC 3980.01185.V591 Cep = 761256 = Tmz V543 = IRAS 21473+6838 = GSC 4462.01800.V592 Cep = 761258 = Tmz V585 = IRAS 21483+6435 = GSC 4270.01848.V593 Cep = 761259 = Tmz V654 = IRAS 21481+5548 = GSC 3972.02692.V594 Cep = 761261 = Tmz V653 = IRAS 21484+5540 = GSC 3972.01490.V595 Cep = 761262 = Tmz V542 = IRAS 21495+6903 = GSC 4462.00198.V596 Cep = 761263 = Tmz V568 = IRAS 21500+6603 = GSC 4274.00480.V597 Cep = 761264 = Tmz V639 = IRAS 21502+6048 = GSC 4262.02061.V598 Cep = 761265 = Tmz V564 = IRAS 21512+6708 = GSC 4274.00503.V599 Cep = 761267 = Tmz V584 = IRAS 21517+6447 = GSC 4270.01989.V600 Cep = 761268 = Tmz V715 = IRAS 21521+5903 = GSC 3980.01227.V601 Cep = 761269 = Tmz V698 = IRAS 21528+5636 = GSC 3976.00768.V602 Cep = 761270 = Tmz V565 = IRAS 21533+6631 = GSC 4274.00658.V603 Cep = 761272 = Tmz V566 = IRAS 21537+6616 = GSC 4274.01586.V604 Cep = 761273 = Tmz V541 = IRAS 21539+6916 = CCS-II 5507 = GSC 4466.02306.V605 Cep = 761274 = Tmz V697 = IRAS 21535+5627 = GSC 3976.00823.V606 Cep = 761275 = Tmz V587 = IRAS 21540+6339 = GSC 4270.00794.
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Table 2 (ontinued)V607 Cep = 761276 = Tmz V640 = IRAS 21539+6103 = GSC 4262.01578.V608 Cep = 761277 = Tmz V562 = IRAS 21543+6653 = GSC 4274.00787.V609 Cep = 761278 = Tmz V648 = IRAS 21540+5940 = CCS 3085 = CCS-II 5502 =GSC 3980.00483.V610 Cep = 761279 = Tmz V655 = CCS 3086 = CCS-II 5503 = IRAS 21541+5725 =GSC 3976.00262.V611 Cep = 761280 = Tmz V656 = IRAS 21545+5752 = GSC 3976.00021.V612 Cep = 761281 = Tmz V567 = GSC 4274.00458.V613 Cep = 761282 = Tmz V696 = IRAS 21553+5631 = GSC 3976.01051.V614 Cep = 761283 = Mis V0526 = IRAS 21555+5946.V615 Cep = 761284 = Tmz V563 = IRAS 21562+6655 = GSC 4274.00813.V616 Cep = 761285 = Tmz V641 = IRAS 21560+6131 = CCS 3094 = CCS-II 5523 =GSC 4262.00479.V617 Cep = 761286 = Tmz V693 = IRAS 21559+5721 = GSC 3976.00447.V618 Cep = 761288 = Tmz V642 = IRAS 21565+6145 = GSC 4266.01487.V619 Cep = 761289 = Tmz V593 = IRAS 21569+6546 = GSC 4274.01313.V620 Cep = 761290 = Tmz V647 = IRAS 21568+6002 = GSC 4262.01222.V621 Cep = 761292 = Tmz V588 = IRAS 21570+6335 = CCS-II 5536 = GSC 4270.00008.V622 Cep = 761293 = Tmz V657 = IRAS 21572+5805 = GSC 3980.01224.V623 Cep = 761295 = Tmz V646 = IRAS 21575+6026 = GSC 4262.01660.V624 Cep = 761297 = Tmz V590 = IRAS 21578+6407 = GSC 4270.03270.V625 Cep = 761298 = Tmz V695 = IRAS 21578+5634 = GSC 3976.00832.V626 Cep = 761299 = Tmz V591 = IRAS 21582+6412 = GSC 4270.02403.V627 Cep = 761300 = Tmz V589 = IRAS 21582+6345 = GSC 4270.00614.V628 Cep = 761302 = Tmz V645 = IRAS 21586+6037 = GSC 4263.00957.V629 Cep = 761303 = Tmz V699 = IRAS 21586+5538 = GSC 3973.00833.V630 Cep = 761304 = Tmz V553 = IRAS 21592+6745 = GSC 4463.03116.V631 Cep = 761305 = Tmz V592 = IRAS 21593+6449 = GSC 4271.01580.V632 Cep = 761306 = Tmz V658 = IRAS 21594+5811 = GSC 3981.00553.V633 Cep = 761309 = Tmz V644 = IRAS 22002+6103 = GSC 4263.01060.V634 Cep = 761310 = Tmz V594 = IRAS 22011+6558 = GSC 4275.02101.V635 Cep = 761311 = Tmz V694 = IRAS 22011+5635 = GSC 3977.01290.V636 Cep = 761313 = Mis V0529 = IRAS 22023+5924 = GSC 3981.00504.V637 Cep = 761314 = Tmz V720 = GSC 3973.01053.V638 Cep = 761315 = Tmz V552 = IRAS 22032+6825 = GSC 4463.01137.V639 Cep = 761316 = Mis V0363.V640 Cep = 761318 = Tmz V665 = IRAS 22043+6045 = GSC 4263.01520.V641 Cep = 761319 = Tmz V700 = IRAS 22043+5527 = GSC 3973.01441.V642 Cep = 761320 = Tmz V659 = GSC 3981.01555.V643 Cep = 761321 = Tmz V661 = IRAS 22044+5900 = GSC 3981.01354.V644 Cep = 761322 = Tmz V662 = IRAS 22044+5924 = GSC 3981.00474.V645 Cep = 761323 = Tmz V663 = IRAS 22049+5926 = GSC 3981.00064.V646 Cep = 761324 = Tmz V664 = IRAS 22071+6057 = CCS-II 5590 = GSC 4263.01408.V647 Cep = 761325 = Tmz V719 = IRAS 22070+5500 = GSC 3973.02756.V648 Cep = 761326 = Tmz V701 = IRAS 22077+5517 = GSC 3973.01924.V649 Cep = 761327 = Tmz V666 = IRAS 22081+6054 = GSC 4263.01284.V650 Cep = 761328 = Tmz V702 = IRAS 22106+5530 = CCS 3117 = CCS-II 5601 =GSC 3973.02116.V651 Cep = 761329 = Tmz V688 = IRAS 22112+5931 = GSC 3981.00826.V652 Cep = 761331 = Tmz V687 = IRAS 22125+5907 = GSC 3994.00351.V653 Cep = 761334 = Tmz V691 = IRAS 22133+5837 = GSC 3994.01443.V654 Cep = 761336 = Tmz V685 = IRAS 22134+5731 = GSC 3990.00527.V655 Cep = 761338 = Tmz V686 = IRAS 22136+5717 = GSC 3990.00793.V656 Cep = 761339 = Tmz V684 = IRAS 22155+5743 = GSC 3990.00054.V657 Cep = 761340 = Tmz V596 = IRAS 22163+6221 = GSC 4268.00815.V658 Cep = 761341 = Tmz V703 = IRAS 22163+5646 = GSC 3990.01590.V659 Cep = 761342 = Tmz V554 = IRAS 22169+6724 = GSC 4463.01148.V660 Cep = 761343 = Tmz V690 = IRAS 22173+5929 = CCS-II 5630 = GSC 3994.00717.V661 Cep = 761344 = Tmz V540 = IRAS 22198+6912 = GSC 4467.00049.
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Table 2 (ontinued)V662 Cep = 761346 = Tmz V669 = IRAS 22197+6028 = CSS 704 = CSS-II 1296 =GSC 4264.00460.V663 Cep = 761347 = Tmz V682 = IRAS 22211+5821 = GSC 3994.00911.V664 Cep = 761348 = Tmz V681 = IRAS 22220+5829 = CCS 3129 = CCS-II 5650 =GSC 3994.00802.V665 Cep = 761349 = Tmz V539 = IRAS 22236+6905 = GSC 4476.00158.V666 Cep = 761350 = Tmz V672 = IRAS 22234+5923 = GSC 3994.00640.V667 Cep = 761351 = Tmz V670 = IRAS 22240+6036 = GSC 4264.00749.V668 Cep = 761352 = Tmz V683 = IRAS 22240+5808 = GSC 3994.01403.V669 Cep = 761353 = Tmz V671 = IRAS 22248+6058 = GSC 4264.00935.V670 Cep = 761354 = Tmz V597 = IRAS 22257+6413 = GSC 4272.01035.V671 Cep = 761355 = Tmz V680 = IRAS 22256+5826 = GSC 3995.00095.V672 Cep = 761356 = Tmz V673 = IRAS 22256+5910 = GSC 3995.00358.V673 Cep = 761357 = Tmz V707 = IRAS 22263+5732 = GSC 3991.00099.V674 Cep = 761358 = Tmz V676 = IRC+60355 = AFGL 2910 = IRAS 22264+5858 =GSC 3995.00224.V675 Cep = 761359 = Tmz V710 = IRAS 22267+6012 = GSC 4264.00895.V676 Cep = 761360 = Tmz V679 = IRAS 22269+5816 = GSC 3995.00279.V677 Cep = 761361 = Tmz V708 = IRAS 22270+5745 = GSC 3991.02805.V678 Cep = 761362 = Tmz V705 = IRAS 22273+5640 = GSC 3991.00257.V679 Cep = 761363 = Tmz V674 = IRAS 22278+5914 = GSC 3995.00153.V680 Cep = 761364 = Tmz V598 = IRAS 22281+6504 = GSC 4272.00298.V681 Cep = 761365 = Tmz V704 = IRAS 22281+5647 = GSC 3991.00859.V682 Cep = 761366 = Tmz V677 = IRAS 22298+5845 = GSC 3995.00763.V683 Cep = 761367 = Tmz V706 = IRAS 22299+5644 = GSC 3991.03093.V684 Cep = 761368 = Tmz V709 = IRAS 22301+5958 = GSC 4264.01075.V685 Cep = 761369 = Tmz V675 = IRAS 22306+5918 = CCS 3141 = CCS-II 5678 =GSC 3995.00770.V686 Cep = 761370 = Tmz V599 = IRAS 22318+6319 = GSC 4268.01115.V687 Cep = 761371 = Tmz V601 = IRAS 22321+6303 = GSC 4268.01101.V688 Cep = 761372 = Tmz V678 = IRAS 22322+5843 = GSC 3995.00940.V689 Cep = 761373 = Tmz V600 = IRAS 22324+6317 = CCS 3142 = CCS-II 5684 =GSC 4268.01228.V690 Cep = 761374 = Tmz V556 = IRAS 22327+6739 = GSC 4476.01249.V691 Cep = 761375 = Tmz V555 = IRAS 22329+6744 = GSC 4476.01423.V692 Cep = 761376 = Tmz V602 = IRAS 22360+6259 = GSC 4269.00698.V693 Cep = 761377 = Tmz V603 = IRAS 22373+6501 = GSC 4273.00764.V694 Cep = 761378 = Tmz V604 = IRAS 22378+6547 = GSC 4277.00495.V695 Cep = 761379 = Tmz V557 = IRAS 22400+6744 = GSC 4476.01060.V696 Cep = 761380 = Tmz V559 = IRAS 22416+6711 = GSC 4277.00262.V697 Cep = 761381 = Tmz V558 = IRAS 22437+6742 = GSC 4476.00879.V698 Cep = 761382 = GSC 3992.00847.V699 Cep = 761383 = NSV 14312 = CSV 8792 = Weber 30 = GSC 3992.00731.V700 Cep = 761384 = Tmz V561 = IRAS 22444+6647 = GSC 4477.00186.V701 Cep = 761385 = Tmz V560 = IRAS 22457+6655 = GSC 4477.00909.V702 Cep = 761399 = 4 (NGC 7762) = GSC 4479.00941.EQ Cet = 760023 = 1RXS J012851.9{233931 = RX J0128.8{2339 = RBS 0206.ER Cet = 760027 = Tmz V629 = GSC 5277.00022.EE Cha = 760787 = CoD{77Æ522 = CPD{77Æ766 = HD 104036 (A2) = HIP 058410 =SAO 256892 = PPM 371318 = GSC 9415.00770 =GSC 9415.02547 = GSC 9415.02675.EF Cha = 760790 = CoD{78Æ491 = CPD{78Æ727 = HD 105234 (A2) = HIP 059093 =SAO 256904 = PPM 371380 = GSC 9416.00926.AQ Col = 760142 = EC 05217{3914 = GSC 7595.01052.AR Col = 760426 = Tmz V099 = IRAS 06373{3319 = GSC 7091.01636.LM Com = 760792 = PG 1224+309.LN Com = 760797 = Tmz V627 = GSC 1454.00371.V722 CrA = 761004 = Tmz V739 = IRAS 18027{4015 = GSC 7903.02743.V723 CrA = 761026 = Tmz V740 = IRAS 18349{3856 = GSC 7902.01896.V724 CrA = 761027 = HD 171983 (Ma) = Tmz V738 = IRAS 18359{3828 = GSC 7902.01497.V725 CrA = 761029 = Tmz V737 = IRAS 18370{3822 = GSC 7915.01273.
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Table 2 (ontinued)V726 CrA = 761031 = NSV 11261 = BV 867 = Had V20 = IRAS 18409{4344 = GSC 7927.01130.V727 CrA = 761042 = Had V19 = GSC 7928.02234.AK CrB = 760829 = Tmz V050 = IRAS 15541+3715 = GSC 2578.00660.WX Crt = 760780 = Had V36 = GSC 5503.01061.DX Cru = 760789 = New var in Crux.DY Cru = 760794 = NSV 19481 = IRAS 12444{5925 = CCS 2031 = CCS-II 3284 =GSC 8659.01394.V2213 Cyg = 761109 = Var near V1504 Cyg.V2214 Cyg = 761112 = KPD 1930+2752.V2215 Cyg = 761114 = No.6 near V798 Cyg.V2216 Cyg = 761115 = No.8 near V798 Cyg.V2217 Cyg = 761126 = IRAS 19450+3416.V2218 Cyg = 761131 = Mis V0175 = IRAS 19550+3401.V2219 Cyg = 761132 = Mis V0732.V2220 Cyg = 761134 = Mis V0738 = CCS-II 4580.V2221 Cyg = 761135 = Mis V0173 = IRAS 19557+3038.V2222 Cyg = 761136 = Mis V0670.V2223 Cyg = 761137 = Mis V0695 = IRAS 19559+3137.V2224 Cyg = 761138 = Mis V0392.V2225 Cyg = 761139 = Mis V0149 = IRAS 19561+2958.V2226 Cyg = 761140 = Mis V0354.V2227 Cyg = 761143 = Mis V0343 = IRAS 19578+3644.V2228 Cyg = 761144 = Mis V0724 = IRAS 19579+2926.V2229 Cyg = 761145 = Mis V0680.V2230 Cyg = 761146 = Mis V0360 = CCS-II 4603.V2231 Cyg = 761147 = Mis V0710.V2232 Cyg = 761148 = 20010+3011 = 38-09441.V2233 Cyg = 761149 = Mis V0344 = IRAS 19592+3101.V2234 Cyg = 761150 = Mis V0734.V2235 Cyg = 761151 = Mis V0393.V2236 Cyg = 761152 = Mis V0733.V2237 Cyg = 761153 = Mis V0689 = IRAS 20007+3033.V2238 Cyg = 761154 = GSC 2683.03076.V2239 Cyg = 761158 = GSC 3151.02126.V2240 Cyg = 761159 = GSC 2684.01255.V2241 Cyg = 761160 = V5 (IC 4996).V2242 Cyg = 761161 = V4 (IC 4996).V2243 Cyg = 761162 = V2 (IC 4996).V2244 Cyg = 761163 = V1 (IC 4996). Probable luster nonmember.V2245 Cyg = 761167 = NSV 25130 = BD+40Æ4147 = HD 229196 (B) = HIP 100542 = SAO 049559= PPM 059833 = Star 3 (NGC 6910) = GSC 3156.01600.V2246 Cyg = 761168 = EXO 2030+375.V2247 Cyg = 761170 = GSC 2695.01350.V2248 Cyg = 761173 = Mis V0345 = IRAS 20583+3928.V2249 Cyg = 761174 = Mis V0106. In 52" to SE from NSV 25425.V2250 Cyg = 761179 = IRC+50362 = AFGL 2720 = IRAS 21086+5238.V2251 Cyg = 761181 = Var 3 in the �eld of EUVE J2114+503.V2252 Cyg = 761205 = Tmz V733 = IRAS 21311+5426 = GSC 3970.00321.V2253 Cyg = 761206 = NSV 25669 = SVS 2368 = LD 58 = IRAS 21308+3908.V2254 Cyg = 761210 = Tmz V732 = IRAS 21335+5453 = GSC 3971.00728.V2255 Cyg = 761212 = Tmz V731 = IRAS 21348+5502 = CCS-II 5377 = GSC 3971.02185.V2256 Cyg = 761213 = BD+33Æ4307 = HD 205798 (F0) = HIP 106708 = SAO 071525 =PPM 086800 = GSC 2721.02079.V2257 Cyg = 761216 = Tmz V730 = IRAS 21354+5442 = GSC 3971.00118.V2258 Cyg = 761225 = Tmz V729 = IRAS 21383+5425 = GSC 3971.00296.V2259 Cyg = 761234 = Tmz V728 = 18 [273℄ = IRAS 21404+5444 = GSC 3971.00294. In a darkloud.V2260 Cyg = 761236 = Tmz V727 = GSC 3971.00194.V2261 Cyg = 761238 = 9 (NGC 7128) = Hoag 11p (NGC 7128) = GSC 3967.00316.V2262 Cyg = 761239 = 27 (NGC 7128) = GSC 3967.02562.
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Table 2 (ontinued)V2263 Cyg = 761240 = 29 (NGC 7128) = Hoag 6p (NGC 7128) = GSC 3967.00690.V2264 Cyg = 761241 = 51 (NGC 7128) = Hoag 34p (NGC 7128).V2265 Cyg = 761254 = Tmz V726 = IRAS 21452+5440 = GSC 3972.02626.V2266 Cyg = 761257 = Tmz V725 = IRAS 21467+5508 = GSC 3972.02329.V2267 Cyg = 761266 = Tmz V724 = IRAS 21510+5503 = GSC 3972.01800.V2268 Cyg = 761271 = Tmz V723 = IRAS 21530+5501 = GSC 3972.00943.V2269 Cyg = 761287 = Tmz V722 = IRAS 21562+5448 = GSC 3972.02642.V2270 Cyg = 761291 = Mis V0527 = IRAS 21566+5051 = CCS-II 5525.V2271 Cyg = 761294 = Mis V0368.V2272 Cyg = 761296 = Tmz V721 = IRAS 21574+5453 = GSC 3972.00416.V2273 Cyg = 761301 = Mis V0528 = IRAS 21581+5035.NV Del = 761165 = Be V24 = GSC 1078.00852.NW Del = 761169 = Tmz V744 = IRAS 20444+0540.NX Del = 761171 = Tmz V742 = IRC+10479 = AFGL 2662 = IRAS 20479+0554 =GSC 0524.01806.AZ Dor = 760359 = BS 1960 = HD 37935 (A0) = HIP 026368 = CoD{66Æ337 = CPD{66Æ439= SAO 249322 = PPM 354869 = GSC 8891.00846.KU Dra = 760795 = Tmz V358 = GSC 4169.00183.KV Dra = 760811 = FBS 1449+642 = RX J1450.5+6403.KW Dra = 760823 = Tmz V331 = IRAS 15299+5254 = GSC 3869.00571.KX Dra = 760826 = PG 1541+650.KY Dra = 761044 = Tmz V359 = IRAS 18578+6344 = GSC 4224.00992.KZ Dra = 761157 = Tmz V131 = GSC 4446.01025.SZ Equ = 761177 = Be V26 = GSC 1108.02511.TT Equ = 761180 = Be V25 = IRAS 21079+1023 = GSC 1108.00961.TU Equ = 761189 = Tmz V745 = IRAS 21213+0613 = GSC 0541.01533.HX Eri = 760049 = Tmz V625 = GSC 5868.00786.HY Eri = 760130 = RX J0501.7{0359 = 1RXS J050146.2{035927.V354 Gem = 760376 = Tmz V260 = IRAS 06018+2746 = CSS 130 = CSS-II 183 = GSC 1872.01811.V355 Gem = 760452 = Tmz V716 = IRAS 06575+2612 = GSC 1899.00620.V356 Gem = 760463 = NSV 17387 = BD+24Æ1576 = BS 2722 = HD 55579 (B9) = HIP 034995 =SAO 079191 = PPM 097232 = IDS 0708.3N2453A = GSC 1900.00108.V357 Gem = 760484 = Tmz V298 = IRAS 07216+1440 = GSC 0776.00274.V358 Gem = 760496 = Tmz V297 = IRAS 07248+1820 = GSC 1351.00532.V359 Gem = 760501 = Tmz V300 = IRAS 07275+2243 = GSC 1910.01357.V360 Gem = 760533 = NSV 17556 = TASV 0739+15 = Q 1990/015 = Tmz V299 =IRAS 07392+1527 = GSC 1361.00794.V361 Gem = 760536 = Tmz V301 = IRAS 07397+2316 = GSC 1912.00720.V362 Gem = 760557 = Tmz V379 = IRAS 07505+1436 = GSC 0791.00444.V363 Gem = 760572 = Tmz V512 = IRAS 07538+3156 = GSC 2467.00356.V364 Gem = 760584 = Tmz V515 = IRAS 07585+2909 = GSC 1938.01158.V365 Gem = 760594 = Tmz V514 = IRAS 08014+2814 = GSC 1934.00649.DQ Gru = 761389 = NSV 26072 = BS 8895A = HD 220392 (A5) = HIP 115510 = CoD{54Æ9528= CPD{54Æ10281 = SAO 247854 = PPM 351034 = IDS 2318.2S5381A =IRAS 23210{5405 = GSC 8831.01481.V1012 Her = 760846 = Tmz V049 = IRAS 16037+4218 = GSC 3064.00040.V1013 Her = 760851 = Be V14 = GSC 0959.01397.V1014 Her = 760867 = Tmz V236 = IRAS 16573+2310 = GSC 2059.00219.V1015 Her = 760904 = IRAS 17506+3411.V1016 Her = 761013 = Tmz V033 = IRAS 18147+1558 = GSC 1568.00727.V1017 Her = 761015 = NSV 24410 = BD+18Æ3650 = HD 348533 (A0) = HIP 089972 =PPM 134601 = CCDM 18214+1810 = GSC 1572.01622.V1018 Her = 761018 = Yamamoto 1829+14 = IRAS 18274+1405 = GSC 1035.00024.V1019 Her = 761033 = Tmz V055 = IRAS 18434+1558 = GSC 1583.01538.V1020 Her = 761040 = Mis V0685 = IRAS 18554+1333.V362 Hya = 760627 = Tmz V400 = IRAS 08116{0829 = GSC 5426.02334.V363 Hya = 760630 = Tmz V396 = IRAS 08127{0418.V364 Hya = 760644 = Tmz V390 = IRAS 08189{0024 = GSC 4848.01821.V365 Hya = 760646 = Tmz V399 = IRAS 08194{0930 = IRC{10192 = GSC 5431.00645.V366 Hya = 760675 = Tmz V494 = IRAS 08321{1629 = GSC 6011.01614.V367 Hya = 760677 = Tmz V498 = IRAS 08327{1711 = GSC 6015.00023.
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Table 2 (ontinued)V368 Hya = 760679 = Tmz V495 = IRAS 08333{1625 = GSC 6011.00650.V369 Hya = 760681 = Tmz V497 = IRAS 08341{1551 = GSC 6011.00154.V370 Hya = 760682 = BD{15Æ2522 = PPM 220372 = Tmz V496 = IRAS 08349{1611 =GSC 6011.01554.V371 Hya = 760686 = NSV 04189 = IRAS 08380{1438 = IRC{10202.V372 Hya = 760694 = BD{18Æ2504 = PPM 220719 = Tmz V491 = IRAS 08495{1858 =GSC 6021.00090.V373 Hya = 760695 = Tmz V492 = IRAS 08503{1902 = GSC 6021.01245.V374 Hya = 760697 = Tmz V489 = GSC 6018.00369.V375 Hya = 760698 = Tmz V488 = IRAS 08579{1727 = GSC 6018.01367.V376 Hya = 760699 = BD{16Æ2661 = Tmz V487 = IRAS 08579{1636 = GSC 6014.00570.V377 Hya = 760700 = Tmz V490 = IRAS 08585{1519 = GSC 6014.01003.V378 Hya = 760702 = Tmz V486 = IRAS 08592{1656 = GSC 6018.01158.V379 Hya = 760712 = Tmz V536 = IRAS 09043{1906 = GSC 6035.00910.V380 Hya = 760720 = Tmz V485 = IRAS 09073{1728 = GSC 6031.01076.V381 Hya = 760723 = BD{22Æ2527 = CoD{22Æ6993= CPD{22Æ4104 = Tmz V531 =IRAS 09105{2309 = GSC 6587.00745.V382 Hya = 760724 = Tmz V534 = IRAS 09110{1455 = GSC 6028.00658.V383 Hya = 760725 = Tmz V535 = IRAS 09116{1734 = GSC 6032.01563.V384 Hya = 760734 = Tmz V530 = IRAS 09151{2235 = GSC 6587.01138.V385 Hya = 760738 = BD{21Æ2816 = CPD{21Æ4342 = Tmz V532 = IRAS 09273{2152 =GSC 6042.00824.V386 Hya = 760739 = Tmz V517 = IRAS 09287{2328 = GSC 6601.01867.V387 Hya = 760740 = Tmz V538 = IRAS 09310{1953.V388 Hya = 760741 = Tmz V537 = IRAS 09316{1942 = GSC 6038.01078.V389 Hya = 760742 = Tmz V533 = IRAS 09324{2139 = GSC 6042.01432.CV Hyi = 760026 = RX J0132.7{6554.CF Ind = 761223 = NSV 25710 = CoD{52Æ9942 = CPD{52Æ11910 = HD 205847 (F0) =HIP 106954 = SAO 247123 = PPM 349574 = GSC 8436.00522.V434 La = 761330 = Tmz V718 = IRAS 22113+5422 = GSC 3973.00069.V435 La = 761332 = 469 (NGC 7245).V436 La = 761333 = 456 (NGC 7245).V437 La = 761335 = 493 (NGC 7245).V438 La = 761337 = 417 (NGC 7245). Probably a luster bakground variable.V439 La = 761345 = Tmz V717 = GSC 3982.00300.V440 La = 761386 = NSV 14365 = CSV 5632 = S 4622.GK Leo = 760782 = Tmz V735 = GSC 1980.02234.GL Leo = 760785 = 2MASSW J1145572+231730.WX LMi = 760747 = HS 1023+3900.AD Lep = 760140 = Tmz V635 = IRAS 05195{1558 = GSC 5915.01625.AE Lep = 760373 = BD{14Æ1319 = PPM 216655 = AS 117 = IRAS 06013{1452 =GSC 5361.01651.KL Lib = 760810 = BD{00Æ2884 = HD 130484 (F2) = HIP 072428 = SAO 140148 =PPM 179391 = GSC 4986.00400.KM Lib = 760814 = Tmz V230 = IRAS 15056{0258 = GSC 5005.00096.KN Lib = 760821 = NSV 07109 = CSV 2352 = HV 10670 = GSC 5603.00074.KO Lib = 760822 = Tmz V637 = GSC 6196.01320.KP Lib = 760824 = NSV 07180 = CSV 2403 = HV 10695 = GSC 5604.00200.NR Lup = 760831 = CoD{32Æ11262 = Tmz V335 = IRAS 15533{3309 = GSC 7333.00863.NS Lup = 760832 = Tmz V336 = IRAS 15534{3307 = GSC 7333.01771.DK Lyn = 760401 = Tmz V238 = IRAS 06155+5716 = GSC 3772.01599.DL Lyn = 760408 = Tmz V241 = IRAS 06211+5744 = GSC 3772.00663.DM Lyn = 760451 = Tmz V237 = IRAS 06453+5914 = GSC 3778.00184.DN Lyn = 760505 = Tmz V081 = IRAS 07280+4739 = GSC 3409.02341.DO Lyn = 760542 = NSV 17583 = BD+39Æ2001 = HD 62454 (F0) = HIP 037863 = SAO 060320= PPM 073088 = GSC 2963.01475.DP Lyn = 760546 = Tmz V024 = GSC 3795.01847.DQ Lyn = 760654 = NSV 17869 = 6/RR VII [085℄ = GSC 2482.00005.DR Lyn = 760656 = Tmz V023 = GSC 3421.02216.DS Lyn = 760713 = Tmz V088 = GSC 2498.00610.DT Lyn = 760728 = PG 0911+456 = GSC 3424.01387.
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Table 2 (ontinued)V562 Lyr = 761021 = LD 345 = GSC 3530.02757.V563 Lyr = 761032 = NSV 11321 = BD+40Æ3480 = S 9331 = GSC 3122.00495.V564 Lyr = 761100 = No.112 (NGC 6791).V565 Lyr = 761101 = V18 (NGC 6791).V566 Lyr = 761102 = V19 (NGC 6791).V567 Lyr = 761103 = V20 (NGC 6791). The equatorial oordinates in the Table A1 in [207℄ referto V21.V568 Lyr = 761104 = V21 (NGC 6791). The equatorial oordinates in the Table A1 in [207℄ referto V20.V791 Mon = 760371 = BD{10Æ1351 = AS 116 = IRAS 05598{1000.V792 Mon = 760372 = Tmz V279 = IRAS 06009{1003.V793 Mon = 760380 = Tmz V266 = IRAS 06038{0541 = IRC{10109 = AFGL 873.V794 Mon = 760387 = Tmz V278 = IRAS 06092{1001 = GSC 5366.01452.V795 Mon = 760389 = Tmz V277 = IRAS 06114{1018 = GSC 5366.02269.V796 Mon = 760395 = Tmz V276 = IRAS 06146{0834.V797 Mon = 760403 = Tmz V262 = IRAS 06183{0209.V798 Mon = 760407 = Tmz V265 = IRAS 06228{0244.V799 Mon = 760409 = Tmz V271 = IRAS 06233{0050 = CCS 511 = CCS-II 1270 =GSC 4785.01707.V800 Mon = 760411 = Tmz V264 = IRAS 06241{0203 = GSC 4789.00622.V801 Mon = 760412 = Tmz V272 = IRAS 06245{0453.V802 Mon = 760413 = Tmz V280 = IRAS 06256{1055 = CCS 518 = CCS-II 1283.V803 Mon = 760427 = VVO 20B (NGC 2264) = Penn 284 (NGC 2264) = GSC 0750.01709.V804 Mon = 760428 = VVO 31B (NGC 2264).V805 Mon = 760429 = NSV 03092 = VVO 51B (NGC 2264) = Penn 321 (NGC 2264).V806 Mon = 760431 = NSV 03112 = VVO 35A (NGC 2264) = Penn 388 (NGC 2264).V807 Mon = 760432 = NSV 03116 = CSV 6479 = VVO 25C (NGC 2264) = W 150 (NGC 2264).V808 Mon = 760433 = VVO 31D (NGC 2264).V809 Mon = 760434 = NSV 17078 = VVO 23C (NGC 2264) = ASS 535 (NGC 2264).V810 Mon = 760435 = VVO 27A (NGC 2264) = Penn 406 (NGC 2264) = GSC 0750.01363.V811 Mon = 760436 = VVO 28A (NGC 2264) = Penn 407 (NGC 2264).V812 Mon = 760437 = VVO 41C (NGC 2264) = W 160 (NGC 2264).V813 Mon = 760438 = VVO 4A (NGC 2264) = Penn 403 (NGC 2264).V814 Mon = 760439 = NSV 03124 = VVO 27D (NGC 2264) = Penn 402 (NGC 2264).V815 Mon = 760440 = VVO 9D (NGC 2264).V816 Mon = 760441 = NSV 03127 = VVO 16D (NGC 2264) = Penn 415 (NGC 2264).V817 Mon = 760442 = VVO 12A (NGC 2264) = Penn 427 (NGC 2264).V818 Mon = 760443 = NSV 03132 = VVO 24D (NGC 2264) = Penn 425 (NGC 2264).V819 Mon = 760444 = VVO 37D (NGC 2264).V820 Mon = 760445 = NSV 03139 = VVO 8A (NGC 2264) = Penn 435 (NGC 2264).V821 Mon = 760446 = NSV 17116 = VVO 1D (NGC 2264) = ASS 344 (NGC 2264).V822 Mon = 760468 = Tmz V306 = IRAS 07164{0758 = GSC 5395.02083.V823 Mon = 760479 = Tmz V309 = IRAS 07199{0950 = CCS 733 = CCS-II 1676 =GSC 5399.01531.V824 Mon = 760480 = Tmz V305 = IRAS 07203{0843.V825 Mon = 760485 = Tmz V296 = HS 336 [259℄ = IRAS 07220{0050 = CCS 748 = CCS-II 1697.V826 Mon = 760497 = Tmz V295 = HS 318 [259℄ = IRAS 07259{0038.V827 Mon = 760498 = BD{08Æ1937 = HD 59435 (A5) = HIP 036419 = SAO 134747 = PPM 190323= GSC 5396.02217.V828 Mon = 760502 = Tmz V302 = IRAS 07292{1055 = GSC 5400.00111.V829 Mon = 760525 = Tmz V307 = IRAS 07372{1036.V830 Mon = 760556 = Tmz V294 = IRAS 07502{0459 = CSS-II 419 = GSC 4841.00278.V831 Mon = 760574 = Tmz V386 = HS 434 [259℄ = IRAS 07551{0032 = CCS 961 = CCS-II 1960= GSC 4833.00939.V832 Mon = 760577 = Tmz V393 = IRAS 07562{0654 = GSC 4845.01254.V833 Mon = 760593 = Tmz V395 = IRAS 08019{0259 = CCS 1016 = CCS-II 2028.V834 Mon = 760596 = Tmz V401 = IRAS 08030{0932 = GSC 5417.00694.V835 Mon = 760599 = Tmz V392 = IRAS 08040{0417 = GSC 4854.02212.V836 Mon = 760607 = Tmz V406 = IRAS 08055{1020 = GSC 5417.01481.V837 Mon = 760611 = Tmz V394 = IRAS 08058{0056 = GSC 4847.02199.
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Table 2 (ontinued)V381 Nor = 760827 = XTE J1550{564.V2503 Oph = 760852 = NSV 07695 = Haro 1-4 = Do-Ar 16 = HBC 257 = IRAS 16221{2312.V2504 Oph = 760853 = Tmz V636 = GSC 5626.00105.V2505 Oph = 760854 = NTTS 162649{2145= So PMS 214 = GSC 6215.00184.V2506 Oph = 760856 = Tmz V367 = IRAS 16431{0207 = GSC 5054.00790.V2507 Oph = 760858 = NSV 20773 = Wa Oph/4 = HBC 652 = GSC 5641.00493.V2508 Oph = 760859 = NSV 20775 = He-3 1258 = Wa Oph/6 = HBC 653 = IRAS 16459{1411 =GSC 5641.00306.V2509 Oph = 760860 = Be V15 = GSC 0396.01710.V2510 Oph = 760861 = Had V11 = IRAS 16504{2022.V2511 Oph = 760862 = Had V42 = IRAS 16534{2026.V2512 Oph = 760863 = Mis V0279 = IRAS 16544{1246.V2513 Oph = 760864 = Mis V0822 = IRAS 16554{2019.V2514 Oph = 760865 = Mis V0280 = IRAS 16559{1239 = GSC 5651.01718.V2515 Oph = 760866 = Mis V0310 = GSC 5651.01814.V2516 Oph = 760868 = Mis V0889.V2517 Oph = 760869 = Mis V0829 = IRAS 16577{2857.V2518 Oph = 760870 = Mis V0823 = IRAS 16579{2245.V2519 Oph = 760871 = Mis V0910.V2520 Oph = 760872 = Mis V0909.V2521 Oph = 760873 = Mis V0567 = IRAS 17001{2029.V2522 Oph = 760874 = NSV 08220 = CSV 2962 = HV 3936 = BV 1691 = Prager 1188 =Terzan 669 = IRAS 17050{2749.V2523 Oph = 760875 = NSV 08226 = He-3 1341 = GSC 6237.00636.V2524 Oph = 760876 = NSV 08267 = BV 1695 = Terzan 785 = IRAS 17087{2635 =GSC 6820.00294.V2525 Oph = 760877 = Had V56.V2526 Oph = 760879 = NSV 21466 = Terzan 1141.V2527 Oph = 760880 = Oph 2 [005℄ = 1E 1719.1{1946.V2528 Oph = 760882 = Tmz V741.V2529 Oph = 760883 = Had V53 = GSC 6239.01183.V2530 Oph = 760885 = NSV 09100 = CSV 3244 = HV 10963 = GSC 0992.01096.V2531 Oph = 760887 = Had V43 = GSC 6256.01625.V2532 Oph = 760889 = Had V45.V2533 Oph = 760935 = Had V16 = GSC 5091.00396.V2534 Oph = 760956 = Mis V0347.V2535 Oph = 761005 = Be V16 = IRAS 18050+0622.V2536 Oph = 761008 = Be V7 = GSC 1009.00766.V2537 Oph = 761014 = TASS J182113.5+002721 = IRAS 18186+0025.V2538 Oph = 761022 = Be V10 = IRAS 18297+0804 = GSC 1024.02911.V2539 Oph = 761025 = Be V11.V1405 Ori = 760119 = KUV 0442+1416 = Kiso Area A-0685 No.10 = GSC 0695.01437.V1406 Ori = 760125 = W71 = BD+15Æ705 = HD 286179 (G0) = RX J0457.0+1517 =GSC 1281.01215.V1407 Ori = 760127 = W73 = BD+15Æ706 = HD 286178 (G5) = RX J0457.2+1524 =GSC 1281.01288.V1408 Ori = 760137 = Be V33 = IRAS 05121+1007 = GSC 0703.00625.V1409 Ori = 760145 = NSV 02041 = CSV 102474 = HD 244314 (A2) = BD+11Æ829 =IRAS 05275+1118 = GSC 0709.01217.V1410 Ori = 760147 = HD 244604 (A3) = BD+11Æ838 = SAO 094626 = PPM 121065 =IRAS 05291+1115 = GSC 0709.00030.V1411 Ori = 760149 = No. 0169.V1412 Ori = 760150 = No. 0190.V1413 Ori = 760151 = No. 0210 = Par 1308.V1414 Ori = 760152 = No. 0267.V1415 Ori = 760153 = No. 0273.V1416 Ori = 760155 = No. 0316 = Par 1335.V1417 Ori = 760156 = No. 0327.V1418 Ori = 760157 = No. 0340.V1419 Ori = 760158 = No. 0349.
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Table 2 (ontinued)V1420 Ori = 760159 = No. 0360.V1421 Ori = 760160 = No. 0456.V1422 Ori = 760161 = No. 0507.V1423 Ori = 760162 = No. 0519.V1424 Ori = 760163 = No. 0539.V1425 Ori = 760164 = NSV 02185 = CSV 6209 = No. 0543 [044℄ = TSN 102 [045℄ = Haro 4-167= Kiso Area A-0976 No.81.V1426 Ori = 760165 = No. 0607.V1427 Ori = 760166 = No. 0614 [044℄ = H 3151 = Par 1417 [046℄.V1428 Ori = 760167 = No. 0674.V1429 Ori = 760168 = No. 0748.V1430 Ori = 760169 = No. 0786.V1431 Ori = 760170 = No. 0812 [044℄ = JW 3 [047℄.V1432 Ori = 760171 = NSV 02202 = No. 0817 [044℄ = JW 4 [047℄ = Par 1483.V1433 Ori = 760172 = No. 0832.V1434 Ori = 760173 = NSV 02200 = No. 0839 [044℄ = Par 1476 [046℄.V1435 Ori = 760174 = NSV 02205 = CSV 6216 = No. 0852 [044℄ = JW 15 [047℄ = Rosino E2.V1436 Ori = 760175 = No. 0880.V1437 Ori = 760176 = No. 0939.V1438 Ori = 760177 = No. 0975 [044℄ = JW 39 [047℄.V1439 Ori = 760178 = NSV 02213 = SVS 1492 = No. 1019 [044℄ = Par 1534 [046℄ =GSC 4774.00420.V1440 Ori = 760179 = NSV 02218 = CSV 6224 = No. 1089 [044℄ = Rosino 52 = Par 1547 [046℄.V1441 Ori = 760180 = No. 1093 [044℄ = JW 63 [047℄ = Par 1569.V1442 Ori = 760181 = No. 1121.V1443 Ori = 760182 = NSV 02222 = CSV 100551 = No. 1126 [044℄ = Par 1567 [046℄ =Prager 0225.V1444 Ori = 760183 = JW 75 = Par 1587 = GSC 4774.00860.V1445 Ori = 760184 = JW 76.V1446 Ori = 760185 = No. 1158 [044℄ = JW 77 [047℄ = Par 1595.V1447 Ori = 760186 = No. 1157.V1448 Ori = 760187 = No. 1161 [044℄ = Par 1583 [046℄.V1449 Ori = 760188 = No. 1171 [044℄ = JW 83 [047℄.V1450 Ori = 760189 = No. 1219 [044℄ = JW 95 [047℄ = Par 1612.V1451 Ori = 760190 = No. 1220 [044℄ = Par 1603 [046℄.V1452 Ori = 760191 = No. 1237.V1453 Ori = 760192 = Be V32 = GSC 0705.00921.V1454 Ori = 760193 = NSV 02244 = CSV 100557 = JW 116 = Par 1633 = Prager 0230.V1455 Ori = 760194 = No. 1279 [044℄ = JW 120 [047℄.V1456 Ori = 760195 = No. 1292.V1457 Ori = 760196 = No. 1299.V1458 Ori = 760197 = No. 1308 [044℄ = JW 128 [047℄.V1459 Ori = 760198 = JW 133.V1460 Ori = 760199 = NSV 02248 = CSV 6237 = JW 135 = Rosino E10.V1461 Ori = 760200 = No. 1325 [044℄ = JW 138 [047℄.V1462 Ori = 760201 = NSV 16373 = No. 1354 [044℄ = JW 144 [047℄.V1463 Ori = 760202 = NSV 16374 = No. 1357 [044℄ = JW 148 [047℄.V1464 Ori = 760203 = No. 1368 [044℄ = JW 149 [047℄.V1465 Ori = 760204 = No. 1385 [044℄ = Par 1655 [046℄.V1466 Ori = 760205 = JW 159.V1467 Ori = 760206 = No. 1407.V1468 Ori = 760207 = No. 1413.V1469 Ori = 760208 = No. 1426 [044℄ = JW 169 [047℄.V1470 Ori = 760209 = No. 1428 [044℄ = JW 171 [047℄.V1471 Ori = 760210 = No. 1434.V1472 Ori = 760211 = No. 1452.V1473 Ori = 760212 = No. 1453 [044℄ = JW 181 [047℄.V1474 Ori = 760213 = NSV 16380 = No. 1474 [044℄ = JW 186 [047℄.V1475 Ori = 760214 = NSV 16381 = No. 1485 [044℄ = JW 188 [047℄.V1476 Ori = 760215 = No. 1496.
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Table 2 (ontinued)V1477 Ori = 760216 = No. 1501 [044℄ = JW 192 [047℄ = Par 1686.V1478 Ori = 760217 = No. 1511 [044℄ = JW 196 [047℄.V1479 Ori = 760218 = No. 1545 [044℄ = JW 211 [047℄.V1480 Ori = 760219 = No. 1566 = H 3013.V1481 Ori = 760220 = NSV 16393 = No. 1618 [044℄ = JW 239 [047℄ = Par 1725.V1482 Ori = 760221 = No. 1627 [044℄ = JW 243 [047℄.V1483 Ori = 760222 = JW 250.V1484 Ori = 760223 = No. 1692 [044℄ = JW 280 [047℄.V1485 Ori = 760224 = NSV 16406 = JW 315.V1486 Ori = 760225 = No. 1797 = H 3134.V1487 Ori = 760226 = JW 345 = Par 1783.V1488 Ori = 760227 = JW 362.V1489 Ori = 760228 = No. 1872.V1490 Ori = 760229 = No. 1907 = Par 1812.V1491 Ori = 760230 = NSV 02277 = CSV 6250 = No. 1944 [044℄ = Par 1781 [046℄ = Rosino S3.V1492 Ori = 760231 = No. 1966 [044℄ = JW 383 [047℄.V1493 Ori = 760232 = No. 2037 [044℄ = JW 416 [047℄.V1494 Ori = 760233 = JW 417.V1495 Ori = 760234 = No. 2057 [044℄ = JW 422 [047℄.V1496 Ori = 760235 = JW 423 = Par 1819.V1497 Ori = 760236 = NSV 02283 = CSV 6252 = No. 2119 [044℄ = Rosino D9 [052℄.V1498 Ori = 760237 = No. 2121 [044℄ = JW 447 [047℄.V1499 Ori = 760238 = NSV 02299 = CSV 6255 = No. 2169 [044℄ = TSN 227 [045℄ = Haro 4-191.V1500 Ori = 760239 = No. 2168 [044℄ = JW 467 [047℄.V1501 Ori = 760240 = NSV 16452 = JW 478 = Par 1872.V1502 Ori = 760241 = No. 2246 [044℄ = JW 485 [047℄.V1503 Ori = 760242 = No. 2256.V1504 Ori = 760243 = JW 498 = Par 1873.V1505 Ori = 760244 = No. 2301 [044℄ = JW 517 [047℄.V1506 Ori = 760245 = No. 2318 [044℄ = Par 1900 [046℄.V1507 Ori = 760246 = No. 2390.V1508 Ori = 760247 = No. 2425 [044℄ = JW 545 [047℄.V1509 Ori = 760248 = No. 2428 [044℄ = JW 550 [047℄.V1510 Ori = 760249 = JW 553 [047℄ = Par 1911 [046℄.V1511 Ori = 760250 = NSV 16476 = No. 2470 [044℄ = JW 579 [047℄.V1512 Ori = 760251 = NSV 02300 = CSV 6256 = JW 576 = Rosino 25 = GR 18.V1513 Ori = 760252 = No. 2510 = H 3140.V1514 Ori = 760253 = NSV 16491 = No. 2654 [044℄ = JW 628 [047℄.V1515 Ori = 760254 = NSV 02308 = CSV 6261 = No. 2667 [044℄ = JW 639 [047℄ = Par 1941.V1516 Ori = 760255 = JW 636.V1517 Ori = 760256 = JW 637 = Par 1939.V1518 Ori = 760257 = No. 2698 [044℄ = JW 649 [047℄.V1519 Ori = 760258 = No. 2703.V1520 Ori = 760259 = NSV 16498 = JW 648 = Par 1960.V1521 Ori = 760260 = No. 2713 [044℄ = JW 651 [047℄.V1522 Ori = 760261 = NSV 16507 = No. 2744 [044℄ = JW 672 [047℄.V1523 Ori = 760262 = JW 683 = Par 1975 = GSC 4774.00811.V1524 Ori = 760263 = NSV 16510 = JW 681.V1525 Ori = 760264 = JW 704.V1526 Ori = 760265 = No. 2843 [044℄ = JW 719 [047℄.V1527 Ori = 760266 = NSV 16517 = Par 1990 = JW 721.V1528 Ori = 760267 = JW 727.V1529 Ori = 760268 = No. 2876.V1530 Ori = 760269 = NSV 16522 = No. 2913 [044℄ = JW 735 [047℄.V1531 Ori = 760270 = No. 2918 [044℄ = JW 733 [047℄ = Par 1989.V1532 Ori = 760271 = No. 2928.V1533 Ori = 760272 = No. 3007 [044℄ = JW 778 [047℄.V1534 Ori = 760273 = No. 3012.V1535 Ori = 760274 = NSV 16531 = No. 3014 [044℄ = JW 771 [047℄ = Par 2007.V1536 Ori = 760275 = No. 3029.
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Table 2 (ontinued)V1537 Ori = 760276 = NSV 02327 = CSV 6273 = No. 3028 [044℄ = JW 788 [047℄ = Rosino E28.V1538 Ori = 760277 = No. 3032 [044℄ = JW 789 [047℄.V1539 Ori = 760278 = NSV 02332 = CSV 100601 = No. 3088 [044℄ = JW 818 [047℄ = Par 2048.V1540 Ori = 760279 = JW 817.V1541 Ori = 760280 = No. 3097 [044℄ = JW 816 [047℄.V1542 Ori = 760281 = JW 823.V1543 Ori = 760282 = No. 3115 [044℄ = JW 822 [047℄.V1544 Ori = 760283 = No. 3113.V1545 Ori = 760284 = No. 3122 [044℄ = JW 828 [047℄.V1546 Ori = 760285 = NSV 02339 = CSV 6278 = No. 3119 [044℄ = TSN 268 [045℄ = Haro 4-195= Kiso Area A-0976 No.172.V1547 Ori = 760286 = No. 3134 [044℄ = Par 2041 [046℄.V1548 Ori = 760287 = No. 3142 [044℄ = JW 835 [047℄.V1549 Ori = 760288 = No. 3146 [044℄ = Par 2070 [046℄.V1550 Ori = 760289 = NSV 16546 = JW 836.V1551 Ori = 760290 = No. 3152.V1552 Ori = 760291 = No. 3161 [044℄ = JW 843 [047℄.V1553 Ori = 760292 = No. 3177 [044℄ = Par 2079 [046℄.V1554 Ori = 760293 = No. 3178 [044℄ = JW 848 [047℄.V1555 Ori = 760294 = NSV 16553 = JW 863.V1556 Ori = 760295 = No. 3205 [044℄ = Par 2088 [046℄.V1557 Ori = 760296 = No. 3217 [044℄ = JW 864 [047℄.V1558 Ori = 760297 = No. 3220 [044℄ = Par 2087 [046℄.V1559 Ori = 760298 = JW 872.V1560 Ori = 760299 = No. 3230.V1561 Ori = 760300 = No. 3240 [044℄ = JW 878 [047℄.V1562 Ori = 760301 = JW 880.V1563 Ori = 760302 = No. 3263 [044℄ = JW 883 [047℄.V1564 Ori = 760303 = No. 3259.V1565 Ori = 760304 = JW 890 = Par 2097.V1566 Ori = 760305 = NSV 02345 = CSV 6282 = No. 3288 [044℄ = TSN 276 [045℄ = Haro 4-022= Kiso Area A-0976 No.181 = Par 2081.V1567 Ori = 760306 = No. 3385.V1568 Ori = 760307 = NSV 02354 = CSV 100609 = No. 3384 [044℄ = JW 926 [047℄ = Par 2134.V1569 Ori = 760308 = No. 3397 [044℄ = JW 925 [047℄.V1570 Ori = 760309 = No. 3404.V1571 Ori = 760310 = JW 933.V1572 Ori = 760311 = NSV 02353 = CSV 6285 = No. 3428 [044℄ = TSN 297 [045℄ = Haro 4-063= Kiso Area A-0976 No.193.V1573 Ori = 760312 = NSV 16567 = No. 3430 [044℄ = JW 935 [047℄.V1574 Ori = 760313 = NSV 16568 = No. 3438 [044℄ = JW 943 [047℄.V1575 Ori = 760314 = No. 3442 [044℄ = Par 2150 [046℄.V1576 Ori = 760315 = No. 3447 [044℄ = JW 940 [047℄ = Par 2143.V1577 Ori = 760316 = No. 3461 [044℄ = Par 2136 [046℄.V1578 Ori = 760317 = No. 3465.V1579 Ori = 760318 = No. 3501 [044℄ = Par 2155 [046℄.V1580 Ori = 760319 = No. 3591 [044℄ = Par 2180 [046℄.V1581 Ori = 760320 = No. 3668 [044℄ = JW 996 [047℄ = Par 2206.V1582 Ori = 760321 = NSV 16576 = No. 3672 [044℄ = JW 1000 [047℄.V1583 Ori = 760322 = No. 3678 [044℄ = JW 1004 [047℄.V1584 Ori = 760323 = No. 3697.V1585 Ori = 760324 = No. 3758.V1586 Ori = 760325 = No. 3799.V1587 Ori = 760326 = No. 3807 [044℄ = JW 1031 [047℄.V1588 Ori = 760327 = NSV 02383 = CSV 100616 = Zinner 0452 = AN 84.1901 = No. 3828 [044℄= Par 2268 [046℄.V1589 Ori = 760328 = No. 3842.V1590 Ori = 760329 = No. 3853.V1591 Ori = 760330 = No. 3877.V1592 Ori = 760331 = No. 3885 [044℄ = JW 1044 [047℄.V1593 Ori = 760332 = No. 3891.
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Table 2 (ontinued)V1594 Ori = 760333 = No. 3896.V1595 Ori = 760334 = NSV 02391 = No. 3907 [044℄ = SVS 1494 = Par 2306 [046℄.V1596 Ori = 760335 = No. 3918 [044℄ = JW 1048 [047℄.V1597 Ori = 760336 = No. 3993 [044℄ = Par 2322 [046℄.V1598 Ori = 760337 = NSV 02402 = CSV 6312 = No. 4005 [044℄ = TSN 363 [045℄ = Haro 4-153= Kiso Area A-0976 No.239 = Par 2332.V1599 Ori = 760338 = No. 4046.V1600 Ori = 760339 = No. 4047 [044℄ = H 5123.V1601 Ori = 760340 = No. 4079.V1602 Ori = 760341 = No. 4090 [044℄ = H 5162.V1603 Ori = 760342 = No. 4112.V1604 Ori = 760343 = No. 4163.V1605 Ori = 760344 = No. 4173.V1606 Ori = 760345 = No. 4226.V1607 Ori = 760346 = No. 4307 [044℄ = Par 2384 [046℄ = GSC 4778.01067.V1608 Ori = 760347 = No. 4338 = H 5065.V1609 Ori = 760348 = No. 4341.V1610 Ori = 760349 = No. 4358.V1611 Ori = 760350 = No. 4360.V1612 Ori = 760351 = NSV 02429 = CSV 6327 = No. 4418 [044℄ = H 5079 = TSN 396 [045℄ =Haro 4-105 = Par 2395.V1613 Ori = 760352 = No. 4426 [044℄ = H 5078.V1614 Ori = 760353 = No. 4446 [044℄ = H 5117.V1615 Ori = 760354 = No. 4450.V1616 Ori = 760355 = No. 4471.V1617 Ori = 760356 = No. 4505.V1618 Ori = 760357 = No. 4512 [044℄ = Par 2411 [046℄.V1619 Ori = 760358 = No. 4576.V1620 Ori = 760361 = Tmz V751 = IRAS 05412+1118 = GSC 0722.01129.V1621 Ori = 760362 = Be V31 = GSC 0718.00685.V1622 Ori = 760363 = Tmz V750 = IRAS 05429+0934.V1623 Ori = 760367 = Be V4 = IRAS 05497+0620 = GSC 0128.01121.V1624 Ori = 760370 = Mis V0741 = IRAS 05544+1945.V1625 Ori = 760375 = Tmz V269 = IRAS 06018{0228 = GSC 4786.00342.V1626 Ori = 760377 = Be V38 = GSC 0721.02377.V1627 Ori = 760379 = Tmz V267 = IRAS 06036{0143 = GSC 4782.00885.V1628 Ori = 760381 = Tmz V268 = IRAS 06038{0147 = GSC 4782.01182.V1629 Ori = 760384 = Tmz V270 = IRAS 06060{0042 = GSC 4783.02583.V1630 Ori = 760392 = Tmz V284 = IRAS 06131+0055.V1631 Ori = 760394 = Tmz V263 = IRAS 06144{0205 = GSC 4788.02997.V1632 Ori = 760398 = Tmz V283 = IRAS 06162+0052 = GSC 0132.02191.V1633 Ori = 760399 = Be V13 = GSC 0140.01831.V1634 Ori = 760402 = Be V5 = IRAS 06179+0617 = GSC 0144.01300.V1635 Ori = 760405 = Be V36 = GSC 0736.01615.V394 Pav = 761083 = V4/NGC 6752. Probable �eld star. Labeled V14 in the hart in [201℄.V395 Pav = 761084 = V5/NGC 6752. Field star.V396 Pav = 761085 = V6/NGC 6752. Probable �eld star. The hart in [201℄ is wrong.V397 Pav = 761090 = V8/NGC 6752. Probable �eld star.V398 Pav = 761097 = V11/NGC 6752. Probable �eld star. Labeled V6 in the hart in [201℄.V371 Peg = 761214 = Tmz V630 = IRAS 21345+1327 = GSC 1132.00622.V372 Peg = 761255 = BS 8330 = BD+16Æ4598 = HD 207223 (F0) = HIP 107558 = SAO 107395= PPM 140637 = IRAS 21447+1657 = GSC 1670.00650.V373 Peg = 761260 = NSV 13891 = 13 Peg = BS 8344 = BD+16Æ4612 = HD 207652 (F2) =HIP 107788 = SAO 107425 = PPM 140701 = IDS 2145.4N1650 =GSC 1670.00919. Variability an be due to the lose ompanion.V374 Peg = 761307 = HIP 108706 = G 188-38 = IRXS J220111+281849 = GSC 2215.01629.V375 Peg = 761308 = Be V29 = GSC 1139.00011.V376 Peg = 761312 = BD+18Æ4917 = HD 209458 (F8) = HIP 108859 = SAO 107623 =PPM 141002 = GSC 1688.01821.V377 Peg = 761317 = BD+16Æ4660 = HD 209775 (F0) = HIP 109055 = SAO 107656 =PPM 141053 = GSC 1684.01373.
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Table 2 (ontinued)V378 Peg = 761396 = PG 2337+300 = GSC 2766.01346.V379 Peg = 761402 = NSV 26158 = SVS 2550 = FBS 2351+228 = Peg 7 [005℄ = GSC 2252.02098.V611 Per = 760034 = BD+56Æ501 = SAO 023162 = PPM 027400 = Oo 692 (NGC 869) =GSC 3694.02537.V612 Per = 760035 = Oo 893 (NGC 869) = GSC 3694.01341E.V613 Per = 760036 = BD+56Æ515 = PPM 027417 = Oo 922 (NGC 869) = GSC 3694.01921.V614 Per = 760037 = BD+56Æ520 = PPM 027422 = Oo 992 (NGC 869) = GSC 3694.01603E.V615 Per = 760038 = NSV 00779 = CSV 206 = AN 204.1937 = Oo 1021 (NGC 869) =GSC 3694.01587.V616 Per = 760039 = W 49 (NGC 869).V617 Per = 760040 = Oo 1080 (NGC 869) = GSC 3694.02883.V618 Per = 760041 = Oo 1147 (NGC 869).V619 Per = 760042 = BD+56Æ572 = SAO 023246 = PPM 027516 = Oo 2246 (NGC 884) =GSC 3694.01643.V620 Per = 760043 = Oo 2301 (NGC 884).V621 Per = 760044 = BD+56Æ576 = SAO 023252 = PPM 027522 = Oo 2311 (NGC 884) =GSC 3694.01387.V622 Per = 760045 = BD+56Æ578 = PPM 027525 = Oo 2371 (NGC 884) = GSC 3694.02229.V623 Per = 760047 = UVa 144 (NGC 1039) = GSC 2853.00542.V624 Per = 760048 = UVa 224 (NGC 1039) = GSC 2853.01026.V625 Per = 760050 = AP 98 (alpha Per) = GSC 3315.01898.V626 Per = 760051 = AP 101 (alpha Per) = GSC 3319.01425.V627 Per = 760052 = AP 156 (alpha Per) = GSC 3316.01633.V628 Per = 760053 = AP 41 (alpha Per) = GSC 3316.01330.V629 Per = 760054 = AP 114 (alpha Per) = GSC 3316.02173.V630 Per = 760055 = AP 72 (alpha Per) = GSC 3320.01557.V631 Per = 760056 = AP 169 (alpha Per) = GSC 3316.00669.V632 Per = 760062 = Tmz V216 = IRAS 03370+4035 = GSC 2867.01458.V633 Per = 760064 = Tmz V222 = IRAS 03390+3158 = GSC 2359.01109.V634 Per = 760068 = Tmz V217 = IRAS 03420+4044 = GSC 2867.01156.V635 Per = 760070 = Tmz V218 = IRAS 03427+3812 = GSC 2863.02083.V636 Per = 760073 = Tmz V211 = IRAS 03453+4246 = GSC 2871.01123.V637 Per = 760077 = NSV 15831 = Tmz V212 = IRC+40072 = IRAS 03507+3623 =GSC 2369.00278.V638 Per = 760078 = Tmz V215 = IRAS 03539+3954.V639 Per = 760081 = Tmz V192 = CCS-II 606 = GSC 3335.00648.V640 Per = 760082 = Tmz V196 = GSC 3339.01090.V641 Per = 760083 = Tmz V205 = IRAS 04009+4628 = GSC 3327.01361.V642 Per = 760084 = Tmz V206 = IRAS 04026+4737 = GSC 3331.00914.V643 Per = 760088 = NSV 01475 = CSV 100369 = Zinner 0271 = HD 26080 (Ma) = BD+36Æ829= HIP 019391 = SAO 057018 = PPM 069151 = IRC+40076 =IRAS 04059+3617 = GSC 2370.01075.V644 Per = 760091 = Tmz V204 = IRAS 04107+4347 = CCS 189 = CCS-II 633 =GSC 2890.00166.V645 Per = 760092 = Tmz V203 = IRAS 04112+4338 = CCS 190 = CCS-II 636 =GSC 2890.00966.V646 Per = 760094 = Tmz V213 = IRAS 04123+3504 = GSC 2379.01135.V647 Per = 760095 = Tmz V208 = IRAS 04126+4132 = GSC 2886.01204.V648 Per = 760096 = Tmz V214 = IRAS 04142+3510 = GSC 2310.00515.V649 Per = 760097 = NSV 01542 = S 10639 [034℄ = Tmz V207 = IRAS 04145+4509 =GSC 3328.00065.V650 Per = 760098 = Tmz V209 = IRAS 04147+4446 = GSC 2890.02465.V651 Per = 760099 = Tmz V219 = IRAS 04169+3310 = GSC 2375.00215.V652 Per = 760100 = W23 = RX J0420.4+3123 = GSC 2371.00740.V653 Per = 760101 = Tmz V202 = IRAS 04179+4145 = CCS-II 667.V654 Per = 760103 = Tmz V190 = IRAS 04195+4905 = GSC 3337.00444.V655 Per = 760105 = Tmz V210 = IRAS 04208+4756 = GSC 3333.01184.V656 Per = 760109 = Tmz V185 = IRAS 04237+5114 = GSC 3341.00637.V657 Per = 760115 = Tmz V068 = IRAS 04344+3231 = IRC+30091 = GSC 2377.01182.CM Phe = 760009 = NSV 00137 = BPM 16078 = L 218-028 = Phe 1 [004℄.
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Table 2 (ontinued)CN Phe = 760015 = NSV 15169 = HD 4494 (A5) = CoD{42Æ253 = CPD{42Æ71 = SAO 215235= PPM 305236 = GSC 7535.00953.CO Phe = 760019 = EC 00497{4723 = JL 216 [010℄.AF Pi = 760148 = EC 05321{5605.DU Ps = 760001 = IRAS 23590{0402 = GSC 4666.00209.DV Ps = 760006 = 1RXS J001309+053550 = LTT 10072 = LP 524-106 = L 1082-041 =GSC 0008.00324.DW Ps = 760025 = GSC 0614.01209.V445 Pup = 760523 = Nova Pup 2000.V446 Pup = 760461 = Tmz V100 = IRAS 07115{3455 = GSC 7111.01313.V447 Pup = 760499 = Tmz V339 = IRAS 07278{2721 = GSC 6546.02505.V448 Pup = 760500 = Tmz V374 = IRAS 07281{2909 = GSC 6550.02846.V449 Pup = 760503 = Tmz V354 = IRAS 07294{2240.V450 Pup = 760504 = Tmz V363 = IRAS 07297{3021 = GSC 7105.01715.V451 Pup = 760506 = Tmz V338 = IRAS 07300{2631 = GSC 6546.02114.V452 Pup = 760507 = Tmz V372 = IRAS 07303{2858.V453 Pup = 760508 = Tmz V351 = IRAS 07303{2351.V454 Pup = 760510 = Tmz V315 = IRAS 07321{1556 = CCS-II 1778.V455 Pup = 760511 = Tmz V350 = IRAS 07328{2243 = CCS 812 = CCS-II 1782.V456 Pup = 760513 = Tmz V310 = IRAS 07337{1813 = GSC 5983.01889.V457 Pup = 760514 = Tmz V320 = IRC{20135 = RAFGL 4614S = IRAS 07338{1946 =GSC 5987.00292.V458 Pup = 760515 = Tmz V325 = IRAS 07344{2100 = GSC 5992.03214.V459 Pup = 760516 = Tmz V311 = IRAS 07349{1759 = GSC 5984.01690.V460 Pup = 760517 = V3 (Melotte 71) = GSC 5405.04186.V461 Pup = 760518 = Tmz V308 = IRAS 07351{1253.V462 Pup = 760519 = V5 (Melotte 71).V463 Pup = 760520 = V2 (Melotte 71) = GSC 5405.01792.V464 Pup = 760521 = V4 (Melotte 71) = GSC 5405.01727.V465 Pup = 760522 = V1 (Melotte 71) = GSC 5405.02017.V466 Pup = 760524 = Tmz V348 = IRAS 07366{2200.V467 Pup = 760526 = Tmz V349 = IRAS 07375{2215 = GSC 5992.03745.V468 Pup = 760528 = NSV 17550 = BS 2968 = CoD{37Æ3770 = CPD{37Æ1444 = HD 61925 (B3)= HIP 037345 = SAO 198273 = PPM 284247 = GSC 7644.02701.V469 Pup = 760530 = Tmz V353 = IRAS 07378{2236 = CCS 850 = CCS-II 1826 =GSC 6539.01929.V470 Pup = 760531 = Tmz V347 = IRAS 07385{2203.V471 Pup = 760532 = Tmz V346 = IRAS 07390{2618 = CCS 859 = CCS-II 1834.V472 Pup = 760534 = Tmz V319 = IRAS 07401{1801 = CCS 868 = CCS-II 1845.V473 Pup = 760535 = Tmz V321 = IRAS 07402{1747 = GSC 5984.01460.V474 Pup = 760537 = Tmz V323 = IRAS 07410{1623 = GSC 5980.00272.V475 Pup = 760538 = Tmz V371 = IRAS 07416{3146.V476 Pup = 760539 = Tmz V355 = IRAS 07421{2457.V477 Pup = 760540 = Tmz V324 = IRAS 07427{1453 = GSC 5981.00545.V478 Pup = 760541 = Tmz V303 = IRAS 07431{1241 = GSC 5418.01742.V479 Pup = 760544 = NSV 17600 = Tmz V095 = IRAS 07448{2711 = CCS 896 = CCS-II 1875.V480 Pup = 760545 = NSV 17608 = Tmz V362 = IRAS 07458{2946 = CCS-II 1884.V481 Pup = 760547 = Tmz V366 = IRAS 07470{3459 = Wray 18-28 = CSS 265 = CSS-II 410 =GSC 7127.00778.V482 Pup = 760548 = Tmz V352 = IRAS 07470{2258 = GSC 6553.00646.V483 Pup = 760549 = Tmz V313 = IRAS 07482{1758.V484 Pup = 760550 = Tmz V314 = IRAS 07489{1749.V485 Pup = 760551 = Tmz V360 = IRAS 07497{3506 = RAFGL 4642S = GSC 7127.00431.V486 Pup = 760552 = Tmz V369 = IRAS 07500{2957 = GSC 7119.00831.V487 Pup = 760554 = Tmz V343 = IRAS 07501{2420 = CCS 928 = CCS-II 1917 =GSC 6557.00450.V488 Pup = 760555 = Tmz V370 = IRAS 07506{2959 = GSC 7119.01362.V489 Pup = 760558 = Tmz V468 = IRAS 07515{2854 = GSC 6565.03202.V490 Pup = 760559 = Tmz V368 = IRAS 07519{3016 = GSC 7119.01812.V491 Pup = 760560 = Tmz V467 = IRAS 07519{2904 = GSC 6565.01927.
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Table 2 (ontinued)V492 Pup = 760561 = Tmz V322 = IRAS 07517{1609 = GSC 5982.01287.V493 Pup = 760562 = CoD{33Æ4290 = Tmz V361 = IRAS 07525{3400 = CCS 949 = CCS-II 1943= GSC 7127.01440.V494 Pup = 760563 = Tmz V440 = IRAS 07525{3213 = Wray 18-34 = CCS 947 = CCS-II 1941= GSC 7123.01429 = GSC 7123.02239.V495 Pup = 760564 = Tmz V312 = IRAS 07528{1901 = GSC 5990.01259.V496 Pup = 760565 = CoD{32Æ4567 = Tmz V439 = GSC 7123.01239.V497 Pup = 760566 = NSV 17658 = Tmz V466 = IRAS 07532{2920 = CCS 956 = CCS-II 1951= GSC 6565.03056.V498 Pup = 760567 = Tmz V404 = IRAS 07535{1235.V499 Pup = 760568 = Tmz V424 = IRAS 07543{2333.V500 Pup = 760569 = Tmz V480 = IRAS 07546{2807 = GSC 6565.02856.V501 Pup = 760573 = Tmz V465 = IRAS 07553{2849 = GSC 6566.01924.V502 Pup = 760575 = Tmz V376 = IRAS 07559{3125 = GSC 7120.01854.V503 Pup = 760576 = Tmz V463 = IRAS 07561{3047 = GSC 7120.02055.V504 Pup = 760578 = Tmz V462 = IRAS 07572{3111 = CCS 979 = CCS-II 1982 =GSC 7120.00730.V505 Pup = 760580 = Tmz V402 = IRAS 07581{1357.V506 Pup = 760581 = Tmz V412 = IRAS 07584{1537 = GSC 5995.02159.V507 Pup = 760582 = Tmz V430 = IRAS 07588{2418 = CCS 992 = CCS-II 1999.V508 Pup = 760583 = Tmz V437 = IRAS 07596{3145 = GSC 7124.03657.V509 Pup = 760585 = Tmz V464 = IRAS 08004{3023 = CCS 1002 = CCS-II 2010 =GSC 7120.01465.V510 Pup = 760586 = Tmz V429 = IRAS 08005{2356 = GSC 6554.00559.V511 Pup = 760587 = Tmz V403 = IRAS 08008{1205 = IRC{10186 = RAFGL 4661S =GSC 5421.01424.V512 Pup = 760588 = Tmz V436 = IRAS 08013{3129 = GSC 7120.02020.V513 Pup = 760589 = Tmz V435 = IRAS 08013{3121 = Wray 18-40 = CCS 1014 = CCS-II 2025= GSC 7120.00932.V514 Pup = 760590 = Tmz V415 = IRAS 08012{1752 = GSC 5999.01041.V515 Pup = 760591 = Tmz V434 = IRAS 08017{3118 = IRC{30114 = AFGL 1223 =GSC 7120.00860.V516 Pup = 760592 = RX J0803.4{4748 = 1RXS J080346.3{474838.V517 Pup = 760595 = Tmz V433 = IRAS 08026{3122 = GSC 7120.00184.V518 Pup = 760600 = Tmz V416 = IRAS 08045{1524 = CCS-II 2056.V519 Pup = 760601 = Tmz V454 = IRAS 08051{3230 = GSC 7125.01324.V520 Pup = 760602 = Tmz V455 = GSC 7125.01721.V521 Pup = 760603 = NSV 17741 = Tmz V469 = IRAS 08050{2939 = Wray 18-47 = CCS 1045= CCS-II 2063 = GSC 6567.02389.V522 Pup = 760604 = Tmz V456 = IRAS 08055{3214 = CCS 1052 = CCS-II 2071 =GSC 7125.01210.V523 Pup = 760605 = Tmz V428 = GSC 6563.01709.V524 Pup = 760606 = Tmz V427 = IRAS 08057{2623 = GSC 6563.01655.V525 Pup = 760608 = Tmz V422 = IRAS 08058{2234 = GSC 6555.01564.V526 Pup = 760609 = Tmz V453 = IRAS 08061{3248 = GSC 7125.02966.V527 Pup = 760612 = CoD{25Æ5631 = Tmz V423 = IRAS 08065{2534 = CSS-II 468 =GSC 6559.01738.V528 Pup = 760613 = CoD{28Æ5528 = Tmz V432 = IRAS 08070{2820 = GSC 6567.01158.V529 Pup = 760614 = Tmz V458 = IRAS 08071{3216 = GSC 7125.04357.V530 Pup = 760615 = Tmz V459 = IRAS 08073{3239 = GSC 7125.04387.V531 Pup = 760617 = NSV 17764 = CoD{29Æ5653 = Tmz V470 = IRAS 08081{2923 =Wray 18-52 = CCS 1071 = CCS-II 2090 = GSC 6567.02204.V532 Pup = 760618 = Tmz V460 = IRAS 08085{3238.V533 Pup = 760620 = Tmz V426 = IRAS 08091{2744 = GSC 6563.03089.V534 Pup = 760621 = Tmz V411 = IRAS 08098{2012 = GSC 6004.01288.V535 Pup = 760622 = Tmz V414 = IRAS 08098{1953 = CCS 1085 = CCS-II 2105 =GSC 6004.00540.V536 Pup = 760623 = Tmz V461 = IRAS 08102{3105 = Wray 18-54 = CSS 297 = CSS-II 476 =GSC 7121.02277.V537 Pup = 760624 = Tmz V471 = IRAS 08104{3000 = GSC 7121.01084.V538 Pup = 760625 = Tmz V410 = IRAS 08109{1947 = GSC 6004.02152.
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Table 2 (ontinued)V539 Pup = 760626 = Tmz V425 = IRAS 08115{2548.V540 Pup = 760628 = Tmz V451 = IRAS 08126{3049 = GSC 7121.02053.V541 Pup = 760632 = Tmz V476 = IRAS 08138{3414 = GSC 7130.00158.V542 Pup = 760633 = Tmz V449 = IRAS 08139{3116 = GSC 7122.03936.V543 Pup = 760634 = Tmz V450 = IRAS 08141{3103 = CCS 1112 = CCS-II 2135 =GSC 7122.03830.V544 Pup = 760635 = Tmz V472 = IRAS 08142{3225 = GSC 7126.00217.V545 Pup = 760636 = Tmz V452 = IRAS 08149{3003 = GSC 7122.00892.V546 Pup = 760637 = CoD{33Æ4783 = Tmz V477 = IRAS 08152{3407 = GSC 7130.00837.V547 Pup = 760638 = Had V38 = IRAS 08159{2812 = Wray 18-59 = CCS 1117 = CCS-II 2142= GSC 6568.03025.V548 Pup = 760639 = Tmz V475 = IRAS 08167{3141 = GSC 7122.00290.V549 Pup = 760640 = Tmz V478 = IRAS 08170{3441 = CCS 1125 = CCS-II 2152 =GSC 7130.02344.V550 Pup = 760641 = Tmz V474 = IRAS 08175{3154 = GSC 7126.00927.V551 Pup = 760642 = Tmz V473 = IRAS 08183{3204 = GSC 7126.03659.V552 Pup = 760643 = BD{18Æ2290 = HD 70379 (G5) = IRAS 08187{1905 = GSC 6005.01804.V553 Pup = 760645 = Tmz V398 = IRAS 08194{1332.V554 Pup = 760648 = Tmz V417 = IRAS 08197{1732.V555 Pup = 760649 = Tmz V409 = GSC 6001.01232. The disoverer's identi�ation ofGSC 6001.01232 with IRAS 08199{1751 is doubtful, the GSC star appears notred.V556 Pup = 760650 = Tmz V408 = IRAS 08203{1753 = GSC 6001.01584.V557 Pup = 760651 = Tmz V413 = IRAS 08205{1508 = CCS-II 2178.V558 Pup = 760652 = Tmz V432 = IRAS 08211{3302.V559 Pup = 760653 = Tmz V407 = IRAS 08213{2122 = GSC 6009.05413.V560 Pup = 760655 = CoD{26Æ5976 = Tmz V419 = IRAS 08219{2635 = GSC 6577.02205.V561 Pup = 760657 = Tmz V421 = IRAS 08222{2411.V562 Pup = 760658 = Tmz V441 = IRAS 08228{3335 = CCS 1166 = CCS-II 2199 =GSC 7143.00661.V563 Pup = 760659 = Tmz V443 = IRAS 08228{3257 = GSC 7139.01369.V564 Pup = 760660 = CoD{24Æ6912 = Tmz V420 = IRAS 08228{2512 = CCS 1164 =CCS-II 2197 = GSC 6573.03781.V565 Pup = 760661 = Had V33 = IRAS 08229{2231.V566 Pup = 760662 = Tmz V442 = IRAS 08237{3308 = GSC 7139.02309.V567 Pup = 760664 = Tmz V405 = IRAS 08245{1318 = GSC 5440.01744.V568 Pup = 760666 = Tmz V397 = IRAS 08251{1233 = GSC 5436.02343.AS Pyx = 760665 = Tmz V418 = GSC 6573.05124.AT Pyx = 760668 = Tmz V444 = PHalpha 92 [260℄ = HBC 562 = IRAS 08267{3336 =Wray 15-220. In the region of the ometary globule CG 22.AU Pyx = 760669 = Tmz V448 = IRAS 08274{3323 = CCS 1190 = CCS-II 2225 =GSC 7139.02409.AV Pyx = 760670 = Had V34 = IRAS 08288{2137 = CCS-II 2229.AW Pyx = 760671 = CoD{26Æ6153 = Tmz V431 = IRAS 08297{2626 = GSC 6578.04100.AX Pyx = 760672 = Tmz V445 = IRAS 08299{3403 = GSC 7143.01096.AY Pyx = 760673 = Tmz V446 = IRAS 08301{3401 = CCS 1202 = CCS-II 2238 =GSC 7143.00570.AZ Pyx = 760674 = Tmz V447 = IRAS 08308{3404 = GSC 7143.00011.BB Pyx = 760676 = Tmz V508 = IRAS 08323{2135 = GSC 6023.01261.BC Pyx = 760678 = Tmz V506 = IRAS 08333{2705 = GSC 6578.02443.BD Pyx = 760680 = Tmz V037 = IRAS 08338{1904.BE Pyx = 760683 = Tmz V505 = IRAS 08355{2154 = GSC 6023.02379.BF Pyx = 760684 = Tmz V500 = IRAS 08360{1804 = GSC 6015.01383.BG Pyx = 760685 = Tmz V499 = IRAS 08362{1730 = GSC 6015.00575.BH Pyx = 760687 = NSV 04223 = CSV 1356 = HV 8154 = AN 405.1933 = Prager 570 =IRAS 08416{3220 = Wray 18-100 = CSS 328 = CSS-II 543 = He-3 196.BI Pyx = 760691 = CoD{22Æ6653 = Tmz V504 = IRAS 08480{2307 = GSC 6572.00687.BK Pyx = 760693 = Tmz V493 = IRAS 08490{1925 = GSC 6021.01280.BL Pyx = 760696 = BD{22Æ2460 = CoD{22Æ6809= CPD{22Æ4017 = Tmz V503 =IRAS 08568{2304 = IRC{20181 = GSC 6585.00123.BM Pyx = 760701 = Tmz V509 = IRAS 08591{2354 = GSC 6585.01266.
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Table 2 (ontinued)BN Pyx = 760703 = Tmz V510 = IRAS 09001{2335 = GSC 6585.01280.BO Pyx = 760704 = Tmz V481 = IRAS 09005{1945 = GSC 6022.01419.BP Pyx = 760705 = CoD{23Æ8023 = Tmz V511 = IRAS 09016{2337 = GSC 6585.01488.BQ Pyx = 760706 = Tmz V091 = GSC 6598.00592.BR Pyx = 760707 = Tmz V090 = IRAS 09021{2917 = GSC 6598.02345.BS Pyx = 760708 = Tmz V483 = IRAS 09024{1955 = CCS-II 2416 = GSC 6035.02026.BT Pyx = 760709 = Tmz V502 = IRAS 09028{2802 = GSC 6598.00224.BU Pyx = 760710 = Tmz V482 = IRAS 09028{1945 = GSC 6035.01586.BV Pyx = 760711 = Tmz V484 = IRAS 09042{2049 = GSC 6039.01084.BW Pyx = 760714 = CoD{24Æ7720 = CPD{24Æ3973 = SAO 176975 = PPM 255671 = Tmz V520= IRAS 09046{2427 = GSC 6590.00111.BX Pyx = 760715 = Tmz V527 = IRAS 09049{2704 = GSC 6594.02376.BY Pyx = 760716 = CoD{27Æ6270 = CPD{27Æ3632 = SAO 176990 = PPM 255682 = Tmz V526= IRAS 09054{2719 = GSC 6594.00840.BZ Pyx = 760717 = CoD{27Æ6284 = CPD{27Æ3642 = Tmz V501 = IRAS 09060{2807 =GSC 6598.00208.CC Pyx = 760718 = Tmz V518 = IRAS 09071{2200.CD Pyx = 760719 = Tmz V519 = IRAS 09074{2425 = GSC 6590.00594.CE Pyx = 760721 = CoD{26Æ6785 = Tmz V525 = IRAS 09075{2703 = GSC 6594.02479.CF Pyx = 760726 = CoD{24Æ7867 = Tmz V529 = IRAS 09122{2419 = CCS 1409 =CCS-II 2454 = GSC 6591.00315.CG Pyx = 760727 = Tmz V516 = IRAS 09126{2628 = GSC 6595.01458.CH Pyx = 760729 = CoD{24Æ7882 = Tmz V528 = IRAS 09131{2431 = GSC 6591.00703.CI Pyx = 760732 = Tmz V523 = IRAS 09149{2823 = GSC 6599.00349.CK Pyx = 760735 = Tmz V524 = IRAS 09157{2852 = GSC 6599.02259.CL Pyx = 760736 = Tmz V522 = IRAS 09201{2814 = GSC 6600.01711.CM Pyx = 760737 = CoD{28Æ7198 = Tmz V521 = IRAS 09210{2832 = GSC 6600.00355.V349 Sge = 761036 = Mis V0300 = IRAS 18552+1944 = GSC 1593.01782.V350 Sge = 761059 = Mis V0327.V351 Sge = 761062 = Mis V0328.V352 Sge = 761069 = Mis V0518 = IRAS 18594+1858.V353 Sge = 761108 = 19286+1733 = 84-01800.V354 Sge = 761111 = 19313+1901 = 76-13269.V355 Sge = 761113 = Antipin Var 69 = GSC 1609.01624.V4642 Sgr = 760913 = Nova Sgr 2000.V4643 Sgr = 760910 = Nova Sgr 2001.V4644 Sgr = 760890 = D018 (Quintuplet luster).V4645 Sgr = 760891 = D200 (Quintuplet luster).V4646 Sgr = 760892 = Q5 (Quintuplet luster).V4647 Sgr = 760893 = D004 (Quintuplet luster) [162℄ = 134 [267℄ = \Pistol star".V4648 Sgr = 760894 = D230 (Quintuplet luster).V4649 Sgr = 760895 = D020 (Quintuplet luster).V4650 Sgr = 760896 = D006 (Quintuplet luster) [162℄ = 362 [267℄.V4651 Sgr = 760903 = Mis V0073.V4652 Sgr = 760905 = Mis V0001.V4653 Sgr = 760906 = Mis V0786 = IRAS 17501{1734.V4654 Sgr = 760907 = Mis V0004.V4655 Sgr = 760909 = Mis V0912 = IRAS 17515{1943.V4656 Sgr = 760917 = Mis V0855.V4657 Sgr = 760920 = Mis V0627.V4658 Sgr = 760923 = Mis V0638.V4659 Sgr = 760924 = Mis V0833 = IRAS 17545{2559.V4660 Sgr = 760926 = Mis V0532.V4661 Sgr = 760927 = Mis V0629.V4662 Sgr = 760928 = Mis V0834 = IRAS 17547{2206.V4663 Sgr = 760930 = Mis V0835 = IRAS 17547{2446.V4664 Sgr = 760931 = Mis V0790.V4665 Sgr = 760933 = Mis V0859.V4666 Sgr = 760934 = Mis V0474.V4667 Sgr = 760938 = Mis V0861.
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Table 2 (ontinued)V4668 Sgr = 760939 = Mis V0837 = IRAS 17553{2751.V4669 Sgr = 760940 = Mis V0085.V4670 Sgr = 760942 = Mis V0481 = IRAS 17555{2812.V4671 Sgr = 760943 = Mis V0405 = IRAS 17557{1814.V4672 Sgr = 760944 = Mis V0087.V4673 Sgr = 760945 = Mis V0839 = IRAS 17558{2033.V4674 Sgr = 760948 = Mis V0473 = GSC 6853.02916.V4675 Sgr = 760949 = Mis V0636.V4676 Sgr = 760950 = Mis V0539.V4677 Sgr = 760951 = Mis V0794.V4678 Sgr = 760953 = Mis V0484 = IRAS 17561{2950.V4679 Sgr = 760954 = Mis V0485 = IRAS 17562{2052.V4680 Sgr = 760955 = Mis V0407 = IRAS 17564{1648.V4681 Sgr = 760957 = Mis V0725.V4682 Sgr = 760958 = Mis V0088.V4683 Sgr = 760960 = NSV 24062.V4684 Sgr = 760961 = Mis V0086.V4685 Sgr = 760962 = Mis V0864.V4686 Sgr = 760963 = Mis V0084.V4687 Sgr = 760964 = Mis V0867.V4688 Sgr = 760965 = Mis V0868.V4689 Sgr = 760966 = Mis V0869.V4690 Sgr = 760967 = Mis V0047.V4691 Sgr = 760968 = Mis V0093 = IRAS 17568{2950.V4692 Sgr = 760969 = Mis V0489 = IRAS 17570{2747.V4693 Sgr = 760970 = Mis V0046.V4694 Sgr = 760972 = Mis V0796.V4695 Sgr = 760973 = Mis V0846 = IRAS 17574{2937.V4696 Sgr = 760974 = Mis V0050.V4697 Sgr = 760975 = Mis V0543.V4698 Sgr = 760977 = Mis V0899.V4699 Sgr = 760979 = Mis V0495 = IRAS 17579{2340.V4700 Sgr = 760980 = Mis V0070.V4701 Sgr = 760981 = Mis V0637.V4702 Sgr = 760982 = Mis V0890.V4703 Sgr = 760983 = Mis V0414.V4704 Sgr = 760984 = Mis V0630.V4705 Sgr = 760986 = Mis V0873.V4706 Sgr = 760987 = Mis V0874 = GSC 6850.02516.V4707 Sgr = 760988 = Mis V0044.V4708 Sgr = 760989 = Mis V0875.V4709 Sgr = 760990 = Mis V0418 = IRAS 17590{1706.V4710 Sgr = 760992 = Mis V0552.V4711 Sgr = 760993 = Mis V0800.V4712 Sgr = 760994 = Mis V0851 = IRAS 17592{2750.V4713 Sgr = 760995 = Mis V0876.V4714 Sgr = 760996 = Mis V0498 = IRAS 17594{2451.V4715 Sgr = 760997 = Mis V0065.V4716 Sgr = 761000 = Mis V0499 = IRAS 17598{2117.V4717 Sgr = 761001 = Mis V0906.V4718 Sgr = 761002 = Mis V0503 = IRAS 18000{2739.V4719 Sgr = 761003 = Mis V0091.V4720 Sgr = 761006 = Mis V0805.V4721 Sgr = 761007 = Mis V0806.V4722 Sgr = 761009 = RX J1810.7{2609 = SAX J1810.8{2609.V4723 Sgr = 761010 = Had V49.V4724 Sgr = 761011 = Had V41 = IRAS 18090{1853 = IRC{20444 = AFGL 2087.V4725 Sgr = 761012 = Had V58 = IRAS 18102{2857 = GSC 6855.01348.V4726 Sgr = 761017 = Had V50 = GSC 6869.00656.
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Table 2 (ontinued)V4727 Sgr = 761023 = CoD{29Æ15079 = Had V48 = GSC 6870.00614.V4728 Sgr = 761030 = HD 172481 (G0) = CoD{28Æ14878 = CPD{28Æ6640 = SAO 187137 =PPM 268756 = IRAS 18384{2800 = GSC 6866.00928.V4729 Sgr = 761038 = Mis V0371.V4730 Sgr = 761051 = Mis V0445 = GSC 6282.00758.V4731 Sgr = 761054 = Mis V0391 = IRAS 18565{1355.V4732 Sgr = 761055 = LS IV{14Æ109 = GSC 5718.00587.V4733 Sgr = 761075 = Mis V0472 = IRAS 18594{1829 = GSC 6286.00089.V4734 Sgr = 761086 = Had V57 = GSC 6882.01768.V4735 Sgr = 761098 = Had V17 = IRAS 19107{1829.V4736 Sgr = 761117 = Had V51.V4737 Sgr = 761164 = Had V21 = GSC 7442.00876.V4738 Sgr = 761166 = RX J2022.6{3954.V1143 So = 760828 = Tmz V334 = IRAS 15481{2134 = GSC 6198.01054.V1144 So = 760830 = NSV 20443 = NTTS 155331{2340 = So PMS 013 = GSC 6779.00602.V1145 So = 760833 = NSV 20446 = NTTS 155357{2321 = So PMS 014.V1146 So = 760834 = NSV 20450 = NTTS 155421{2330 = So PMS 015 = GSC 6779.00982.V1147 So = 760835 = NSV 20451 = NTTS 155427{2346 = So PMS 016 = GSC 6779.01217.V1148 So = 760836 = NSV 20452 = NTTS 155436{2313 = So PMS 017 = GSC 6779.01757.V1149 So = 760837 = BD{22Æ4059 = CoD{22Æ11272= CPD{22Æ6099 = HD 143006 (G5) =SAO 183986 = PPM 264939 = IRAS 15556{2248 = He-3 1126 = HBC 608 =GSC 6779.00305.V1150 So = 760838 = NSV 20467 = NTTS 155703{2212 = So PMS 019 = GSC 6199.00218.V1151 So = 760840 = NSV 20474 = NTTS 155808{2219 = So PMS 020 = GSC 6212.00010.V1152 So = 760841 = NSV 20476 = CoD{22Æ11298 = NTTS 155828{2232= So PMS 021 =GSC 6779.00174.V1153 So = 760842 = NSV 20478 = NTTS 155910{2247 = So PMS 022.V1154 So = 760843 = NSV 20479 = NTTS 155913{2233 = So PMS 023 = GSC 6779.02091.V1155 So = 760844 = Had V40 = IRAS 16008{2640.V1156 So = 760845 = NSV 20496 = NTTS 160153{1922 = So PMS 027 = GSC 6208.01239.V1157 So = 760847 = NSV 20535 = NTTS 160827{1813 = So PMS 045 = GSC 6205.01178.V1158 So = 760848 = Tmz V333.V1159 So = 760849 = HRC 255 = GSC 6793.00653. May be idential to Do-Ar 9 [139℄. This isnot NSV 07613 but its omparison star \d" [268℄.V1160 So = 760850 = Tmz V337 = IRAS 16176{3146.V1161 So = 760855 = Had V31 = IRAS 16293{3939.V1162 So = 760857 = Had V22 = IRAS 16426{3627.V1163 So = 760886 = NSV 22559 = Tmz V736 = He-3 1423 = Wray 18-313 = IRAS 17302{3613= CCS 2455 = CCS-II 3844.V1164 So = 760888 = V29/NGC 6388. Foreground star.V1165 So = 760897 = V36/NGC 6441. Cluster non-member.V1166 So = 760898 = SV1/NGC 6441. Cluster non-member.V1167 So = 760899 = V50/NGC 6441. Probable luster foreground star.V1168 So = 760900 = V47/NGC 6441. Probable luster foreground star.V1169 So = 760901 = V49/NGC 6441. Probable luster foreground star.V1170 So = 760902 = V48/NGC 6441. Probable luster foreground star.V1171 So = 760908 = Mis V0071.V1172 So = 760911 = Mis V0060.V1173 So = 760912 = Mis V0067.V1174 So = 760914 = Mis V0064.V1175 So = 760915 = Mis V0076 = IRAS 17523{3046.V1176 So = 760916 = Mis V0530.V1177 So = 760921 = Mis V0061.delta So = 76083 = Æ So = 7 So = BS 5953 = BD{22Æ4068 = CoD{22Æ11292 = CPD{22Æ6106= HD 143275 (B0) = HIP 078401 = SAO 184014 = PPM 264979 =IRAS 15573{2228 = IRC{20303 = GSC 6779.02194.BX Sl = 761398 = CS 22966-043 = GSC 6987.00658.BY Sl = 761400 = CS 29499-057 = GSC 6985.00342.V463 St = 761024 = Had V46 = Nova St 2000.V464 St = 761016 = Had V32 = IRAS 18223{0652 = IRC{10418 = RAFGL 5233S =GSC 5111.00308.
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Table 2 (ontinued)V465 St = 761028 = Had V47 = GSC 6280.00220.V466 St = 761045 = Mis V0248 = IRAS 18559{0408.V467 St = 761052 = Mis V0437 = IRAS 18562{1519.V344 Ser = 760816 = Tmz V044 = GSC 0347.00695.V345 Ser = 760817 = Tmz V332 = GSC 0923.00693.V346 Ser = 760818 = Tmz V045 = GSC 0926.00303.V347 Ser = 760819 = Tmz V047 = GSC 0345.01078.V348 Ser = 760881 = Had V54 = IRAS 17231{1400.V349 Ser = 760884 = Had V55 = IRAS 17275{1016.V350 Ser = 760918 = Mis V0396 = IRAS 17541{1422.V351 Ser = 760919 = Mis V0824 = IRAS 17545{0028.V352 Ser = 760922 = Mis V0593 = IRAS 17547{1012.V353 Ser = 760925 = Mis V0267.V354 Ser = 760929 = Mis V0399 = IRAS 17550{1053.V355 Ser = 760932 = Mis V0599 = IRAS 17551{1140.V356 Ser = 760936 = Mis V0401 = IRAS 17555{1145.V357 Ser = 760937 = Mis V0402 = IRAS 17555{1336.V358 Ser = 760941 = Mis V0404 = IRAS 17557{1545.V359 Ser = 760946 = Mis V0595.V360 Ser = 760947 = Mis V0379.V361 Ser = 760952 = Mis V0381.V362 Ser = 760959 = Mis V0383.V363 Ser = 760971 = Mis V0616 = IRAS 17574{1430.V364 Ser = 760976 = Mis V0297 = IRAS 17581{1032.V365 Ser = 760978 = Mis V0385.V366 Ser = 760985 = Mis V0386.V367 Ser = 760991 = Mis V0597 = IRAS 17593{1039.V368 Ser = 760998 = Mis V0281 = IRAS 18001{0252.V369 Ser = 760999 = Mis V0422 = IRAS 17599{1541.V370 Ser = 761019 = EC 37 = IRAS 18272+0114.V371 Ser = 761020 = EC 53.UZ Sex = 760748 = PG 1026+002 = WD 1026+002 = GSC 4905.00370.V1185 Tau = 760060 = IRAS 03359+2932 = GSC 1811.00767.V1186 Tau = 760065 = CFHT-PL8.V1187 Tau = 760067 = HD 23194 (A2) = BD+24Æ540 = SAO 076113 = PPM 092790 =GSC 1803.00486.V1188 Tau = 760069 = HII 706 (Pleiades) = GSC 1803.00810.V1189 Tau = 760071 = HII 930 (Pleiades) = GSC 1800.01918.V1190 Tau = 760072 = Tmz V221 = IRAS 03444+2949 = GSC 1812.00312.V1191 Tau = 760074 = Tmz V624 = IRAS 03467+0555 = GSC 0071.00544.V1192 Tau = 760075 = Tmz V220 = IRAS 03474+2731 = GSC 1808.01561.V1193 Tau = 760076 = HII 2966 (Pleiades) = GSC 1800.01516.V1194 Tau = 760079 = W2 = HD 285372B (K) = RX J0403.4+1725 = GSC 1254.00309.V1195 Tau = 760085 = W7 = RX J0406.8+2541 = GSC 1818.00144.V1196 Tau = 760086 = W9 = RX J0408.2+1956 = GSC 1259.00712.V1197 Tau = 760087 = W10 = HD 281691 (G5) = RX J0409.2+2901 = GSC 1826.00877.V1198 Tau = 760090 = W14 = RX J0412.8+2442 = GSC 1819.00498.V1199 Tau = 760093 = W18 = BD+20Æ719 = HD 284266 (F8) = RX J0415.4+2044 =GSC 1263.01027.V1200 Tau = 760104 = W27 = HD 285751 (G5) = RX J0423.7+1537 = GSC 1264.00822.V1201 Tau = 760106 = W28 = BD+26Æ718B = HD 283641B = IDS 0418.7N2630B =RX J0424.8+2643B = GSC 1824.00183.V1202 Tau = 760111 = W32 = HD 284496 (G0) = RX J0431.3+2150 = GSC 1277.01238.V1203 Tau = 760112 = W36 = HD 285840 (K2) = PPM 120001 = RX J0432.7+1853 =GSC 1274.01501.V1204 Tau = 760116 = W47 = HD 285957 (K2) = RX J0438.7+1546 = GSC 1266.01195.V1205 Tau = 760118 = W52 = RX J0444.4+2017 = GSC 1275.00271.V1206 Tau = 760120 = W55 = BD+15Æ675 = HD 30171 (G5) = SAO 094104 = PPM 120221 =RX J0445.8+1556 = GSC 1267.00425.V1207 Tau = 760128 = W75 = RX J0458.7+2046 = GSC 1293.02396.V1208 Tau = 760129 = Tau 3 [005℄ = RX J0459.7+1926.
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Table 2 (ontinued)KO UMa = 760631 = BD+66Æ541 = HD 68192 (F2) = HIP 040462 = SAO 014472 = PPM 016542= GSC 4132.01370.KP UMa = 760689 = BD+66Æ575 = HD 74425 (F8) = HIP 043185 = SAO 014663 = PPM 016775= GSC 4134.00813.KQ UMa = 760733 = Tmz V083 = GSC 4376.01629.KR UMa = 760743 = Standard 5 for QSO 0957+561 = GSC 3817.01188.KS UMa = 760745 = SBS 1017+533.KT UMa = 760779 = NSV 05028 = CSV 6808 = BV 37 [110℄ = GSC 3827.00104.KU UMa = 760781 = Tmz V746 = GSC 3830.00868.KV UMa = 760783 = XTE J1118+480.KW UMa = 760786 = BD+62Æ1198 = HD 102355 (F0) = HIP 057498 = SAO 015631 =PPM 018007 = GSC 4153.00579.KX UMa = 760788 = Tmz V329 = GSC 4157.00495.KY UMa = 760791 = PG 1219+534 = GSC 3834.00078.V383 Vel = 760746 = NSV 04834 = CSV 1601 = AN 264.1935 = HV 8280 = Prager 3410.delta Vel = 760688 = Æ Vel = BS 3485 = CoD{54Æ2351 = CPD{54Æ1788 = HD 74956 (A0) =HIP 042913 = SAO 236232 = PPM 337198 = IRAS 08433{5431 =IDS 0841.9S5420AB = GSC 8573.03571.OP Vir = 760796 = BD+05Æ2709 = HD 113410 (Ma) = SAO 119743 = PPM 159439 =IRAS 13009+0510 = IRC+10263 = RAFGL 4876S = GSC 0301.00004.OQ Vir = 760798 = Tmz V747 = GSC 0306.00750.OR Vir = 760800 = Tmz V748 = IRAS 13295{1924 = GSC 6129.00415.OS Vir = 760801 = Neighbour of UX Vir.OT Vir = 760802 = Tmz V261 = GSC 4975.01098.OU Vir = 760805 = LBQ 1432{0033 = Vir 4 [005℄.OV Vir = 760809 = BD{01Æ2973 = HD 129231 (A2) = HIP 071820 = SAO 140074 =PPM 179358 = GSC 4989.00705.V406 Vul = 761047 = XTE 1859+226.V407 Vul = 761099 = RX J1914.4+2456.V408 Vul = 761110 = Star 4 (NGC 6802).V409 Vul = 761116 = He-3 1764 = LS II+22Æ8 = GSC 2138.00723.V410 Vul = 761119 = 19430+2326 = 52-04808.V411 Vul = 761120 = 19431+2305 = 53-00371.V412 Vul = 761121 = 19456+2412 = 03-00092.V413 Vul = 761122 = 19462+2409 = 03-06544.V414 Vul = 761123 = 19462+2501 = 08-00258.V415 Vul = 761125 = 19468+2447 = 07-11383 = GSC 2143.01574.V416 Vul = 761128 = 19504+2652 = 18-00380.V417 Vul = 761129 = 19508+2620 = 15-00026.V418 Vul = 761142 = Mis V0719.V419 Vul = 761156 = NSV 12861 = IRC+30416 = RAFGL 5473S = CCS 2871 = CCS-II 4711 =IRAS 20082+2911 = GSC 2166.00278.V420 Vul = 761172 = NSV 25415 = Tmz V02 = TAV J2059+264 = Q 1996/020 =IRAS 20574+2616 = GSC 2180.01553.V421 Vul = 761175 = BD+23Æ4222 = HD 200512 (Ma) = SAO 089407 = PPM 112347 =IRC+20500 = IRAS 21009+2415 = GSC 2176.01145.V422 Vul = 761178 = Had V18 = IRAS 21030+2642.
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TIMES OF MINIMA OF ECLIPSING BINARIESDI HERCULIS AND V1143 CYGNIDARIUSH, A.1; AFROOZEH, A.1; RIAZI, N.1;21 Biruni Obs., Shiraz University, Shiraz 71454, Iran, email: dariush�phys11.sus.a.ir2 Physis Dept., Shiraz University, Shiraz 71454, Iran, email: riazi�sun01.sus.a.ir

VAR 1Name of the objet:DI Herulis = HD 175227Equatorial oordinates: Equinox:R.A.= 18h53m26:s24 DEC.= +24Æ16040:008 J2000Comparison star(s): HD 174932Chek star(s): HD 343238VAR 2Name of the objet:V1143 Cygni = HD 185912Equatorial oordinates: Equinox:R.A.= 19h38m41:s18 DEC.= +54Æ58025:007 J2000Comparison star(s): HD 184240Chek star(s): HD 186239
Observatory and telesope:51-m Cassegrainian telesope of Biruni Observatory at Shiraz University, Shiraz,IranDetetor: Unrefrigerated RCA4509 photomultiplier tubeFilter(s): B and V bands of Johnson systemTransformed to a standard system: NoType of variability: Elipsing binaries with apsidal motion
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Figure 1. Light urve of DI Herulis in B �lter

Figure 2. Light urve of DI Herulis in V �lter
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Figure 3. Light urve of V1143 Cygni in B �lter

Figure 4. Light urve of V1143 Cygni in V �lter



4 IBVS 5136
Table 1: The photoeletri times of minimaSystem Min. type Helioentri JD2400000+DI Her I 51781:25030� :00021DI Her II 51789:37072� :00081V1143 Cyg I 51771:34410� :00066V1143 Cyg II 51792:28645� :00220

Table 2: The depth of minima, aording to the present studySystem Filter Min. I Min. IIDI Her B 0:m70� 0:01 0:m55� 0:01DI Her V 0:m69� 0:02 0:m58� 0:02V1143 Cyg B 0:m53� 0:01 0:m25� 0:01V1143 Cyg V 0:m48� 0:02 0:m23� 0:02
Remarks:DI Herulis and V1143 Cygni are stars with apsidal motion, moving in highlyeentri orbits. The eentriities are 0.49 and 0.54 for DI Herulis and V1143Cygni, respetively (Guinan and Maloney, 1985). The observations were made dur-ing the summer of 2000. Helioentri times of minima were omputed by �ttinga Lorentzian funtion to the minima. Unertainties were estimated from the om-bined errors in the two �lters. Table 1 presents the derived times of minima (I forprimary and II for seondary). The depths of minima in eah �lter are presentedin Table 2. The probable errors of the individual observation were estimated froman examination of the satter in the outside elipse portions of the light urves.Finally, the observed light urves of DI Herulis and V1143 Cygni in B and V�lters are plotted in Figures 1{4. These light urves are alulated aording to theephemeris of Guinan et al. (1994) for DI Herulis and of Lay and Fox (1994) andAndersen et al. (1987) for V1143 Cygni.Min: I (DI Herulis) = HJD 2449491:8622 + 10:d55016766� E;Min: I (V1143 Cygni) = HJD 2449234:6144 + 7:d64075217� E:
Aknowledgements:We would like to thank Mr. Mehdi Nazem for his help with some of the observations.

Referenes:Andersen, J., Gar��a, J.M., Gim�enez, A., and Nordstr�om, B., 1987, Astron. Astrophys.,174, 107Guinan, E.F., Maloney, F.P., 1985, Astron. J., 90, 1519Guinan, E.F., Marshall, J.J., Maloney, F.P., 1994, IBVS, No. 4101Sandberg Lay, C.H., Fox, G.W., 1994, IBVS, No. 4009
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ON THE IDENTIFICATIONS OF V391 St, V2435 SgrAND MAFFEI'S INFRARED VARIABLESKATO, TAICHIDept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a.jp

V391 St is one of new variable stars disovered by Ma�ei (1975). The objet waslassi�ed as a possible dwarf nova by Ma�ei (1975). However, owing to the lak of a�nding hart, the exat identi�ation remained unertain. Downes et al. (1997) evenonsidered the variable to be lost.The reason of the diÆulty of �nding an identi�ation has been partly beause thatMa�ei (1975) used infrared plates to searh for variable stars. Many of new variable starsby Ma�ei (1975) are not registered in USNO atalogs, probably beause of their red olorsand interstellar extintion. The reent release of 2MASS point soure atalog (releasedby IPAC/UMass 2000) has removed muh of these diÆulties. A sample extration ofvariable stars by Ma�ei (1975) has revealed that remarkably bright infrared soures arealmost always present at the exat loations reported by Ma�ei (1975), making uniqueidenti�ations possible. Table 1 lists all objets in the table of Ma�ei (1975) whih have2MASS ounterparts brighter than J = 11 and Ks = 9. However, the 2MASS releasehas overed only a small part of the survey by Ma�ei (1975), whih does not ontain the�eld of V391 St. The most reent release of the Midourse Spae Experiment (MSX5C)Point Soure Catalog (Egan 1999) has dramatially improved this situation. The authorhas found many variables by Ma�ei (1975) have onspiuous MSX5C ounterparts, as arealso listed in Table 1.The author notied the presene of MSX5C G016.1479-02.1803 at the exat loationreported by Ma�ei (1975). Based on seure identi�ations of other variables with MSX5Csoures, we onsider that this MSX5C soure is the true ounterpart of V391 St. Thesoure is subsequently identi�ed with a GSC star (GSC 6266.2259) with V = 12:8, notresolved in the USNO atalog. A large di�erene between the USNO r magnitude of15.5 (ombined magnitude with a nearby star) and the GSC value also supports thatthe optial ounterpart is a large-amplitude variable star. Combined with the infrareddetetion, the objet is most likely a large-amplitude, Mira-type variable. Table 2 liststhe reported positions in J2000.0.V2435 Sgr is one of variables disovered by Oosterho� and Ponsen (1968), and waslassi�ed as a possible dwarf nova. The author notied that the objet is identi�ed witha bright 2MASS star (J = 9:63, H = 8:50, Ks = 8:14) and a variable star ISOGAL PJ175855.1-290037 with a logP (d) = 1:718 deteted by the ISOGAL projet (Shultheiset al. 2000). These identi�ations have not been reported in the previous literature. The
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Table 1: Ma�ei's objets identi�ed with bright 2MASS souresNo.a Objet 2MASS positionb MSX5Cb Ma�eib2 GU Ser 18h09m39:s53 �14Æ55038:009 39.5 44 39.5 373 GO Ser 18 08 51.93 �14 08 33.3 51.8 37 51.6 3115 V405 St 18 29 22.48 �15 07 59.8 22.5 57 22.7 5730 GH Ser 18 08 21.56 �15 24 01.9 21.8 05 22.1 0231 GL Ser 18 08 34.39 �15 07 38.6 - - 34.8 3732 GN Ser 18 08 40.03 �15 09 39.3 - - 39.8 3665 V404 St 18 29 12.84 �15 37 37.7 - - 12.3 4067 V400 St 18 28 42.36 �15 22 52.6 42.3 51 42.0 5376 V421 St 18 30 50.93 �15 37 29.0 - - 51.3 2977 V424 St 18 31 36.26 �15 26 58.2 36.3 58 36.1 5678 V422 St 18 31 25.26 �15 18 22.7 25.2 22 24.9 2079 V402 St 18 29 00.73 �14 43 55.1 00.9 51 01.2 5280 V401 St 18 28 54.18 �14 29 20.2 54.2 16 53.9 2084 V415 St 18 03 13.42 �14 25 19.2 13.5 17 13.8 1690 GI Ser 18 08 26.39 �15 35 11.9 26.3 11 26.4 0692 GM Ser 18 08 35.81 �15 04 01.6 35.7 03 35.7 59100 GQ Ser 18 09 18.03 �14 38 12.7 17.8 15 18.2 10101 GG Ser 18 08 11.04 �14 34 27.9 10.9 30 12.1 19102 FY Ser 18 07 53.49 �14 31 26.4 53.4 30 54.0 24103 GK Ser 18 08 25.49 �14 18 07.7 25.2 10 25.8 06104 GT Ser 18 09 34.93 �14 26 40.8 34.7 42 34.9 38134 V406 St 18 29 23.30 �15 47 34.8 23.7 25 23.5 29135 V407 St 18 29 32.18 �15 48 39.6 32.1 40 32.5 40136 V413 St 18 30 02.33 �15 28 30.1 02.3 28 02.1 30137 V414 St 18 30 13.85 �15 27 22.4 13.7 21 14.1 23151 V409 St 18 29 40.00 �14 00 17.9 - - 40.3 18152 V412 St 18 29 58.81 �14 10 10.3 58.9 08 58.5 11153 V419 St 18 30 36.29 �14 16 24.9 36.4 19 36.6 21154 V418 St 18 30 28.97 �14 21 35.4 29.2 33 28.7 34163 GP Ser 18 09 09.81 �15 51 20.2 09.7 19 09.7 19164 GR Ser 18 09 24.40 �15 19 36.4 24.3 36 24.0 32165 NSV10266 18 09 06.05 �15 18 37.2 - - 06.0 34172 NSV10251 18 08 36.17 �14 47 34.1 - - 36.4 34173 FZ Ser 18 08 01.93 �14 44 15.0 01.7 16 02.3 09174 NSV10271 18 09 14.51 �14 29 48.4 14.4 50 14.0 46198 V403 St 18 29 02.73 �14 46 58.3 02.9 55 02.2 56199 V410 St 18 29 53.01 �14 57 53.4 53.0 52 53.5 52200 V425 St 18 34 42.33 �15 12 14.3 42.2 13 41.7 12201 V408 St 18 29 38.97 �14 46 12.4 - - 39.2 08202 V417 St 18 30 15.72 �14 31 26.6 15.8 24 15.9 25205 V416 St 18 30 14.76 �14 21 33.9 14.9 30 14.7 33206 V423 St 18 31 25.23 �14 43 50.3 25.3 47 25.2 47a Ma�ei Var. Number (Ma�ei 1975); b J2000.0 position
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Table 2: Positions of V391 StSoure R.A. Del.Ma�ei 18h28m06:s7 �15Æ5404900MSX5C 18 28 06.6 �15 54 42GSC 1.1 18 28 06.6 �15 54 45
Table 3: Positions of V2435 SgrSoure R.A. Del.Originala 17h58m54:s98 �29Æ00037:0082MASS 17 58 54.98 �29 00 37.8ISOGAL 17 58 55.1 �29 00 37a Position by Downes et al. (1997), based onthe hart in Oosterho� and Ponsen (1968)

variable is thus a long-period variable rather than a dwarf nova. Table 3 lists the reportedpositions in J2000.0.
Referenes:Downes, R., Webbink, R. F., Shara, M. M., 1997, PASP, 109, 345Egan, M. P., Prie, S. D., Moshir, M. M., Cohen, M., Tedeso, E., Murdok, T. L., Zweil,A., Burdik, S., Bonito, N., Gugliotti, G. M., Duszlak J., 1999, The Midourse SpaeExperiment Point Soure Catalog, Version 1.2Ma�ei, P., 1975, IBVS, No. 985Oosterho�, P. Th., Ponsen, J., 1968, Bull. Astron. Inst. of the Netherlands, Suppl., 3, 79Shultheis, M., Ganesh, S., Glass, I. S., Omont, A., Ortiz, R., Simon, G., van Loon, J.Th., Alard, C., Blommaert, J. A. D. L., Borsenberger, J., Fouqu�e, P., Habing, H.J., 2000, A&A, 362, 215
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THE LIGHT CURVE AND RED SPECTRUM OFNOVA V4643 Sgr IN EARLY DECLINEBRUCH, A.Laborat�orio Naional de Astrof��sia, C.P. 21, 37500-000 Itajub�a { MG, Brazil, e-mail: albert�lna.br

V4643 Sgr (Nova Sgr 2001) was disovered by Liller (2001) on 2001, Feb. 24. The lighturve ompiled from magnitude estimates published in IAU Cirulars and observationsof members of the V.S.S. of the R.A.S.N.Z. (Fig. 1) shows it to be a very fast nova. Aparametri �t of a seond order polynomial to the �rst part of the light urve (shown asa dashed line in Fig. 1) indiates that it takes t2 = 4:8 days (t3 = 8:6 days) for the novato deline 2 (3) magnitudes from maximum light, assuming the �rst point on the lighturve orresponding to outburst maximum.

Figure 1. Early deline visual light urve of V4643 Sgr. Dots are magnitude estimates published inIAU Cirulars; triangles are observations of members of the V.S.S. of the R.A.S.N.Z. The dashed line isa parametri seond order polynomial �t to the data. The hevron indiates the epoh of the lastnegative observation before disovery
The absolute magnitude of V4643 Sgr during maximum an be estimated using themaximum magnitude{rate of deline (MMRD) relation of whih many versions are pub-lished in the literature (Shmidt-Kaler 1957, Pfau 1976, de Vauouleurs 1978, Cohen 1988,Capaioli et al. 1989, Della Valle 1991). Disregarding the slight dependene on the pho-tometri band, and rejeting a disrepant result based on the Capaioli et al. relation, allothers yield a mean absolute magnitude at maximum ofM = �9:m04�0:m08. The error ofthe mean is signi�antly smaller than the error of the individual relations. Thus, there is
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no point in preferring one relation over the other and I adopt the mean as the best result.Together with the apparent magnitude of the �rst point in the light urve, m = 8:m1 (towhih I arbitrarily assign an error of 0:m1), this yields a distane of d = 2900 � 170 p.Sine the interstellar extintion towards V4643 Sgr is unknown and onsequently is notonsidered here, this distane should be regarded as an upper limit.The various determinations of the absolute magnitudeM15 of novae 15 days after max-imum (Busombe & de Vauouleurs 1955, Shmidt-Kaler 1957, Pfau 1976, de Vauouleurs1978, Cohen 1985, van den Bergh & Younger 1987, van den Bergh 1988, Capaioli et al.1989) predit M15 = �5:m53� 0:m24. The light urve of V4643 Sgr at this epoh exhibitssubstantial satter permitting only to roughly estimate m15 = 11:m7�0:m5 as the apparentmagnitude 15 days after maximum. This is 3:m6 fainter than the �rst point on the lighturve whih thus orresponds to M = �9:m1, well ompatible with the results obtainedfrom the MMRD relation, suggesting that the �rst observation of V4643 Sgr has beenobtained lose to maximum light. The error being signi�antly larger than in the ase ofthe MMRD relation, m15 annot yield an improved distane estimate.

Figure 2. Emission line pro�les of H� (stronger line: 2001, Marh 16; fainter line: 2001, May 4) andHe I � 5876 �A (plus N II � 5932 �A; 2001 Marh 16) in the spetra of V4643 Sgr on a veloity sale.Vertial bars indiate the loation of features for whih radial veloities are quoted in the text
Spetra of V4643 Sgr in the range of H� were obtained at the 1.6-m telesope of theLaborat�orio Naional de Astrof��sia, Brazil on 2001, Marh 16 (JD 2451984.80; day 19after maximum; two exposures; 20 min total integration time) when the visual magnitudehad dropped tomv � 11:5, and on 2001 May 4 (JD 2452033.75; day 68; three exposures; 45min total integration time; visual magnitude unknown, probably � 14m). A Cassegrainspetrograph equipped with a thin, bak-illuminated SITeSI003AB CCD was used toreord the spetra. The instrumental setup yielded a resolution (FWHM) of 2.1 �A. The
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spetral overage ranged from 5843 �A to 6624 �A on Marh 16, and from 5924 �A to 6664 �Aon May 4.The spetra are dominated by strong and omplex H� emission whih exhibits ap-preiable di�erenes between the two observing epohs. The pro�les, normalized to theontinuum, are shown on a veloity sale in Fig. 2 (left). During both nights H� onsistsof a very broad, almost at omponent underlying a muh narrower strong entral emis-sion. The most obvious di�erene between the observing epohs is the line strength (withrespet to the ontinuum) whih is muh stronger earlier in the outburst than later on. OnMarh 16 the narrow omponent exhibits two peaks whih, however, at �220 km se�1and +330 km se�1 (these and the subsequently quoted veloities are marked by smallvertial bars in Fig. 2) are not symmetrial to the rest wavelength. The full width of theentral emission is about 3200 km se�1 (ranging from �1500 km se�1 to 1700 km se�1).The broad omponent reahes out to �3900 km se�1 from the rest wavelength. It ap-pears to be essentially at with some low sale struture, in partiular a red peak at3280 km se�1. The overall line pro�le resembles very muh the pro�le of emission linesof Nova Ophiuhi 1998 a few days after outburst (Lynh et al. 2000).On May 4 the total width of the broad omponent is pratially unhanged but theequivalent width has dereased by a fator of more than 2. Details of its struture arelargely preserved, with the red peak now appearing at a slightly higher radial veloity:3390 km se�1. The equivalent width of the narrow omponent has dereased by a fator ofmore than �ve, muh more than the broad omponent. It exhibits more �ne-struture thanduring the earlier epoh: there are peaks (or shoulders) at �110 km se�1, +100 km se�1and �500 km se�1. Furthermore, the total width of the narrow omponent has dereasedto 2370 km se�1 (ranging from �1270 km se�1 to 1100 km se�1).The only other spetral features unambiguously present in the spetrum of Marh 16are emissions of He I � 5876 �A and N II � 5932 �A as well as absorption lines of Na I�� 5890, 5896 �A, shown in the right frame of Fig. 2 on a veloity sale entered on therest wavelength of the helium line (note the di�erent intensity sale as ompared to theleft frame of the �gure). This spetral range was only observed on Marh 16. Just as inH� the struture of the He I � 5876 �A emission is double-peaked with a peak separationonsistent with that seen in H�. The broad, at omponent is not disernible, probablybeause its blue edge is beyond the observed spetral range and the red edge is beneaththe N II � 5932 �A emission. This makes it diÆult to properly de�ne the ontinuum levelin this wavelength range. The nitrogen line is faint and thus noisy, but it is probably safeto say that it does not show a double peak. Therefore, its plae of origin is not the sameas that of the hydrogen and helium lines. Sharp Na I �� 5890, 5896 �A lines ut into thered ank of the He I line. They are learly of interstellar origin. They radial veloity is�48 km se�1. The spetrum of May 4 shows (in a range not overed on Marh 16) a faintemission of He I � 6678 �A, seen as a small hump at the extreme right of the left frame ofFig. 2.The equivalent widths (EWs) of the emission lines were measured and are listed inTable 1. In the ase of H� the EW of the entire line as well as of the broad and nar-row omponents are listed. The EW of the sodium absorption lines annot reliably bemeasured beause they are superposed upon the steep red ank of the helium emission.Qualitatively, the morphology of the H� emission an be explained if the mass wasnot ejeted spherially during the nova outburst but mainly in the equatorial plane ofthe white dwarf and in the polar regions. Suh an outburst geometry is suggested by thenebular remnants of numerous other novae (although Slavin et al. (1995) found this typeof morphology preferable in slower novae). If the inlination of the rotation axis to the
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Table 1: Equivalent width (in �A) of emission lines observed in V4643 SgrLine 2001, Marh 16 2001, May 4H� (entire line) 219 68H� (broad omponent) 95 45H� (narrow omponent) 123 23He I � 5876 �A 15 {He I � 6678 �A { 0.8N II � 5932 �A 1.9 {

line of sight is high (but not high enough for the approahing part of the matter ejeted inthe equatorial plane to prevent the view of the reeding part) the broad omponent shouldbe interpreted as being emitted by an equatorial ring. The narrow omponent is then dueto matter ejeted along the polar axis whih (even if the true veloity is omparable tothat of the equatorially ejeted matter) has a smaller radial veloity due to the higherangle with respet to the line of sight. The two peaks in the narrow omponent whih arelearly present early on in the outburst then indiate emission from opposite polar ejeta.
Aknowledgments: I am grateful to Dr. Frank Bateson and the observers of the Vari-able Star Setion of the Royal Astronomial Soiety of New Zealand for putting theirobservations of V4643 Sgr at my disposal.
Referenes:Busombe, W., de Vauouleurs, G., 1955, Observatory, 75, 170Capaioli, M., Della Valle, M., D'Onofrio, M., Rosino L., 1989, AJ, 97, 1622Cohen, J.G., 1985, ApJ, 292, 90Cohen, J.G., 1988, ASP Conf. Ser., 4, 114Della Valle, M., 1991, A&A, 252, L9De Vauouleurs, G., 1978, ApJ, 223, 351Liller, W., 2001, IAU Cir., No. 7589Lynh, D.K., Rudy, R.J., Mazuk S., Puetter, R.C., 2000, ApJ, 541, 791Pfau, W., 1976, A&A, 50, 113Slavin, A.J., O'Brien, T.J., Dunlop, S.J., 1995, MNRAS, 276, 353Shmidt-Kaler, T., 1957, Z. Astrophys., 41, 182van den Bergh, S., 1988, PASP, 100, 8van den Bergh, S., Younger, P.F., 1987, A&AS, 70, 125
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A DEEP DIP DURING AN OUTBURST IN THE OLD NOVA, Q CYGNINOGAMI, D.1;2; KUNJAYA, C.3;2; KATO, T.2; MASUDA, S.21 Hida Observatory, Kyoto University, Kamitakara, Gifu 506-1314, Japan,e-mail: nogami�kwasan.kyoto-u.a.jp2 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan,e-mail: tkato�kusastro.kyoto-u.a.jp, masuda�kusastro.kyoto-u.a.jp3 Dept. of Astronomy, Institut Teknologi Bandung, Bandung 40132, Indonesia,e-mail: kunjaya�sirius.as.itb.a.id
Q Cyg is an old fast nova (t3 � 11 d) whih reahed V = 3m at the maximum of the1876 outburst. In quiesene after the outburst (V � 15m) this objet has been revealedto show large-amplitude modulations, whih are alled \stunted" outbursts by Honeyuttet al. (1998, and see referenes therein for earlier studies on this behavior). Honeyutt(2001) listed that the mean amplitude, the typial spaing, and the mean full-width-at-half-maximum (FWHM) of outbursts are 1:m0, about 200 d, and 24 d, respetively.Although � 10 old novae other than Q Cyg is now known to exhibit suh \stunted"outbursts (Honeyutt 2001), the mehanism is still a mystery. To investigate the aretiondisk in outburst, we arried out time-resolved photometry during an outburst in 1994,deteted by T. Vanmunster (private ommuniation).We made the observations at Ouda Station, Kyoto University. A 60-m reetor (foallength = 4:8 m) and a CCD amera (Thomson TH 7882, 576 � 384 pixels with on-hip2 � 2 binning) attahed to the Cassegrain fous were used (for more information of theinstruments, see Ohtani et al. 1992). We adopted a Johnson V -band interferene �lter.Table 1 gives the journal of the observations. After standard de-biasing and at �eld-ing, the frames were proessed by a miroomputer-based aperture photometry pakagedeveloped by one of the authors (TK).The magnitudes of the objet were measured relative to a loal standard star, Q Cyg{31(V = 13:375, B�V = +0:754) in Henden and Honeyutt (1997). Helioentri orretionsto observed times were applied before the following analysis. Relative magnitudes betweenthe omparison star and a loal �eld star were measured to on�rm the onstany of theomparison star within 0:m04 during our runs and to alulate the errors listed in Table 1.The long-term light urve derived from our observations of this outburst is drawn inFigure 1. This is of a typial deline shape of outburst in Q Cyg, while the deline rate of0.07 mag d�1 is a little large for this star (f. Honeyutt et al. 1998). In our observations,we ould not detet any short-term periodi modulations, suh as superhumps and quasi-period osillations (QPOs), in a period range of 0.002{0.2 d.
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Figure 1. Light urve of Q Cyg between 1994 July 10 and 22

Figure 2. The deep dip observed on 1994 July 10
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Table 1: The observation summaryDate HJD HJD Exposure Error2 Mean N4start1 end1 time (s) V mag31994 July 10 49544.098 49544.200 300 0.03 1.038 1715 49548.987 49549.106 100 0.03 1.398 8716 49550.096 49550.132 180 0.03 1.461 1617 49551.029 49551.131 90 0.05 1.553 8218 49551.966 49552.130 90 0.05 1.580 13420 49554.003 49554.255 90 0.05 1.609 14921 49554.961 49555.269 90 0.05 1.628 23022 49555.975 49556.059 100 0.14 1.605 471 HJD� 24000002 Nominal error for 1 point3 Magnitude relative to a loal standard star (V = 13:375)4 Number of frames

The most remarkable feature in our data is a deep dip (4m ' 0:65) with a duration ofabout 1 hour observed on 1997 July 10 (Figure 2). We examined the original images torejet the possibilities of e�ets of louds and other natural/arti�ial fators and ensuredthe existene of the dip. Although two similar dips were deteted in Q Cyg by Honeyuttet al. (1998), the dip in the present data seems to have a di�erent nature than those dipsbeause of two reasons: 1) the duration was quite di�erent (1 hour versus several-tens ofdays), and 2) the dip in our data ourred in a bright phase, but those dips were observedin \quiesene", following two separate outbursts.This may be an elipse of the aretion disk by the seondary star. This interpretationis, however, not plausible, sine the low inlination angle is implied by the fat that anyorbital feature has never been deteted in spite of the long observational history of this oldnova. There is another possibility of an elipse by the third body, although its orbit maybe needed to be more inlined from the orbital surfae of the primary and the seondarystars and the duration may be too short. The third possibility is a transient inreaseof absorption by mass sporadially ejeted (f. BZ Cam, Ringwald & Naylor 1998; ATCn, Nogami et al. 1999). To solve this diÆult problem and to understand the natureof the osillations in old novae, we would enourage extensive time-series photometry andspetrosopy to seek for orbital feature and an evidene of mass ejetion.We thank Mr. Maehara and Mr. Baba for kind helping our observations at OudaStation.
Referenes:Henden, A. A., Honeyutt, R. K., 1997, PASP, 109, 441Honeyutt, R. K., 2001, PASP, 113, 473Honeyutt, R. K., Robertson, J. W., Turner, G. W., 1998, AJ, 115, 2527Nogami, D., Masuda, S., Kato, T., Hirata, R., 1999, PASJ, 51, 115Ohtani, H., Uesugi, A., Tomita, Y., Yoshida, M., Kosugi, G., Noumaru, J., Araya, S.,Ohta, K., 1992, Memoirs of the Faulty of Siene, Kyoto University, Series A ofPhysis, Astrophysis, Geophysis and Chemistry, 38, 167Ringwald, F. A., Naylor, T., 1998, AJ, 115, 286
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THE IDENTITY OF XY Ps

HENDEN, A. A.1; MUNARI, U.2; SUMNER, B.31 USRA/USNO, Flagsta� Station, P. O. Box 1149, Flagsta�, AZ 86002 USA,e-mail: aah�nofs.navy.mil2 Osservatorio Astronomio di Padova, Sede di Asiago, I-36012 Asiago (VI), Italy,e-mail: ulisse�ulisse.pd.astro.it3 Astronomial Soiety of Vitoria, GPO Box 1059J, Melbourne VIC 3001, Australia,e-mail: b.sumner�bom.gov.au
XY Ps is a variable star disovered by Rosino and Pigatto (1972a, RP72a) with the40/50 m Asiago Shmidt telesope during the ourse of the Asiago Supernova Survey.It was initially thought to be a supernova in the faint galaxy UGC 729. XY Ps wasobservable on �lms taken on Otober 5, 1972 (estimated at mpg = 13:0) and Otober 17,1972 (atmpg = 15:0), but not on �lms taken before or after (withmpg limiting magnitudesaround 18.5). Deming et al. (1972) failed to �nd the objet on plates taken at PrairieObservatory on Otober 27, 1972 (limiting magnitude B = 17). It was also not foundon POSS-I prints, yielding a deeper quiesent magnitude of about B = 20. Based onthis rapid rise and deline and the large amplitude, Rosino and Pigatto (1972b, RP72b)suggested that the objet was a U Gem atalysmi variable of large amplitude and longperiod.Downes and Shara (1993, DS93) give a �nding hart with a faint star marked. Downes,Webbink and Shara (1997, DWS97) give essentially the same position, with a note thatthe star is at or below the plate limit and the oordinates are approximate. Visualobservation of this �eld began in 1980 with the issue of a �nding hart by Bateson etal. (1980). No outbursts have been deteted sine that date by VSNET, AAVSO or VSSRASNZ observers.A deep image with the USNO Flagsta� Station (USNOFS) 1.0-m telesope (limitingmagnitude around V = 24), shown in Figure 1, shows a faint blue objet near the RP72aoordinates. To further on�rm the identity, we used the USNOFS PMM to san four�lm pairs from the Asiago Shmidt. Eah pair onsists of a 5-minute 103aO �lm exposurealong with a 15-minute TriX Pan �lm exposure. These orrespond roughly to B and V�ltration. One �lm pair was taken on August 12 (before the outburst), one pair was takenon Otober 30 (after the outburst), and the other two �lm pairs are the ones reported inRP72a and RP72b. After sanning, aurate oordinates and instrumental magnitudeswere extrated for all objets inluding XY Ps. The four outburst sans were added toreate the �nding hart shown in Figure 2 (identifying irular marks were left on the�lms and show faintly in this �gure; limiting magnitude is about V = 18). Table 1 lists
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Figure 1. Combined quiesent NOFS CCD image of �eld. The �eld of view is 100 � 100
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Figure 2. Combined outburst image of �eld from Asiago �lms. The �eld of view is 100 � 100
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Table 1: Coordinates for XY PsSoure RA(J2000) De(J2000)RP72a 01h10m12s +03Æ3203700DS93 01h10m11s +03Æ3203700DWS97 01h10m11s +03Æ3203600Outburst/PMM 01h10m11:s28 +03Æ32035:003Quiesent 01h10m11:s23 +03Æ32035:001Table 2: Photometry of XY PsDate (UT) V B � V720813.0122 < 17:0 �721005.8958 13:7� 0:1 +0:5� 0:1721017.0221 15:2� 0:1 +0:7� 0:1721030.8667 < 17:0 �990813.4681 21:10� 0:07 +0:18� 0:07990918.4008 21:10� 0:08 �0:02� 0:08

the oordinates obtained from the sans, along with the earlier reported loations (RS72ahas been preessed) and the CCD deep image position. The �lm san position has errorsof about one arse; the CCD position has 0:002 internal errors. Both measured positionsare relative to USNO-A2.0.The instrumental magnitudes were transformed onto the standard Johnson systemusing the seondary standards given in Henden (2001). The results are given in Table 2,along with the quiesent CCD photometry.We restrain here from speulations about the nature of this puzzling objet (some-what too large an outburst for a CV, too faint a maximum for a nova, missing a parentgalaxy and too fast for a supernova), whih will be disussed elsewhere together with newspetrosopi and photometri observational material.We gratefully aknowledge the assistane of Dave Monet and Steve Levine in using thePMM plate sanner for measuring the original Asiago �lms, and D. Moro for loating the�lms in the Asiago arhive.
Referenes:Bateson, F. M., Morel, M., Sumner, B., Winnett, R. W., 1980, Charts for SouthernVariables, Series No. 12Deming, D., Webber, J. C., Yoss, K., 1972, IAUC, No. 2458Downes, R. A., Shara, M. M., 1993, PASP, 105, 127Downes, R., Webbink, R. F., Shara, M. M., 1997, PASP, 109, 345Henden,A., 2001, ftp://ftp.nofs.navy.mil/pub/outgoing/aah/sequene/xyps.datRosino, L., Pigatto, L., 1972a, IAUC, No. 2453Rosino, L., Pigatto, L., 1972b, IAUC, No. 2464
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THE IDENTITY OF DO Vul

HENDEN, A. A.1; THORSTENSEN, J. R.2; SUMNER, B.31 USRA/USNO, Flagsta� Station, P. O. Box 1149, Flagsta�, AZ 86002 USA,e-mail: aah�nofs.navy.mil2 Dept. Physis and Astronomy, Dartmouth College, 6127 Wilder Laboratory, Hanover, NH 03755-3528 USA,e-mail: thorsten�partita.dartmouth.edu3 Astronomial Soiety of Vitoria, GPO Box 1059J, Melbourne VIC 3001, Australia,e-mail: b.sumner�bom.gov.au
DO Vul (AN 25.1928) is a variable star disovered by Baade (1928) during his Berge-dorfer days. The GCVS lists it as a UG atalysmi variable with an outburst magnitudeof mpg = 14:0 and a quiesent magnitude fainter than mpg = 17:4. Ski� (1997), in aquir-ing proper identi�ation for Baade's variables, found that most of Baade's positions inthe Sagitta �eld were quite aurate, with typial errors less than 2 arse. However, Ski�ould not loate DO Vul at the Baade position on the DSS. Downes and Shara (1993,DS93) identi�ed DO Vul only as the northwestern star of a lose faint pair (with a fur-ther omment that it ould be a faint ompanion); no additional identi�ation was givenin Downes, Webbink and Shara (1997, DWS97) though the oordinates were hangedslightly. The identi�ation of DO Vul has been unertain sine this is a rowded �eldand there has been no modern epoh visual outburst (Mattei 2001). Tsesevih (1978)reported nine faint outbursts (mpg = 16:0 to mpg = 17:1) in the interval Otober 1960through July 1976 on Mosow plates; these bursts were only above the plate limit for aday or less.During the ourse of various monitoring studies, we have been able to observe the �eldfor DO Vul and unambiguously determine whih star is the variable. Shown in Figure 1is an image of the �eld, taken with the MDM Observatory 2.4-m telesope, while DO Vulwas at quiesene. Figure 2 shows the same �eld, taken with the USNO Flagsta� STation1.0-m telesope, while DO Vul was in outburst (May 19, 1999 UT).There have been several reported positions for the variable. We list the three normalones in Table 1, along with our measured (using USNO-A2.0) outburst and quiesentpositions. The star originally identi�ed as DO Vul in DS93 lies 2.4 arse east of the staridenti�ed here; its oordinates are given in Table 1 as well.The photometry for DO Vul and for the nearby ompanion is given in Table 2. The�eld zero point was set from the seondary standards given in Henden (2001).We would like to thank Bill Fenton for taking the data at MDM.
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Figure 1. Quiesent V -band image of �eld on 010522 UT; the sale mark is one armin
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Figure 2. Outburst V -band image of �eld on 990519 UT
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Table 1: Coordinates for DO VulSoure RA(J2000) De(J2000)Baade 19h52m10:s6 +19Æ3404400DS93 19h52m11:s0 +19Æ3403900DWS97 19h52m11:s0 +19Æ3404200Quiesent 19h52m10:s71 +19Æ34042:005Outburst 19h52m10:s74 +19Æ34042:004Companion 19h52m10:s88 +19Æ34042:004Table 2: Photometry of DO VulState V B � V U � B V � IQuiesent 20:73� 0:05 +0:08� 0:10 �0:99� 0:17 +0:64� 0:10Outburst 16:427� 0:016 +0:167� 0:019Companion 19:670� 0:020 +1:65� 0:06 +0:24� 0:36 +2:504� 0:021

Referenes:Baade, W., 1928, Astron. Nah., 232, 65Downes, R. A., Shara, M. M., 1993, PASP, 105, 127Downes, R., Webbink, R. F., Shara, M. M., 1997, PASP, 109, 345Henden,A., 2001, ftp://ftp.nofs.navy.mil/pub/outgoing/aah/sequene/dovul.datMattei, J., 2001, priv. omm.Ski�, B., 1997, IBVS, No. 4459Tsesevih, V. P., 1978, Kiev, Izdatel'stvo Naukova Dumka
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PHOTOELECTRIC OBSERVATIONS OF DR VULPECULAEC� _IC�EK, C.C�anakkale Onsekiz Mart University, Faulty of Arts and Sienes, Department of Physis,TR-17100 C�anakkale, Turkey, email: anerk�bornova.ege.edu.tr

Name of the objet:DR Vul = DM +26Æ3835 = HD 339770Equatorial oordinates: Equinox:R.A.= 20h13m46:s85 DEC.= +26Æ45001:0059 2000Observatory and telesope:Ege University Observatory (EUO), 48-m Cassegrain reetor; T�UB_ITAK (Si-enti� and Tehnial Researh Counil of Turkey) National Observatory (TNO),40-m Cassegrain telesopeDetetor: EMI 9781 A photomultiplier tube of EUO; Hamamatsu R4457 photomultiplier tube of TNOFilter(s): Johnson B and VComparison star(s): BD +26Æ3827Chek star(s): BD +26Æ3837Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: EA
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Figure 1. The light and olor urves of DR Vul in 1993
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Figure 2. The light and olor urves of DR Vul in 1994
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Table 1: Photoeletri minima times of DR Vul, whih are obtained in this workJD Hel. Filter Min. O � C Observatory2400000+ Type49162.4627 B I 0:0685 EUO49163.4670 B II �0:0524 EUO49180.4704 B I 0:0718 EUO49181.4774 B II �0:0465 EUO49189.4755 B, V I 0:0746 EUO49198.4774 B, V I 0:0743 EUO49207.4816 B, V I 0:0763 EUO49208.4878 B, V II �0:0428 EUO49216.4854 B, V I 0:0779 EUO49225.4893 B, V I 0:0795 EUO49574.3833 B, V I 0:1372 EUO49575.3788 B, V II 0:0075 EUO49592.3911 B, V I 0:1406 EUO49593.3869 B, V II 0:0111 EUO49601.3953 B, V I 0:1425 EUO49610.3998 B, V I 0:1448 EUO49611.3932 B, V II 0:0129 EUO51737.4606 B, V I 0:4294 TNO51738.3922 B, V II 0:2357 TNO
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Remarks:DR Vul, whih is a well-known elipsing binary star with apsidal motion, wasobserved photoeletrially at the Ege University Observatory (EUO) on 40 nightsduring 1993 and 1994 observing seasons and at the T�UB_ITAK (Sienti� and Teh-nial Researh Counil of Turkey) National Observatory (TNO) on 2 nights during2000 observing season. During the observations no signi�ant light variation of theomparison and hek star was found. The atmospheri extintion oeÆients ineah olor for eah observational night were alulated from the observations of theomparison star using onventional method. Then, all the instrumental di�erentialB and V magnitudes (in the sense variable minus omparison) were orreted forthe atmospheri extintion and the light time e�et of the Earth's motion. The in-strumental di�erential B and V light and B � V olor urves are shown in Figures1 and 2.During the observations, I obtained 12 primary and 7 seondary times of minimumlight. These times of the minima are presented in Table 1. The times of the minimagiven in Table 1 are averaged values of the elipse times obtained in B and V olorsduring the same observational night. The O � C values were alulated using thefollowing light elements given by C� i�ek (1995):HJDmin I = 2449162:4631(2) + 2:d2509350(15)� E:The photometri phases in Figures 1 and 2 are alulated with the formula (1).The shape of the light urves of DR Vul is typial of EA type. As seen from thelight urves, the phase of the mid-seondary minimum (0.447 in 1993 and 0.440 in1994) is learly shifted from 0.5, and no signi�ant variation at minima in B � Volor urves was found.Aknowledgements:We would like to present our thanks to the Ege University Observatory andT�UB_ITAK National Observatory for partial �nanial and equipment support.

Referene:C� i�ek, C., 1995, unpublished Ph.D. Thesis, Ege University.
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V, R & I LIGHT CURVES OF CONTACT BINARY SYSTEM AK HerVARRICATT, WATSON P.1; ASHOK, N. M.21 Joint Astronomy Centre, 660 N. A'ohoku Pl., University Park, Hilo, Hawaii, 96720, USA2 Physial Researh Laboratory, Navrangpura, Ahmedabad, India | 380009
AK Her is a W UMa type ontat binary system, �rst deteted by Pikering (1917). Itis the brighter omponent of the visual binary ADS 10408, with the fainter omponent at aseparation of 4:007. Previously obtained light urves show the primary minima fainter thanthe seondary minima and Max II fainter than Max I (Bookmyer 1972). The seondaryminima observed by Bookmyer were also seen to be slightly shifted from phase 0.5.Many studies have gone into the period variations of AK Her. The system was pre-viously seen to be showing a sinusoidal O � C urve and thus a periodi variation ofthe orbital period. Bookmyer and Kaithuk (1979) suggested the presene of an unseenadditional omponent in the system. Rovithis-Livaniou et al. (1999) and Varriatt, Ashok& Chandrasekhar (1995) have reported the departure of the reent values of O �C fromthe sinusoidal nature. In this paper, we present new epohs of primary and seondaryminima and an analysis of the light urves of AK Her obtained by us in the V , R & Iphotometri bands.AK Her was observed from the Mt. Abu Observatory, Rajastan, India during 1994with a 140 telesope and an HPC-1 Spetra Soure CCD amera. Observations were donein the V , R & I bands using Johnson �lters. BS 6337 was used as the omparison star.Fig. 1 shows the observed light urves in the three bands. We later notied that BS 6337is a variable (Pery & Fleming 1992). So part of the satter in the light urve an beattributed to the omparison star. However, during the period of our observations, itsvariability would not have aused too big errors. Observations are taken over severalorbital yles overing many primary and seondary minima. The errors in the observedmagnitudes are 0:m03 in the V band and 0:m04 the R & I bands. The observed light urveshave light ontribution from the visual ompanion. The system is slightly fainter aroundphase 0.75 than around phase 0.25 in all the three bands. The primary minima are deeperthan the seondary minima and the seondary elipse is total.Times of minima are alulated by �tting a series of Legendre polynomials to theobservations of the elipse and applying a method similar to Kwee{van Woerden (Kwee& van Woerden 1956) to the �tted polynomial. Sine, sometimes the observation of thelight urve lose to the minima were not very frequent, this was essential. Wheneverthere are observations of the same elipse in di�erent photometri bands, individuallydetermined moments of minima are averaged to inrease the auray of the determinedepohs. 4 epohs of primary minima and 3 epohs of the seondary minima are obtainedfrom our observations. The errors in the determined epohs are due to the inauraies in
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the photometry and the insuÆient sampling of the light urve around regions of minima.The epohs determined and the values of O � C are given in Table 1. The O � Cs areevaluated using the ephemeris given by Woodward (1942):Min I = 2422977:254 + 0:d42152207� E:The values of O � C evaluated from our data depart signi�antly from the previouslyonsidered sinusoidal O � C urve and are onsistent with the inreasing trend seen byRovithis-Livaniou et al. (1999) from their data taken during the period 1985{87, andTuna et al. (1987). The epohs of primary minima obtained by Albayrak, M�uyesseroglu& �Ozdemir (2000) also show this inreasing trend of the O-C values. Reent work by Li,Zhang & Han (2001) shows that the period variation of AK Her ontains one omponentof long term derease and three other omponents of periodi variations.

Figure 1. Filled irles show the observed points (AK Her� BS 6337). The model �t is shown by theontinuous line
The observed light urves in the three bands, V , R & I are shown in Fig. 1. Theobserved points are normalized in phase bins of 0.014. V , R & I light urves are analyzedsimultaneously using the Wilson{Devinney light urve interpretation program (Wilson &Devinney 1971, Wilson 1993). Due to the large noise in the light urves, we have notattempted a �t for all the parameters. The primary and the seondary temperatures(T1 = 6400 K, T2 = 6030 K), inlination (i = 81:Æ80), mass ratio (q = 0:2331) andsurfae potential (
 = 2:2980) were �xed to the values given by Luy & Wilson (1979).
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Table 1: The times of minimum light of AK Her, derived from the present observationsHel. JD Min. Epoh O � C2440000+ Type (days)9486:3778 I 62889 0.02239490:3894 II 62898.5 0.02959491:4403 I 62901 0.02669492:2806 I 62903 0.02389494:3923 I 62908 0.02799495:4460 II 62910.5 0.02789496:2906 II 62912.5 0.0294

Table 2: Elements obtained from the analysis of V , R & I light urves of AK Her. A supersript fimplies that parameter was �xed during the analysisParameter Photometri Bands ObservedV R Ir2/r1 0.519xf1 0.600 0.470 0.400xf2 0.620 0.490 0.390xf1;bol 480xf2;bol 495L1=(L1 + L2) 0:842� 0:002 0:828� 0:002 0:824� 0:002L2=(L1 + L2) 0:158� 0:002 0:172� 0:002 0:176� 0:002l3 0:032� 0:001 0:032� 0:001 0:036� 0:001
Gravity darkening oeÆient was taken to be 0.32. A linear law was adopted for the limbdarkening and the values were adopted from Al Naimiy (1978) and Van Hamme (1993)for the monohromati and bolometri limb darkening respetively. The adopted valuesof limb darkening oeÆients (x) are shown in Table 2. The reetion albedo was �xedat 0.5. The light urves were �tted with L1, L2 & l3 as free parameters. Table 2 givesthe parameters evaluated in eah band. Subsripts 1 & 2 refer to the primary and theseondary omponents. L1 & L2 derived by us are similar to those obtained by Rovithis-Livaniou et al. (2001). The value of l3 shown is the third light normalized by the systemilight at phase 0.25. The visual ompanion is expeted to be the main ontributor to thethird light.
Referenes:Albayrak, B., M�uyesseroglu, Z. & �Ozdemir, S., 2000, IBVS, No. 4941Al Naimiy, H. M., 1978, Ap&SS, 53, 181Bookmyer, B. B., 1972, PASP, 84, 566Bookmyer, B. B. & Kaithuk, R. H., 1979, PASP, 91, 234Kwee, K. K. & van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327Lifang Li, Fenghui Zhang & Zhanwen Han, 2001, A&A, 368, 595Luy, L. B. & Wilson, R. E., 1979, ApJ, 231, 502
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Pery, J. R., Fleming, D. E. B., 1992, PASP, 104, 96Pikering, E. C., 1917, Harward Cir., No. 201Rovithis-Livaniou, H., Kranidiotis, A., Fragoulopoulou, E., Sergis, N. & Rovithis, P.,1999, IBVS, No. 4713Rovithis-Livaniou, H., Fragoulopoulou, E., Sergis, N., Rovithis, P., Kranidiotis, A., 2001,Ap&SS, 275, 337Tuna, Z., Keskin, V., Akan, C. M., Evren, S. & Ibanoglu, C., 1987, Ap&SS, 136, 63Van Hamme, W., 1993, AJ, 106, 2096Varriatt, W. P., Ashok, N. M. & Chandrasekhar, T., 1995, Bull. Astr. So. India, 23,443Wilson, R. E., 1993, ASP Conf. Ser. (Leung, K. C. & Nha, I.-S., eds.), 38, 91Wilson, R. E. & Devinney, E. J., 1971, ApJ, 166, 605Woodward, F. J., 1942, Harward Obs. Cir., No. 446
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THE FIRST GROUND-BASED PHOTOMETRICOBSERVATIONS OF GM DRACONIS

C� _IC�EK, C.1; DEM_IRCAN, O.1; ERDEM, A.1; �OZDEM_IR, S.1; BULUT, _I.1; SOYDUGAN, E.1;SOYDUGAN, F.1; KESK_IN, V.21 C�anakkale Onsekiz Mart University, Faulty of Arts and Sienes, Department of Physis,TR-17100 C�anakkale, Turkey, email: anerk�bornova.ege.edu.tr, demiran�omu.edu.tr2 Ege University, Faulty of Siene, Department of Astronomy and Spae Sienes, TR-35100 _Izmir, Turkey
Name of the objet:GM Dra = BD +58Æ1721 = HIP 84837 = HD 238677Equatorial oordinates: Equinox:R.A.= 17h20m21:s89 DEC.= +57Æ58026:0092 2000Observatory and telesope:T�UB_ITAK (Sienti� and Tehnial Researh Counil of Turkey) National Obser-vatory, 40-m Cassegrain telesopeDetetor: Hamamatsu, R 4457 (PMT)Filter(s): Johnson B, V and RComparison star(s): BD +58Æ1716Chek star(s): BD +58Æ1730Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: EW
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Figure 1. The light and olor urves of GM Dra
Table 1: Photometri minima times of GM DraJD Hel. Min O � C Referene2400000+ Type48500.1791 I �0:0001 HIPPARCOS ESA (1998)51743.4579(3) II 0:0011 This work51750.3999(7) I �0:0011 This work

Table 2: The light levels and their di�erenes in the light urves of GM DraB V RMax. light at 0:75 �0:665 �0:708 �0:735Max. light at 0:25 �0:685 �0:715 �0:743Min. light at 0:00 �0:404 �0:462 �0:507Min. light at 0:50 �0:413 �0:470 �0:510�max. (m0:75 �m0:25) 0:020 0:007 0:008�min. (m0:00 �m0:50) 0:009 0:008 0:003Depth of Min. I 0:271 0:250 0:232Depth of Min. II 0:262 0:242 0:229
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Remarks:The variability of GM Dra was �rst disovered by HIPPARCOS (ESA, 1998). Thephotometri observations of the system by HIPPARCOS show a � Lyrae type lighturve with an amplitude of 0:m27 ranging from 8:m77 to 9:m04. The mean orbitalperiod derived by HIPPARCOS from the best light urve �t is 0:d338736 and theepoh is given as HJD 2448500.1791 (ESA, 1998). The spetral type of the systemis given as F8.The �rst ground-based photometri observations of GM Dra were made on 3 nightsduring 2000 observing season. The instrumental di�erential B, V and R light andB � V and V �R olor urves are shown in Figure 1. During the observations, weobtained one primary and one seondary times of minimum light. These times ofminima and their errors, whih were determined by using the method of Kwee & vanWoerden (1956), are presented in Table 1. The times of the minima given in Table 1are averaged values of the elipse times obtained in B, V and R olors during thesame observing night. We have ombined the epoh derived by HIPPARCOS withour values in order to derive the new epoh and period of the system and alulatedthe following improved light elements by using the least squares method:HJDmin I = 2451750:4010(11) + 0:d3387412(2)� E:The O�C values in olumn 3 in Table 1 were alulated using the ephemeris givenin this formula.The photometri phases in Figure 1 were alulated with this formula. The shapeof the light urves of GM Dra in Figure 1 is a typial of EW type, although itwas noted to be EB type in HIPPARCOS (ESA, 1998). An asymmetry betweenthe light level of maximum I (0.25 phase) and that of maximum II (0.75 phase),is learly seen in the B light urve, but not seen in the V and R light urves (seeTable 2). There are irregular variations in the B � V and V � R olor urves inthe Figure 1. Espeially, there is a signi�ant blueing at about 1.3 phase in theB � V olor urve and a signi�ant reddening at about 1.38 phase in the V � Rolor urve.Aknowledgements:We would like to present our thanks to the T�UB_ITAK National Observatory forpartial �nanial and equipment support. We also would like to present our thanksto the Researh Fund of C�anakkale Onsekiz Mart University for partial �nanialsupport.

Referenes:ESA, 1998, The Hipparos & Tyho Catalogues, SP{1220Kwee, K.K., and van Woerden, H., 1956, B.A.N., 12, 327



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5145 Konkoly ObservatoryBudapest25 July 2001HU ISSN 0374 { 0676PHOTOMETRIC OBSERVATIONS OF THE EXTREME MASS RATIO,HIGH CONTACT DWARF BINARY V902 SAGITTARIISAMEC, RONALD G.1;2; CORBIN, SCOTT F.11 Astronomy program, Dept. of Physis, Bob Jones University, Greenville, SC 29614 USA,email: rsame�bju.edu2 Visiting Astronomer, Cerro Tololo Inter-Amerian Observatory, National Optial Astronomy Observatories,whih are operated by the Assoiation of Universities for Researh in Astronomy, In. under ontrat with theNational Siene Foundation
Ferwerda (1941, 1943) disovered V902 Sagittarii [V105, a(2000) = 19h25m14:s155,d(2000) = �29Æ09008:00740℄ in his study of faint variables near � Sgr. An ephemeris(P = 0:d2939444), a �nding hart, omparison stars and 28 times of minimum light aregiven in his paper. His photographi light urve gives evidene that V902 Sagittarii isa rare, high �ll-out, small mass ratio, over ontat binary. Ben (1943) suggested thatV902 Sgr might be an RR Lyr type. Sine this objet appeared to be an interestingvariable in need of further study, it was inluded as a target for our 1993 observingrun at Cerro Tololo InterAmerian Observatory in Chile. Our present observations weretaken with the 1.0-m Yale Reetor and a Ga-As PMT and standard �lters on July22-23, 1993, by RGS. Around 300 observations were taken in eah pass band. OurI urves have higher satter than the others. The omparison star (GSC 6888 991,RA(2000) = 19h24m33:s630, DEC(2000) = �29Æ12010:0030) and the hek star (GSC 68881052, RA(2000) = 19h24m36:s541, DEC(2000) = �29Æ12022:0006) are shown in Figure 1 asCOMP and CHK, with the variable, VAR. Kwee (1962), gave a photographi magnituderange of 14.4 to 14.78 for V902 Sgr.

Table 1: Time of Minimum Light, V902 SagittariiJD Hel. Min Cyles O � C2440000+9190.6293(2) I �3:5 �0:00189190.7797(15) II �3 0.00169191.6589(3) I 0 �0:00109191.8081(10) II 0.5 0.0011
Four mean epohs of minimum light were determined from two primary and seondaryelipses using the bisetion of hords method. These preision epohs of minimum lightare given in Table 1 along with their standard errors shown in parentheses. A linearephemeris was alulated using our timings, Ferwerda's (1943) and one time from GCVS:J:D: Hel: Min I = 2449191:d6599(84) + 0:29394574(17)� E:
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Figure 1. Finding hart of V902 Sgr, VAR, the omparison, COMP, and the hek star, CHK

Figure 2. B, V , R standard magnitude light urves as de�ned by the individual observations
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Figure 3. B, V , B � V normalized ux light urves, and omputed light urves for V902 Sgr

Figure 4. V , R, V �R normalized ux light urves, and omputed light urves for V902 Sgr
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The standardized BV R magnitude light urves and the B � V and the V � R olorurves of the variable are shown as Figure 2 as alulated from the di�erential magnitudes(VAR� COMP) versus phase. The probably errors of a single observation were � 1% inB, V , and R. The photometri spetral types of the dwarf omparison [V = 13:95(2),B � V = 0:85(2), V � I = 0:88(3), R � I = 0:41(2), E(B � V ) = 0:06℄ and hek stars[V = 13:66(3), B � V = 0:81(2), V � I = 0:87(1), R � I = 0:42(2)℄ are K0 � 0:3 andK0�1, respetively. The spetral type of the variable lies in the K4 to G4 range, averagingabout G9V. The V magnitude range for the variable is 13.81(1){14.18(2). These urveshave been solved using the Wilson Code (Wilson 1994, 1990, Wilson & Devinney 1971).These yielded exellent �ts to these asymmetri urves. The �nal parameters inludem2=m1 = 0:1199(3), �ll-out 43(3)%, T2 � T1 = 93(5) K. The urves were dominated bytwo spot regions, a hot spot on the seondary, less massive omponent, with a T fator of1.186(6) and a radius of 30.8(6) degrees and a ool spot on the primary with a T fator of0.927(1) and a radius of 28.0(2) degrees. The olatitudes were 129(1) and 104(1) degreesrespetively. The solutions are shown in Figure 3 and 4 overlying the normalized uxurves. The early analysis of this binary was done as an undergraduate physis researhprojet by SFC.Aknowledgement. This researh was partially supported by a grant from NASA ad-ministered by the Amerian Astronomial Soiety.
Referenes:Ben, A.J., 1943, AN, 11, No. 3Ferwerda, J.G., 1941, Leiden thesisFerwerda, J.G., 1943, BAIN, IX, 354, 337K.K. Kwee, 1962, Leiden Ann., 22(1)Wilson, R. E. & Devinney, E. J. 1971, ApJ, 166, 605Wilson, R. E., 1990, ApJ, 356, 613Wilson, R. E., 1994, PASP, 106, 921

ERRATUM FOR IBVS 5145In IBVS 5145 the referene to the paper \Ben, A.J., 1943, AN, 11, No. 3" is erroneous.The orret referene is:P. Guthnik, H. Shneller, 1944, Astronomishe Abhandlungen (Erg�anzungshefte zu denAstronomishen Nahrihten), 11, 3.
The Editors
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CCD LIGHT CURVES OF ROTSE1 VARIABLES, XI: GSC 2066:1210 Her,GSC 2063:902 Her, GSC 2594:1289 Her AND GSC 1522:599 HerBL�ATTLER, E.1; DIETHELM, R.21 BBSAG, Sh�usselaher 1, CH-8636 Wald, Switzerland; e-mail: blaettler-wald�bluewin.h2 BBSAG, Rennweg 1, CH-4118 Rodersdorf, Switzerland; e-mail: diethelm�astro.unibas.h
VAR 1:Name of the objet:GSC 2066:1210 = ROTSE1 J165039.99+274421.1Equatorial oordinates: Equinox:R.A.= 16h50m40:s0 DEC.= +27Æ4402100 2000.0Comparison star(s): GSC 2066:1252Chek star(s): GSC 2066:1390VAR 2:Name of the objet:GSC 2063:902 = ROTSE1 J165551.74+245335.9Equatorial oordinates: Equinox:R.A.= 16h55m51:s7 DEC.= +24Æ5303600 2000.0Comparison star(s): GSC 2063:1158Chek star(s): GSC 2063:992VAR 3:Name of the objet:GSC 2594:1289 = ROTSE1 J165819.76+334022.8Equatorial oordinates: Equinox:R.A.= 16h58m19:s8 DEC.= +33Æ4002300 2000.0Comparison star(s): GSC 2598:1627Chek star(s): GSC 2594:1266
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Figure 1. CCD light urve (without �lter) ofGSC 2066:1210 Figure 2. CCD light urve (without �lter) ofGSC 2063:902

Figure 3. CCD light urve (without �lter) ofGSC 2594:1289 Figure 4. CCD light urve (without �lter) ofGSC 1522:599
VAR 4:Name of the objet:GSC 1522:599 = ROTSE1 J165924.08+151220.7Equatorial oordinates: Equinox:R.A.= 16h59m24:s1 DEC.= +15Æ1202100 2000.0Comparison star(s): GSC 1522:351Chek star(s): GSC 1522:1350
Observatory and telesope:Private observatory Sh�usselaher, Wald, 0.15-m Star�re refratorDetetor: SBIG ST-7 CCD ameraFilter(s): None
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Availability of the data:Upon request from diethelm�astro.unibas.hType of variability: ERemarks:As a byprodut of the ROTSE1 CCD survey, a large number of new variables havebeen disovered (Akerlof et al. 2000). In a series of papers, we report un�lteredCCD observations for some of the lose binary systems (type E) in the list ofAkerlof et al. (2000). This installment ontains information on four variables in theonstellation Herules. The four stars were observed with our CCD equipment asmentioned above during 6 nights between JD 2452056 and JD 2452082. A total of122 CCD frames were measured of GSC 2066:1210 (VAR 1), 119 frames of GSC2063:902 (VAR 2), 121 frames of GSC 2594:1289 (VAR 3) and 116 frames for GSC1522:599 (VAR 4). Figures 1{4 show our observations folded with the elements:GSC 2066:1210: JD(min,hel) = 2452056:4147 + 0:298052� E;GSC 2063:902: JD(min,hel) = 2452073:3761 + 0:391676� E;GSC 2594:1289: JD(min,hel) = 2452056:4333 + 0:268179� E;GSC 1522:599: JD(min,hel) = 2452065:4890 + 0:507924� E.These elements of variation are dedued from a linear �t to the normal minimafrom the ROTSE1 data (Diethelm 2001) and the timings of minimum derived fromour data given in Bl�attler (2001).The light urve of GSC 1522:599 attrats attention through the marked di�erenein the brightness of the two shoulders between the minima as well as a possiblevariability of these brightnesses. In addition, the period should be heked beausethe number of revolutions between the ROTSE1 data and our new photometry issomewhat ambiguous.Aknowledgements:This researh made use of the SIMBAD data base, operated at CDS, Strasbourg,Frane.

Referenes:Akerlof, C., Amrose, S., Balsano, R., Bloh, J., Casperson, D., Flether, S., Gisler, G.,Hills, J., Kehoe, R., Lee, B., Marshall, S., MKay, T., Pawl, A., Shaefer, J., Szy-manski, J., Wren, J., 2000, AJ, 119, 1901Bl�attler, E., 2001, BBSAG Bulletin, 126, in preparationDiethelm, R., 2001, IBVS, No. 5060
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BVRI OBSERVATIONS OF AH Her IN OUTBURSTSPOGLI, CORRADO1; FIORUCCI, MASSIMO1; TOSTI, GINO1; RAIMONDO, GABRIELLA21 Osservatorio Astronomio, Universit�a di Perugia, Via A. Pasoli, I-06100 Perugia, Italy2 Teramo Astronomial Observatory, Collurania, Teramo, Italy

Dwarf Novae (DNe) are lose binaries with mass transfer from a late-type main-sequene or slightly evolved seondary, to a white dwarf primary. Mass is transferred fromthe late-type star, through the inner Lagrangian point towards the white dwarf primary.This material forms an aretion disk around the primary. The main features of DNe arereurrent outbursts: unpreditable rises of luminosity, about 2{6 mag, with a reurrenetime-sale from tens to hundreds of days and with duration of about a week. The dwarfnovae may be subdivided into U Gem stars (normal light urves), SU UMa stars (pres-ene of superhumps and superoutbursts) and Z Cam stars (presene of standstills in thelight urve). AH Her is a DN of Z Cam subtype: during the deline, after the maximum,it shows oasionally periods of standstill during whih the brightness is approximatelyonstant. AH Her varies in magnitude from V = 14:3 in quiesene to V = 11:3 duringoutbursts, that last 4{18 days and reur at intervals of 7{27 days (Ritter & Kolb 1998).The olour index B�V varies from 0.04 to 0.13 in the maximum of an outburst, while inthe minimum B � V varies from 0.24 to 0.55 (Bruh 1984). Williams (1983) reported aspetrosopi study of the star: he published a spetrum of the variable at minimum andhe gave the equivalent width of some lines of the Balmer series. Mo�at & Shara (1984)determined from photometri observations an orbital period of 0:d247. Previously Wargauet al. (1983) have suggested that AH Her has an orbital period of 5:9�0:5 hours, based onthe rate of deline after outbursts. Horne et al. (1986) made spetrosopi observationsand determined an orbital period of 0:d258116. They found a mass ratio M2=M1 = 0:80with M1 = 0:95M� and M2 = 0:76M�; the alulated inlination of the orbital plane isi = 46Æ, with a seondary of the K spetral type.We observed this Dwarf Nova intermittently at the Astronomial Observatory of thePerugia University from 28/06/1997 to 04/10/1997, for a total of 31 observational nights.The instruments used and the photometri tehniques have been already desribed inSpogli et al. (1998). We used the alibration stars reported in Misselt (1996) with thenumbers 1, 2, 3. Moreover we alibrated these omparison stars with the I �lter byobserving, on photometri nights, several standard stars (Landolt 1992) having B � Vfrom �0:2 to 1.4, over a wide range of airmass. The weighted means of the values obtainedare: I(1) = 12:07� 0:03, I(2) = 14:22� 0:05, I(3) = 13:40� 0:04.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 variable soures whih an help to onstrain theoretial models. Table 1 shows
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Figure 1. BV RI light urves of AH Her from 28/06/1997 to 26/07/1997. The numbers reported inthe absissa are the Julian Days starting from 2449000. The dotted lines onnet onseutive points bynatural ubi splines after rendering the data monotoni
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the main harateristis of the light urves, while all the photometri data are reportedin Table 2. In the �rst part of the light urve we an see quite symmetri low-amplitudeosillations (see Fig. 1), followed by more pronouned outbursts in the �nal part of ourobservations, after JD 2450658 (see Table 2).

Table 1B V R IMaximum Outburst 11.78� 0.07 11.81� 0.03 11.72� 0.03 11.61� 0.02Minimum of Light 14.60� 0.10 14.06� 0.04 13.72� 0.04 13.19� 0.04Mean Values at Minimum 14.1� 0.3 13.8� 0.3 13.4� 0.2 13.0� 0.2Outburst Amplitude 2.8 2.1 2.0 1.6B � V V �R V � IMean values at Maximum 0.06 0.12 0.25Mean Values at Minimum 0.33 0.42 0.85
Figure 2 shows the olour{magnitude diagram for AH Her: obviously it is bluer duringthe outburst and redder in quiesene, but it is worth to note that the data seem to be wellrepresented by a linear regression, and there is not a loop typial of other DNe (see, forexample, Spogli et al. 2000a,b). This evidene, together with the symmetri light urvewith omparable rise and deline times, may be in agreement with the inside-out model ofthe outburst desribed by Cannizzo & Kenyon (1987). However, for a onlusive sentenemore preise observations are required, espeially in the B band where the ontaminationof the seondary star is less important.To study the behaviour of the optial ontinuum of the DN during the various out-bursts, we onverted the BV RI magnitudes in uxes using the same proedure desribedin Spogli et al. (1998). We orreted the interstellar reddening adopting AV = 3:1 andEB�V = 0:03 (Bruh 1984). The spetral ux distribution of AH Her, during the severaloutbursts, is well desribed by a power law (F (�) / ��) with the slope � that varies from� = 0:3 to � = 0:7, while during quiesene the emission is dominated by the seondarystar.
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4 IBVS 5147Table 2JD B V R I(2449000+)1628.4448 12.20� 0.10 12.17� 0.05 12.04� 0.08 11.91� 0.041631.4781 13.05� 0.07 12.87� 0.04 12.70� 0.05 12.41� 0.031632.4342 13.09� 0.16 13.13� 0.04 12.88� 0.05 12.58� 0.041636.4552 12.50� 0.10 12.34� 0.03 12.21� 0.05 12.05� 0.031637.4438 12.45� 0.10 12.18� 0.05 12.11� 0.06 11.89� 0.041638.4592 12.35� 0.07 12.22� 0.04 12.08� 0.05 11.98� 0.041639.4631 12.50� 0.07 12.44� 0.03 12.28� 0.04 12.11� 0.031640.4631 12.84� 0.08 12.68� 0.03 12.50� 0.04 12.28� 0.041641.4557 13.12� 0.09 12.99� 0.03 12.76� 0.04 12.52� 0.061642.4545 13.33� 0.10 13.16� 0.03 12.88� 0.05 12.55� 0.031645.4701 12.50� 0.07 12.33� 0.03 12.23� 0.05 12.02� 0.041646.4325 12.32� 0.09 12.26� 0.06 12.17� 0.06 11.96� 0.061648.4199 12.70� 0.08 12.65� 0.04 12.49� 0.05 12.28� 0.041649.3727 13.08� 0.08 12.95� 0.03 12.74� 0.05 12.47� 0.041653.3877 13.83� 0.09 13.54� 0.04 13.05� 0.05 12.77� 0.071654.3621 13.60� 0.131655.3806 13.35� 0.10 13.11� 0.04 12.81� 0.04 12.62� 0.051656.3796 12.23� 0.08 12.21� 0.04 12.14� 0.05 12.09� 0.041658.3826 12.14� 0.08 12.16� 0.05 11.98� 0.05 11.94� 0.041668.3495 14.13� 0.14 13.84� 0.04 13.38� 0.04 12.93� 0.041673.3448 12.52� 0.07 12.46� 0.03 12.30� 0.05 12.17� 0.041675.3425 12.99� 0.07 12.86� 0.03 12.67� 0.04 12.48� 0.031681.3215 14.60� 0.10 14.06� 0.04 13.72� 0.04 13.19� 0.041683.3186 14.31� 0.10 13.95� 0.04 13.54� 0.04 13.06� 0.041686.4093 11.81� 0.14 11.88� 0.04 11.72� 0.05 11.73� 0.061690.3251 11.78� 0.07 11.81� 0.03 11.77� 0.04 11.61� 0.021709.3043 13.66� 0.09 13.44� 0.04 13.08� 0.04 12.67� 0.031710.3026 14.27� 0.11 14.01� 0.04 13.53� 0.04 13.10� 0.031714.2986 13.71� 0.04 13.33� 0.051716.2952 12.03� 0.07 12.10� 0.03 11.95� 0.04 11.83� 0.031726.2805 12.87� 0.08 12.68� 0.03 12.52� 0.04 12.29� 0.03
Referenes:Bruh, A., 1984, A&AS, 56, 441Cannizzo, J.K., Kenyon, S.J., 1987, ApJ, 320, 319Horne, K., Wade, R.A., Szkody, P., 1986, MNRAS, 219, 791Landolt, A.U., 1992, AJ, 104, 340Mo�at, A.F.J., Shara, M.M., 1984, PASP, 96, 552Misselt, K.A., 1996, PASP, 108, 146Ritter, H., Kolb, U., 1998, A&AS, 129, 83Spogli, 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. 4978Wargau, W., Rahe, J., Voght, N., 1983, A&A, 117, 283Williams, G., 1983, ApJS 53, 523
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GSC 5582.0545 IS AN ECLIPSING BINARY OF W UMa TYPE(BAV MITTEILUNGEN NO. 137)

FRANK, P.1;3; BERNHARD, K.2;31 D{84149 Velden, Germany, e-mail: frank.velden�t-online.de2 A{4030 Linz, Austria, e-mail: kl.bernhard�aon.at3 Bundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Munsterdamm 90,D{12169 Berlin, Germany
Name of the objet:GSC 5582.0545Equatorial oordinates: Equinox:R.A.= 14h51m17:s1 DEC.= �11Æ0904300 2000Observatory and telesope:P. Frank: Private observatory, 30-m at-�eld amera;K. Bernhard: Private observatory, 20-m Shmidt{Cassegrain telesopeDetetor: P. Frank: OES-LCCD11 amera;K. Bernhard: Starlight Xpress SX ameraFilter(s): NoneComparison star(s): GSC 5582.0574, V � 11:m6Chek star(s): GSC 5586.0018Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: W UMa
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Remarks:In 1998 the variability of GSC 5582.0545 has been found as part of a program todisover and lassify new variables using CCD observations of seleted �elds onthe edge of the northern Milky Way (eg. Bernhard & Lloyd 2000). Additionalobservations were performed on 7 nights between April and May 2000 (P. Frank).This star has previously been referred to as Brh V3 (Bernhard 1998, Moshner2001).The following times of minima were observed:Type JD Hel.Min II 2451678.383Min I 2451679.424Min II 2451680.467The ephemeris was alulated using the \Phase Dispersion Minimization" method:MinI = HJD 2451679:424 + 0:d69552� E:�2 �3 (1)
Aknowledgements:This researh made use of the SIMBAD data base, operated by the CDS at Stras-bourg, Frane. The authors thank Dr. P. Kroll for helpful omments.

Figure 1. Di�erential light urve of GSC 5582.0545; �lled squares: K. Bernhard, open irles: P. Frank
Referenes:Bernhard, K., 1998, vsnet-obs, No. 15317,http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/obs15000/msg00317.htmlBernhard, K., Lloyd. C., 2000, IBVS, No. 4920Moshner, W., 2001, http://www.var-mo.de/bev.sterne.htm
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THE LIGHT ELEMENTS AND A PRELIMINARY PHOTOMETRICSOLUTION FOR THE BINARY GSC 2530-488BLOOMER, RAYMOND1; KISER, MATTHEW1; CAMENISCH, KATHERINE1;TUCK, NATHAN21 King College, Bristol, TN 37620, USA; rhbloome�king.edu, mrkiser�king.edu, klameni�king.edu2 Emory & Henry College, Emory, VA 24327, USA; nrtuk�eh.edu
Reently Bl�attler and Diethelm (2001) published the un�ltered light urve of the 13thmagnitude elipsing binary GSC 2530-488. To on�rm and improve the light elementsand to provide a preliminary solution to �ltered light urves, we reorded 96 R images and125 V images of the star using the Air Fore Aademy 61-m reetor with a 512� 512,Photometris, liquid nitrogen-ooled CCD amera. After at �elding all the images, weused IRAF aperture photometry to extrat magnitudes of the variable and two nearby�eld stars. The stars are identi�ed in Figure 1.

Figure 1. Finder hart for GSC 2530-488
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To hek on the photometri stability of the omparison stars, we omputed the stan-dard deviations of di�erene between the two stars. In V , for 125 di�erenes on six nights,the standard deviation was 0:m035, and in R, for 96 di�erenes on �ve nights, the stan-dard deviation was 0:m024. Based on our observations we believe that these two stars aresuitable omparison stars, and they were ombined (by adding their luminosities) into a\super-omparison star" for the purposes of di�erential photometry with the variable.We were able to �nd four new times of minimum light shown in Table 1.

Table 1: Times of minimum lightSoure HJD Epoh O � C FilterAkerlof et al. 2451244.6766 �2190 0.0031 ClearAkerlof et al. 2451246.6826 �2184.5 �0:0028 ClearBBSAG 2451951.4176 �258 0.0038 ClearBBSAG 2451951.5965 �257.5 �0:0002 ClearBBSAG 2451955.4379 �247 0.0002 ClearBBSAG 2451959.4522 �236 �0:0094 ClearBBSAG 2451967.3280 �214.5 0.0015 ClearBBSAG 2451967.5094 �214 0.0000 ClearBBSAG 2451984.5213 �167.5 0.0019 ClearPresent 2452045.7926 0 0.0004 R and VPresent 2452052.7426 19 0.0001 RPresent 2452053.8398 22 �0:0002 RPresent 2452054.7561 24.5 0.0016 R and V

Figure 2. V light urve
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Figure 3. V intensity urve and �t

Figure 4. R intensity urve and �t
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We found the new times using a traing-paper method. The obvious asymmetry in thebottom of the R primary elipse was ignored for this purpose. With these thirteen timesof minimum a linear least squares �t yields the following light elements:Min I = HJD 2452045:7922 + 0:365808� E:�0:0011 �0:000001Based upon our light urves, we have rede�ned the primary and seondary elipses.With our new elements we built light urves suh as the V urve shown in Figure 2. Weobserve that this is indeed an elipsing binary with W Ursa Majoris-type light variationsand total elipses. The primary elipse in V , an oultation, has a depth of about 0:m47and the seondary elipse, a transit, has a depth of 0:m40. In R light the depths are 0:m45and 0:m42 on our instrumental system.We used Binary Maker 2.0 by David Bradstreet (1993) to obtain preliminary solutionsto the light urves. We were unable to loate a spetral type for this system. However, ourbest �ts were ahieved assuming the two stars had temperatures of 7100 K and 7200 K.We used the following minor parameters harateristi of radiative stars: albedo andreetion oeÆients = 1.0 and limb darkening oeÆients = 0.5. Our best �ts, shown inFigures 3 and 4, indiate that the stars are just in ontat with an orbital inlination of82Æ, and a photometri mass ratio of 4.15. The primary elipse is an oultation of thehotter and smaller star. This model produes total elipses that are almost at duringthe total phases.Aknowledgements: We thank the Air Fore Aademy for generous telesope timeand assistane with the observations, and the Appalahian College Assoiation for theirsupport of this researh. We also thank the editor for useful omments. This researhmade use of the SIMBAD database, operated at CDS, Strasbourg, Frane.

Referenes:Akerlof et al., 2000, AJ, 119, 1901BBSAG Bulletin, No. 125Bl�attler, E., Diethelm, R., 2001, IBVS, No. 5052Bradstreet, D., 1993, Binary Maker 2.0, Contat Software
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V1178 So: A NOVA WITH EARLY STAGE OSCILLATIONS

KATO, TAICHI1; MITSUGU, FUJII21 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a.jp2 Fujii-Bisei Observatory, 4500 Kurosaki, Tamashima, Okayama 713-8126, Japan,e-mail: aikow�po.harenet.ne.jp
V1178 So was originally disovered by K. Haseda as a possible nova (Haseda 2001).Yamaoka (2001) examined the DSS, and noted that the objet brightened by more than8 magnitude. One of the authors (M.F.) further obtained a spetrum (resolution 1 nm)on June 24 with a 28-m telesope, and deteted a very strong H� (FWHM about 1300km s�1) emission line and a weaker H� line (Figure 1, upper panel). These observationson�rmed that V1178 So is indeed a lassial nova. A higher quality spetrum wasobtained on July 2.57 UT, whih shows the weak presene of P Cyg-type pro�le both inH� and H� lines (Figure 1, lower panel). The Fe II emission series are harateristi tothe early stage of a Fe II-lass nova.Sine the disovery alert, V1178 So has been intensively followed by a number ofobservers of the VSNET Collaboration (http://www.kusastro.kyoto-u.a.jp/vsnet/). Theresultant light urve, together with predisovery observations by K. Haseda, K. Takami-zawa and K. Kanatsu, showed a rapid deline by 0:m7 between 2001 May 13 and May 16.The objet rose again by 0:m7 on May 25 within �ve days. The objet further showed arapid deline by � 0:m8 between June 23 and 24. Suh rapid, large-amplitude utua-tions are rare among known lassial novae, although similar osillations during the nova\transition" stage are more frequently met (Bode and Evans 1989).Among reent novae, V4361 Sgr = Nova Sgr 1996, showed a similar feature. Figure 2shows the omparison of light urves between V1178 So and V4361 Sgr. The horizontalsale is 1.5 times di�erent between these two objets, possibly suggesting that V1178 Somay be evolving more rapidly. However, the exat saling is unertain beause of the lakof early observations in V4361 Sgr. The lak of information of line widths of V4361 Sgr inthe literature makes it diÆult to make a omparison between the time-sales of evolutionand expansion veloities. The amplitude of osillations looks larger in V1178 So than inV4361 Sgr. Whether suh a di�erene is a result of a di�erent speed of evolution needsto be examined by future observations and theoretial modeling. The mean deline rateof V1178 So was 0.03 mag d�1, whih suggests a nova of a moderate speed lass. Thestrongest period of the nova osillations is 21 d.On the oasion of V4361 Sgr, the early stage light variation was not unfortunatelyreorded beause of a substantial delay in spetrosopi on�rmation and the announe-ment in IAUC, in spite of the early detetion by Sakurai (Sakurai, private ommuniation).
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Figure 2. Comparison of light urves between V1178 So and V4361 Sgr. Visual, seleted CCDobservations (ones lose to the V system), predisovery photographi observations (either onphotographi V system or on a system lose to photovisual) are plotted. Photographi upper limits aremarked with `_' symbols. The both light urves are drawn from reports to VSNET
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V1178 So was fortunately overed by observations, and the present early announementwill provide an unpreedented opportunity to study suh early stage osillations of anova in detail. Sine V1178 So apparently belongs a rare lass of lassial novae withremarkable early phase osillations, further observations are strongly enouraged.The authors are grateful to VSNET members for providing vital observations of bothnovae.
Referenes:Bode, M. F., Evans, A., 1989, Classial Novae (Chihester Wiley)Haseda, K., 2001, IAUC, No. 7647Stellingwerf, R. F., 1978, ApJ, 224, 953Yamaoka, H., 2001, IAUC, No. 7647
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V608 CASSIOPEIAE: CCD LIGHT CURVEAND ELEMENTS OF VARIATION

BL�ATTLER, E.1; DIETHELM, R.21 BBSAG, Sh�usselaher 1, CH-8636 Wald, Switzerland; e-mail: blaettler-wald�bluewin.h2 BBSAG, Rennweg 1, CH-4118 Rodersdorf, Switzerland; e-mail: diethelm�astro.unibas.h

Name of the objet:V608 Cassiopeiae
Equatorial oordinates: Equinox:R.A.= 02h24m15s DEC.= +71Æ22:07 2000.0
Observatory and telesope:Private observatory Sh�usselaher, Wald, 0.15-m Star�re refrator
Detetor: SBIG ST-7 CCD amera
Filter(s): None
Comparison star(s): GSC 4319:1608
Chek star(s): GSC 4320:549
Availability of the data:Upon request from diethelm�astro.unibas.h
Type of variability: EW
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Figure 1. CCD light urve (without �lter) of V608 Cassiopeiae
Remarks:H�ubel (1976) was the �rst to note the variability of the star V608 Cassiopeiae =GSC 4320:1035 = S 10797, whih he disovered while studying the dwarf novaAM Cassiopeiae. He reported a possible elipsing nature for the variation of thebrightness with an amplitude of about 1 magnitude and a preliminary period of0.47 days. Aording to the SIMBAD data base, no other soure of informationonerning the variability of V608 Cassiopeiae is available.We have started an observing ampaign with our CCD equipment in order to �ndmore onrete information on the type and spei�ations of the variability. All theobservations were seured by Bl�attler. He gathered a total of 261 measurementsin eleven nights between JD 2451874 and JD 2452065. All CCD exposures weredark-subtrated and at-�elded before aperture photometry was performed. Noorretion for di�erential extintion was applied due to the proximity of the om-parison stars to the variable. We used GSC 4319:1608 (GSC-magnitude: 11.49) asprimary omparison star, while GSC 4320:549, (13.17) served as hek star, provingthe onstany of the omparison star at the level of the auray of our photometry.In Figure 1, we show the results of our photometry, folded with the best elementsobtainable from our data:Min: I = HJD 2452041:5108 + 0:d380401� E:�0:0008 �0:000004The dedued times of minima are given in Table 1, and will be published in thenext issue of the BBSAG Bulletin (Bl�attler 2001).



IBVS 5151 3
Table 1: Times of minima of V608 CasTime of minimum TypeJD 2452041.5100(8) IJD 2452065.4768(9) IJD 2451926.4397(9) IIJD 2452001.3790(8) IIJD 2452058.4387(7) II

Aknowledgements:This researh made use of the SIMBAD data base, operated at CDS, Strasbourg,Frane.
Referenes:Bl�attler, E., 2001, BBSAG Bulletin, 126, in preparationH�ubel, B., 1976, MVS, 7, 184
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UBV PHOTOMETRY OF THE NEWLY FOUND ACTIVE STARYY CORONAE BOREALIS

ERDEM, A.; BUDDING, E.; DEM_IRCAN, O.; C� _IC�EK, C.; �OZDEM_IR, S.; BULUT, _I;SOYDUGAN, E.; SOYDUGAN, F.C�anakkale Onsekiz Mart University, Faulty of Arts and Sienes, Department of Physis,TR-17100 C�anakkale, Turkey, aerdem�bornova.ege.edu.tr

Name of the objet:YY CrB = BD +38Æ2706 = HIP 77598 = HD 141990
Equatorial oordinates: Equinox:R.A.= 15h50m32:s43 DEC.= +37Æ50007:006 2000
Observatory and telesope:Ankara University Observatory, 30-m Maksutov telesope
Detetor: Hamamatsu, R 1414 (PMT)
Filter(s): Johnson U , B and V
Comparison star(s): BD +38Æ2708
Chek star(s): BD +38Æ2701
Transformed to a standard system: No
Availability of the data:Upon request
Type of variability: EW
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Figure 1. The light and olor urves of YY CrB
Table 1: The light levels and their di�erenes in the light urves of YY CrBU B VMax. light at 0.75 �0:676 0:372 0:919Max. light at 0.25 �0:736 0:324 0:867Min. light at 0.00 �0:176 0:854 1:375Min. light at 0.50 �0:177 0:840 1:352�max. (m0:75 �m0:25) 0:060 0:048 0:052�min. (m0:00 �m0:50) 0:001 0:014 0:023Depth of Min. I 0:530 0:506 0:482Depth of Min. II 0:529 0:492 0:459
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Remarks:The EW type ative elipsing binary star YY CrB was disovered by HIPPARCOS(ESA, 1997). The system has a spetral type of G5 and an amplitude of 0:m491ranging from 8:m643 to 9:m134 in V band (ESA, 1997). Sipahi et al. (2000) arriedout the �rst ground based photometri observations of the system in B, V and Rbands. Both the light urve of HIPPARCOS and light urves of Sipahi et al. havealmost equal maxima and minima, and there are no signi�ant asymmetries in theirdata. The star was observed photoeletrially with the 30-m Maksutov telesopeat the Ankara University Observation on the nights of 8 and 9 May, 2000. Thephases of the observations were alulated using the following light elements givenby Soydugan et al. (2000):HJDmin I = 2448500:2535 + 0:d3765694� E:The di�erential U , B and V light, and U � B and B � V olor urves in theinstrumental system are shown in Figure 1. The shape of the light urves aretypial of W UMa type. A pronouned asymmetry is evident in the light urves.This asymmetry is loated between the desending and asending shoulders of theprimary minimum (see Table 1). There is no signi�ant variation due to maulationor proximity e�ets at either minimum in the U � B and B � V olor urves inFigure 1.Aknowledgements:We aknowledge the observing time at the Ankara University Observatory. Thiswork was supported by C�anakkale Onsekiz Mart University Researh Fund (ProjetNo. 99/FE/012).

Referenes:ESA, 1997, The Hipparos & Tyho Catalogues, SP{1220Sipahi, E., Keskin, V., Ya�sarsoy, B., 2000, IBVS, No. 4859Soydugan, F., Erdem, A., �Ozdemir, S., Demiran, O., Soydugan, E, Bulut, _I, 2000, inXII. National Astronomy Meeting, ed. _Ibano�glu, C., Ege University Press, in press
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FIRST PHOTOMETRIC OBSERVATIONS OF MR DELPHINISOYDUGAN, F.1; BUDDING, E.1; DEM_IRCAN, O.1; ERDEM, A.1; C� _IC�EK, C.1;�OZDEM_IR, S.1; BULUT, _I.1; SOYDUGAN, E.1; DE�G_IRMENC_I, �O.L.2; BOZKURT, Z.2;YAKUT, K.2; ESENO�GLU, H.3; HEGED�US, T.4; BORKOVITS, T.4; B�IR�O, I.B.41 C�anakkale Onsekiz Mart University, Faulty of Arts and Sienes, Department of Physis,TR-17100 C�anakkale, Turkey, sfaruk�astronomy.si.ege.edu.tr, demiran�omu.edu.tr2 Ege University, Siene Faulty, Department of Astronomy and Spae Sienes, TR-35100 Bornova,Izmir, Turkey3 _Istanbul University, Siene Faulty, Deparment of Astronomy and Spae Sienes, TR-34452 _Istanbul,Turkey4 Baja Astronomial Observatory of B�as-Kiskun County, Baja, Szegedi �ut, P.O. Box 766, H-6500, Hungary

Name of the objet:MR Del = BD +04Æ4470 = HIP 101236 = HD 195434Equatorial oordinates: Equinox:R.A.= 20h31m13:s29 DEC.= +05Æ13006:001 2000Observatory and telesope:T�UB_ITAK (Sienti� and Tehnial Researh Counil of Turkey) National Obser-vatory, 40-m Cassegrain telesopeDetetor: Hamamatsu, R 4457 (PMT)Filter(s): Johnson B, V and RComparison star(s): BD +04Æ4463 = HD 195235Chek star(s): BD +04Æ4476 = PPM 170209Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: EA
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Figure 1. Light and olor urves of MR Del
Remarks:The relatively bright EA type elipsing binary MR Del was disovered by HIPPAR-COS (ESA, 1997). The photometri observations of the system by HIPPARCOSshow an Algol type light urve. The variation range of this light urve is betweenfrom 8:m87 to 9:m13. (Note an apparent misidenti�ation on this values in the SIM-BAD database.) The mean orbital period derived by HIPPARCOS from the lighturve �t is 0:d52169 and the epoh is given as JD 2448500.5160 (ESA, 1997). Spe-tral type of the system is given as K0. MR Del was observed on 10, 13, 15, 16 and18 July 2000 at the T�UB_ITAK National Observatory. The light and olor urvesare plotted in Figure 1. The magnitudes are plotted relative to the omparison starin this �gure. There are some small irregular variations in both B � V and V �Rolor urves.Aknowledgements:We would like to present our thanks to the T�UB_ITAK National Observatory for par-tial �nanial and equipment support. This work also was supported by C�anakkaleOnsekiz Mart University Researh Fund.

Referene:ESA, 1997, The Hipparos and Tyho Catalogues, SP{1200



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5154 Konkoly ObservatoryBudapest9 August 2001HU ISSN 0374 { 0676
BVR PHOTOMETRY OF CW CEPHEISOYDUGAN, E.1; DEM_IRCAN, O.1; KESK_IN, V.2; ERDEM, A.1; C� _IC�EK, C.1; �OZDEM_IR, S.1;BULUT, _I.1; SOYDUGAN, F.11 C�anakkale Onsekiz Mart University, Faulty of Arts and Sienes, Department of Physis,TR-17100 C�anakkale, Turkey, esints�astronomy.si.ege.edu.tr, demiran�omu.edu.tr2 Ege University, Siene Faulty, Department of Astronomy and Spae Sienes, TR-35100 Bornova,Izmir, Turkey

Name of the objet:CW Cep = BD +62Æ2163 = HIP 113907 = HD 218066Equatorial oordinates: Equinox:R.A.= 23h04m02:s22 DEC.= +63Æ23048:008 2000Observatory and telesope:T�UB_ITAK (Sienti� and Tehnial Researh Counil of Turkey) National Obser-vatory, 40-m Cassegrain telesopeDetetor: Hamamatsu, R4457 (PMT)Filter(s): B, V and R �lters of Johnson UBV systemComparison star(s): BD +62Æ2162 = HD 217979Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: EARemarks:The history of the star an be found in Clausen and Gimenez (1991). New pho-tometri observations of CW Cep were made on 14 nights during 2000 observingseason at T�UB_ITAK National Observatory. Three new times of minima were ob-tained from our observations by using well known method of Kwee and van Woerden(1956). New minima times are given in Table 1 and new light and olor urves areshown in Figure 1.
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Figure 1. The light and olor urves of CW Cep
Table 1: Minima times obtained in this work of CW CepJD Hel. Min Filter2400000+51786.4812� 0.0011 I BV R51797.3977� 0.0010 I BV R51831.5383� 0.0016 II BV R

Aknowledgements:We would like to present our thanks to the T�UB_ITAK National Observatory for par-tial �nanial and equipment support. This work also was supported by C�anakkaleOnsekiz Mart University Researh Fund.
Referenes:Clausen, J.V., and Gimenez, A., 1991, A&A, 241, 98Kwee, K.K., and van Woerden, H., 1956, B.A.N., 12, 327
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DETECTION OF THE SECONDARY MINIMA IN TX UMaKOM�Z�IK, R.1; ULLA, A.2; PRIBULLA, T.1; CHOCHOL, D.1; GRYGAR, J.31 Astronomial Institute of the Slovak Aademy of Sienes, 059 60 Tatransk�a Lomnia, Slovakia2 Universidade de Vigo, Departamento de F��sia Apliada, �Area de F��sia da Terra, Astronom��a e Astrof��sia,Faultade de Cienias, Campus Lagoas-Marosende, 36200 Vigo, Spain3 Institute of Physis, Center for Partile Physis, Czeh Aademy of Sienes, 182 21 Prague, Czeh Republi

TX UMa (HD 93033) is a well known bright (Vmax = 7:0, Vmin = 8:7) Algol-likeelipsing binary (B8V+F6IV) disovered independently by R�ugemer (1931) and Shneller(1931). However, the photographi times of minima are available sine 1903. The O �Cdiagram (Kreiner et al., 2001) shows that the system exhibits rather peuliar orbitalperiod variability that is not easy to explain by a single ause.The observations of the system are ompliated by its orbital period (P � 3:d063)whih prevents quik overage of the whole light urve. Due to the extreme shallownessof the seondary minimum (�V = 0:06) and its long duration (9.7 h), the only availablereliable minimum is at HJD 2444616.7811 (Oh & Chen, 1984). Its position relative tothe primary minimum is important for the disussion of possible apsidal motion in thesystem suggested by Peare (1940) and Payne-Gaposhkin (1942).We present new primary minima times obtained between 1992 and 1998 (UBV R), theobservations of the seondary minima taken in 1994 (JHK) and in 2001 (V R) and disussthe likelihood of proposed apsidal motion eventually present in the system.Photoeletri UBV R observations of TX UMa were obtained in 1992-8 and 2001 at theSkalnat�e Pleso (SP) and Star�a Lesn�a (SL) observatories of the Astronomial Institute ofthe Slovak Aademy of Sienes. In both ases the 0.6-m Cassegrain telesope equippedwith a single-hannel photoeletri photometer was used. The stars HD 92764 = SAO43442 (V = 9:05, B = 9:27, U = 9:39, sp. type A7) and HD 93213 = SAO 43467(V = 7:95, B = 8:44, U = 8:39, sp. type F5) served as a omparison and hek star,respetively.Standard data redution, atmospheri extintion orretion and transformation to theUBV international system were arried out. Observations in the R passband and obser-vation of the seondary minimum on February 15/16, 2001 were not transformed to theinternational system.Photoeletri JHK observations of the seondary minimum in 1994 were obtainedwith the CVF instrument on the 1.5-m Carlos S�anhez IR telesope at the Observatoriodel Teide (TO) in Tenerife, operated by the Instituto de Astrof��sia de Canarias (IAC).Standard data redution was performed using software available at the IAC.Our new SP observations of TX UMa onsist of 13 di�erent primary minima (presentedin Table 1), giving 40 individual minima times for UBV R passbands. The minima times
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were determined by paraboli �ts as well as by employing Kwee & Van Woerden (1956)method. The times obtained for our seondary minima as determined by the formermethod are given in Table 2.
Table 1: New mean times of the primary photoeletri minima determined from the UBV R SP observa-tions. The epohs were alulated using ephemeris (1). The errors are given in parenthesesEpoh JDmeanhel Epoh JDmeanhel Epoh JDmeanhel1038 2 448 643.4919(1) 1152 2 448 992.710(1) 1513 2 450 098.5640(5)1039 2 448 646.5555(4) 1165 2 449 032.5337(4) 1527 2 450 141.4450(4)1053 2 448 689.4419(6) 1194 2 449 121.3700(4) 1636 2 450 475.3497(2)1150 2 448 986.5840(1) 1399 2 449 749.3480(7) 1637 2 450 478.4137(7)1795 2 450 962.4149(1)
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Figure 1. O � C diagram for TX UMa
We ombined our 40 primary minima times with other published 61 photoeletri and27 photographi primary minima times (see e.g., Kreiner et al., 2001). The minima wereweighted aording to their standard errors (see Kom�z��k, 1998). The least-square solutionresulted in the following ephemeris:Min I = HJD 2 445 463:797 + 3:063 291� E:�2 �1 (1)
The orresponding O � C diagram is presented in Fig. 1. It is learly seen, that 69primary photoeletri minima times after 1992 an be approximated well by a paraboli�t with the following ephemeris:Min I = HJD 2 445 463:736 + 3:063 375� E � 2:5� 10�8 � E2:�3 �5 �2 (2)
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Table 2: New times of the photoeletri seondary minima. The epohs were alulated usingephemeris (1). The errors are given in parenthesesEpoh JDhel Filter JDweighted meanhel Obs.1297.5 2 449 438.40(5) J TO1297.5 2 449 438.42(3) H TO1297.5 2 449 438.42(3) K 2 449 438.417(20) TO2119.5 2 451 956.442(8) V SL2119.5 2 451 956.445(40) R 2 451 956.442(8) SP

Our seondary minima observations performed on Marh 26/27, 1994 and February15/16, 2001 are displayed on Figs. 2 and 3, respetively. The phases were alulated usingthe ephemeris given in Eq. (2).
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Figure 2. The seondary minimum in J , H, K (full vertial line: minimum, dashed: standard errors)
The O � C diagram (Fig. 1) shows that the orbital period variations of this semi-detahed binary are very omplex. Long intervals of (almost) onstant period were sud-denly interrupted by period jumps, while reent times of minima suggest a ontinuousperiod derease.Plave (1960) and Rovithis-Livaniou et al. (1998) found a 34 years periodiity in theO�C residuals of the primary minima. The authors suggested apsidal motion as a likelyexplanation of the observed period hanges. Aording to Todoran & Roman (1992)the observed period hanges ould be aused by the apsidal motion superimposed on alight-time e�et or strong period variations due to mass exhange.The reality and amplitude of the apsidal motion an be tested by the shifts of theseondary minima with respet to phase 0.5, as determined from the primary minima.Now we have at disposal three independent minima times obtained in 1981 (Oh & Chen,1984), 1994 and 2001 (Table 1). The �rst one is shifted from phase 0.5 by +0:d0085, theseond and third one by �0:d006 and �0:d005, respetively.
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Figure 3. The seondary minimum in V , R (full vertial line: minimum, dashed: standard errors)
Thus, it is apparent that apsidal motion alone annot explain the observed orbitalperiod hanges. Other explanations suh as light-time e�et, Applegate's mehanism andmass transfer are still viable.Detailed photometri and spetrosopi analysis of all available data neessary to de-ipher the auses of suh behaviour will be presented in a forthoming paper.Aknowledgements: This work was �nanially supported by the VEGA grant 1157,J.G. was partially supported through projet No. LN00A006 of the Czeh Ministry ofeduation granted to the Center for Partile Physis in Prague. A.U. is indebted toDr. Kidger for his assistane with the obtention of the JHK data employed in the presentwork and to the Spanish Ministerio de Eduai�on y Cultura for �nanial support undergrant AYA2000-1691.

Referenes:Kom�z��k, R., 1998, PhD Thesis, Astronomial Institute of the SAS, Tatransk�a LomniaKreiner, J.M., Kim, C.H., Nha, I.S., 2001, An atlas of O�C diagrams of elipsing binarystars, Wydawnitvo Naukowe AP, KrakowKwee, K.K., van Woerden, H., 1956, Bull. Astron. Inst. Nether., 12, 327Oh, K.D., Chen, K.Y., 1984, Astron. J., 89, 126Payne-Gaposhkin, C., 1942, Harvard Bull., 916, 2Peare, J.A., 1940, Publ. Astron. So. Pai�, 52, 287Plave, M., 1960, Bull. Astron. Inst. Czehosl., 11, 148Rovithis-Livaniou, H., Kranidiotis, N.A., Rovithis, P., 1998, in: Proeedings of the 29thConferene on Variable Star Researh, J. Du�sek & M. Zejda (eds.), Niolaus Coper-nius Observatory, Brno, p. 175R�ugemer, H., 1931, Astron. Nahr., 242, 177Shneller, H., 1931, Astron. Nahr., 242, 180Todoran, I., Roman, R., 1992, IBVS, No. 3819
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NSV 25616 IS A NEW CLASSICAL CEPHEID

BARANOV, A.B.Mosow Astronomial Club, /o Sternberg Astronomial Institute, 13 Universitetsky Ave., Mosow 119899,Russia
Name of the objet:NSV 25616 = TYC2 3598 937 1 = GSC 3598.0937 = No. 1083 (NGC 7092) (Platais,1988)
Equatorial oordinates: Equinox:R.A.= 21h28m44:s93 DEC.= +48Æ58041:006 J2000.0
Observatory and telesope:40-m astrograph in Crimea
Detetor: Photoplate
Filter(s): None
Comparison star(s): GSC 3598.0695, Bpg = 11:m36;GSC 3598.0933, Bpg = 11:m93;GSC 3598.0147, Bpg = 12:m25;GSC 3598.1205, Bpg = 12:m50
Transformed to a standard system: BpgStandard stars (�eld) used: Derived from omparison with Bmagnitudes of the Tyho atalog(ESA, 1997)
Availability of the data:Upon request
Type of variability: DCEP
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Remarks:The variability of the star No. 1083 in the open luster NGC 7093 = M 39, laterinluded in the atalog of suspeted variables as NSV 25616, was supposed byPlatais (1988) who had onsidered it a possible Cepheid, presumably on the groundsof its spetral type (G2). We estimated by eye the brightness of the variable on 188plates from Mosow arhive, JD 2433483{49634. The star is a lassial Cepheidwith the following light elements:JDmax = 2441958:37 + 7:d9666� E:The variability range from our estimates is 11:m8{12:m3; this range seems somewhattoo small, maybe indiating that the magnitudes of the omparison stars needimprovement. The hump on the desending branh is harateristi of lassialCepheids with similar period values. Max�min = 0:p35. The phased light urve isgiven in Fig. 1.Aknowledgements:Thanks are due to S.V. Antipin and N.N. Samus for their attention and assistane.

Figure 1. The phased light urve (a) and the mean phased light urve (b). Unertain estimates areshown as open irles
Referenes:ESA, 1997, The Hipparos and Tyho Catalogues, SP-1200Platais, I.K., 1988, Nauhnye Informatsii, No. 65, 119



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5157 Konkoly ObservatoryBudapest16 August 2001HU ISSN 0374 { 0676THE SU UMa NATURE OF V630 CYGNINOGAMI, D.1;2; BUCZYNSKI, D.3; BABA, H.2;4; KATO, T.21 Hida Observatory, Kyoto University, Kamitakara, Gifu 506-1314, Japan,e-mail: nogami�kwasan.kyoto-u.a.jp2 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a.jp3 Conder Brow Observatory, Littlefell Lane, Lanaster LA20RQ England, e-mail: denis�b978iau.demon.o.uk4 Astronomial Data Analysis Center, National Astronomial Observatory, Mitaka, Tokyo 181-8588, Japan,e-mail: hajime.baba�nao.a.jp
V630 Cyg was disovered and designated as S 4556 by Ho�meister (1949). Romano(1966) observed this star and found that V630 Cyg shows frequent short and long out-bursts, whih is very suggestive of an SU UMa-type dwarf nova. Then, the star has beenregularly monitored as a andidate SU UMa-type dwarf nova by a number of amateur ob-servers. Wenzel (1989) also deteted apparent superoutbursts. Bruh & Shimpke (1992)obtained an optial spetrum with the weak Balmer emission lines whih does not wellagree with the normal behavior of SU UMa stars. Cordova et al. (1981) reported thatV630 Cyg was not deteted during a survey with HEAO-1 in soft X-rays. Nogami et al.(1997) measured that the reurrene yle of long outburst is 290 d and that of shortoutburst is 30{50 d. Table 1: The observation summaryDate HJD HJD Exposure Error2 Mean N4start1 end1 time (s) V mag317 August, 1996 50313.054 50313.060 90 0.01 2.419 518 50313.958 50314.086 90 0.02 2.531 11219 50315.187 50315.293 90 0.02 2.719 9320 50316.209 50316.297 90 0.04 2.911 7221 50317.217 50317.222 60 0.03 4.035 55 September, 1996 50332.097 50332.103 90 0.25 5.949 510 July, 1999 51370.497 51370.579 30 0.05 2.559 20011 51371.466 51371.549 30 0.05 2.647 20012 51372.470 51372.552 30 0.07 2.739 1991 HJD� 24000002 Nominal error for eah point3 Magnitude relative to the loal standard star GSC 0318701786 (GSC mag = 12.18)4 Number of frames
To investigate the nature of V630 Cyg, we arried out time-resolved photometry duringoutbursts aught by P. Skalak (Vanmunster 1996) in 1996 and by Poyner (1999) in 1999.
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In 1996, we performed the observations at Ouda Station, Kyoto University. A 60-mreetor (foal length = 4:8 m) and a Thomson TH 7882 CCD amera with a Johnson-V�lter attahed to the Cassegrain fous were used (for more information of the instruments,see Ohtani et al. 1992). In 1999, the observations were arried out at the Conder BrowObservatory using an un�ltered CCD amera (SXL8) and a 33-m Newtonian telesope.Table 1 gives the journal of the observations.After standard de-biasing and at �elding, the Ouda frames were proessed by amiroomputer-based aperture photometry pakage developed by one of the authors (TK).The software used to redue the raw Conder Brow data was developed by Nik James inEngland and performed standard de-biasing and at �elding prior to proessing using anaperture-based photometry programme. Magnitudes of V630 Cyg were measured relativeto the loal omparison star GSC 0318701786 (GSC mag = 12.18). The loal hek starGSC 0318700683 was used to on�rm the onstany of the omparison within 0:m02 duringour observations and measure the nominal error for eah data point.Figure 1 shows the light urve of the 1996 August outburst. Sine Skalak notied thisoutburst on August 10 (HJD 2450306), the outburst lasted at least 11 days. Periodimodulations were learly superposed on the slow deline trend (0.17 mag d�1) betweenAugust 18 and 20. After removing the deline trend, we performed a period analysis by thephase dispersion minimization (PDM) method (Stellingwerf 1987). The best estimatedperiod is 0:0789 (� 0:0004) d (Figure 2a), and de�nite superhumps of this period is seenin Figure 2b, on�rming the SU UMa nature of V630 Cyg.

Figure 1. Light urve of the 1996 August outburst
V630 Cyg entered the rapid deline phase of the superoutburst and beame fainter by1:m1 between our observations on August 20 and 21. Two weeks after, on September 5,the relative magnitude of V630 Cyg was 5:95�0:05 mag, indiating that the amplitude ofthe superoutburst is larger than 3:m53. This is a normal value of an SU UMa-type dwarfnova (see e.g. Nogami et al. 1997).
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Figure 2. (upper panel, a) Theta diagram of the PDM analysis for the data between 1996 August 18and 20, learly indiating f = 12:67� 0:07 d�1 (P = 0:0789� 0:0004 d) as the best estimatedsuperhump period. (lower panel, b) Superhump light urve folded by the superhump period

Figure 3. (upper panel, a) Theta diagram of the PDM analysis for the data obtained during the 1999outburst. The best estimated period is P = 0:0783� 0:0008 d (f = 12:77� 0:13 d�1), whih is inaordane with the superhump period obtained in the 1996 outburst within the error. The otherperiods pointed by peaks with higher signi�ane are rejeted by manual period analysis.(lower panel, b) Superhump light urve folded by P = 0:d0783
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Table 2: Outbursts of V630 CygJD start peak duration (d) type JD start peak duration (d) typemag mag2449888 14.5 3 normal 2450725 15.1 2 normal2449935 15.1 1 normal 2450755 13.9 10 super2449980 14.2 2 normal 2450896 14.6 2 normal2449987 14.5 2 normal 2451069 14.2 13 super2450012 14.1 1 normal 2451367 13.8 7 super2450016 14.0 5 normal 2451464 14.8 2 normal2450226 15.5 1a normal 2451688 14.5 1a normal2450274 14.2 4 normal 2451823 14.5 2 normal2450306 14.0 12 super 2451834 14.9 3 normal2450610 14.3 8 super 2451875 14.8 1a normal2450680 15.5 2 normal 2451878 15.3 1a normala single observation

We again performed time-resolved photometry during a long outburst deteted byPoyner (1999) on 1999 July 8. The theta diagram for the de-trended data obtainedbetween July 10 and 12 is exhibited in Figure 3a, suggesting the period P = 0:0783�0:0008d aordant with the superhump period measured above. Figure 3b shows the superhumpsin this superoutburst.All outbursts reported to VSNET (http://www.kusastro.kyoto-u.a.jp/vsnet/) sine1995 are summarized in Table 2. Sine V630 Cyg has been very losely monitored bymany amateur observers, it is a rare ase that a superoutburst is missed. The shortestreurrene yle of superoutburst is 145 d, but seems to vary to exeed several hundreddays in these several years. The reurrene yle of normal outburst is also unstable. V630Cyg may beome a key objet for study of variation of mass transfer rate and solar-typeyle in the seondary star.The authors are very thankful to vigorous amateur observers for reporting their usefulobservations to VSNET.
Referenes:Bruh, A., Shimpke, T., 1992, A&AS, 93, 419Ho�meister, C., 1949, Astron. Abh. Erg�anzungshefte z. d. Astron. Nah., 12, No. 1, A3Kinnunen, T., Ski�, B. A., 2000, IBVS, No. 4906Nogami, D., Masuda, S., Kato, T., 1997, PASP, 109, 1114Ohtani, H., Uesugi, A., Tomita, Y., Yoshida, M., Kosugi, G., Noumaru, J., Araya, S.,Ohta, K., 1992, Memoirs of the Faulty of Siene, Kyoto University, Series A ofPhysis, Astrophysis, Geophysis and Chemistry, 38, 167Poyner, G., 1999, vsnet-obs 21520(http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/obs21000/msg00520.html)Romano, G., 1966, Padova Publ., No. 132Stellingwerf, R. F. 1978, ApJ, 224, 953Vanmunster, T., 1996, Catalysmi Variables Cirular, No. 103 (vsnet-obs 3397,
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OUTBURST CHARACTERISTICS OF THREE LIKELY SU UMa-TYPEDWARF NOVAE: UV Gem, FS And AND AS PsKATO, TAICHI; UEMURA, MAKOTODept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan,e-mail: tkato�kusastro.kyoto-u.a.jp, uemura�kusastro.kyoto-u.a.jp
UV Gem is a dwarf nova whih is given a UGSS subtype (SS Cyg-type) in the 4thEdition of General Catalogue of Variable Stars (GCVS). The GCVS lists its range of vari-ability of 14.7{18.5 p and a mean yle length of outbursts of 54 d. Very little informationis found in the literature. Zwitter and Munari (1994) obtained a spetrum and on�rmedthe presene of a weak H� emission line, suggesting that the mass-transfer rate is ratherhigh. We observed this star in order to larify its outburst pattern.
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Figure 1. Overall light urve of UV Gem
The CCD observations were done using an un�ltered ST-7 amera attahed to theMeade 25-m Shmidt{Cassegrain telesope. The exposure time was 30 s. The imageswere dark-subtrated, at-�elded, and analyzed using the JavaTM-based PSF photometry
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Table 1: Outbursts of FS AndJD at max peak mag da (d) JD at max peak mag da (d)2449659 17.0 -b 2450040 15.8 < 32449681 16.7 - 2450333 15.4 -2449694 16.5 - 2450345 15.7 -2449997 16.6 - 2450361 15.0 -2450005 15.5 3 2450711 15.5 -2450016 15.6 2 2450744 15.7 -2450026 15.8 < 6a Outburst duration.b Not determined (too few data).

pakage developed by one of the authors (TK). The magnitudes were determined relativeto GSC 1333.247, whose Tyho-2 magnitude is V = 10:78�0:10 and B�V = +0:57�0:14.The onstany of omparison star during the run was on�rmed by omparison with GSC1333.543 and GSC 1333.680. The light urve drawn from these observations is presentedin Figure 1.Three distint outbursts were observed during this period: short outbursts on JD2451481 and 2451493, and a long outburst starting on JD 2451522. The interval of the�rst two outbursts is only 12 d. The interval between the seond and third being 29 d,it is likely one outburst was missed between the seond and third outbursts. The trueyle length is thus likely 1/4 of the GCVS period. The �rst and seond outburst deayedvery quikly, with a rate of deline exeeding 1 mag d�1, whih is harateristi of normaloutbursts of SU UMa-type dwarf novae. The third outburst lasted more than 11 d, whihis very harateristi of a superoutburst. The observed outburst pattern suggests thatUV Gem is an SU UMa-type dwarf nova with a short yle length. This seems to beonsistent with the high mass-transfer rate inferred from spetrosopy.FS And is a dwarf nova disovered by Ho�meister (1967). He reported relatively fre-quent detetions of outbursts. The objet was studied by Meinunger (1986), who reportedan approximate outburst yle length of � 10 d, and the presene of a possible stand-still. The objet has been lassi�ed as a possible Z Cam star based on this observation.However, the lak of detailed published photometry has made the detailed lassi�ationslightly ambiguous. Bruh (1989) obtained spetrosopy and on�rmed the dwarf novalassi�ation.We observed FS And in order to study its outburst behavior. We took three V -banddata at Ouda Station, Kyoto University (Ohtani et al. 1992), between 1996 Septem-ber 10 and 17. We further studied un�ltered CCD observations reported to the pub-li database of the VSOLJ (Variable Star Observers League in Japan), and VSNET(http://www.kusastro.kyoto-u.a.jp/vsnet/). The former ontains observations by M.Iida, and the latter those by L. T. Jensen. Although zero-point alibrations were ratherunertain for un�ltered CCD observations, the zero-point error seems to be smaller than� 0:m3 by omparison with the Ouda data. This degree of unertainty will not a�et theanalysis of the overall outburst behavior. Table 1 lists the observed maxima of outbursts.The shortest observed interval between suessive outbursts was 8 d, whih generallyon�rmed the yle length reported by Meinunger (1986). All observed outbursts fadedquikly. Figure 2 represents the best observed portion of the light urve. Frequent shortoutbursts are learly seen on Figure 2. The mean interval between these outbursts was
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10 d. The quik fade from the outburst maxima is not harateristi of a Z Cam star (or ashort period SS Cyg star) having this yle length. The harateristis of outbursts moreresemble those of a frequently outbursting SU UMa-type dwarf nova, best exempli�ed byHS Vir (Kato 1995; Kato et al. 1998), whih showed similar frequent, short outburstsreurring with a period of 8 d. From these similarities, we propose that FS And is agood andidate for an SU UMa-type dwarf nova. The possible \standstill" reported byMeinunger (1986) may have been a superoutburst. Further monitoring for outbursts isstrongly reommended.
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Figure 2. Light urve of FS And. Frequent, short outbursts with a reurrene time of � 10 d are seen
AS Ps (= S 10828) was originally disovered as an eruptive variable reahing B = 16:5in 1963 in the viinity of the galaxy M33 (Rihter 1979). Sine no other outbursts weredeteted between 1963 and 1980 (Rihter 1979), the star was suspeted to be a nova inM33. The seond outburst was deteted in 1980 (Sharov 1982), whih made a long-perioddwarf nova more likely. However, the possibility of a reurrent nova in M33 remained(Rihter 1983). Sine then, three more outbursts were deteted, at least one of whihfaded very quikly (Sharov 1988). Together with the shortest interval of 293 d betweenoutbursts, the objet is now onsidered to be a dwarf nova with rather infrequent outbursts(Rihter 1989). Rihter (1989) listed all the observations of �ve known outbursts. Fromthe lak of the visible ounterpart on POSS and other deep exposures, the quiesentmagnitude is onsidered to be fainter than B = 21:7. Combined with the brightestobserved maximum, reahing B = 15:3, the total amplitude of outburst is larger than 6.4,whih makes AS Ps a good andidate of an SU UMa-type dwarf nova.Further evidene for an SU UMa-type dwarf nova an be found in the extremely rapiddeline (1.6 mag d�1), observed on the oasion of the 1984 outburst. This rate of delineorresponds to that of a normal outburst of an SU UMa-type dwarf nova with a shortorbital period. If AS Ps is indeed an SU UMa-type dwarf nova, the bimodal distributionof outbursts (normal outbursts and superoutbursts) would make the simple statistialanalysis of outbursts by Rihter (1989) misleading. No further outburst has been reported
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both in the literature and to VSNET.While surveying exposures taken by the members of Kyoto University AstronomyLovers' Assoiation, the authors found a new outburst of AS Ps ourring in 1989 Oto-ber. The exposure was taken by Mr. Nishida with a hypersensitized TP 2415 �lm and a13-m reetor on JD 2447801.231. The exposure learly showed AS Ps in outburst. Us-ing V -magnitude omparison stars for TX Tri, we estimated the magnitude of the variableas 16.3. The outburst ourred 1028 d after the last known outburst in 1986.Looking at available materials (summarized in Rihter 1989), the existene of twotypes outbursts is evident: short or faint outbursts, as in JD 2444461 and 2445964, andlong or bright outbursts. Suh a bimodal distribution is onsistent with the supposedlassi�ation of an SU UMa-type dwarf nova. By assuming that outbursts reahing 16:m5are long, bright outbursts (likely superoutbursts), there is a lear indiation of regularintervals between them. The interval between the 1983 and 1986 outbursts is 1102 d,whih is lose to interval of 1028 d between the 1986 and 1989 outbursts. The interval of7384 d between the 1963 and 1983 outbursts may be 7 times of this fundamental period.The available material thus suggests that the superyle of AS Ps is 1000{1100 d, whihis an intermediate value between WZ Sge-type dwarf novae and usual SU UMa-type dwarfnovae (.f. Nogami et al. 1997). Although there still remains a possibility that the truesuperyle ould be N -th of this value, the large outburst amplitude seems to be onsistentwith a long superyle. Further observations to searh for outbursts, and time-resolvedphotometry to searh for superhumps are strongly enouraged.We are grateful to M. Iida for providing observations, and the manager of the VSOLJfor making them publily available. We are also grateful to L. T. Jensen for providingobservations of FS And. The author is grateful for Kyoto University Astronomy Lovers'Assoiation and Mr. Nishida for providing photographs for the author's examination.Part of this work is supported by a Researh Fellowship of the Japan Soiety for thePromotion of Siene for Young Sientists (MU).
Referenes:Bruh, A., 1989, A&AS, 78, 145Ho�meister, C., 1967, AN, 289, 205Kato, T., Nogami, D., Masuda, S., Hirata, R., 1995, IBVS, No. 4193Kato, T., Nogami, D., Masuda, S., Baba, H., 1998, PASP, 110, 1400Meinunger, L., 1986, MVS, 11, 1Nogami, D., Masuda, S., Kato, T., 1997, PASP, 109, 1114Ohtani, H., Uesugi, A., Tomita, Y., Yoshida, M., Kosugi, G., Noumaru, J., Araya, S.,Ohta, K., 1992, Memoirs of the Faulty of Siene, Kyoto University, Series A ofPhysis, Astrophysis, Geophysis and Chemistry, 38, 167Rihter, G. A., 1979, MVS, 8, 119Rihter, G. A., 1983, Astron. Tsirk., No. 1262, 7Rihter, G. A., 1989, MVS, 12, 1Sharov, A. S., 1982, Astron. Tsirk., No. 1229, 8Sharov, A. S., 1988, Pis'ma Astron. Zh., 13, 427Zwitter, T., Munari, U., 1994, A&AS, 107, 503
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ON THE SUPERCYCLE OF TWO ECLIPSING SU UMa-TYPEDWARF NOVAE: V2051 Oph AND IY UMaKATO, TAICHI1; STUBBINGS, ROD2; NELSON, PETER3; PEARCE, ANDREW4;GARRADD, GORDON5; KIYOTA, SEIICHIRO61 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a.jp2 19 Greenland Drive, Drouin 3818, Vitoria, Australia, e-mail: stubbo�qedsystems.om.au3 RMB 2493, Ellinbank 3820, Australia, e-mail: pnelson�dsi.net.au4 32 Monash Ave, Nedlands, WA 6009, Australia, e-mail: Andrew.Peare�worley.om.au5 PO Box 157, NSW 2340, Australia, e-mail: loomberah�ozemail.om.au6 Variable Star Observers League in Japan (VSOLJ), 1-401-810 Azuma, Tsukuba, 305-0031, Japan,e-mail: skiyota�nias.a�r.go.jp

V2051 Oph is a short-period elipsing atalysmi variable whose exat nature was amatter of ontroversy for a long time. Some authors suspeted it to be a dwarf nova,while extensive studies by Warner and O'Donoghue (1987) proposed a low-�eld polar(synhronously rotating magneti atalysmi variable). It was only reently that regulardetetions of outbursts by amateur astronomers on�rmed the dwarf nova nature, and�nally Kiyota and Kato (1998) disovered superhumps, whih led to a onlusion to thelong-lasting ontroversy. The star is now reognized as a member of rare lass of SUUMa-type dwarf novae, whih show deep elipses even during outbursts. Only a handfulof suh objets are known: Z Cha, OY Car, HT Cas, DV UMa and IY UMa, the lastone of whih will be disussed later in this paper. All of them have provided a wealthinformation about the struture of aretion disks.Sine past observation of V2051 Oph suggested relatively unusual spetrosopi andphotometri features (Warner and O'Donoghue 1987), the next question is whether V2051Oph shows typial outburst behavior as seen in other SU UMa-type dwarf novae. Thanksto the reent intensive visual monitoring, as a part of VSNET Collaboration(http://www.kusastro.kyoto-u.a.jp/vsnet/), many outbursts have been deteted. How-ever, sine V2051 Oph lies lose to the elipti, some outbursts are inevitably missedbeause of solar onjuntions and the interferene by the Moon. Table 1 lists the detetedoutbursts sine 1997 August. V2051 Oph was sometimes more frequently deteted around14.5 mag, than in other observing seasons. It is not lear whether these detetions wereshort normal outbursts, or enhaned ativity in quiesene, as is sometimes observed inhigh-inlination systems (f. Rihter and Greiner (1995) for alternations between high/lowstates in a high-inlination dwarf nova, IR Com; see alsohttp://www.kusastro.kyoto-u.a.jp/vsnet/LClast/index/PEGIP.html for a reent exam-ple of IP Peg). Figure 1 shows the light urve drawn from these data. CCD observations(G.G. and S.K.) are also plotted. Large dispersions of magnitudes in most part reetorbital variations aused by elipses.
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Figure 1. Overall light urve of V2051 Oph. Filled and open symbols represent CCD and visualobservations, respetively. The superoutbursts are marked with tiks. Upper limit observations are notplotted for simpliity
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Figure 2. Overall light urve of IY UMa. Filled and open symbols represent CCD and visualobservations, respetively. The �rst two open triangles are photographi disovery observations byTakamizawa. The superoutbursts are marked with tiks. Upper limit observations are not plotted forsimpliity
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Table 1: Outbursts of V2051 OphJD start peak mag da (d) type JD start peak mag da (d) type2450626 13.8 3 normal 2451313 13.2 2 normal2450668 13.6 3 normal 2451340 14.6 1 normal2450715 14.1 2 normal 2451385 12.9 8 super2450900 13.6 1 normal 2451649 11.6 11 super2450950 11.7 13 super 2451674 13.9 1 normal2450996 13.2 3 normal 2451697 14.3 1 normal2451030 13.4 3 normal 2451747 14.3 2 normal2451071 12.8 2 normal 2451756 13.8 3 normal2451110 14.0 1b normal 2451777 14.5 2 normal2451227 14.7 3 normal 2451850 11.9 > 3 super2451254 13.7 > 1 normal 2452024 14.0 1 normal2451280 14.8 2 normala Duration of outburst (brighter than mag 15).b Single estimate. Enhaned ativity in quiesene?

As is evident from Table 1 and Figure 1, four de�nite superoutbursts were observed.The shortest interval between them was 201 d. The interval between the �rst and seondbeing lose to the double this period, there should have been a missed superoutburstduring the onjuntion period. The average superyle, by assuming this presumablymissed superoutburst, is 227 d. This is a quite typial superyle for a relatively ativeSU UMa type dwarf nova (f. Nogami et al. 1997). The yle length of normal outburstsis more diÆult to determine, but sine the epohs of the �rst seven outbursts are wellrepresented by a period of 45 d, this period may be a good andidate for the yle length.However, if fainter brightenings to � 14:m5, observed between JD 2451110 and 2451777,are indeed normal outbursts, the yle length of normal outbursts may need to be halved.In either ases, both the superyle length and the yle length of normal outbursts fallwithin a region oupied by usual SU UMa-type dwarf novae (f. Nogami et al. 1997).This suggests that V2051 Oph is a fairly normal SU UMa-type dwarf nova, in terms of itsoutburst ativity. This existene of a bright deeply elipsing, fairly normal SU UMa-typedwarf nova would provide a promising tool for future detailed observations of aretionproess in atalysmi variables.IY UMa (= TmzV85) was disovered by Takamizawa as a dwarf nova. Subsequentobservations during the 2000 January outburst revealed that the objet is a rare, deeplyelipsing SU UMa-type dwarf nova (Uemura et al. 2000a,b). Based on the observations ofthis superoutburst and other information, a number of authors suggested that IY UMa hasa superyle length omparable to southern elipsing SU UMa-type dwarf novae (Uemuraet al. 2000b; Patterson et al. 2000). However, the reliable determination of the superylelength should require further detetions of superoutbursts.Based on the observations reported to the VSNET Collaboration, we have been ableto identify seven outbursts (Table 2 and Figure 2), three of whih (even disregardingthe initial detetion by Takamizawa) are superoutbursts. The last three superoutburstsourred with a rigorous reurrent period of 285.5 d. Takamizawa's initial detetion ouldbe a superoutburst three yles before the JD 2451557 outburst, but this is not onlusivebeause of a rather large O�C of 61 d against the reent ephemeris. Whether this ould
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Table 2: Outbursts of IY UMaJD start peak mag da (d) type JD start peak mag da (d) type2450762 13.0 - super? 2451885 14.6b - normal2451557 14.0 14 super 2451973 14.3 2 normal2451654 13.4 3 normal 2452074 13.5 > 10 super2451816 13.0 > 11 supera Duration of outburst.b Single observation.

represent a hange in the superyle length needs to be tested by future observations.The shortest interval between suessive outbursts, inluding normal outbursts, was69 d. This yle length of normal outbursts is typial for an SU UMa-type dwarf novawith a superyle length of 285.5 d.In onlusion, IY UMa is on�rmed to be the �rst, long-wanted, deeply elipsing brightSU UMa-type dwarf nova in the northern hemisphere, whih has typial outburst hara-teristis of a normal SU UMa-type dwarf nova.The authors are grateful to VSNET members (P. F. Williams, D. Overbeek, S. Taka-hashi, M. Watanabe and T. Watanabe) for providing additional data on V2051 Oph andto T. Kinnunen, P. Shmeer, M. Reszelski, P. A. Dubovsky, R. J. Modi, M. Simonsenand a number of other observers for providing ruial observations of IY UMa.
Referenes:Kiyota, S., Kato, T., 1998, IBVS, No. 4644Nogami, D., Masuda, S., Kato, T., 1997, PASP, 109, 1114Patterson, J., Kemp, J., Jensen, L., Vanmunster, T., Skillman, D. R., Martin, B., Fried,R., Thorstensen, J. R.. 2000, PASP, 112, 1567Rihter, G. A., Greiner, J., 1995, Catalysmi Variables, ed. A. Bianhini, M. Della Valle& M. Orio (Kluwer Aademi Publishers, Dordreht), p. 177Uemura, M., Kato, T., Nov�ak, R., Jensen, L. T., Takamizawa, K., Shmeer, P., Yamaoka,H., Henden, A., 2000a, IAUC, No. 7349Uemura, M., Kato, T., Matsumoto, K., Takamizawa, K., Shmeer, P., Jensen, L. T.,Vanmunster, T., Nov�ak, R., Martin, B., Pietz, J., Buzynski, D., Kinnunen, T.,Moilanen, M., Oksanen, A., Cook, L. M., Watanabe, T., Maehara, H., Itoh, H.,2000b, PASJ, 52, 9LWarner, B., O'Donoghue, D., 1987, MNRAS, 224, 733
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BVR PHOTOMETRY OF THE SHORT-PERIODALGOL SYSTEM VV UMaAR�EVALO, M.J.1; L�AZARO, C.1; DOMINGUEZ, R.M.2; MART�INEZ-PAIS, I.G.11 Departamento de Astrof��sia. Universidad de la Laguna. 38271 La Laguna and Instituto de Astrof��sia deCanarias, 38200 La Laguna, Tenerife, Spain, e-mail: mam�ll.ia.es, lh�ll.ia.es, igm�ll.ia.es,2 Telesopio Nazionale Galileo, Centro Galileo Galilei, P.O. Box 565, 38700 Santa Cruz de La Palma, Spain,e-mail:domingue�tng.ia.es

We present new B, V , R light urves solutions of VV UMa. This Algol short-periodbinary was our main target in a number of di�erent observing runs performed betweenJanuary 1997 to Marh 2000. The observations were arried out with the 80-m telesopeat the Observatorio del Teide (Canary Islands, Spain). The telesope is equipped with aThomson 1024�1024 CCD and broad band B, V and R Johnson �lters (see Table 1). TheCCD �eld is 70� 70. For omparison the brightest star in lose proximity to VV UMa wasused. The star is not atalogued and it is loated about 1:05 south and 20 east of VV UMa(Figure 1). The data redution was performed using the IRAF1 photometry pakage. Theestimated errors of the photometry are less than 0:m01. The orbital phases were alulatedusing the ephemeris given by �Simon (1996), namely, HJD = 2445006:2873+0:d68735545�E. Table 1: Observing runObservation date Observed �lters25{26 Marh 1997 B, V , R28{29 January 1999 B, V , R29{30 January 1999 B, V , R1{2 February 1999 B, V , R5{6 Marh 1999 B, V6{7 Marh 1999 B, V19{20 Deember 1999 B, V , R20{21 Deember 1999 B, V , R21{22 Deember 1999 V , R28{29 February 2000 V29 February{1 Marh 2000 V16{17 Marh 2000 V
1IRAF is distributed by the National Optial Astronomy Observatories



2 IBVS 5160

Figure 1. Identi�ation hart (07� 70) of VV UMa, in the enter, with North up and East to the left.The omparison star is the brightest in the lower left quarter of the �eld
As far as we know only two sets of photometri broad band U , B and V light urves havebeen published by Wilson (1965) and Broglia & Cononi (1977). They give light urvessolutions using di�erent odes. Later these light urves were also analysed by Pustylnik(1969), Horak (1966) and Rafert (1990). We have analyzed our new light urves using theode ILOT based on the Limit Optimization Tehnique (Budding & Zeilik 1987). TheV light urves observed in the years 1997+1999 and 2000 were analyzed individually inorder to avoid the intrinsi variability. Di�erent sets of initial values, taken from previouslypublished determinations, were used in di�erent �ts for eah individual light urve. Thetemperatures were always �xed parameters adopting T1 = 9200 K and T2 = 5500 K. Thelimb-darkening oeÆients were taken from the Claret et al. (1995) and D��az-Cordov�es etal. (1995) determinations.As Figure 2 shows the models together with the observations and Table 2 lists thephysial parameters yielded by the best �ts. The analysis of uvby Str�omgren light urveswith ILOT suggested two possible solutions: k = r2=r1 � 0:70 and i � 84Æ or k =r2=r1 � 0:82 and i � 80Æ, while the �ts with a new ode, BINAROCHE, yielded i � 80Æ{81Æ (L�azaro et al. 2001). From our B, V and R light urves analysis with ILOT itseems that both solutions are possible, but the results of the Str�omgren light urves withBINAROCHE suggest that the lower value of inlination angle is preferred.
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Table 2: ILOT light urve solutions1997+1999 B �lter 1997+1999 V �lter 1997+1999 R �lter 2000 V �lterL1 0:962� 0:002 0:958� 0:002 0:909� 0:002 0:936� 0:002L2 0:037� 0:002 0:041� 0:002 0:091� 0:002 0:063� 0:002r1 0:346� 0:001 0:355� 0:001 0:355� 0:001 0:352� 0:001r2 0:269� 0:001 0:277� 0:001 0:284� 0:001 0:279� 0:001k 0.78 0.78 0.80 0.80i 81Æ � 0:Æ1 80Æ � 0:Æ1 79Æ � 0:Æ1 80Æ � 0:Æ1�2 370 110 150 400" 0.01 0.01 0.01 0.01N. points 320 400 340 701

Figure 2. Observed light urves and the �ts obtained with ILOT

Referenes:Budding, E., & Zeilik, M., 1987, ApJ, 319, 827Broglia, P., & Cononi, P., 1977, A&AS, 27, 285Claret, A., Diaz-Cordov�es, J., & Gim�enez, A., 1995, A&AS, 114, 247Diaz-Cordov�es, J., Claret, A., & Gim�enez, A., 1995, A&AS, 110, 329Horak, T., 1966, Bull. Astron. Inst. Czeh., 17, 272L�azaro, C., Ar�evalo, M.J., Claret, A., Rodriguez, E., & Olivares, I., 2001, MNRAS, 325,617Pustylnik, I.B., 1969, Tartu Astron. Obs. Teated, 26
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V1542 Aql IS AN ECLIPSING BINARY OF W UMa TYPE(BAV MITTEILUNGEN NO. 138)QUESTER, W.1;3; BERNHARD, K.2;31 D{73730 Esslingen, Germany, e-mail: wquester�aol.om2 A{4030 Linz, Austria, e-mail: kl.bernhard�aon.at3 Bundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Munsterdamm 90,D{12169 Berlin, Germany

Name of the objet:V1542 Aql = GSC 1057.01309 = Brh V8Equatorial oordinates: Equinox:R.A.= 19h46m25:s1 DEC.= +08Æ4501200 2000Observatory and telesope:W. Quester: Private observatory, 20-m Cassegrain telesope f=6:4;K. Bernhard: Private observatory, 20-m Shmidt{Cassegrain telesope

Figure 1. Di�erential V light urve of V1542 Aql measured in July 2001
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Detetor: W. Quester: ST-7E amera;K. Bernhard: Starlight Xpress SX ameraFilter(s): W. Quester: Bessel V ;K. Bernhard: NoneComparison star(s): GSC 1057.01223, V � 10:m4Chek star(s): GSC 1057.01437, GSC 1057.01527Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: W UMaRemarks:V1542 Aql was disovered by Bernhard (1999) as a variable star. Bernhard andLloyd (1999) published possible light urves and results of a period searh. Theyonluded that the star either is a � Cep-, Æ St- or a W UMa-type variable withfour possible periods in the range from 0.172675 to 0.417570 days.W. Quester observed V1542 Aql during 4 nights in July 2001. The rms error ofsingle observations is �0:m02. The light urve, folded with the period given below,shows variations of a W UMa-type elipsing variable (Figure 1).The following times of minima were observed (HJD 2400000+):minimum time type observer minimum time type observer51065.388 s Bernhard 52113.3933(07) p Quester51080.405 p Bernhard 52113.6000(15) s Quester51103.378 p Bernhard 52115.4825(07) p Quester51111.3146(10) p Bernhard 52116.5270(05) s Quester52112.5593(10) p QuesterFigures in brakets denote rms errors in units of the last deimal, p and s denoteprimary and seondary minima. The unertainty of Bernhard's �rst three minimamay be around �0:01 day; these minimum times are based on only a few obser-vations during eah night. They were given lower weight in the alulation of theperiod. Resulting elements of the light variations are:Min p = HJD 2452112:1411 + 0:d4175361� E:�16 �13 (1)
Aknowledgements:This researh made use of the SIMBAD data base, operated by the CDS at Stras-bourg, Frane.

Referenes:Bernhard, K., 1999, vsnet-obs, No. 19782,http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/obs19000/msg00782.htmlBernhard, K., Lloyd. C., 1999, IBVS, No. 4685
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GSC 8527-373: A MULTIMODE DELTA SCUTI STARP�OCS, M.D.1; REA, R.D.2; SZEIDL, B.11 Konkoly Observatory, H-1025 Budapest, P.O. Box 67, Hungary, e-mail: pos�konkoly.hu, szeidl�konkoly.hu2 Regent Lane Observatory, Nelson, New Zealand, e-mail: reamarsh�ihu.o.nz

The variability of GSC 8527-373, an approx. 12.5-mag star was disovered by Rea(2001) while monitoring the near-by CV star TW Pitoris. On the basis of the period(0:d080) and amplitude (0:m2) of the star's light variation the objet was lassi�ed as aprobable Æ Suti star. Sine the variable has been thoroughly observed, it prompted usto redisuss the observations and to look for further frequenies.The original observations were made with an 0.35-m Shmidt{Cassegrain telesope anda CCD detetor without using any �lter, thus no olour information was obtained andno utilizable information was available from other soures either for this objet. On theother hand the lak of �lters may result in severe zero point shifts from night to nightbeause of the olour dependene of atmospheri transpareny. The observations havebeen obtained on 14 nights during two months: Deember 6, 7, 9, 12, 13, 21, 26, 2000,January 3, 13, 17, 26, 29, 31 and February 1, 2001.Before the analysis helioentri orretions were applied to the \raw" data and then, inorder to derease the satter, the observations were binned in groups of three. Multifre-queny analysis was performed with the MUFRAN (MUltiFRequeny ANalysis) programpakage (Koll�ath, 1990). MUFRAN is a olletion of methods for period determination,sine �tting for observational data and graphis routines for visualization of the results.The �rst, rather super�ial frequeny analysis learly showed a high peak at f1 =12:5521 /d, the main frequeny of the star. After prewhitening with the frequenies f1,f2 = 2f1 and f3 = 3f1 the residual spetrum seemed to be very noisy. Our suspiionwas that it might be the result of the defetiveness of the data. Therefore the data setsof di�erent nights were arefully srutinized and it turned out that the satter of theobservations were exessively large on the nights 12, 13 Deember, 2000 and 29 January,2001. These observations were left out of onsideration in the �nal analysis. (If we tookinto aount the less noisy data of these nights our �nal results did not hange.)Fig. 1 shows the spetral window and Fig. 2 presents the Fourier amplitude spetrumof the data of 11 nights. The frequeny 12.5521 /d and its multiples are present, andafter prewhitening with them (Fig. 3), a further frequeny f4 = 18:87660 an be dedued.The results of the least-squares solution with these frequenies are given in Table 1. Theresidual is 0:m013 whih seems to be slightly high sine the error of the binned observationsis around 0:m005.After removing the frequenies f1, f2 = 2f1, f3 = 3f1 and f4, the remaining spetrum isshown in Fig. 4. The high peaks at the short frequeny end refer to serious zero point shifts
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from night to night. Although real frequenies may exist on the short frequeny (f � 1/d) domain (see e.g. Papar�o et al. 1996), in the present ase the previous explanationseems to be valid. Probably other frequenies (f5 = 10:3658 /d, a5 = 0:m003; f6 = 18:6727/d, a6 = 0:m003) are also present, but the available observational material does not allowfurther disussion and onlusion.The asymmetri light-urve (f2 = 2f1 and f3 = 3f1 are also present) and the lowamplitude ratio a4=a1 = 0:072 make the objet a very interesting Æ Suti star. The highamplitude osillation (with the frequeny f1) may be identi�ed as the fundamental radialmode, and the frequeny f4 (and possible other frequenies) as non-radial mode(s).Aording to its behaviour the star resembles the unique high-amplitude Æ Suti starAN Lynis (Rodr��guez et al. 1997) in many respets (e.g. the amplitude ratio of thenon-radial and radial osillation or the frequeny distribution).The star is ertainly a good target for further investigation.

Table 1: Least-squares solutionfrequeny (d�1) amplitude (mag) phase (rad)f1 12.55213 0.069 0.56f2 = 2f1 25.10426 0.010 2.71f3 = 3f1 37.65639 0.002 0.76f4 18.87660 0.005 5.63
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Figure 1. Spetral window
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Figure 2. Amplitude spetrum of the binned observations of 11 nights
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Figure 3. Amplitude spetrum of the binned observations of 11 nights after removing the frequeniesf1, f2 = 2f1, f3 = 3f1



4 IBVS 5162

0 5 10 15 20 25 30 35 40
0

.002

.004

.006

.008

Frequency

A
m

p
lit

u
d

e

Figure 4. Amplitude spetrum after removing the frequenies f1, f2 = 2f1, f3 = 3f1 and f4
Aknowledgement. This work was supported by the Hungarian Researh Grant OTKAT-030955.

Referenes:Koll�ath, Z., 1990, Oasional Tehnial Notes, Konkoly Obs., No. 1Papar�o, M., Sterken, C., Spoon, H.W.W., & Birh, P.V., 1996, A&A, 315, 400Rea, R.D., 2001, IBVS, No. 5064Rodr��guez, E., Gonz�alez-Bedolla, S.F., Rolland, A., Costa, V., L�opez-Gonz�alez, M.J., &L�opez de Coa, P., 1997, A&A, 328, 235
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AUTOCORRELATION ANALYSIS OF TWO PULSATING RED GIANTSPERCY, J. R.1; HUSSAIN, A.1; GOMEZ-FORRELLAD, J. M.2;3; GARCIA-MELENDO, E.31 Dept. of Astronomy, University of Toronto, Toronto ON Canada M5S 3H8; e-mail: jpery�erin.utoronto.a2 Grup d'Estudis Astronomis, Apdo. 9481, 08080 Barelona, Spain; e-mail: jmgomez�astrogea.org3 Esteve Duran Observatory Foundation, Montseny 46 { Urb. El Montanya, 08553 Seva, Spain
About 10 per ent of the naked-eye stars are pulsating red giants (PRGs), with am-plitudes ranging from 0.01 to 10 magnitudes. The �rst PRG | Mira | was disoveredover 400 years ago. Small-amplitude PRGs (SAPRGs), with amplitudes of 0.1 to 1 mag-nitude, and with early M spetral type, were surveyed by Stebbins & Hu�er (1930). Inpast studies (e.g. Pery et al. 1996, Pery et al. 2001a,b), we found that autoorrelationanalysis was a useful adjunt to light urves and Fourier analysis for determining theperiods of these omplex stars. It determines harateristi time sales by examiningthe yle-to-yle behaviour of the star, averaged over the dataset. The version of theautoorrelation method that we use (written by Matt Szzesny and Adrien Desjardins,and desribed by Pery & Sen 1991) is very simple: for eah pair of measurements, thedi�erene in magnitude is plotted against the di�erene in time, divided into appropriate\bins"; this \autoorrelation diagram" shows minima at integral multiples of the hara-teristi time sale. Eah of the minima an be used to estimate the harateristi timesale. The height of the maxima is related to the amplitude of the variations; the heightof the minima, above the zero point, is related to the average error of the measurements,and to the degree of irregularity of the variations; if the variability is irregular, then theminima do not persist with inreasing �t. Distortions or unequal depths of the minimamay indiate the presene of multiple periods. Our algorithm is similar to the elegant\variogram" tehnique desribed by Eyer & Genton (1999).Another form of autoorrelation analysis was published by Burki et al. (1978): thedata in the light urve are moved sideways in time, and the satter is assessed; when theshift is equal to the harateristi time sale (or an integral multiple thereof), then the �tis best. The purpose of this paper is to demonstrate the use of this seond algorithm ontwo PRGs | one poorly-studied, and the other newly-disovered. Their light urves areshown in Figures 1 and 3. Figures 2 and 4 illustrate this algorithm; the horizontal axisis the sideways shift, in days; the vertial axis is a measure of the goodness of �t (lower� indiates a better �t).SX UMi (HD 126409, HIP 70245, SpT M) was initially observed by hane by two ofus (JMGF & EGM) as part of another program, using a Starlight Xpress CCD amerawith a Sony ICX027B hip and a Johnson V �lter on two 6-m refrating �nder tele-sopes at Mollet and Esteve Duran Observatories. The Esteve Duran data were adjusted
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Figure 1. Di�erential V light urve of SX UMi, relative to HD 126048 (V = 8:21)

Figure 2. Autoorrelation diagram for the data in Figure 1
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Figure 3. Di�erential V light urve of HD 190152, relative to HD 190323 (V = 6:83)
to math the Mollet data. In subsequent seasons, data were obtained with an 8-m refra-tor at Mollet Observatory; no adjustment was neessary for these data. The omparisonstar was HD 126048 (HIP 70059, SpT K2) for whih Perryman et al. (1997) give V = 8:21.The hek star was HD 125917 (HIP 70006, SpT A3). Although HD 126048 is NSV 06640,Perryman et al. (1997) do not report any variability; the standard deviation is 0.013 (on-sistent with non-variability in a star of this magnitude); the maxima and minima are 8.35and 8.39, respetively. Furthermore, our 335 measurements of HD 126048 relative to HD125917 between JD 2450507 and 2451312 give a mean of +0.013 with a standard devia-tion of 0.0097, whih is onsistent with the observational error. We onlude that NSV06640 was non-variable during the times that we and Hipparos observed it. Synthetiaperture di�erential photometry was arried out. No orretion for di�erential extintionwas neessary, sine the omparison stars were within 360 of the variable.HD 190152 (BD+15Æ 4029, GSC 01617-02068, PPM 137505, SAO 105602, not in theHipparos atalogue, SpT M) is a previously-unknown variable whih was also observedby hane by two of us (JMGF & EGM) as part of another program, using an 8-mrefrator at Mollet Observatory, and the same CCD amera and redution tehniques.The omparison star was HD 190323 (HIP 98788, SpT F8), for whih Perryman et al.(1997) give V = 6:83, and the hek star was HD 190067 (HIP 98677, SpT G5).Figure 1 shows the di�erential V light urve of SX UMi, relative to HD 126048 (V =8:21). The mean V is about 8.1. Semi-regular variations, with a yle-ount periodof about 35 days and a total range of 0.27 magnitude, are apparent, as are long-termvariations in amplitude and mean magnitude. Figure 2 shows the autoorrelation diagramof the data, using the Burki et al. (1978) algorithm. On the horizontal axis, � is thesideways shift in time; on the vertial axis, � is the goodness of �t (lower � indiatesbetter �t). The �rst two minima give a period of about 38 days, but the shallowness andthe distorted appearane of the �rst and third minima suggest that a seond period mayalso be present. Using all undistorted minima gives a period of 37 � 1 days. The samedata were used as a test of wavelet analysis of SAPRGs (Pery & Kastruko� 2001), and
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Figure 4. Autoorrelation diagram for the data in Figure 3
gave a mean period of 38 days.Figure 3 shows the di�erential V light urve of HD 190152, relative to HD 190323(V = 6:83). The mean V is about 8.3. Semi-regular variations, with a yle-ountperiod of 34 days and a total range of 0.2 magnitude, are apparent. Figure 4 shows theautoorrelation diagram of the data in Figure 3, using the Burki et al. (1978) algorithm.The four distint minima give a period of 32�1 days for this previously-unknown variable.We onlude that the Burki et al. (1978) algorithm an be useful for autoorrelationanalysis of small-amplitude pulsating red giants. We report period determinations, usingthis algorithm, for SX UMi and HD 190152 | a newly disovered variable.Aknowledgements. JRP and AH thank the Ontario Work-Study Program at theUniversity of Toronto for support.
Referenes:Burki, G., Maeder, A., & Rufener, F., 1978, A&A, 65, 363Eyer, L., & Genton, M.G., 1999, A&AS, 136, 421Pery, J.R., Desjardins, A., Yu, L., & Landis, H.J., 1996, PASP, 108, 139Pery, J.R., Dunlap, H., Kassim, L., & Thompson, R.R., 2001a, IBVS, No. 5041Pery, J.R., & Sen, L.V., 1991, IBVS, No. 3670Pery, J.R., & Kastruko�, R., 2001, JAAVSO, in pressPery, J.R., Wilson, J.B., & Henry, G.W., 2001b, PASP, in pressPerryman, M.A.C., and the Hipparos Siene Team, 1997, The Hipparos and TyhoCatalogues, ESA SP-1200Stebbins, J., & Hu�er, C.M., 1930, Publ. Washburn Obs., 15, 138
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USNO-A2.0 0825-15411768: A NEW MIRA IN AQUILABEDIENT, J. R.1464 Molehu Dr. Honolulu, Hawaii 96818-1917 USA, e-mail: bedient�hawaii.rr.om

The University of Illinois at Urbana-Champaigne's Stardial instrument is an autonom-ous drift-san CCD amera mounted on the roof of that institution's Astronomy building(MCullough and Thakkar 1997). Consisting of a Kodak KAF400 CCD with a Nikonf=1:4 50-mm foal length 35-mm format amera lens stopped to f=2:0, the instrumentreords nightly 8 � 5 degree images of a band of sky entered on �4 degrees delina-tion. A broadband red-infrared �lter (RG-1, passband 600 nm and longer) is employedbetween the lens and the CCD. A polynomial �t to the bakground light of eah imageis subtrated, and the images are immediately made available on the Stardial WWW site(http://www.astro.uiu.edu/stardial/) in both FITS and JPEG format.While blinking Stardial images of an area in Aquila, a star near R.A. 19h20m35s, De.�03Æ5705000 (J2000) was observed to vary in brightness. A hek of the GCVS (Kholopovet al. 1998) revealed no known variable star at or near that position, however the TASStenxat (Rihmond et al. 2000) ontained a series of Johnson V -band observations asso-iated with the star GSC 5138-0446 (USNO magnitudes mB = 13:1, mR = 11:6, positionR.A. 19h20m36:s51, Del. �03Æ58018:009, J2000 from GSC-ACT via Visier) that showed vari-ability between magnitude 11.4 and 12.0. Viewing the area using the Aladin interativesky atlas revealed another TASS detetion (TASS J192035.3-035756) quite near the �rst{ and the two soures appeared to vary in phase with eah other. The seond soure wasapparently assoiated with another red star, USNO-A2.0 0825-15411768 (USNO2 mag-nitudes mB = 14:9, mR = 11:9, J2000 position R.A. 19h20m35:s029, De. �03Æ57050:0085).Whih star was the variable?The TASS Mark III ameras have 13.4 arseonds/pixel resolution, and the FWHMof stellar images range from 2.5 to 4.0 pixels. The GSC star and the USNO star areseparated by 36 arseonds. Therefore, the two stars were frequently merged.The neessary on�rmation was found on Digitized Sky Survey(http://arhive.stsi.edu/dss/) images of the area. First and seond generation red im-ages of the area are presented in Figure 1. Comparing the two images, taken nearly 4years apart, USNO-A2.0 0825-15411768 (indiated by tik marks in the left-hand, �rstgeneration image) is learly the variable. For �eld identi�ation, three prominent starsare identi�ed on the right-hand, seond generation image.With the variable identi�ed, all available Stardial images of the region were analyzed.293 images overing portions of six observing seasons 1996{2001 were found suitable fordi�erential photometry. A omparison star, SAO 143290, and a hek star, SAO 143252,were hosen, and di�erential magnitudes were extrated from eah image. As the Stardial
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Figure 1. Comparison of Digital Sky Survey red plates of USNO-A2.0 0825-15411768. Tik marks onthe left image indiate the variable. Three �eld stars are identi�ed on the right image: A = GSC5138-0815, B = GSC 5138-0058, C = GSC 5138-0446
images have a sale of approximately 35 arseonds per pixel, over double that of theTASS Mark III ameras, the variable and GSC 5138-0446 are ertainly merged in Stardialimages. The ontribution of GSC 5138-0446 to the total light of the pair, alulatedfrom its red plate magnitude of 11.6, was subtrated from eah observation. The results,along with 26 TASS I-band observations (onverted to di�erential magnitudes) that areunambiguously assoiated with USNO-A2.0 0825-15411768 are plotted in Figure 2 andgiven in the eletroni table 5164-t1.txt.Regular variations of about 2.2 magnitudes in amplitude are seen. At �rst glane, thelow amplitude would seem to be ause to lassify this star as SRa; however the ombinationof the KAF400 CCD and RG-1 �lter minimizes the e�et of \amplitude exess" ausedby TiO absorption bands (Celis 1978). Though we lak unambiguous V -band data, thevisual amplitude is probably at least 3 magnitudes. TASS data show that V � I nearmaximum light is 3.6 magnitudes, indiating a spetral type of M4-5 and an e�etivetemperature of 3000 K (Zombek 1990). The star is therefore lassi�ed as a Mira-typevariable.Infrared data from the IRAS Point Soure Catalog support a onlusion that this staris likely a mass-losing AGB variable. USNO-A2.0 0825-15411768 is loated within theunertainty ellipse of IRAS 19179-0403. The star's average I-band ux, alulated fromTASS data, when ompared to the IRAS 12 and 25 miron infrared uxes (Table 1)demonstrate an infrared exess onsistent with a irumstellar dust shell as observed inother stars of this type (Little-Marenin and Little 1997).Three maxima, at JD 2,450,325; 2,450,970 and 2,451,412 are well observed. A simplegraphial solution (Rihter et al. 1985, p. 16) yielded a best-�t period of 217.2 days. Withonly three maxima to work from, this period must be regarded as preliminary in nature.Initial elements for USNO-A2.0 0825-15411768 are thus:JDmax = 2450323:4 + 217:2� E:
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Figure 2. Light Curve of USNO-A2.0 0825-15411768. Filled diamonds represent the variable, opentriangles are TASS Mark III I-band data, open irles represent the hek star, and the dashed urve isomputed from elements given in the text
Table 1: Infrared uxes for USNO-A2.0 0825-15411768� (mirons) Flux (Jy)0.79 1.7112 1.63 �0.125 0.698 �0.01

The above elements may be a�eted slightly by infrared phase lag due to the ombinationof �lter and CCD used. Maximum light of Miras in the infrared typially ours nearvisual phase 0.1 to 0.2 (Pettit and Niholson 1933; Lokwood and Wing 1971).Aknowledgements:My sinere thanks go to James Bauer of the University of Hawaii Institute for As-tronomy for assistane in interpreting IRAS data; and Dr. Mihael Rihmond, Dept. ofPhysis, Rohester Institute of Tehnology, for providing information on TASS Mark IIIameras and assistane in interpreting TASS data.This researh has made use of the VizieR atalogue aess tool and the Aladin in-terative sky atlas, CDS, Strasbourg, Frane, and NASA's Astrophysis Data SystemBibliographi Servies.The Seond Palomar Observatory Sky Survey (POSS-II) was made by the CaliforniaInstitute of Tehnology with funds from the National Siene Foundation, the NationalAeronautis and Spae Administration, the National Geographi Soiety, the Sloan Foun-dation, the Samuel Oshin Foundation, and the Eastman Kodak Corporation. The OshinShmidt Telesope is operated by the California Institute of Tehnology and Palomar Ob-servatory.
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LOST HARVARD VARIABLES IN SAGITTARIUS, SCUTUM, ANDSCORPIUS RECOVERED ON NANTUCKET AND MOSCOW PLATESSAMUS, N.1;2;3; BARANOV, A.4; WEIRICH, J.5;31 Institute of Astronomy, Russian Aademy of Sienes, 48, Pyatnitskaya Str., Mosow 109017, Russia[samus�sai.msu.ru℄2 Sternberg Astronomial Institute, Mosow University, 13, Universitetskii Ave., Mosow 119899, Russia3 Maria Mithell Observatory, 3, Vestal Str., Nantuket, MA 02554, USA4 Mosow Astronomy Club (/o Sternberg Astronomial Institute, Mosow University, 13, UniversitetskiiAve., Mosow 119899, Russia)5 University of Missouri-Rolla, 1870, Miner Cirle, Rolla, MO 65409-1060, USA [jweirih�umr.edu℄
For the reasons disussed by Hazen & Samus (1999), it is important to reover variableslaking �nding harts. This problem an be most e�etively solved using the Harvard plateolletion, espeially beause many stars with no �nding harts ever published were �rstdisovered at Harvard Observatory. However, muh an be done using plate olletionsof other observatories. For several years, we suessfully use the plate olletion of theMaria Mithell Observatory (MMO) to reover \lost" variables. The results of 1998 werepresented in Tam & Samus (2000); those of 1999, in Samus et al. (1999); those of 2000, inSamus et al. (2001). Plates of the Mosow olletion are also being used for this purposefor many years.In 2001 we have suessfully reovered 10 \lost" Harvard variable stars on Nantuketand Mosow plates. The main results are presented in Tables 1 and 2. The olumns ofTable 1 ontain: GCVS name; preliminary Harvard designation (HV { Harvard Variable);GSC number (if available); the star's right asension and delination (equinox 2000.0);soure of oordinates (A2.0 means the US Naval Observatory A2.0 atalog, Monet et al.1998; DSS means oordinates measured by us on a DSS image, relative to several referenestars with oordinates from the USNO A2.0 atalog). For the two stars laking GSC orUSNO A2.0 atalog identi�ations, we present �nding harts based on DSS images. Theolumns of Table 2 ontain: GCVS name; the star's type found in our study; light elements(epoh and period) if they ould be derived from our data (epohs refer to minimum lightfor the probable elipsing variable and to maximum light for pulsating variables). Remarkson individual stars follow the Tables.Thanks are due to Vladimir Strelnitski for his help and attention during the Nantuketpart of this investigation. We are grateful to Sergei Antipin for his assistane duringthe preparation of the manusript. This study was supported, in part, by grants fromthe NSF/REU (AST-0097694) and from Russian Foundation for Basi Researh (99-02-16333).
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Table 1: Identi�ations and oordinatesName HV GSC �2000:0 Æ2000:0 SoureAB Sgr 3649 19h01m54:s75 �12Æ56009:007 A2.0BF Sgr 3652 19 04 56.35 �11 58 50.1 A2.0CN Sgr 3758 19 02 53.30 �13 11 46.3 DSSAM So 1014 16 07 08.55 �23 40 11.3 A2.0AO So 1052 6213.0567 16 15 02.38 �21 45 27.6 GSCAQ So 1061 6794.0110 16 20 34.67 �23 14 33.4 GSCAS So 1065 16 22 36.12 �20 58 32.3 A2.0TU St 3645 18 57 44.92 �12 55 26.5 A2.0UV St 3642 5714.0420 18 55 23.80 �12 46 56.6 GSCAM St 3830 18 52 02.50 �08 31 17.8 DSS
Table 2: Types and light elementsName Type & epoh JD Period24. . .AB Sgr SR 44491 260d:BF Sgr SR: 29430CN Sgr M 44817 276:d4AM So IS:AO So EB: 40000.44AQ So RRAB 40706.48 0:d482367AS So ?TU St SRA 43016 128:d6UV St SR 42979 102dAM St M: 48082 435:d3
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Notes on individual starsAB Sgr Twelve maxima or brightenings (Table 3) were observed on Nantuket plates.Their presentation with the period in Table 2 is not quite satisfatory, the star may belongto SRB variables. Table 3: Maxima and brightenings of AB SgrMax JD 24. . . Max JD 24. . . Max JD 24. . .25436:: 29435: 42930:26206:: 29908 4449128020 33593:: 48151:28257:: 35690: 48460::
BF Sgr The star is double, the northern omponent of the pair varies. Its position,measured using DSS images, on�rms the identi�ation with the single A2.0 atalog objetpresent in this region of the sky. The star is just outside the error ellipse of IRASPSC 19021{1203 but nevertheless the IRAS objet an be a orret identi�ation. Themaximum in Table 2 is based on two Nantuket plates; the star was faint on JD 2428400.CN Sgr The period in Table 2 is from Harwood (1931). On Nantuket plates, thestar was found bright on JD 2444817 and faint on JD 2445231.AM So Leavitt (1904) onsidered the star a possible Mira-type variable. It is inthe error ellipse of IRAS PSC 16041{2332. Nevertheless, the star is not red in the A2.0atalog (b� r = 1:2) and does not seem red on DSS images. Mosow plates show strongbrightness variations within several days. No reliable period value ould be found.AO So A period value of 9:d42669 is possible from our limited data, based on 45Mosow plates.AQ So The star was initially thought to be a slow variable (Leavitt, 1904), thena possible Orion variable (Himpel, 1944). We now suggest to relassify it again as anRRab star. The preliminary light elements of Table 2 were found from 48 observationson Mosow plates (JD 2437074{2447347).AS So Our data (based on Mosow plates) are not suÆient to lassify this star,suspeted by Leavitt (1904) to be a short-period variable.TU St The new elements (Table 2) satisfatorily represent epohs of 22 maxima (JD2414210{2445231, many of them unertain) found using Nantuket plates (18 maxima orbrightenings in Table 4) or available in the literature (Harwood, 1962; 9 maxima, 5 ofthem also represented in our observations).

Table 4: Maxima and brightenings of TU StMax JD 24. . . Max JD 24. . . Max JD 24. . .25143 27980: 32729:25414: 28370: 33510:26163: 29523: 33765:26587: 29813 3390027361: 29930 4301627693 32082: 45231:
UV St This is IRAS PSC 18525{1250. The period in Table 2 is from Harwood
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(1962); the maximum was derived from 8 Nantuket plates. The star was also bright onJD 2433186 and faint on JD 2433100.AM St The new light elements (Table 2) represent 7 epohs of maxima found onMosow plates (Table 5) and do not ontradit the two old approximate epohs availablein the literature (Cannon, 1924).

Table 5: Maxima of AM StMax JD 24. . . Max JD 24. . . Max JD 24. . .32848 39342+ 4809637198 41160�38968 41566+

E

N N

E

Figure 1. The �nding harts for CN Sgr (left) and AM St (right), from red-light images of the seondDigitized Sky Survey. The side of eah hart is 20

Referenes:Cannon, A.J., 1924, Harvard Obs. Cir., No. 265Harwood, M., 1931, Harvard Obs. Bull., No. 880, 22Harwood, M., 1962, Leiden Obs. Ann., 21, No. 8, 387Hazen, M.L., & Samus, N., 1999, IBVS, No. 4665Himpel, K., 1944, Beobahtungs-Zirkular der AN, No. 26, 25Leavitt, H., 1904, Harvard Obs. Cir., No. 90Monet, D., Bird, A., Canzian, B., et al., 1998, USNO A V2.0. A Catalog of AstrometriStandards, US Naval Observatory (11 CD-ROMs)Samus, N.N., Haythe, L., Hornstein, S., Jisonna Jr., L.J., Lu, E., 1999, IBVS, No. 4773Samus, N., Peterson, C., Holmes, S., & Singer, K., 2001, Journal of the AAVSO, 29, 112Tam, F., & Samus, N., 2000, Journal of the AAVSO, 28, 94
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PHOTOMETRY OF STARS NEAR WZ SgeHENDEN, A. A.1; LANDOLT, A. U.21 USRA/USNO, Flagsta� Station, P. O. Box 1149, Flagsta�, AZ 86002 USA, e-mail: aah�nofs.navy.mil2 Louisiana State University, Baton Rouge, LA USA, e-mail: landolt�baton.phys.lsu.edu

The dwarf nova WZ Sge goes into outburst every few deades, and erupted againduring July 2001. This star has been extensively studied during outburst and quiesene.However, few reports that present alibrated magnitudes for nearby stars that an be usedas omparison stars have been given. Krzeminski and Kraft (1964, KK) list the UBVmagnitudes for three nearby stars. Those magnitudes have been adopted by most otherresearhers.In addition, WZ Sge has a lose, red ompanion. In the 1960's, this ompanion wasonly 700 west of the variable and made measurement of the variable itself during quiesenequite diÆult. The proper motion of WZ Sge (Luyten 1969) has moved the dwarf novafurther to the east, inreasing the separation of the two stars to the urrent value of 10:009.With CCD detetors, this separation is easily resolved if the seeing is relatively good andthe pixel sale is suh that several pixels fall between the two entroids. However, thispixel sale is not always available for amateur telesopes, and using un�ltered photometry,the light from the lose ompanion starts to dominate one WZ Sge is fainter than aboutV = 12.We have remeasured the KK omparison stars, along with many other fainter stars,to extend the wavelength range of the alibration to Cousins R and I and to provide anindependent hek on the KK published values at UBV . We have found some disrepan-ies and are presenting the new values in a timely fashion ahead of measures of WZ Sgeitself in the hopes of providing improved alibration for other observers.The 1.5-m telesope at CTIO, along with an RCA 31034A photomultiplier tube, 1400aperture and the same �lters as disussed in Landolt (1992) were used to alibrate fourbright omparison stars. A large number of standard stars, areful extintion determi-nation, and the appliation of nonlinear transformation oeÆients were used to obtaintwo measures of eah star on three separate nights. These stars, along with WZ Sge andthe lose ompanion, are shown in Figure 1. The photometri measures of all omparisonstars are given in Table 1, where the error in the last digit(s) is indiated in parenthesis.The 1.0-m telesope at the USNO, Flagsta� Station was used with a SITe/Tektronix1024�1024 CCD and UBV RI �lters to independently measure the four main omparisonstars, along with many fainter stars. Data was taken on four mostly photometri nights.These measures are given in Henden (2001). A fainter extension, but only in B and V�lters, is given in Henden and Honeyutt (1997). In addition, psf-�tting was performedon two nights during the reent outburst to obtain good magnitudes and positions of WZ
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Figure 1. Combined outburst NOFS CCD V image of �eld. The �eld of view is 100 � 100
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Sge and of its lose ompanion. The magnitude and olors of the ompanion, along withrepresentative magnitude and olors of WZ Sge in outburst, are also given in Table 1. Thephotometri errors for the ompanion are largely due to the short exposure times usedand the faintness of the ompanion with respet to WZ Sge at blue wavelengths. Themeasured positions for all stars are from the CCD images, are relative to USNO-A2.0,and have internal errors of 100 mas.Table 1: Coordinates and MagnitudesID/KK RA(J2000) De(J2000) V B � V U �B V �R R� IWZ Sge 20h07m36:s53 +17Æ42015:002 8:646(5) �0:078(5) �0:781(5) 0:016(5) 0:020(5)1 20h07m35:s77 +17Æ42017:001 13:888(18) 1:514(24) 1:587(68) 0:802(9) 0:687(8)2/C 20h07m33:s74 +17Æ40000:006 8:737(5) 0:168(4) 0:136(6) 0:075(2) 0:078(3)3 20h07m33:s56 +17Æ39016:001 11:755(5) 0:192(6) 0:150(5) 0:088(3) 0:113(7)4/A 20h08m01:s45 +17Æ40011:002 9:686(5) 1:012(2) 0:780(7) 0:531(3) 0:488(4)5/B 20h08m05:s42 +17Æ37001:007 11:770(3) 0:393(5) 0:207(7) 0:215(3) 0:210(5)

The olors for KK stars A, B, C agree between these new measures and the publishedvalues. However, the V magnitude di�ers in the sense that KK is always fainter than thenew magnitudes, ranging from 0:m02 for star C to 0:m07 for star B.As reported by KK, the ompanion was measured on one night by Olin Eggen on the5-m Hale telesope. Its measured values were V = 14:27, B � V = 1:49, U � B = 1:45.These values di�er onsiderably from the values shown in Table 1. Either the omparisonstar is variable, or the method used to separate WZ Sge and its ompanion with thephotoeletri photometer on the 5-m telesope did not split the two stars leanly.
Referenes:Henden, A., 2001,ftp://ftp.nofs.navy.mil/pub/outgoing/aah/sequene/wzsgeb.datHenden, A. A., Honeyutt, R. K., 1997, PASP, 109, 441Krzeminski, W., Kraft, R. P., 1964, ApJ, 140, 921Landolt, A. U., 1992, Astron. J., 104, 340Luyten, W. J., 1969, A Searh for Faint Blue Stars L. Proper Motions for 951 Faint BlueStars (U. Minn. Press)
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GSC 5002-0629: A NEW BRIGHT DOUBLE-MODE RR LYRAE VARIABLEGARCIA-MELENDO, E.1; HENDEN, ARNE A.2; GOMEZ-FORRELLAD, J. M.1;31 Esteve Duran Observatory Foundation, Montseny 46 { Urb. El Montanya, 08553 Seva, Spain,e-mail: duranobs�astrogea.org2 USRA/USNO, P.O. Box 1149, Flagsta�, AZ 86002-1149, USA, e-mail: aah�nofs.navy.mil3 Grup d'Estudis Astronomis, Apartado 9481, 08080 Barelona, Spain, e-mail: jmgomez�astrogea.org

The variability of GSC 5002-0629 was �rst announed by Henden and Stone (1998)who found it in the Sloan digital survey alibration �elds. This star also reeived thedenomination of FASTT1 0687 in the list of new Sloan variables. In a ollaborativework between the US Naval Observatory Flagsta� Station, the Esteve Duran ObservatoryFoundation, and the Grup d'Estudis Astronomis, GSC 5002-0629 was inluded in a listof seleted bright FASTT1 variable stars to on�rm their variable nature and, if possible,haraterise them.One the variability of this star was on�rmed from Mollet Observatory and a tentativevariable type assigned, GSC 5002-0629 was intensively observed for 35 nights, from 1April 1997 to 22 January 1998 with the 0.6-m Cassegrain telesope at Esteve DuranObservatory in the V band, and the 1-m Rithey{Chr�etien telesope at the US NavalObservatory Flagsta� Station in the B, V , R, and I bands. A total of 1508 photometridatapoints were olleted. Several stars in the �eld of GSC 5002-0629 were plaed in thestandard system by using Landolt (1992) standards. GSC 5002-0506 was used as primaryomparison and GSC 5002-0636 as hek star, but the latter ould not be inluded inthe CCD frames taken with the 1-m telesope and therefore this objet ould not bestandardised. Table 1 lists the standard V magnitudes and olor indies of omparisonstars near the variable whereas Figure 1 shows the �eld of GSC 5002-0629.
Table 1Star GSC V B � V V �R R� IA 5002-0506 11.503� 0.014 0.537� 0.006 0.336� 0.006 0.329� 0.005B 5002-0525 13.528� 0.019 0.655� 0.015 0.390� 0.014 0.381� 0.015C 5002-0566 12.936� 0.015 0.545� 0.011 0.339� 0.014 0.344� 0.012D 5002-0650 13.550� 0.016 0.923� 0.012 0.543� 0.012 0.515� 0.014

Observations show that GSC 5002-0629 is a new �eld double-mode RR Lyr variablestar. To date this is the seventh known RRd pulsator in the Milky Way �eld (Jerzykiewizand Wenzel 1977; Clement et al. 1991; Garia-Melendo and Clement 1997; Moskalik2000; Clementini et al. 2000). GSC 5002-0629 is also partiularly interesting beause,
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Figure 1. Field of GSC 5002-0629. See Table 1 to identify stars. V = GSC 5002-0629. Image retrievedusing Aladin Previewer at Centre de Donn�ees astronomiques de Strasbourg, from the Siene andEngineering Researh Counil at the Spae Telesope Siene Institute. North is on top

Figure 2. Position of GSC 5002-0629 on the Petersen diagram with pulsation models for 0.85, 0.75,and 0.65 solar masses adapted from Clementini et al. (2000). The other represented Milky Way �eldRRd stars are AQ Leo (Jerzykiewiz et al. 1982), VIII-10, VIII-58 (Clement et al. 1993), V2493 Oph(Garia-Melendo and Clement 1997), and CU Com (Clementini et al. 2000)
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Figure 3. Light urve of GSC 5002-0629 folded aording to P1. The arbitrary HJD 2450548.664 datewas taken as origin
with an average V magnitude of 11.32, it is the brightest of all known RRd variables todate. Therefore it will allow observers to obtain aurate spetrosopi data to study itsmetalliity. After performing a Fourier analysis following the same approah desribedby Garia-Melendo and Clement (1997), it was found that this star pulsates with periodsP0 = 0:d47125 and P1 = 0:d35079 with a P1=P0 ratio of 0.7444, a ommon value for double-mode RR Lyr stars. Table 2 summarizes all the relevant measured parameters for GSC5002-0629. A Fourier deomposition of the light urve of this star also showed, as istypial among RRd pulsators, that the �rst overtone is the dominant mode of pulsation,in this ase A1(V )=A0(V ) = 1:4 (A0(V ) and A1(V ) are the amplitudes in the V bandassoiated to the P0 and P1 omponents respetively). The P0 and P1=P0 values plaethis star on the theoretial low-mass side of the Petersen diagram (Figure 2). Figure 3shows the photometri data obtained in the V band folded aording to P1.Table 2: Relevant data of GSC 5002-0629P1 (days) 0.35079� 0.00020P0 (days) 0.47125� 0.00020P1=P0 0.7444hV i 11:m32hB � V i 0:m38hV �Ri 0:m26hR� Ii 0:m29Vmax � Vmin 0:m86A1(V ) 0:m20A0(V ) 0:m14

Aknowledgements. This work made use of the SIMBAD database operated by theCDS at Strasbourg, Frane.
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Referenes:Clement, C. M., Kinman, T. D., Suntze�, N. B., 1991, ApJ, 372, 273Clement, C. M., Ferane S., Simon N., 1993, ApJ, 412, 183Clementini, G., Di Tomaso, S., Di Fabrizio, L., Bragaglia, A., Merighi, R., Tosi, M.,Carretta, E., Gratton, R. G., Ivans, I. I., Kinard, A., Maroni M., Smith, H. A.,Wilhelm, R., Wooddru�, T., Sneden C., 2000, AJ, 120, 2054Garia-Melendo, E., Clement, C. M., 1997, AJ, 114, 1190Henden, A. A., Stone R. C., 1998, AJ, 115, 296Jerzykiewiz, M., Wenzel, W., 1977, AA, 27, 35Jerzykiewiz, M., Shult R., Wenzel, W., 1982, AA, 32, 357Landolt, A. U., 1992, AJ, 104, 340Moskalik, P., 2000, in IAU Coll. No. 176, The Impat of Large-Sale Surveys on PulsatingStars Researh, ed. L. Szabados and D. Kurtz (ASP Conf. Ser. 203), San Franiso:ASP, 315
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GSC 0752.2349 IS AN ECLIPSING BINARY OF W UMa TYPEBERNHARD, K.1;5; KIYOTA, S.2; LLOYD, C.3; FRANK, P.4;51 A{4030 Linz, Austria, e-mail: kl.bernhard�aon.at2 Tsukuba, 305-0031 Japan, skiyota�nias.a�r.go.jp3 Spae Siene & Tehnology Department, Rutherford Appleton Laboratory, Chilton, Didot,Oxon. OX11 0QX, UK, e-mail: l�astro1.bns.rl.a.uk4 D{84149 Velden, Germany, e-mail: frank.velden�t-online.de5 Bundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Munsterdamm 90,D{12169 Berlin, Germany

Name of the objet:GSC 0752.2349Equatorial oordinates: Equinox:R.A.= 06h58m10:s8 DEC.= +10Æ1305800 2000Observatory and telesope:S. Kiyota: Private observatory, 25-m Shmidt{Cassegrain telesope;K. Bernhard: Private observatory, 20-m Shmidt{Cassegrain telesope;P. Frank: Private observatory, 30-m at-�eld ameraDetetor: S. Kiyota: Apogee AP-7 CCD amera;K. Bernhard: Starlight Xpress SX amera;P. Frank: OES-LCCD11 ameraFilter(s): S. Kiyota: Johnson-Cousins V ;K. Bernhard: none;P. Frank: noneComparison star(s): K. Bernhard: GSC 0752.2661, V � 12:m6Chek star(s): K. Bernhard: GSC 0752.2295Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: W UMa
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Remarks:The variability of GSC 0752.2349 has been found as part of a programme to disoverand lassify new variables using CCD observations of seleted �elds on the edge ofthe northern Milky Way, during a survey phase in January-February 2000, for theprogramme see Bernhard & Lloyd 2000. Further observations were performed on 4nights in Marh 2000 (S. Kiyota), on one night in April 2000 (P. Frank) and on 3nights in Marh-April 2000 (K. Bernhard). This star has previously been referredto as Brh V37 (Bernhard 2000).The ephemeris was alulated using the \Phase Dispersion Minimization" method.The light urve, redued with the period given below, shows variations of a WUMa-type elipsing binary.Min I = HJD 2451621:072 + 0:d5263� E:�5 �3 (1)
Aknowledgements:This researh made use of the SIMBAD data base, operated by the CDS at Stras-bourg, Frane.

Figure 1. Di�erential light urve of GSC 0752.2349; �lled triangles: K. Bernhard, �lled irles: P.Frank, open irles: S. Kiyota
Referenes:Bernhard, K., 2000, vsnet-newvar, No. 276,http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/vsnet-newvar/msg00276.htmlBernhard, K., Lloyd. C., 2000, IBVS, No. 4920
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1999 OBSERVATIONS OF THE SOLAR TYPEECLIPSING BINARY, TY URSAE MAJORISSTODDARD, MICHELLE L.1; SAMEC, R.G.1;3; FAULKNER, D.R.2;3; WALKER, R.L.41 Astronomy Program, Dept. of Physis, Bob Jones University, Greenville, SC 29614, rsame�bju.edu,stripe313�hotmail.om2 University of South Carolina, Lanaster, SC 29721 USA, faulkner�gwm.s.edu3 Visiting Astronomer, Lowell Observatory, Flagsta�, Arizona4 U.S. Naval Observatory, Flagsta� Station, P.O. Box 1149, Flagsta�, AZ 86002-1149

TY Ursae Majoris [GSC 3837-135, SVS 366, RA(2000) = 12h9m2:s656, DEC(2000) =56Æ01053:0054℄ was observed as a part of our program to detet solar type, elipsing bina-ries oming into ontat through the use of preision multi-band photometry. Broglia &Cononi (1983) had modeled TY UMa in both near ontat and a shallow ontat on�g-urations, so we added this binary to our list of program stars. TY UMa was disoveredby Beljawsky (1933). Broglia & Cononi (1983) presented 2 omplete light urves from1981 and 1982 as well as a partial one from 1967. They found moderate asymmetries inthe light urves and alulated the following light elements:J:D: Hel Min I = 2439532:d4965 + 0:354538609� E: (1)Their Wilson Code ontat solution gave a marginal �ll-out of 12% and a mass ratioof 0.4. Similarly, their near ontat solution gave a mass ratio of 0.42. Later, Lister etal. (2000) reported V and I light urves from 1993 observations. Lister et al.'s (2000)urves are similar in harateristis to the 1981 urves of Broglia & Cononi (1983).Their models, alulated with the LIGHT2 synthesis ode gave a similar inlination andmass ratio with an unusually large �ll-out, 27.5%. Suh a rapid of hange in the degreeof ontat is diÆult to explain espeially for a system there desribe as undergoingthermal relaxation osillations about shallow ontat. We suggest that spot ativityis played a role in their results. The present observations were taken with the 0.79-m Lowell telesope, Flagsta�, Arizona on April 9{11, 1999. Standard Johnson UBV�lters were used in onjuntion with a thermo-eletrially ooled, blue-enhaned PMT.The omparison and hek star are given as Comp, and Chk in Figure!1 along with thevariable Var. Our photometry revealed that the omparison star [HD 105859, GSC 3837-122, V = 10:226(11), B � V = 0:609(13), U � B = 0:085(14)℄ is of spetral type G0Vand the hek star, [GSC 3837-157, V = 9:085(20), B � V = 0:286, U � B = 0:068(12)℄is of spetral type A9V. TY UMa, at phase zero had magnitudes V = 12:077(19),B � V = 0:627(21), and U � B = 0:102(7). Here, standard errors aompany the valuesgiven in parentheses. All three stars show no evidene of reddening, but lie on the mainsequene U�B vs. B�V olor-olor diagram. We took 666 individual observations in U ,
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Table 1: Epohs of minimum light of TY UMaJD Hel. Epoh (O � C)1 (O � C)2 Soure2400000+40714.7018 �26735.5 �0.0037 0.0002 Walker40714.8788 �26735.0 �0.0040 �0.0000 Walker40717.7163 �26727.0 �0.0028 0.0011 Walker40717.8951 �26726.5 �0.0013 0.0027 Walker40718.7796 �26724.0 �0.0032 0.0008 Walker41395.7701 �24814.5 �0.0117 �0.0002 Walker41395.9483 �24814.0 �0.0107 0.0007 Walker50193.5894 0.0 0.0109 0.0001 BAV 10251278.8626(2) 3061.0 0.0293 �0.0041 PO51279.7495(1) 3063.5 0.0299 �0.0036 PO51279.9267(1) 3064.0 0.0298 �0.0036 PO51280.8124(8) 3066.5 0.0291 �0.0055 POPO: Present Observations

671 in B, and 669 in V . Four mean epohs of minimum light were determined from twoprimary and two seondary elipses using bisetion of hords method. Observations takenin 5, 8, 11 and 12 of May 1970, and 19 Marh 1972 at the Naval Observatory, Flagsta�station by Walker, yielded nine additional timings of minimum light whih we presenthere. Walker used the traing paper method to �nd these. These preision epohs ofminimum light are given in Table 1 along with the standard errors of the last digits inparentheses.A linear ephemeris was alulated using 198 epohs of minimum light:J:D: Hel Min I = 2450193:d5785(50) + 0:35454257(26)� E: (2)The residuals are shown in Figure 2 and as (O�C)1 in Table 1. The residuals in Figure 2show a ontinuous period inrease.Although a quadrati �t seems suggested by the urve, it did not represent the datawell so a ubi was attempted. This ephemeris �ts the residuals surprisingly well. Suh a�t is shown in Figure 2 overlaying the O-C residuals. The ubi ephemeris is:J:D: Hel Min I = 2450193:d5893(16) + 0:35454911(33)� E ++ 2:70(15)� 10�10 � E2 + 1:74(17)� 10�15 � E3: (3)
The residuals of this �t are shown in Table 1 as the (O � C)2. Physially this ouldmean that there is an aelerating period inrease. In the ase of onservative masstransfer, this would be aused by a ontinuous but inreasing mass ow from the smallerto the larger omponent of the binary. The UBV light urves and the B � V and U �Bolor urves of the variable are shown in Figure 3 as di�erential standard magnitudes(variable� omparison) versus phase. We note that a sinusoidal urve �ts the data withan equally good �t with an osillation of 100 years. This is a rather short time interval fora TRO osillation and is too long for an invisible third omponent orbital period unlessit is a neutron star. The probable error of a single observation was 1.3% in B, 1.2% inV , and 1.3% in U . At present, we have alulated a ontat solution using the WilsonCode (Wilson 1994, 1990, Wilson & Devinney 1971). Tests for a third light gave a nullresult. The results show that TY UMa onsists of solar-type G0 and G2V spetral type
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Figure 1. Finding hart of TY UMa, Var, the omparison, Comp, and the hek star, Chk

Figure 2. The O � C linear residuals and the omputed ubi ephemeris from Equation (3)
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Figure 3. U , B, V standard magnitude light urves as de�ned by the individual observations
omponents with a mass ratio of 2.601(2) (or 0.38 for omparison to the previous massratios) and a very small �ll-out fator of 9%. The model typial is for a W-type W UMashallow ontat system (massive star is slightly ooler). The W-type phenomena is due towide spread ool spot ativity on the hotter more massive star whih makes its apparenttemperature ooler (Hendry & Mohnaki 2000). This binary has been heavily patroled inthe past and this work should be ontinued into the future. It is truly an astrophysiallyimportant lose binary.Muh of the analysis of this binary was done as an undergraduate physis researhprojet by MLS. We wish to thank Lowell Observatory for their alloation of observ-ing time for the travel support from the University of South Carolina, and Bob JonesUniversity.This researh was partially supported by a grant from NASA administered by theAmerian Astronomial Soiety.
Referenes:Beljawsky, S., 1933, Perem. Zvezdy, 43, 196Broglia, P., Cononi, P., 1983, A&AS, 51, 97Hendry, P.D., Mohnaki, S.W., 2000, ApJ, 531, 467Lister, T.A., MDermid, R.M., Hildith R.W., 2000, MNRAS, 317, 111van Hamme, W., 1993, AJ, 106, 2096Wilson, R.E., Devinney, E.J., 1971, ApJ, 166, 605Wilson, R.E., 1990, ApJ, 356, 613Wilson, R.E., 1994, PASP, 106, 921
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UZ CVn: A CENTURY OF PERIOD INCREASEVANDENBROERE, JACQUELINE1; BERTHOLD, THOMAS2;31 Group Europ�een d'Observations Stellaires (GEOS), 23 Par de Levesville, F{28300 Bailleau l'Ev�eque, Frane,e-mail: j.vandenbroere�skynet.be2 Bundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Munsterdamm 90,D{12169 Berlin, Germany3 Bruno-H.-B�urgel-Sternwarte Hartha, T�opelstr. 43, D{04746 Hartha, Germany, e-mail: tb.stwhartha�web.de

UZ CVn (= BV 96 = HIP 61029 = GSC 3018 255, 12h30m27:s7 , +40Æ30031:009, 2000.0),was disovered by Kippenhahn (1955) and found to be a pulsating star of RRab type byStrohmeier and Knigge (1961). Their elements, listed in the GCVS (Kholopov, 1985),Max: = HJD 2426427:3806 + 0:d6977829� E (1)were derived from photographi plates They are obviously no longer valuable beause theperiod has hanged ontinuously. In order to study the evolution of the period of UZ CVnduring the last entury, we have gathered all the instants of maximum light published inthe literature and we have also performed our own measurements.There are only 13 photoeletri measurements in V and R made between Marh 1990and Deember 1991 resulting in the determination of one instant of maximum (Shmidtet al., 1995). The 127 CCD transits aepted from the Hipparos satellite measurements(1990{1993) were studied by Fernley et al. (1998) who obtained a period of 0:d697783 witha very sattered light urve. We took into aount the epoh of the Hipparos atalogueonly. The photographi data are very sattered instants of bright light obtained from theinspetion of sky patrol plates. The �rst 59 times of maximum found from Bamberg andSonneberg plates taken between 1931 and 1960, inluding 5 instants published before byFilatov (1960) and 38 instants derived by D�oppner from Sonneberg plates, were publishedby Strohmeier and Knigge (1961), establishing ephemeris (1). A re-inspetion of theSonneberg plates done by one of us (T.B.) has evidened the timings assigned to D�oppnerto be in fat geoentri! They have been orreted for further analysis. Later on, a furtherset of 80 instants of bright light was published by Strohmeier and Bauernfeind (1968) as aresult of the investigation of Harvard photographi plates taken between 1901 and 1953.A GEOS team made 26 photoeletri measurements of UZ CVn in the B and V �ltersof the Geneva system at the Jungfraujoh observatory during two nights in January1997. A new time of maximum ould be determined. Seven additional measurementswere obtained at the same observatory in 1998 (see Figure 1). Two visual observers,J.-P. Verrot and J. Vandenbroere, determined 20 further instants of maximum from theirestimates made between 1994 and 2001. To lose the remaining gap in the data between1960 and 1990, T.B. has used 554 Sonneberg Observatory sky patrol plates taken between
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1959 and 1993. From 69 newly found instants, 7 normal maxima in onseutive intervalswere derived for further analysis.Taking into aount all the available material, we are able to doument the behaviour ofthe period of an RR Lyrae star over a whole entury. The omplete list of all the observedtimes of maximum is available from the IBVS website as �le 5170-t1.txt. A linear least-squares �t, made with 163 instants of maximum, onsisting of two photoeletri instants(w = 10), seven photographi normal maxima (w = 4), one Hipparos and 20 visualinstants (w = 3) and 133 photographi instants (w = 1), overing the years from 1901 to2001, has yielded the following ephemeris:Max: = HJD 2415423:9927 + 0:d69778714� E:� 74 � 47 (2)As Figure 2 points out, the trend of the O�C values an be represented either by anabrupt period hange around epoh 28000 or by a paraboli �t.From JD 2415400 (approx.) to JD 2435000 (approx.):Max: = HJD 2415424:1137 + 0:d69777993� E:� 120 � 66 (3)From JD 2435000 (approx.) to JD 2452100 (approx.):Max: = HJD 2450460:6095 + 0:d69779191� E:� 67 � 15 (4)Alternatively, the quadrati least squares �t yields the following elements:Max: = HJD 2415424:1453 + 0:d69777362� E + 2:19� 10�10 � E2:�91 �69 �11 (5)Assuming the last ase, the period of UZ CVn has been established to have inreasedby a onstant rate of dP = 6:d28 � 10�10 per day during the last entury and thus hasinreased by 1.98s in the same time. Suh rates are found to be typial in numerous asesamong RR Lyrae variables.We want to aknowledge M. Dumont (GEOS) and L. Zimmerman (Cerle Astronom-ique de Bruxelles) for disussion and Peter Kroll (Sonneberg Observatory) for the use ofthe plate arhive. This researh made use of the SIMBAD database operated by the CDSat Strasbourg.
Referenes:Fernley, J., et al., 1998, Astron. Astrophys., 330, 515Filatov, G.S., 1960, Astron. Cir., 215, 17Kholopov, P.N., et al., 1985, GCVS, IVth edition, Nauka, MosowKippenhahn, R., 1955, Kl. Ver. Bamberg, 11Shmidt, E.G., et al., 1995, Astron. Journ., 109, 1239Strohmeier, W., and Bauernfeind, H., 1968, Bamberg Ver., VII, 77Strohmeier, W., and Knigge, R., 1961, Bamberg Ver., V, 11
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NSV 1012: A NEW ECLIPSING BINARYBERTHOLD, THOMAS1;3; VERROT, JEAN-PAUL2; VANDENBROERE, JACQUELINE2;MARTIGNONI, MASSIMILIANO1;2; KROLL, PETER1;41 Bundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Munsterdamm 90,D{12169 Berlin, Germany2 Group Europ�een d'Observations Stellaires (GEOS), 23 Par de Levesville, F{28300 Bailleau l'Ev�eque, Frane,e-mail: j.vandenbroere�skynet.be, maxmartignoni�inwind.it, jp.verrot�wanadoo.fr3 Bruno-H.-B�urgel-Sternwarte Hartha, T�opelstr. 43, D{04746 Hartha, Germany, e-mail: tb.stwhartha�web.de4 Sternwarte Sonneberg, Sternwartestr. 32, D{96515 Sonneberg, Germany, e-mail: pk�stw.tu-ilmenau.de

The variability of this star (GSC 4317 0505) was disovered by Strohmeier (1959),who desribes it as an elipsing binary with light hanges ranging between photographimagnitudes 11:m0 to 11:m8. A on�rmation was published later by Strohmeier and Knigge(1961). This information, together with the spetral type of A4, is listed in the NSVatalogue (Kholopov 1982). Visual observations performed by Verrot and Vandenbroerehave yielded a �rst period of 2:d273 (Verrot 2000). This value ould be on�rmed byphotoeletri observations made by Martignoni, but his measurements over only a part ofthe light urve without the asending branh of the minimum. Observations on SonnebergSky-Patrol plates (Berthold) were used to re�ne the elements with the help of a long timebase. Due to the very large number of plates available for the region of NSV 1012,estimations were performed in only two intervals of time. The �rst set inludes 341 platesout of the years 1962{1967 and a omparable number of plates out of the years 1981{1985was searhed for weakenings.A least squares �tting of all available minima has yielded the following linear ephemeris:Min: I = HJD 2451450:242 + 2:d2726178� E:� 0:007 � 0:0000020 (1)The orresponding photographi light urve is given in Figure 1. A deision whetherthe given epoh in ephemeris (1) denotes the primary or seondary minimum is still out-standing. Further CCD photometry is urgently needed. Using blue magnitudes from theTYCHO2 atalogue for the omparison stars in Table 1, NSV 01012 shows photographilight hanges within 11:m85 and 12:m90. The di�erene to the range of variation reportedby Strohmeier obviously results from a systemati error in his omparison sale. The mag-nitudes derived from the Sonneberg plates are well in agreement with the values given forthe unelipsed star in some modern atalogues (USNO A2.0: 12:m1 pg; TYCHO2: 11:m841BT ).Table 2 learly points out the onstany of the period within the whole investigatedinterval. Eah of the photographi instants in this table was derived only from a singlesky-survey plate, so the satter of the O � C values is omprehensible.



2 IBVS 5171

Table 1: Comparison starsDesignation GSC TYCHO2 B maga 4317 1077 11.11b 4317 0923 11.55 4317 0913 11.89d 4317 0960 12.62e 4317 0671 12.95
Table 2: Minima of NSV 1012 aording to ephemeris (1)HJD 24. . . Epoh O � C Observer HJD 24. . . Epoh O � C Observer38856.540 �5541.5 0.010 Berthold 39390.595 �5306.5 �0.001 Berthold38739.458 �5593 �0.033 Berthold 39499.678 �5258.5 �0.003 Berthold38530.480 �5685 0.070 Berthold 45074.487 �2805.5 0.074 Berthold38555.438 �5674 0.029 Berthold 45223.312 �2740 0.043 Berthold38556.494 �5673.5 �0.051 Berthold 45407.310 �2659 �0.041 Berthold38613.414 �5648.5 0.054 Berthold 45583.467 �2581.5 �0.012 Berthold38622.410 �5644.5 �0.041 Berthold 45650.497 �2552 �0.024 Berthold38638.390 �5637.5 0.031 Berthold 45674.408 �2541.5 0.024 Berthold38239.465 �5813 �0.050 Berthold 45907.390 �2439 0.063 Berthold38288.398 �5791.5 0.022 Berthold 45940.349 �2424.5 0.069 Berthold38322.385 �5776.5 �0.080 Berthold 45990.256 �2402.5 �0.022 Berthold38372.444 �5754.5 �0.019 Berthold 46200.460 �2310 �0.035 Berthold38407.708 �5739 0.020 Berthold 51185.482 �116.5 �0.000 Vandenbroere38413.403 �5736.5 0.033 Berthold 51459.330 4 �0.003 Verrot38415.683 �5735.5 0.040 Berthold 51460.418 4.5 �0.051 Verrot38440.659 �5724.5 0.018 Berthold 51492.295 18.5 0.010 Verrot38473.626 �5710 0.032 Berthold 51509.306 26 �0.024 Verrot37939.575 �5945 0.046 Berthold 51525.233 33 �0.006 Verrot37940.623 �5944.5 �0.042 Berthold 51550.247 44 0.009 Verrot38089.474 �5879 �0.048 Berthold 51575.257 55 0.021 Verrot38113.403 �5868.5 0.019 Berthold 51576.334 55.5 �0.038 Verrot39023.533 �5468 �0.035 Berthold 51600.286 66 0.052 Verrot39040.574 �5460.5 �0.039 Berthold 51601.346 66.5 �0.026 Verrot39056.520 �5453.5 �0.001 Berthold 51609.323 70 �0.003 Verrot39088.256 �5439.5 �0.081 Berthold 51793.372 151 �0.035 Verrot39205.393 �5388 0.016 Berthold 51842.279 172.5 0.010 Verrot39256.472 �5365.5 �0.039 Berthold 51908.236 201.5 0.062 Verrot39289.443 �5351 �0.021 Berthold 51934.313 213 0.003 Verrot39355.398 �5322 0.028 Berthold 51951.290 220.5 �0.064 Verrot39380.371 �5311 0.002 Berthold 51984.322 235 0.014 Verrot39388.372 �5307.5 0.049 Berthold
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NOVA Sgr 2001 NO. 2 = V4739 Sgr

LIVINGSTON, C.M.1; HEARNSHAW, J.B.1; GILMORE, A.C.2; KILMARTIN, P.M.21 Department of Physis and Astronomy, University of Canterbury, Christhurh, New Zealand2 Mt John University Observatory, University of Canterbury, Tekapo, New Zealand
Nova Sgr 2001 No. 2 was disovered by Pereira in Portugal on 2001 Aug 26.866 atmagnitude mV = 7:6 (Pereira 2001). Maximum ourred a few hours later at Aug 27.10.Apart from a handful of early visual magnitude estimates around maximum, photoele-tri UBV (RI)C photometry has been obtained by Kilmartin and Gilmore at Mt JohnUniversity Observatory sine Aug 27.36. The visual light urve is shown in Fig. 1 andolour urves in Fig. 2 for the �rst week sine disovery.Nova Sgr 2001 No. 2 appears to be the fastest lassial nova ever observed, with a t2value (time for 2 magnitude deline from maximum in visual) of only 0:70 � 0:08 d andt3 = 1:60� 0:12 d. The light urve is a smooth steep deline from mV (max) = 6:5� 0:1at t0 = JD 2452148:60� 0:05.Other very fast novae (see Warner 1995, Table 5.2) have all had values of t2 greaterthan 1 d. These inlude V838 Herulis in 1991 (t2 = 1:2 d) and V1500 Cygni (t2 = 2:9d). To on�rm these values, Ingram et al. (1992) gave t2 as less than 3 days for V838Her, and Young et al. (1976) stated that t2 for V1500 Cyg was 2.4 d. Aording toPayne-Gaposhkin (1957) any nova with t2 < 10 d is in the ategory of being very fast.Photometry was done with the 0.6-m f=16 Cassegrain O.C. reetor at Mt John byphoton ounting with a ooled EMI 9202 (S20B) photomultiplier. The system has beenstandardized to the Johnson{Cousins UBV (RI)C system by repeated measures of CousinsE-region standards (see Menzies et al. 1989 and referenes therein) over many years.Using di�erential photometry from Cousins standards E745 and E746 Kilmartin al-ibrated two stars near the nova on August 27. All stars were observed at air mass lessthan 1.05 with a 2100 aperture in a photometri sky and good seeing. The magnitudes andolours adopted for these stars, along with their HD numbers, are listed in Table 1. Thestandard deviation of nearly all measures was 0:m009 or less exept for V � IC on the last2 nights (where it was � 0:2). These HD stars are noted as onstant in the Hipparos-Tyho database. All subsequent photometry was made di�erentially from the listed starsas omparison and hek respetively.We have alulated the absolute magnitude of V4739 Sgr at maximum from the rate ofdeline by extrapolating the alibration of Della Valle and Livio (1995). Fortunately MVis not very sensitive to t2 for very fast novae. The value obtained is MV = �9:07� 0:17for V4739 Sgr, where the error bar arises almost entirely from the unertainty in thealibration rather than in the measured t2 value.
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Table 1: Comparison and hek stars from Mt John University ObservatoryComparison & V U � B B � V V � RC V � IChek starsHD169337 7.507 +0.465 +0.976 +0.669 +1.358HD169586 6.757 +0.092 +0.535 +0.305 +0.597

The reddening an be estimated using (B � V )0 at time t2, whih is �0:02� 0:04 fornovae, as found by van den Bergh and Younger (1987). The interpolated (B�V )obs olourindex at t2 is 0:44�0:02 giving EB�V = 0:46�0:04 and hene AV = 3:2EB�V = 1:47�0:13.A relatively high value is also suggested by the strong IS NaD line (Vanlandingham 2001).The distane to the nova then follows and is d = 6600�700 p with a distane modulus(5 log d� 5) of 14:1� 0:2. Given that the star has (l; b) = (3:Æ2;�8:Æ0) this distane plaesit near the galati entre.Capaioli et al. (1989) have found that the absolute visual magnitude of lassialnovae 15 days after maximum is M15 = �5:69 � 0:14, independent of speed lass. Withan apparent magnitude of m15 = 13:42� 0:02 (the small unertainty is due to the smallerror in time of maximum) the distane modulus would be 17:6� 0:2, muh greater thanbefore, and implying a distane far beyond the galati entre. We onlude that thevalue of M15 may be substantially less luminous for very fast novae, as was also suggestedby van den Bergh and Younger (1987) for V1500 Cyg. Hene for extremely fast novae(t2 < 2 d) it is reasonable to suggest that the M15 alibration may not be valid.

Figure 1. Visual light urve of V4739 Sgr. � photoeletri photometry (MJUO); + visual estimatesfrom IAU Cir. 7692; 4 CCD photometry from IAU Cir. 7692,7702; # visually estimated upper limitfrom IAU Cir. 7692
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Table 2: Photoeletri photometry of V4739 Sgr from Mt John University ObservatoryHJD (2450000+) V mag U �B B � V V �RC V � IC2148.839 7.46 �0:71 0.55 0.53 0.992148.853 7.51 �0:74 0.56 0.55 1.012148.869 7.58 �0:75 0.55 0.56 1.042148.875 7.59 �0:76 0.56 0.56 1.042148.908 7.66 �0:78 0.55 0.60 1.102148.918 7.69 �0:80 0.54 0.61 1.122148.927 7.71 �0:81 0.55 0.61 1.112148.935 7.75 �0:81 0.54 0.62 1.132149.006 7.94 �0:86 0.53 0.68 1.222149.014 7.95 �0:87 0.53 0.70 1.242149.043 8.02 �0:87 0.52 0.72 1.262149.052 8.04 �0:87 0.53 0.72 1.272149.061 8.05 �0:88 0.53 0.73 1.282149.070 8.06 �0:89 0.54 0.73 1.292149.079 8.07 �0:89 0.54 0.74 1.292149.088 8.09 �0:87 0.52 0.75 1.302149.097 8.10 �0:87 0.52 0.75 1.312149.106 8.12 �0:89 0.55 0.77 1.332149.115 8.16 �0:90 0.53 0.77 1.332149.818 9.12 �0:93 0.28 1.09 1.532149.827 9.13 �0:89 0.27 1.09 1.562149.866 9.27 �0:86 0.26 1.13 1.562150.843 9.94 �0:84 �0:02 1.37 1.442150.847 9.95 �0:85 �0:04 1.39 1.462150.851 9.95 �0:87 �0:02 1.38 1.452150.856 9.94 �0:85 �0:02 1.36 1.452151.997 10.58 �0:68 �0:20 1.47 1.252152.002 10.49 �0:67 �0:11 1.43 1.232152.873 11.07 �0:64 �0:36 1.53 1.142152.878 11.06 �0:65 �0:36 1.54 1.162152.999 11.12 �0:65 �0:35 1.55 1.162153.004 11.14 �0:65 �0:38 1.56 1.152153.910 11.39 �0:66 �0:40 1.64 1.212153.914 11.37 �0:66 �0:38 1.60 1.192154.855 11.55 �0:71 �0:32 1.68 1.142154.861 11.54 �0:71 �0:32 1.66 1.152160.830 12.75 �0:79 �0:32 1.41 1.022160.836 12.76 �0:69 �0:30 1.42 1.022161.853 12.94 �0:75 �0:32 1.37 0.762161.858 12.98 �0:68 �0:37 1.42 0.642162.921 13.25 �0:81 �0:43 1.39 1.122162.924 13.22 �0:75 �0:39 1.35 1.012163.862 13.49 �0:82 �0:47 1.45 0.82163.869 13.51 �0:82 �0:48 1.45 1.02164.846 13.56 �0:83 �0:33 1.30 0.72164.850 13.62 �0:78 �0:43 1.35 0.5
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Figure 2. Photoeletri olour urves of V4739 Sgr from Mt John

Referenes:Capaioli, M., Della Valle, M., D'Onofrio, M., Rosino, L., 1989, AJ, 97, 1622Della Valle, M., Livio, M., 1995, ApJ, 452, 704Ingram, D., Garnavih, P., Green, P., Szkody, P., 1992, PASP, 104, 402Menzies, J.W., Cousins, A.W.J., Ban�eld, R.M., Laing, J.D., 1989, South Afrian Astr.Obs. Cir., 13, 1Payne-Gaposhkin, C.H., 1957, The Galati Novae, (North Holland Pub. Co., Amster-dam)Pereira, A.J.S., 2001, IAU Cir., No. 7692van den Bergh, S., Younger, P.F., 1987, Astron. Astrophys. Suppl. Ser., 70, 125Vanlandingham, K., 2001, IAU Cir., No. 7696Warner, B., 1995, Catalysmi Variable Stars, (Cambridge Univ. Press., Cambridge)Young, P.J., Corwin, H.G. Jr, Bryan, J., de Vauouleurs, G., 1976, ApJ, 209, 882
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OBSERVATIONS OF H-ALPHA EMISSION IN VV CEPHEIPOLLMANN, ERNSThttp://pollmann.ernst.org

VV Cep is an elipsing binary with a period of about 20.4 years that is omprisedof a M2 Iab primary star and an early B seondary star. Goedike (1939) was �rst tospetrosopially observe it. Wright (1977) inferred the existene of intermittent masstransfer and an H� emitting disk. Kawabata et al. (1981) and Moellenho� et al. (1978,1981) further desribed what appears to be an aretion disk around the B star.Appropriately equipped amateur astronomers are now able to make sienti� ontri-butions in spetrosopy. This is largely due to the availability of highly eÆient CCDameras. The author built a Maksutov type mirror-prism- spetrograph with a CCDamera as the detetor. The instrument has a 100 mm aperture, 1000 mm foal length,and a prism with breaking angle of 30 degrees. Its entral wavelength is �xed at 6563 �Aand its dispersion is 3 �A/pixel. With this equipment the author observed VV Cep fromJuly 1996 until May 2001 and obtained 148 spetra. This period inluded an elipse ofthe B star from 1997 to 1999.With the binary at magnitude 4.9, exposure times were about 4 minutes for eahspetrum to ahieve 70-80range of the sensor. 20 spetra were ombined for measurement.The integration width for omputation of equivalent width (W ) for the H� emission linewas 6 nm. The formula to ompute W wasW = Zline(1� I(�)=I(�)) d�:I(�) is the ontinuum intensity at wavelength � and I(�) is intensity of the emission lineat the same wavelength. A linear funtion was usually suÆient to �t the ontinuum overthe 6 nm wavelength range entered on H�. This was done in a trial and error proess.Figure 1 is a representative spetrum.Figure 2 is a plot of W for H� emission as a funtion of time. The elipse of theemitting disk began in Marh 1997 (JD 2450511) and ended 673 days later. Ingress andegress lasted 128 and 171 days, respetively. The B star and disk were elipsed for 373days. Saito et al. (1980) observed the 1976{78 elipse with UBV photometry. In thatase, totality lasted about 300 days, signi�antly shorter than the latest elipse, and theentire event required about 1000 days.While after the ephemeris of Gaposhkin (1937) the mid-point of the elipse was to beexpeted at JD 2450790, this time an be determined from Fig. 2 at JD 2450827, thuswith a delay of 37 d (in the table the individual values of EW with the belonging JulianDate are spei�ed). Grazyk et al. (1999) determine the mid-point of the elipse 1997/99
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Figure 1. Standardized CCD spetrum of VV Cep

Figure 2. Plot of W for H� emission as a funtion of time
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from UBV photometry at approximately JD 2450855, thus with 65 d delay. Leedj�arv etal. (1999) obtained a similar value of 68 d ompared with the ephemeris in Gaposhkin(1937) likewise from UBV photometry as well as optial spetrosopy.Perhaps the most interesting feature of Figure 2 is the behavior of H� emission outsideof elipse. Large utuations in W ourred ontinuously over about 4.8 years. A possibleexplanation is variable mass aretion from the M supergiant to the aretion disk asdesribed by Wright (1977) and Stenel et al. (1993). There may also be related variationsin the disk's temperature and density. Further, the M supergiant has a semiregularpulsation period of 116 days (Saito et al. 1980) that may a�et the rate of aretion.Sine the disk is the apparent soure of H� emission, it is the best andidate to explainongoing hanges in intensity.V=R measurements of H� by Kawabata et al. (1981) during the 1976-1978 elipse mayindiate that the distribution of matter in the disk is not homogeneous. The strongerviolet emission peak may be formed by greater density in the left side of the disk whihrotates antilokwise. Di�erent strengths of the violet and red peaks during the 1997{1999 elipse an be inferred from the ingress and egress branhes of the plot in Figure 2.During ingress, with the disk's left side hidden and its right side in view, on averageW = 11 �A. At egress, with the left side emerging from elipse, W = 17 �A.
Referenes:Gaposhkin, S., 1937, Harvard Coll. Obs. Cir., No. 421Goedike, V., 1939, Publ. Obs. Univ. Mihigan, 8, 1Grazyk D., Mikolajewski, M., Janowski, J.L., 1999, IBVS, No. 4679Kawabata, S., Saijo, K., Sato, H., and Saito, M., 1981, PASJ, 33, 177Leedj�arv, L., Grazyk, D., Mikolajewski, M., Puss, A., 1999, A&A, 349, 511Moellenho�, C., Shaifers, K., 1978, A&A, 64, 253Moellenho�, C., Shaifers, K., 1981, A&A, 94, 333Saito, M., Sato, H., Saijo, K., Hayasaka, T., 1980, PASJ, 32, 163Stenel, R. E., Potter, D. E., Bauer, W. H., 1993, PASP, 105, 45Wright, K. O., 1977, JRASC, 71, 152



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5174 Konkoly ObservatoryBudapest14 September 2001HU ISSN 0374 { 0676PHOTOELECTRIC MINIMUM TIMES OF TWO RS CVn TYPEBINARY SYSTEMS: RT And AND SV CamEKMEKC� _I, F.; AK, H.Ankara University Observatory, Faulty of Siene, 06100, Tando�gan, Ankara, Turkeye-mails: ekmeki�astro1.siene.ankara.edu.tr, ak�astro1.siene.ankara.edu.tr
Observatory and telesope:40-m Cassegrain telesope of the T�UB_ITAK National Observatory (Turkey)Detetor: OPTEC SSP-5A photometer ontaining a side-on R1414Hamamatsu photomultiplierMethod of minimum determination:Kwee & van Woerden (1956)Observed star(s):Star name Type Coordinates (J2000) Ephemeris Soure(GCVS) RA De E PRT And RS 23 11 10 +53 01 33 2432443.7816 0.62893067 1SV Cam RS 06 41 19 +82 16 02 2449350.3037 0.593071 2Soure(s) of the ephemeris:1. Pribulla et al. (2000)2. Pojma�nski (1998)Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 24...RT And 51015.45144 .00009 I mean (BV R) �0.0239151016.39726 .00036 II mean (BV R) �0.0214951437.46258 .00016 I mean (BV R) �0.0252551438.40493 .00015 II mean (BV R) �0.02630SV Cam 51017.43356 .00013 I mean (BV R) 0.0072851137.53043 .00031 II mean (BV R) 0.00727

Referenes:Kwee, K. K., & van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327Pojma�nski, G. 1998, Ata Astron., 48, 711Pribulla, T., Chohol, D., Milano, L., Errio, L., Vittone, A. A., Barone, F., Parimuha,�S., 2000, A&A, 362, 169
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A 100 YEAR PERIOD STUDY OF V523 CASSIOPEIAE:A TRIPLE STAR SYSTEM?SAMEC, RONALD G.1; BANKS, DANIEL F.1; HERNANDEZ, REY1; FAULKNER, DANNY R.2;4;WILLIAMS, DAVID B.31 Astronomy program, Dept. of Physis, Bob Jones University, Greenville, SC 29614 USA,email: rsame�bju.edu2 The University of South Carolina { Lanaster, Box 899, Lanaster, SC 29721 USA, email: faulkner�s.edu3 P.O. Box 58, Whitestown, IN 46075, USA, email: DBwilyumz�aol.om4 Visiting astronomer, Lowell Observatory, Flagsta�, Arizona

V523 Cassiopeiae [WR16, CSV 5867, GSC 3257-167℄ has �gured prominently in studiesof very short period K-type non-degenerate elipsing binaries over the past 15 years orso. At 336.5 minutes, its period is one of the shortest among late type, W UMa ontatbinaries. V523 Cas is also noted for variations in its light urve and for large periodhanges. One of the authors (DBW) has aquired 50 times of low light found from asearh of the arhival photographi Harvard/SAO plate staks. The timings over theinterval from 1901 to 1942 and greatly extend the baseline over whih the period behaviorof V523 Cas may be studied. In addition, seven mean epohs of minimum light weredetermined from observations made during three primary and four seondary elipses from1999 observations at Lowell Observatory arried out by DRF. These times of minimumlight are announed in Table 1 (available eletronially through IBVS Web-site as �le5175-t1.txt) with standard errors in parentheses. Also listed is the starting epoh ofour light elements presented below. These were ombined with the over 400 timings ofminimum light available in the literature (see Table). These span the interval from 1963to 2001, yielding a hundred year period history (with a 21 year gap) spanning nearly185,000 orbits. This is probably the longest period study ever undertaken for a W UMabinary. The amazing results are reported here.A least-squares linear �t to all available timings resulted in the following linear lightelements: J:D: Hel: Min I = 2446708:d7706(27) + 0:23368973(8)� E; (1)where the probable errors are in parentheses. The O � C residuals for Equation (1)are plotted in Figure 1. The (O � C)1 residuals in Table 1 alulated with these lightelements. Mathematially, the data strongly suggest the sum of a sinusoidal variation anda ontinuous period inrease. We �tted the data to just suh an equation. This equationgives a �nal ephemeris of:J:D: Hel: Min I = 2446708:d800(9) + 0:23369099(18)� E ++ 1:02(9)� 10�11 � E2 + 0:036(5)� sin[4:0(0:3)� 10�5 � E � 1:0(0:1)℄: (2)
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Figure 1. O � C residuals alulated from Equation (1) for V523 Cas overlain with the sum of asinusoid quadrati ephemeris. The sinusoid and quadrati urves also are shown separately
The �t is plotted with the data in Figure 1, and the (O�C)2 residuals for Equation (2)are given in Table 1. The orrelation oeÆient for this exellent �t, R = 0:97 (a perfeturve �t would yield R2 = 1). The quadrati term, 1:d02�10�11�E2, may be due to massaretion onto the primary omponent or some as yet unexplained physial proess ausingthe binary omponents to ontinuously separate. Suh a ontinuous period inrease orderease is not unusual for short period ontat binaries. However, the sinusoidal behaviorwith an amplitude of 0.036(5) d (light time: 6.22 AU) is seen only in systems that have athird body present in the system. Assuming that this is the ase, and that the inlinationfrom our orbital solution for the lose pair is the same as the larger orbit, from Kepler'sthird law and Equation (2) we obtain a mass for the third star of 0.37 solar masses. Thisis similar to the masses of the stars that omprise the ontat binary. Milone, Hrivnak,and Fisher (1985) point soure model gives a total mass of � 0:88 solar masses, oursimultaneous (using our 1999 light urves) Rohe-lobe model yields 0.96. The periodof the larger system is 101(8) years. If there is a third member of this system as wesuggest here, then from Figure 1 we see the ompanion should be near greatest separationnow. The size of the orbit and the distane of the system result in a maximum angularseparation of about 0:003. The expeted V magnitude of the ompanion should be about15.0. With adaptive optis on a large telesope with good seeing it should be possible toresolve the ompanion, if it exists.This researh was partially supported by a grant from NASA administered by theAmerian Astronomial Soiety.
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Referenes:Bl�attler, E., 1989, BBSAG, No. 90Bohme, D., 1983, Mitt. Ver�and. Sterne, 8, 24Bradstreet, D.H., 1981, AJ, 86, 98Brelsta�, T.J., 1981, 1982, 1982, 1984, 1985, 1988, 1989, VSS Cirular, Nos. 59, 60, 61,63, 66, 72, 73Diethelm, R., 1974, BBSAG, No. 17Elias, D., 1982, BBSAG, Nos. 61, 62Haussler, K., 1974, IBVS, No. 887Ho�man, M., 1981, IBVS, No. 1976Kirby, G., 1988, VSS Cirular, No. 72Kohl, M., 1983, 1984, 1985, 1986, 1988, 1989, 1990, 1992, 1995, 1996, 1997, 1998, BBSAG,Nos. 68, 69, 70, 73, 74, 75, 77, 78, 79, 81, 87, 89{92, 96, 99, 100, 108, 111, 114, 116Lavrov, M.I., and Zhukov, G.V., 1976, Publ. Kazan Univ. Obs., 42, 46Lister, T.A., MDermid, R.M., Hildith, R.W., 2000, MNRAS, 317, 111Loher, K., 1974, 1975,1976, 1977, 1978, 1979, 1980, 1981, 1982, 1983, 1984, 1987, 1988,1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001,BBSAG, Nos. 16{21, 24{27, 29, 30, 32, 36, 38, 40, 41,44, 45{53, 55{57, 59, 60,63{65, 67{69, 71, 82, 84, 86, 87, 89, 90, 91, 92, 94, 96{103, 104{107, 109, 111{115,117, 118, 120{125Milone, E.F., Hrivnak, B.J., and Fisher, W.A., 1985, AJ, 90, 354Nelson, R.H. 2001, IBVS, No. 5040Peter, H., 1985, 1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998,BBSAG, Nos. 78, 83, 86, 89, 90, 91{94, 96, 98{103, 105{108, 110{117Pribulla, T., Va�nko, M., Parimuha, �S., Chohol, D., 2001, IBVS, No. 5056Same, R.G., and Bookmyer, B.B., 1987, PASP, 99, 1310Wils, P., 1983, 1984, BBSAG, Nos. 68, 69, 73
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BrhV35 = GSC 0703-1930 IS A SHORT-PERIOD RR VARIABLEBERNHARD, K.1;4; KIYOTA, S.2; LLOYD, C.31 A{4030 Linz, Austria, e-mail: kl.bernhard�aon.at2 Tsukuba, 305-0031 Japan, e-mail: skiyota�nias.affr.go.jp3 Spae Siene & Tehnology Department, Rutherford Appleton Laboratory, Chilton, Didot,Oxon. OX11 0QX, UK, e-mail: l�astro1.bns.rl.a.uk4 Bundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Munsterdamm 90,D{12169 Berlin, Germany

BrhV35 (GSC 0703-1930, 05h17m22:s0 +10Æ1802800, 2000, V � 12:m7) was disovered asa short-period variable of unknown type by Bernhard (2000) as part of a programme todisover and lassify new variables in seleted �elds on the edge of the northern MilkyWay (see Bernhard & Lloyd 2000 for further details). Following the eight survey obser-vations, additional long runs were made on one night by Bernhard, and on six nights byKiyota. The observations were made using a 20-m Shmidt{Cassegrain telesope and anun�ltered Starlight Xpress SX CCD amera with a Sony ICX027B hip (see Bernhard &Lloyd 2000), and a 25-m Shmidt{Cassegrain telesope with an Apogee AP-7 CCD am-era and Johnson V �lter. The omparison stars used were GSC 0703-2180, V � 12:m2 andGSC 0703-1901 V � 12:m2, whih were found to be onstant with a magnitude di�erene< 0:m03.The magnitudes, relative to GSC 0703-1901, of the two data sets were simply ombined;it was not neessary to apply any o�set to the un�ltered observations. The periodogramof the data shows two possible periods, lose to 4.4 and 5.4 yles day�1, whih are partof a series of strong 1-day aliases. However, the � 4:4 /d is inonsistent with the data.The longer period emerges unambiguously, giving the ephemeris of maximum lightJDMax = 2451614:873 + 0:22630� E:�5 �1The light urve using this ephemeris is shown in Figure 1, and has a slightly non-sinusoidal shape with a full amplitude of 0:m4. The variation is onsistent with a -typeRR Lyrae star, but the period is on the extreme edge of the observed range, making itone of the shortest period RR variables known. In the GCVS only HX Ara (P = 0:d219)has a shorter period (Kholopov et al. 1998). The amplitude and shape of the light urvesuggest that it is neither a Æ Suti nor � Cephei variable.The observed olour from the USNO A2.0 atalogue (Monet et al. 1999), b� r = 0:1,is quite blue, and is onsistent with other RR Lyrae stars found by this programme(Bernhard & Lloyd 2000). As the variation is not large, and the two POSS plates on whihthese magnitudes are based were taken onseutively, the observed value is probably afair indiation of the true b� r.
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The galati o-ordinates, l = 192; b = �16, plae the star towards the galati anti-entre, at intermediate galati latitude, and argue against the Æ Suti or � Cephei in-terpretation. They are entirely onsistent with an RR Lyrae star, and oinidentally, thegalati latitude is the same as HX Ara.This researh made use of the SIMBAD database, operated by the CDS at Strasbourg,Frane.

Figure 1. The phase diagram of the BrhV35 assuming that the omparison star GSC 0703-1901 hasV = 12:2. The CCD observations of Bernhard (�lled irles) and Kiyota (open irles) are folded withthe ephemeris given in the text, and a high-order Fourier �t over plotted

Referenes:Bernhard, K., 2000, vsnet-newvar, No. 274,http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/vsnet-newvar/msg00274.htmlBernhard, K., Lloyd, C., 2000, IBVS, No. 4920Kholopov, P.N., Samus, N.N., Frolov, M.S., Goranskij, V.P., Gorynya, N.A., Karit-skaya, E.A., Kazarovets, E.V., Kireeva, N.N., Kukarkina, N.P., Kurohkin, N.E.,Medvedeva, G.I., Pastukhova, E.N., Perova, N.B., Rastorguev, A.S., Shugarov,S.Yu., 1998, The Combined General Catalogue of Variable Stars, 4.1 EditionMonet, D., Bird, A., Canzian, B., Dahn, C., Guetter, H., Harris, H., Henden, A., Levine,S., Luginbuhl, C., Monet, A.K.B., Rhodes, A., Riepe, B., Sell, S., Stone, R., Vrba,F., Walker, R., 1998, The USNO-A2.0 Catalogue



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5177 Konkoly ObservatoryBudapest21 September 2001HU ISSN 0374 { 0676WR 140 IN \ECLIPSE" AGAINPANOV, KIRIL P.; DIMITROV, DINKOInstitute of Astronomy, Bulgarian Aademy of Sienes, Zarigradsko Chosse 72, 1784 So�a, Bulgariaemail: kpanov�astro.bas.bg, dinko�astro.bas.bg
WR 140 = HD 193793 (WC7 + O4-5) attrated muh attention during reent years asa periodi dust maker. Brightenings in the IR in 1977, 1985, and in 1993 were reportedby Williams et al. (1978, 1987a, 1987b, 1990) and Williams (1997), and whih wereattributed to the building of dust grains in the WR 140 wind. The re-ourrene of dustfollows exatly the 7.94-yr orbital period and oinides with the periastron passage (PP),where the wind-wind interation is strongest (e = 0:84). In 1993, several months afterthe PP, it was �rst observed a dip in the UBV with an amplitude of � 0:m03 (Panov etal. 2000).The \elipse" was probably aused by the arbon dust envelope, triggered at the PPby the olliding winds. After 1993, the dust envelope was gradually dispersed and lightin UBV gradually inreased to reah the \pre-elipse" level in 1998. Here we presentphotometry of WR 140 after the reent PP in 2001.14. The observations were taken inJune{August, 2001, with the 60-m telesope and the UBV -photoeletri photometer ofthe Rozhen National Astronomial Observatory.In Fig. 1 the di�erential light urve of WR 140 (omparison star = HD 193888, hekstar = HD193926) is shown in the sense HD 193888�WR 140, for the 1991{2000 (squares,Panov et al. 2000) and the 2001 observations (rosses). The June 2001 observations showlight minimum with an amplitude of about 0:m13 in V , 0:m14 in B, and 0:m20 in U , muhdeeper than the \elipse" at the previous PP in 1993. However, in 1993 we observedWR 140 at orbital phases 0.052{0.06 while in 2001 we were able to over the phases0.037{0.068. It is interesting to note, that the June 2001 dust was rapidly dispersed, andthe UBV light of WR 140 in July inreased and almost reahed the \pre-elipse" level(Fig. 2). The observations in August are onsistent with the normal WR 140 light. Thus,the June \dust episode" was very brief, ompared to the respetive dust grain buildingin 1993. Fig. 2 shows learly the di�erene in the light behaviour in the phase interval0.055{0.058. The reason for the di�erent photometri behaviour of the dust after the2001.14 PP is not yet lear.From the present observations, the deepest light minimum of WR 140 so far observedourred at orbital phases 0.038{0.046, if we assume a smooth trend of the light urvesbetween these orbital phases. The orbital phases are alulated with T0 = 2446160(periastron passage) and Porb = 2900 d. Our observations on�rm the build-up of dust inthe wind of WR 140, probably triggered by the interating winds of the two stars by the2001.14 PP.
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Figure 1. WR 140 light urve for 1991{2001. Squares: observations from 1991{2000. Crosses: 2001observations
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Figure 2. WR 140 light near periastron passages in 1993 (squares) and 2001 (rosses)
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This work was partly supported by the grant F{826 of the Bulgarian National SieneFoundation.

Referenes:Panov, K.P., Altmann, M., Seggewiss, W., 2000, A&A, 355, 607Williams, P.M., Beattie, D.H., Lee, T.J., et al., 1978, MNRAS, 185, 467Williams, P.M., van der Huht, K.A., The, P.S., 1987a, A&A, 182, 91Williams, P.M., van der Huht, K.A., The, P.S., 1987b, QJRAS, 28, 248Williams, P.M., van der Huht, K.A., Pollok, A.M.T., et al., 1990, MNRAS, 243, 662Williams, P.M., 1997, Ap&SS, 251, 321
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ON THE ORBITAL PERIODS OF TWO BONA-FIDE � BOOTIS STARSHD 64491 AND HD 141851ILIEV, I.KH.1; PAUNZEN, E.2; BARZOVA, I.1; ANDRIEVSKY, S.M.3; CHERNYSHOVA, I.V.4;KAMP, I.51 Institute of Astronomy, National Astronomial Observatory, P.O. Box 136, 4700 Smolyan, Bulgaria,e-mail: rozhen�mbox.digsys.bg2 Institut f�ur Astronomie der Universit�at Wien, T�urkenshanzstr. 17, 1180 Wien, Austria3 Instituto Astronômio e Geof��sio, Universidade de S~ao Paulo, Av. Miguel Stefano, 4200, S~ao Paulo SP,Brazil4 Department of Astronomy, Odessa State University, Shevhenko Park, 65014, Odessa, Ukraine5 Leiden Observatory, Niels Bohrweg 2, PO Box 9513, 2330 RA Leiden, The Netherlands
We report about the �rst estimation of the orbital periods for two apparent spetro-sopi binary (SB hereafter) systems: HD 64491 (V = 6:m22, HR 3083, HIP 38723) andHD 141851 (V = 5:m10, HR 5895, HIP 77660). Both stars were lassi�ed as bona-�de� Bootis andidates in the literature beause at this time they were believed to be ap-parent single objets. This group is haraterized as omprise of late B to early F-type,Population I objets whih exhibit a nearly solar abundane of C, N, O and S whereasthe Fe-peak elements are signi�antly sub-solar. There are two SB systems in whih bothomponents are true � Bootis type objets established via a detailed abundane analysis,namely HD 84948 and HD 171948 (Paunzen et al. 1998a).No detailed abundane analysis whih takes the binarity nature into aount has beenpublished for our two program stars up to now. Until suh an analysis has been done,a question mark has to be set behind the apparent � Bootis lassi�ation. Let us nowdisuss the two objets in more detail.HD 64491 was �rst lassi�ed as A9 Vp (� Boo) by Abt & Morrell (1995) and on�rmedas kA3hF0mA3 V (� Boo) by Paunzen & Gray (1997). Note that Uesugi & Fukuda(1982) give a projeted rotational veloity of 75 kms�1 whereas Abt & Morrell (1995)list 15 kms�1. Marhetti et al. (2001) performed spekle interferometry for this star andfound only an upper limit of 124 mas for the separation of possible omponents. The�rst noti�ation of the SB nature for this objet is given by Kamp et al. (2001) whoinvestigated high resolution spetra entered at 8670 �A. Paunzen et al. (1998b) reportedÆ Suti type pulsation for this objet with a period of 71 minutes and an amplitude of9 mmag in Str�omgren b whih makes it espeially interesting for further studies applyingthe tools of asteroseismology.HD 141851 is known as lose visual binary with a separation of 0:001 but without dataabout the luminosity of the omponents (Faraggiana & Bonifaio 1999). Abt (1984)lassi�ed this star as A3 Vnp (Mg wk) whereas Abt & Morrell (1995) and Paunzen et al.
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(2001) list A3 Vp (4481 wk) and A2 Va, respetively. Abt & Morrell (1995) give a v sin ivalue of 185 kms�1. This system onsists probably of a hot and a very ool omponentsine it was identi�ed as a X-ray soure by H�unsh et al. (1998). No variability with anupper limit of 4.2 mmag in Str�omgren b was found (Paunzen et al. 1998b).

Table 1: The observations for HD 64491 (upper setion) and HD 141851 (lower setion)HJD RV �(RV) Obs.[kms�1℄ [kms�1℄2450925.6351 +22.2 0.6 KPNO; 0.9 m; Coud�e2451238.4985 +6.3 0.8 BNAO; 2.0 m; Coud�e2451238.5257 +7.5 0.7 BNAO2451888.5126 +40.2 0.7 BNAO2451891.4220 +36.1 1.1 BNAO2451913.3713 +22.3 1.2 BNAO2451914.4005 +19.6 0.8 BNAO2451920.4512 +22.6 0.6 BNAO2451921.3880 +21.5 0.7 BNAO2451971.3864 +11.9 0.9 BNAO2451973.3791 +12.6 0.6 BNAO2451977.2216 +11.7 1.0 BNAO2452003.2919 +7.4 0.8 BNAO2452004.2442 +8.9 0.8 BNAO2452152.5931 +15.4 0.7 BNAO2449885.5946 �95 7 LNA; 1.6 m, Coud�e2449885.5946 �115 15 LNA2450495.6312 �26 10 ASIAGO; 1.8 m, Ehelle2450664.4413 �39 5 CASLEO; 2.15 m, Ehelle2451234.5377 �10 3 BNAO2451236.4845 �8 3 BNAO2451238.5538 �12 3 BNAO2451284.4546 �17 3 BNAO2451296.4247 �20 5 BNAO2451307.4360 �19 4 BNAO2452003.4438 �12 2 BNAO2452069.3324 �9 2 BNAO2452090.2856 �7 3 BNAO2452123.2754 �9 2 BNAO2452150.2469 �9 2 BNAO
Table 1 lists the Helioentri Julian Dates, the average radial veloity, its mean errorand the observatories where the measurements were done. The average radial veloitieswere alulated from individual measurements of several lines with the orretion forthe mean helioentri veloity. The errors are muh larger for HD 141851 than for themoderate rotator HD 66491 beause there is one hot, fast rotating, omponent superposedwith a very ool slow rotating one with very weak lines in the used spetral domain (mainlythe Na D doublet). Figure 1 shows the measurements graphially.
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Figure 1. The radial veloity urves for HD 64491 (upper panel) and HD 141851 (lower panel) aslisted in Table 1
Due to the temporal distribution of our observations, lassial time series algorithmsuh as Fourier tehniques, sine �ts or the Phase-Dispersion-Minimization does not resultin a reasonable solution. From an examination of Table 1 we are able to onlude thatthe orbital period for HD 64491 is between 230 days (taking the measurements at HJD2451888.5126 and 2452003.2919 as half the period) and 760 days (taking the two \minima"at HJD 2451238.4985 and 2452003.2919 as hypothetial real period).The orbital period for HD 141851 is signi�ant longer than the time base of our availableobservations (2265 days). Due to the shape of the radial veloity urve (Figure 1) we thinkthat the period is at least ten times longer than the atual time base of our observations.Further radial veloity measurements and a detailed abundane analysis for both ob-jets taking into aount the binarity are needed to shed more light on the true nature ofthese systems.Aknowledgements: SMA would like to express his gratitude to FAPESP for the visitingprofessor fellowship (No. 2000/06587-3). Use was made of the SIMBAD, operated at CDS,Strasbourg, Frane.

Referenes:Abt, H.A., 1984, In: The MK Proess and Stellar Classi�ation, Garrison R.F. (ed.),David Dunlap Observatory, Toronto, p. 340Abt, H.A., Morrell, N.I., 1995, ApJS, 99, 135Faraggiana, R., Bonifaio, P., 1999, A&A, 349, 521
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H�unsh, M., Shmitt, J.H.M.M., Voges, W., 1998, A&AS, 132, 155Kamp, I., Iliev, I.Kh., Paunzen, E., et al., 2001, A&A, 375, 899Marhetti, E., Faraggiana, R., Bonifaio, P., 2001, A&A, 370, 524Paunzen, E., Gray, R.O., 1997, A&AS, 126, 407Paunzen, E., Heiter, U., Handler, G., et al., 1998a, A&A, 329, 155Paunzen, E., Weiss, W.W., Kushnig, R., et al., 1998b, A&A, 335, 533Paunzen, E., Du�ee, B., Heiter, U., Kushnig, R., Weiss, W.W., 2001, A&A, 373, 625Uesugi, A., Fukuda, I., 1982, Revised Catalogue of Stellar Rotational Veloities, Depart-ment of Astronomy, Kyoto Univ., Kyoto



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5179 Konkoly ObservatoryBudapest27 September 2001HU ISSN 0374 { 0676THE FIRST GROUND-BASED PHOTOMETRICOBSERVATIONS OF V401 LACERTAEBULUT, _I.; DEM_IRCAN, O.C�anakkale Onsekiz Mart University, Faulty of Arts and Sienes, Department of Physis,TR-17100 C�anakkale, Turkey, email: ibulut�omu.edu.tr, demiran�omu.edu.tr
The variability of V401 La (HIP 109283 = BD +48Æ3621, �2000 = 22h08m21:s25,Æ2000 = +49Æ13015:006) was �rst disovered by HIPPARCOS (ESA, 1997). The photo-metri observations of the system by HIPPARCOS show an Algol type light urve withan amplitude of 0:m230 ranging from 7:m932 to 8:m162 in V . The mean orbital period de-rived by HIPPARCOS from the best light urve �t is 1:d95010 and the epoh is given asJD 2448501.7900 (ESA, 1997). The spetral type of the system is given as A0.

Figure 1. The light and olor urves of V401 La
The �rst ground-based photometri observations of V401 La were made on 17 nightsduring 2000 and 2001 observing seasons with a 40-m Cassegrain telesope at the T�UB_I-TAK (Sienti� and Tehnial Researh Counil of Turkey) National Observatory. The
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Figure 2. Expanded view around the seondary elipses
observations were seured by using a single hannel OPTEC SSP-5A photometer headwhih ontains a side on R-4457 (PMT) Hamamatsu photomultiplier and UBV �lterset lose to the standard system. Di�erential observations, in the sense variable minusomparison, were orreted for the atmospheri extintion and the light time e�et. Theomparison star is BD +48Æ3613 (HIP 109026), and the hek stars are BD +44Æ4041(HIP 209932). The standard errors of our observations are about 0:m014, 0:m011, and0:m008 in U , B and V �lters, respetively.The light and olor urves were plotted in Figure 1 together with the HIPPARCOSlight urve. New light urves show that the depths of the elipses are remarkably di�erent.The estimated values are 0:m216 and 0:m089 for the primary and the seondary minimarespetively. The enlarged elipse light urve reveal that the duration of the primaryand seondary elipses are about 3.76 and 4.28 hours. It means that the primary elipseours relatively loser to periastron. The position of seondary minimum shifts towardsdereasing phases (Fig. 2). About 0.06 phase shift of the seondary minimum in nineyears between HIPPARCOS and our observations gives the �rst estimate of about 150 yrfor the apsidal motion period of V401 La. The system seems to be a good andidate ofelipsing binary with apsidal motion. Therefore further observations of the system areneeded in �nding the apsidal motion parameters.Aknowledgements. We aknowledge the observing time at the T�UB_ITAK NationalObservatory. This work was supported by the Researh Fund of C�anakkale Onsekiz MartUniversity (Projet No:99/18).
Referene:ESA, 1997, The Hipparos & Tyho Catalogues, SP{1200
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THE CHANGING AMPLITUDE OF THE Æ SCUTI STAR AN LynLACLUYZ�E, A.; SMITH, H. A.; CLARK, A. R.; CRAVEN, J. C.; INGBER, M. A.; LAM, K.;LANDE, J. L.; NEIR, M. G.; PRICHARD, M. N.; SHEPPARD, M. R.; ZIETHE, J.Dept. of Physis and Astronomy, Mihigan State University, East Lansing, MI 48824, USA,email: smith�pa.msu.edu

The Æ Suti variable AN Lyn was disovered by Yamasaki et al. (1981) and has beenthe subjet of several subsequent investigations (Rodriguez et al. 1997b and referenestherein). Earlier studies have shown that AN Lyn exhibits a single dominant frequeny,whih Rodriguez et al. (1997a,b) found to be 10.1756 /d. Rodriguez et al. (1997b)identi�ed additional frequenies of 18.1309 /d and 9.5598 /d, though both of thesehad amplitudes muh smaller than that of the 10.1756 /d frequeny. Rodriguez et al.(1997a,b) reported that the amplitude of AN Lyn delined between the early 1980s andmid 1990s. However, Zhou (2001) reently reported that the amplitude inreased between1994 and 2000.We obtained CCD photometry of AN Lyn on nine nights between JD 2451989 andJD 2452042. All observations were obtained with an Apogee AP7 CCD on the 60-mtelesope of the Mihigan State University Observatory. Di�erential photometry in theJohnson V passband was seured relative to GSC 02990-00019. This star was also usedas a omparison star by Yamasaki et al. (1981), who determined its magnitude to beV = 11:m01. The Tyho system V magnitude is listed as 10:m97. A seond, fainter,star was used to hek the nightly variability of GSC 02990-00019, but was not used inobtaining the AN Lyn photometry.We performed a period searh on the 738 data points using a disrete Fourier trans-form. The best single frequeny (f1) was found to be 10:1739� 0:0002 /d, lose to, butsmaller than, the previously determined strongest frequeny. A �t to the light urve usinga frequeny of 10.1739 /d and its �rst �ve higher harmonis produed residuals with astandard deviation of 0:m012, omparable to the unertainty expeted from our photome-try. The data were prewhitened to remove the 10.1739 /d frequeny and its harmonis,and the period searh was repeated. There was no lear evidene for a seondary fre-queny, but frequenies with amplitudes as small as those of the seondary frequeniesreported by Rodriguez et al. (1997b) might not have been deteted. The di�erential lighturve of AN Lyn is shown in Figure 1. The V amplitude of the f1 term is 0:092� 0:001mag.These observations on�rm Zhou's result that the amplitude of AN Lyn has been in-reasing. V amplitudes of the f1 frequeny of AN Lyn are plotted in Figure 2. Amplitudesfor 1996 and earlier years are taken from Table 3 of Rodriguez et al. (1997b). The am-plitude for 2000 is taken from Zhou (2001), while the amplitude for 2001 is based upon
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Figure 1. Light Curve of AN Lyn folded with a frequeny of 10.1739 /d

Figure 2. Amplitude of the f1 frequeny. Vertial lines indiate error bars
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the observations reported here. Further observations are needed to disover whether theinrease in amplitude ontinues.This work has been supported in part by the National Siene Foundation under grantAST9986943.
Referenes:Rodriguez, E., Gonzalez-Bedolla, S.F., Rolland, A., Costa, V., & Lopez de Coa, P.,1997a, A&A, 324, 959Rodriguez, E., Gonzalez-Bedolla, S.F., Rolland, A., Costa, V., Lopez-Gonzalez, M.J., &Lopez de Coa, P., 1997b, A&A, 328, 235Yamasaki, A., Okazaki, A., & Kitamura, M., 1981, PASP, 93, 77Zhou, A.-Y., 2001, in Radial and Nonradial Pulsations as Probes of Stellar Physis, IAUColl. 185, ASP Conf. Ser., eds. C. Aerts, T. Bedding, J. Christensen-Dalsgaard (inpress)
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NEW VARIABLE STARS ALONG THE NORTHERN MILKY WAYDAHLMARK, LENNARTResidene Jeanne d'Ar, 176 Avenue Majoral Arnaud, F-04100 Manosque, Frane
This report summarizes the results of a variable-star searh in the 20Æ � 15Æ areaentered at 21h22m/+30Æ (1950). This is a ontinuation of the series overing a broadregion of the northern Milky Way. The basi proedures involved are the same as inprevious reports (see e.g. Dahlmark 2000).The light urves were prepared from the following photographi materials. Seventeenyellow/blue plate-pairs (Kodak 103a-D + GG11 �lter and 103a-O un�ltered) were ex-posed between 1967 and 1982. In addition thirty-three �lms (Kodak TehPan 4415 +GG495 �lter) were taken in the years 1992{2001. Three exposures with a 20-m f=1:5Shmidt amera taken between 1995 and 1997 were examined and used to prepare �nderharts. Ten plate- or �lm-pairs were sanned for variables with a blink omparator andwith four stereo omparators used in tandem. Magnitudes were determined in a stereomi-rosope using omparison stars taken from the Guide Star Catalogue (Lasker et al. 1990).The yellow-light magnitudes `mv' shown in Table 2 are thus tied to the GSC (northern)magnitude sale and will be systematially somewhat brighter than standard Johnson V .In this �eld �fty-four new variables were found. Table 1 shows identi�ations and thebest available positions for the new stars. The oordinates were drawn, in desendingorder of preferene, from the 2MASS point-soure atalogue (seond release, Skrutskie etal. 2000), GSC-ACT (Gray 1999), USNO{A2.0 (Monet et al. 1998), or the reent GSC-2.2(STSI 2001). One star is bright enough to appear in Tyho-2 (H�g et al. 2000). LD 385 isone of a lose pair whose position was estimated (�200) on the Digitized Sky Survey via theGoddard SkyView utility. The soure of the positions is oded in olumn `s' of Table 1 asfollows: A = USNO{A2.0, G = GSC-ACT, g = GSC-2.2, M = 2MASS, S = SkyView, T= Tyho-2. The MSX atalogue (Prie et al. 2001) was a useful aid in identifying some ofthe stars. MSX identi�ations are made for objets not appearing in the IRAS atalogues.The �nal olumn gives other identi�ations from SIMBAD and external atalogues thatmath in position and objet type. `DO' numbers refer to the Dearborn red stars atalogue(Lee et al. 1947), with spetral types quoted in parentheses; `CGCS' numbers are fromthe seond Stephenson arbon-star atalogue (Stephenson 1989).LD 402 was identi�ed as V1904 Cyg after the observations were ompleted. The perioddetermined here is similar to that found by Zemliannikova (1986). Several stars have beenindependently reported as variable by other amateur observers. Among these LD 383 =Had V18 = V422 Vul was named on a reent GCVS name-list. For most of the remainderusually only a few observations have been previously available.
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Table 1: Positions and identi�ationsName RA (2000) De s GSC IRAS Other IDsLD 367* 20 34 45.85 +32 48 13.2 G 2690-1071 20327+3237LD 368 20 37 00.15 +33 54 08.9 M 20350+3343LD 369 20 37 01.19 +30 39 45.6 M 20349+3029LD 370 20 37 11.25 +34 22 14.6 M 20352+3411LD 371* 20 38 19.81 +34 12 20.7 M 20363+3401 [PCC93℄ 420LD 372* 20 39 01.13 +27 29 33.1 ALD 373 20 39 50.10 +34 37 18.0 G 2694-2096 20378+3426LD 374 20 43 00.54 +33 24 43.6 M 20409+3313LD 375* 20 43 21.11 +26 24 36.8 gLD 376 20 44 12.47 +26 12 46.3 A 20420+2601LD 377 20 45 01.24 +27 15 07.3 ALD 378 20 49 05.91 +23 21 51.9 MLD 379 20 53 09.51 +32 31 04.8 gLD 380* 21 01 29.92 +25 03 42.6 G 2176-1341 20593+2451LD 381 21 04 05.56 +26 32 11.1 M 21019+2620LD 382 21 04 05.52 +32 30 13.2 M 2705-0784LD 383* 21 05 11.04 +26 54 14.5 A 21030+2642 V422 VulLD 384 21 05 32.23 +35 25 05.9 M 2709-2776LD 385* 21 07 55.6 +35 35 21 SLD 386* 21 08 01.30 +23 43 44.6 G 2173-0719 21057+2331 StM 536LD 387 21 09 01.23 +27 31 23.2 T 2181-1309 21068+2719 DO 20055 (M6)LD 388* 21 10 14.82 +31 29 40.7 M 21081+3117LD 389* 21 10 19.33 +33 28 53.8 MLD 390* 21 10 47.76 +34 20 06.4 M 21087+3407LD 391* 21 11 13.60 +34 19 14.3 MLD 392* 21 11 19.97 +31 23 19.1 G 2702-0676 21092+3111LD 393 21 13 43.61 +28 00 13.9 G 2194-2252 21115+2747LD 394* 21 14 12.26 +36 39 00.0 g [D75℄ 130 (M7)LD 395 21 16 45.00 +29 13 39.5 G 2198-1085 F21145+2900LD 396 21 17 09.56 +31 07 49.9 M 2702-1537 21150+3055LD 397 21 18 34.71 +33 44 30.8 MLD 398 21 19 39.94 +35 00 11.1 M 2711-0059LD 399 21 19 53.00 +35 08 57.9 M 2711-0433LD 400 21 20 19.48 +28 08 57.6 MLD 401 21 20 31.92 +33 07 17.6 M 2707-1462 CGCS 5254 = DO 20294LD 402* 21 24 43.63 +33 59 17.3 M V1904 CygLD 403* 21 25 18.84 +27 03 25.8 G 2195-1274LD 404 21 25 27.63 +22 25 42.1 G 1675-1355 21231+2212LD 405 21 29 55.82 +23 13 05.9 G 2188-0931LD 406 21 31 17.65 +26 44 06.4 A 21290+2630LD 407 21 31 54.64 +33 03 02.8 M 2708-1539 MSX G081.7116{13.4145LD 408 21 35 09.76 +31 11 35.9 M 2704-0321 MSX G080.8816{15.2254LD 409 21 36 04.16 +36 13 47.0 G 2729-2282 MSX G084.5981{11.7114LD 410 21 39 32.32 +30 03 51.1 A MSX G080.7727{16.6915LD 411 21 39 55.09 +31 19 16.1 ALD 412 21 43 00.06 +32 41 38.9 G 2721-1053 MSX G083.2033{15.2747LD 413 21 43 10.31 +35 45 13.6 G 2729-2394LD 414 21 43 35.93 +37 22 34.9 A 21415+3708LD 415 21 44 47.46 +34 27 15.3 G 2725-1671 21426+3413 MSX G084.7122{14.2212LD 416 21 46 09.65 +35 56 16.3 G 2730-0323 21440+3542LD 417 21 51 55.43 +29 17 13.3 G 2214-1992 MSX G082.2985{19.0853LD 418 21 52 58.57 +33 48 29.1 G 2726-1773 F21508+3334LD 419 21 59 40.64 +29 39 59.3 G 2215-0401 21574+2925LD 420 22 07 09.90 +28 28 37.2 G 2216-1795 F22048+2813
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Notes:LD 367 northern star of a small trio, GSC position possibly slightly in error.LD 371 Yoshida (2000) variable MisV1031.LD 372 northeastern star of a pair.LD 375 southeastern star in a tight (� 700) line of three. Faint on POSS-I plates (red � 18m,not present on the blue plate).LD 380 Yoshida (2000b) variable Mis V0967.LD 383 Haseda (1999) variable Had V18, GCVS designation assigned in 76th name-list(Kazarovets et al. 2001).LD 385 southwestern star of a pair.LD 386 Collins (2000) variable Q1991/78.LD 388 Wakuda variable 34.LD 389 Hiraga variable Hrm V J211021+332912.LD 390 Collins (2000) variable Q2000/247.LD 391 not red: 2MASS J �K = 0:3.LD 392 Yoshida (2000a) variable Mis V0768.LD 394 Hiraga variable Hrm V J211412+363905; southeastern star of a lose pair.LD 402 GCVS identi�ation on�rmed on hart in Zemliannikova (1986).LD 403 faint ompanion on south.

Table 2: Elements of variationName max min b� r type epoh period(mv) JD 2400000+ (days)LD 367 11.3 13.3 SR 50765 302LD 368 13.0 16.0 M 51895 433:LD 369 12.1 15.0 4.3 M 51109 402LD 370 12.4 14.5 6.3 SRa 51867 400LD 371 13.4 >16.0 ILD 372 13.3 15.0 3.9 SRa 50637 359:LD 373 11.8 13.2 2.9 LbLD 374 13.7 >16.0 ILD 375 12.5 >14.8 4.4 SRa 51432 392LD 376 12.0 15.8 4.6 M 51432 347LD 377* 12.5 >16.0 2.8 M 50691 163LD 378 13.1 >16.0 2.9 SRLD 379* 13.2 >16.2 3.2 M 51432 800?LD 380 12.0 15.0 3.1 M 50637 335LD 381 12.2 15.0 2.8 M 51513 320LD 382* 11.0 15.5 2.5 SR 51931 400?LD 383 10.5 14.9 3.3 M 51867 310LD 384* 12.8 14.2 2.5 E 51931 <73LD 385 13.1 14.4 SR 51432 289LD 386 10.5 14.4 3.7 M 51836 332LD 387 9.7 11.1 3.3 LbLD 388 11.2 14.3 6.9 SRa 51432 360:LD 389* 11.3 14.6 3.6 M 50691 280LD 390 10.4 14.9 2.8 M 51432 382LD 391 12.5 14.6 0.5 LbLD 392 11.2 >15.0 2.3 M 51461 336LD 393 11.7 >16.0 M 51895 369LD 394 10.6 >14.7 M 50637 363LD 395 12.2 >14.4 2.8 Lb
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Table 2 (ont'd.): Elements of variationName max min b� r type epoh period(mv) JD 2400000+ (days)LD 396 11.5 15.0 2.5 M 51641 299LD 397 13.5 15.9 2.3 SRa 51908 240:LD 398 12.1 13.3 3.5 IbLD 399 11.8 13.3 2.1 IbLD 400 12.4 14.1 2.5 LbLD 401 10.7 13.2 5.1 SRa 51836 387LD 402* 11.3 >15.0 2.4 M 51867 282:LD 403 13.3 15.6 2.3 SRa 51931 391LD 404 11.9 13.4 3.0 SRaLD 405 12.0 13.0 2.5 LbLD 406 11.1 >15.0 3.6 M 51432 350LD 407 11.5 15.6 2.6 M 51895 231LD 408 12.7 14.8 3.0 SRa 51542 235LD 409 11.3 12.9 2.7 SRLD 410 14.0 15.5 2.5 SRbLD 411 12.5 >16.0 2.6 M 50716 746LD 412 11.4 13.7 2.9 LbLD 413 13.2 15.1 1.5 SR 51836 380LD 414 12.0 15.0 2.6 SR 51513 404:LD 415 10.8 >16.0 LbLD 416 11.6 15.2 2.8 M 51513 320LD 417 11.9 13.5 3.5 LbLD 418 11.6 13.1 1.7 SRLD 419 12.0 13.5 2.3 SRLD 420 12.0 16.1 2.2 M 51641 195

Notes:LD 377 mr = 16.8 in USNO-A2.0.LD 379 period near 608d from 1967 to 1977, and 800d from 1995 to 2001.LD 382 periodiity not always apparent.LD 384 Six minima observed; the true period is probably some small fration of the periodgiven. P. Guilbault (priv. omm.) suggests from preliminary observations that thestar is ontinuously variable, and probably of the � Lyr or W UMa type.LD 389 Hiraga also derives a period of 280d.LD 402 Zemliannikova (1986) obtains a period of 290:d4.
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Figure 1.
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Figure 2.
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Figure 3.
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The elements of variation are olleted in Table 2. An asterisk by the star nameindiates a note following the table. The light urve determinations are based usuallyon �fty magnitude estimates for eah star. From these the magnitude range, provisionalvariability type, epoh of maximum, and period have been determined. The olumn `b�r'shows star olors from USNO{A2.0; these are not well alibrated to any standard system,but serve to indiate in a qualitative way the sorts of stars involved.Finder harts (Figs. 1{3) are shown both for stars in the present list and the previousone (LD 342{366), whih were inadvertently omitted from Dahlmark (2000).I would like to thank Gerhard Klaus (Grenhen, Switzerland), who has provided me formany years with �nding harts and magnitudes from the GSC for eah of the variables.Brian Ski� (Lowell Observatory) has heked the oordinates and identi�ations, andhas prepared the material for publiation. All the atalogue searhes exept in GSC-2.2were done using the CDS-Strasbourg VizieR utility. Preliminary designations for suspetvariables were identi�ed in Taihi Kato's handy `newvar' list (Kato 2001).

Referenes:Collins, M., 2000, http://www.demon.o.uk/astronomer/mikes variables.htmlDahlmark, L., 2000, IBVS, No. 4898Gray, W., 1999, http://www.projetpluto.om/gs at.htmHaseda, K., 1999, http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/obs20000/msg00273.htmlH�g, E., Fabriius, C., Makarov, V. V., Bastian, U., Shwekendiek, P., Wiene, A.,Urban, S. E., Corbin, T., and Wyo�, G., 2000, Astron. Astrophys., 357, 367Kato, T., 2001, ftp://ftp.kusastro.kyoto-u.a.jp/pub/vsnet/others/newvar.atKazarovets, E. V., Samus, N. N., and Durlevih, O. V., 2001, IBVS, No. 5135Lasker, B. M., Sturh, C. R., MLean, B. J., Russell, J. L., Jenkner, H., and Shara, M.M., 1990, Astron. J., 99, 2019Lee, O. J., Baldwin, R. J., Hamlin, D. W., Bartlett, T. J., Gore, G. D., and Baldwin, T.J., 1947, Ann. Dearborn Obs., 5, 1Monet, D., Bird, A., Canzian, B., Harris, H., Reid, N., Rhodes, A., Sell, S., Ables, H.,Dahn, C., Guetter, H., Henden, A., Leggett, S., Levison, H., Luginbuhl, C., Martini,J., Monet, A., Pier, J., Riepe, B., Stone, R., Vrba, F., Walker, R., 1998, USNO{A2.0;U.S. Naval Observatory, Washington DC; see also http://www.nofs.navy.milPrie, S. D., Egan, M. P., Carey, S. J., Mizuno, D. R., and Kuhar, T. A., 2001, Astron.J., 121, 2819Skrutskie, M. F., 2000, http://www.ipa.alteh.edu/2massStephenson, C. B., 1989, Publ. Warner & Swasey Obs., 3, 53STSI, 2001, http://www-gsss.stsi.edu/support/data aess.htmYoshida, S., 2000a,http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/vsnet-newvar/msg00116.htmlYoshida, S., 2000b,http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/vsnet-newvar/msg00516.htmlYoshida, S., 2000,http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/vsnet-newvar/msg00622.htmlZemliannikova, S. V., 1986, Perem. Zvezdy, 22, 359
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V, IC OBSERVATIONS OF THE VARIABLE ANTIPIN V71BACHER,A.; LEDERLE,C.; GR�OMER,G.; KAPFERER,W.; KAUSCH,W.; KIMESWENGER, S.Institut f�ur Astrophysik, Leopold-Franzens-Universit�at Innsbruk, Tehnikerstr. 25, A-6020 Innsbruk, Austriae-mail: stefan.kimeswenger�uibk.a.at

The variable star Antipin V71 was disovered on the Mosow plate olletion (Antipin2000). We rossidentify the objet with the star USNO SA2 1500-00018885. The star isgiven there with 15:m7 and 15:m0 in the red and the blue passbands, respetively. Aurateastrometry based on a loal USNO SA2 frame relative to the surrounding astrometri starsAC2000 451 (= Tyho-2 1053516), AC2000 191 and AC2000 332 (= Tyho-2 1053462)leads to �J2000:0 = 00h00m52:s901� 0:s025; ÆJ2000:0 = 62Æ25014:0084� 0:003:CCD photometry of this rapid variable (P = 0:d0865524, Antipin 2000) was obtainedat the Innsbruk 60-m RC telesope during two runs Otober 20, 2000 (MJD 51838)and Deember 5, 2000 (MJD 51884) using Johnson V and Cousins IC �lters. Eight stars,later absolute alibrated as tertiary standards at the end of the seond run, were hosen toobtain di�erential photometry. The exposure time was 200 and 150 seonds in V and IC,respetively. Due to irrus louds on Otober 20 sometimes the exposure were extendedup to 600 seonds in V .

Figure 1. The 2:08� 3:07 �eld around Antipin V71 (thik horizontal bar) and the omparison stars usedfor the di�erential photometry (N is up, E is left)
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Figure 2. The V (+) and the IC (�) light urve of the target
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Figure 3. The hange of the V � IC olor as funtion of the phase
For the soure extration we used SExtrator (Bertin & Arnouts 1996). The absolutealibration was obtained by 55 frames of the stars HR 670, 7891, 8585, HD 58142 andHD 204414 taken on Deember 5.The light urve learly shows an asymmetrial behavior. We assume Antipin V71 tobe a high amplitude Æ St type star (HADS). There is a slight bump at phase of about0.3 to 0.5. The light urve does not hange during the whole set of observations overingmore than 500 pulsations in total. Antipin (2000) obtained a �rst light urve by using 856photographi plates obtained in the years 1948 to 1994. Thus he was able to auratelyderive the period. We obtained, using the original period, a slightly di�erent phase ofmaximum light Max: = HJD 2441186:458� 0:001 + 0:d0865524� E:

Referenes:Antipin, S.V., 2000, IBVS, No. 4939Bertin, E., & Arnouts, S., 1996, A&AS, 117, 393
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SPECTROSCOPY AND PHOTOMETRY OF V1137 AqlMIROSHNICHENKO, A. S.1;21 Ritter Observatory, Dept. of Physis and Astronomy, University of Toledo, Toledo, OH 43606, USA2 Central Astronomial (Pulkovo) Observatory of the Russian Aademy of Sienes, Saint-Petersburg, 196140,Russia

V1137 Aql = SON 8114 was disovered by Ho�meister (1964), who deteted its bright-ness variations between mpg = 14:m5 and 16:m5. The variability type SR: was assigned tothe objet in the General Catalogue of Variable Stars (Kholopov et al., 1985). The starwas deteted by several satellite infrared (IR) surveys (RAFGL 2413, Prie & Murdok,1983; IRAS 19307+1338; MSX5C{G049.8933{02.7331, Egan et al., 1999), whih revealeda strong IR ux and emission features at 9.7 and 18 �m, indiative of the irumstellarsiliate dust. Ground-based IR photometry and spetrosopy (Joye et al., 1977; Lebofskyet al., 1978; Eiroa et al., 1983) showed that the objet's uxes were signi�antly variable.From BV RI photometry Eiroa (1981) onluded that V1137 Aql is a heavily reddenedM1-type star (see Table 1), and alulated possible distane (D) and overall, inter- andirumstellar, extintion (AV ) toward it: AV = 5:m05 and D = 313 p for the luminositytype III and AV = 4:m68 and D = 6:2 kp for Ia. Radio observations by Josselin et al.(1998) resulted in a detetion of the CO line emission with a ratio R = S60=Tmb = 293JyK�1 (where S60 is the 60-�m IRAS ux and Tmb is the brightness temperature of theCO (1{0) transition). These authors suggested that the latter result indiate that V1137Aql was a supergiant, beause less luminous post AGB stars have R � 150.However despite the extensive information from the IR region, optial observations ofV1137 Aql are still represented by photographi photometry (Gessner, 1983, 1986) andthe BVRI data (Eiroa, 1981). This allows only rough and indiret estimates of the star'sphysial parameters and evolutionary state. In order to �ll this gap we present the resultsof our multiolor photometry and low-resolution optial spetrosopy of V1137 Aql.The BV RIJHK observations in the Johnson photometri system were obtained be-tween July 1986 and August 1995 at two 1-meter telesopes of the Fesenkov AstrophysialInstitute (Kazakhstan) with a two-hannel photometer-polarimeter of the Pulkovo Obser-vatory (Bergner et al., 1988a). The results are presented in Table 1. The large di�erenein R � I between our data and those of Eiroa (1981) an be explained by the very redolor of the objet, di�erenes in the instrumental photometri systems, and intrinsivariability of the star. The deteted variations are � 1m in the V RI-bands, while theB-magnitude varies between 14:m5 and 15:m9 (similar to the results of Ho�meister, 1964).Two spetra of V1137 Aql (reiproal dispersion 50 �Amm�1, resolution 2.1 �A) wereobtained on 1991 July 20 (4235{5245 �A) and July 21 (5981{7013 �A) at the 6-metertelesope of the Russian Aademy of Sienes with a TV-sanner mounted in the Nasmyth
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Table 1: Photometri data on V1137 Aql = CRL 2413aDate JD B � V V V �R V � I V � J V �H V �K2440000+/07/78 b 3.21 12.03 2.59 4.83 { { {02/07/86 6614.23 3.16 11.33 2.59 4.26 5.74 { {13/09/89 7783.19 3.29 11.57 2.61 4.32 5.76 6.75 7.3316/09/89 7786.18 3.45 11.55 2.55 4.30 5.74 6.69 7.3427/08/91 8496.16 { 11.95 2.61 4.29 { { {07/11/92 8934.05 3.57 12.28 2.77 4.36 { { {12/08/95 9942.31 3.16 11.83 2.44 3.99 5.76 6.77 7.47a The mean errors (inluding those of translation from the instrumental to the standard photometrisystem) are as follows: 0:m02 in R � I, 0:m03 in V � R, V �K, and the V -band, 0:m05 in B � V ,V � J , and V �H.b The errors are 0:m01 in the V -band and 0:m02 in the olor-indies (Eiroa, 1981).

Table 2: Intensities of the TiO bands in the spetrum of V1137 AqlBand 4626 4669 4761 4804 4893 4955 5167 6158Imin=Imax 0.67 0.62 0.58 0.81 0.69 0.66 0.44 0.75
fous. Its most prominent features are TiO bands (see Table 2), whose intensities wemeasured using the tehnique by Boyarhuk (1969). We also deteted Balmer lines inabsorption, many strong metalli lines, and no obvious emission lines.The TiO band strengths were ompared with those of M stars with known spetraltypes from Boyarhuk (1969), who used dispersions of 61 and 80 �Amm�1. The resultingspetral type is M2-3. The spetrum of � Cep (M2 i), obtained at the Ritter Observatorywith a 0.25 �A resolution, turned out to be similar to our red spetrum of V1137 Aql,exept for the H� line whih an be partly �lled in by an emission omponent (Fig. 1,left panel). We also ompared the blue part of the objet's spetrum with that of AS501 (M4-5 i-ii, Bergner et al., 1988b), whih we obtained on 1991 July 20 at the 6-metertelesope with the same equipment. The luminosity dependent intensity ratios of the Fei lines at 4376, 4383, and 4389 �A and at 4427 and 4431 �A indiate that V1137 Aql is lessluminous than AS 501. Thus, our spetrosopi data suggest an MK type of M2/3 ii-iiifor V1137 Aql.Our photometry supported by the longer-wavelength data indiate that V1137 Aql issurrounded by a large amount of irumstellar dust, whose harateristis an be derivedby modelling the observed spetral energy distribution (SED). The IR data obtainedby di�erent authors show that the objet's ux at 11 �m varies from 46 Jy (Joye etal., 1977) to 195 Jy (Prie & Murdok, 1983). This is omparable with the amplitudeof the optial variations. The IRAS and MSX data, whih represent an intermediatebrightness level, were used along with the averaged optial data to onstrut the SED.Despite the unertainty in the IR uxes, its shape is better determined, whih is seenfrom our photometri data. To alulate theoretial SEDs, we used a radiative transferode DUSTY by Ivezi�, Nenkova, & Elitzur (1999) for spherial dusty envelopes. Thedust temperature distribution is alulated self-onsistently inluding dust sattering,absorption, and emission. A Kuruz (1994) model for Te� = 3750 K and log g = 1:0,roughly orresponding to an M2/3 iii star, was used to desribe radiation of the star and



IBVS 5183 3

Figure 1. Left panel. A part of the spetrum of V1137 Aql near the H� line (solid line). The dashedline represents the spetrum of � Cep obtained at the 1-meter telesope of the Ritter Observatory of theUniversity of Toledo with a �ber-fed �ehelle spetrograph and a Wright Instruments Ltd. CCD amera(the resolution is 0.2 �A) and re-binned to a onstant wavelength inrement of 2 �A. Both spetra arenormalized to the ontinuum level near the H� line. The wavelengths are in �A. Right panel. Theaveraged observed and dereddened SED of V1137 Aql and a theoretial model (solid line) alulatedwith the parameters desribed in text. Our optial and near-IR data are shown by �lled irles, theMSX uxes by �lled triangles, the IRAS uxes by �lled squares, and the IRAS low-resolution spetrumby pluses
optial properties of the interstellar dust (Mathis, Rumpl, & Nordsiek, 1977) to modeldust partiles in the envelope. Models with di�erent dust sublimation temperatures (Tsub),the envelope optial depths at 0.55 �m (�V ), and ratios of its outer and inner radii (Yout)were alulated. The dust density distribution / r�2 (where r is the distane from thestar) was �xed. We ompared the observed and theoretial SEDs adjusting the interstellarextintion AISV with the best �t shown in the right panel of Fig. 1.The modelling shows that the strengths of the siliate features are well reprodued bythe interstellar dust with �V = 5:2, while AISV ' 0:m1{0:m2. Tsub of 500{600 K is requiredto math the near-IR part of the SED and Yout � 100 to math its slope at � � 25 �m.However, the ombination of the satellite IR and our data, obtained non{simultaneously,make the relative ontribution of the irum- and interstellar extintion unertain. Sinethe observed near-IR olor-indies are not onsistent with a large AISV , we do not expet itto be � 1m. The observed J �H = 1:m02� 0:m03, whih is lightly a�eted by the thermalradiation, and intrinsi (J �H)0 = 0:m88 (Bessell & Brett, 1988) suggest AISV � 1:m2.The results of our alulations suggest that the dusty envelope around V1137 Aql isoptially thin in the IR but optially thik in the optial domain. Using the bolometriux (Fbol) and a relation of AISV versus D in the objet's diretion, we an estimate itsluminosity. Fbol, alulated from the theoretial SED saled with the observed uxes, is5 � 10�5 Wm�2 and is unertain within at least a fator of 2. Eiroa (1981) estimatedAISV � 3m at D � 1 kp in this diretion. Miroshnihenko (1996) studied the interstellarextintion law in a region of � 2Æ around MWC 314, loated in � 3Æ from V1137 Aql, andshowed that AISV reahes � 1m at D � 1 kp. Sine Fbol = �T 4� �R�D �2, where R� is thestar's radius, at D = 1 kp Mbol = �3:m2 and is lose to that of the luminosity type iii(Strai�zys & Kurilene, 1981). It orresponds to R� � 90 R� and is onsistent with reent
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estimates for normal M3-type giants by Dumm & Shild (1998).Thus, we onlude that V1137 Aql is an intermediate-luminosity oxygen-rih earlyM-type star showing brightness variations similar to those of the Mira stars. This isonsistent with its loation in a region of optial Mira variables in the IRAS olor{olordiagram (Olnon et al., 1984). Our luminosity estimate implies a main sequene mass of� 1 M� and a possible period of the variations of � 100d{150d(Wood et al., 1983). Theresults of our study an be veri�ed by follow up optial photometri monitoring as wellas by simultaneous photometri observations in a spetral range from 0.4 to � 10 �m.I thank N.V. Borisov for his help with obtaining spetrosopy and D.B. Mukanov, K.S.Kuratov, and T.A. Sheikina for their assistane with obtaining photometry. This researhhas made use of the SIMBAD database, operated at CDS, Strasbourg, Frane, and of thespetral arhive of the Ritter Observatory of the University of Toledo, Ohio, USA.
Referenes:Bergner, Yu.K., Bondarenko, S.L., Miroshnihenko, A.S., et al., 1988a, Izv. Glavn. Astron.Obs. v Pulkove, 205, 142Bergner, Yu.K., Miroshnihenko, A.S., Yudin, R.V., et al., 1988b, Pis'ma v Astron.Zhurn., 14, 616Bessell, M.S., and Brett, J.M., 1988, PASP, 100, 1134Boyarhuk, M.E., 1969, Izv. Krym. Astrophys. Obs., 39, 114Dumm, T., and Shild, H., 1998, New Astronomy, 3, 137Egan, M.P., et al., 1999, ARFL-VS-TR-1999-1522Eiroa, C., 1981, A&AS, 44, 77Eiroa, C., Hefele, H., and Qian Zhong-yu, 1983, A&AS, 54, 309Gessner, H., 1983, Mitt. Ver. Stern., 10, 35Gessner, H., 1986, Verand. Sonn., 10, 171Ho�meister, C., 1964, Astron. Nahr., 288, 49Ivezi�, �Z., Nenkova, M., and Elitzur, M., 1999, User Manual for DUSTY, Univ. of Ken-tuky, Internal Report, aessible at http://www.pa.uky.edu/�moshe/dustyJosselin, E., Loup, C., Omont, A., et al., 1998, A&AS, 129, 45Joye, R.R., Capps, R.W., Gillett, F.C., et al., 1977, ApJ, 213, L125Kholopov, P. N. et al., 1985, General Catalogue of Variable Stars, 4th Edition, MosowKuruz, R.L., 1994, Smithsonian Astrophys. Obs., CD ROM No. 19Lebofsky, M.J., Sargent, D.G., Kleinmann, S.G., and Rieke, G.H., 1978, ApJ, 219, 487Mathis, J.S., Rumpl, W., and Nordsiek, K.H., 1977, ApJ, 217, 425Miroshnihenko, A.S., 1996, A&A, 312, 941Olnon, F.M., et al., 1984, ApJ, 278, L41Prie, S.D., and Murdok, T.L., 1983, AFGL-TR-83-0161Strai�zys, V., and Kurilene, G., 1981, Ap&SS, 80, 353Wood, P.R., Bessell, M.S., and Fox, M.W., 1983, ApJ, 272, 99
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Contat binary EP And (GSC 2827-17, 1h42m29:s32, +44Æ45042:004, 2000.0, Vmax = 11:m9)was disovered by Strohmeier et al. (1955). Due to high proper motion, the system waslater misidenti�ed and designated as NSV 598 (see M�anek, 1994). Its orbital period wasreently studied by Qian & Yuan (2001). The authors onluded that the period of thesystem is inreasing at the rate dP=dt = 1:16 � 10�7 day year�1 and gave the followingquadrati ephemeris for the primary minimum:Min I = 2 442 638:5134 + 0:404110940� E + 6:44� 10�11 � E2:�9 �1 �9 (1)Apart from two photoeletri (Ho�mann, 1983) and one CCD (Diethelm, 1997) minimano photoeletri or CCD light urve of the system has been published. Therefore weinluded the system into the photoeletri monitoring of ontat binaries.New BV light urves of EP And were obtained at the Star�a Lesn�a observatory of theAstronomial Institute of the Slovak Aademy of Sienes. The observations were takenon for nights August 15, 16 and September 19, 20, 2001. The 0.6-m Cassegrain telesopeequipped with a single-hannel photoeletri photometer was used. Data redution, theatmospheri extintion orretion and transformation to the standard international BVsystem were arried out in the usual way (see Pribulla et al., 2001). GSC 2827-575 andGSC 2827-2135 were used as the omparison and hek stars, respetively. The omparisonstar was found to be stable with respet to the hek star within 0:m015 in the V passband.Our observations were used to determine 3 new minima times (Table 1) using Kwee & vanWoerden method. All BV observations, shown in Fig. 1 (with respet to GSC 2827-575),were phased using linear ephemeris:Min (I) = HJD 2 452 137:5293 + 0:40411056� E;�20 �19 (2)determined from all available photoeletri (w = 2) and CCD minima (w = 1). Theminima our at present about 0.125 of the period later than predited by ephemeris (1).The shape of the minima (Fig. 1) indiates that the system is very probably totallyelipsing. Therefore we tried to found preliminary photometri elements. Sine the binaryis rather faint its spetral type is unknown. The Tyho Catalogue (ESA, 1997) gives
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Figure 1. BV light urves of EP And with respet to GSC 2828-575 aording to ephemeris (2)
B�V = 0:626�209. Due to the large error (aused by the variability of the system) andinterstellar absorption we have estimated the intrinsi olour index from the period-olourrelation of Wang (1994): (B � V )0 = 0:062 � 1:31 logP . The resulting intrinsi olour(B � V )0 = 0:577 orresponds to the F9V spetral type and Te� = 5960 K (Popper,1980). The depth of the minima � 0:m60 limits the possible range of the mass ratios tom2=m1 > 0:3. For q > 0:35 beause of the observed depth of the minima, the elipseswould be partial. The photometri elements were determined using the 1992 version of theWilson & Devinney (1971) ode. The limb and gravity darkening oeÆients as well asbolometri albedos were �xed appropriate to the onvetive envelope and mean e�etivetemperature. The resulting photometri elements are: q = 0:34, i = 80:Æ4, �ll-out = 0.39,T2 = 6073 K. The orresponding �ts are depited in Fig. 2. Although the seondaryomponent is slightly hotter and the system is probably of W UMa type, the minima areof the same depth (due to the limb darkening). The seondary minimum (orresponding
Table 1: New times of primary (I) and seondary (II) minima obtained at the Star�a Lesn�a observatory.The standard errors of the minima are given in parentheses. The O�C residuals are given with respetto ephemeris (1) JDhel Filter Type O � C2 400 000+52137.5286(1) B I �0:052152137.5292(1) V I �0:051552138.5379(4) V II �0:053152138.5380(1) B II �0:053052173.4966(3) V I �0:050352173.4969(2) B I �0:0500
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to aepted ephemeris for this system) is the transit.

Figure 2. The best �ts of BV observations for q = 0:34. The B passband observations are shifted by0.2 in intensities for larity
The onlusive determination of the photometri elements, reliable lassi�ation of thelight urve and type of the elipses would require more numerous and preise observations.Aknowledgements. This study was supported by VEGA grant 2/1157 of the SlovakAademy of Sienes.

Referenes:Diethelm, R., 1997, BBSAG, No. 114ESA, 1997, The Hipparos and Tyho Catalogues, ESA SP-1200, NoordwijkHo�mann, M., 1983, IBVS, No. 2344M�anek, J., 1994, IBVS, No. 4015Popper, D.M., 1980, Ann. Rev. Astron. Astrophys., 18, 115Pribulla, T., Va�nko, M., Chohol, D., Parimuha, �S., 2001, Contrib. Astron. Obs. Skalnat�ePleso, 31, 26Qian, S., Yuan, M., 2001, PASP, 113, 754Strohmeier, W., Geyer, E.H., Kippenhahn, R., 1955, Kleine Ver�o�. Remeis SternwarteBamberg, No. 11Wang, J.M., 1994, Astrophys. J., 434, 277Wilson, R.E., Devinney, E.J., 1971, Astrophys. J., 166, 605



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5185 Konkoly ObservatoryBudapest12 Otober 2001HU ISSN 0374 { 0676COORDINATES AND IDENTIFICATIONS FORDOLIDZE S, C, AND MS STARSSKIFF, BRIAN A.Lowell Observatory, 1400 West Mars Hill Road, Flagsta� AZ 86001-4499, USA (bas�lowell.edu)
In the ourse of other work I have obtained omplete identi�ations for a problematilist of late-type stars by Dolidze (1975a). The harts were used to make the identi�a-tions. Sine numerous substantial errors were found that have propagated elsewhere inthe literature, it was thought useful to publish the list separately. The orretions allowlinkage of the stars to other atalogues in the visible and infrared. This omplements aseond similar list of late-M stars by Dolidze (Dolidze 1975b, Ski� 1997).Table 1 lists the ninety-one stars along with the best available positions and prinipalidenti�ations. The aronym `[D75b℄ Star' has been assigned to the stars in the Lortetet al. (1994) \Ditionary". An asterisk next to the name indiates a note following thetable. The oordinates were drawn, in desending order of preferene, from: UCAC1(Zaharias et al. 2000), Tyho-2 (H�g et al. 2000), the 2MASS point-soure atalogue(seond release, Skrutskie et al. 2000), GSC-ACT (Gray 1999), USNO-A2.0 (Monet etal. 1998), or the reent GSC-2.2 (STSI 2001). The soure of the positions is oded inolumn `s' as follows: A = USNO-A2.0, G = GSC-ACT, g = GSC-2.2, M = 2MASS, T= Tyho-2, U = UCAC1.GSC and IRAS names are given as available. The MSX atalogue (Prie et al. 2001) wasa useful aid in identifying some of the stars. MSX identi�ations are shown in the notes forobjets not appearing in the IRAS atalogue. Sine no indiation of brightness is given forthe stars by Dolidze (or in SIMBAD), rough photo-blue magnitudes largely from USNO-A2.0 are listed for nearly all the stars. The spetral types are from Dolidze. As indiatedin the notes, not all of these are orret, but are given as a reord of the soure paper.The last olumn shows mostly variable-star designations or names from the StephensonS-star (1984, CSS) and arbon-star (1989, CGCS) or \reddened" star (Stephenson 1992,StRS) atalogues. Two-thirds of the stars have additional identi�ations and ommentsin the notes. Table 1: Positions and identi�ations[D75b℄ RA (2000) De s GSC IRAS mb spe Other IDs1* 0 07 42.6 +60 22 54 - 4014-0240 15.1 S CSS 42 0 46 53.27 +56 40 08.4 G 3663-1363 00439+5623 C GW Cas3 1 00 53.16 +56 36 45.2 T 3676-1346 00578+5620 10.9 S7,2 V365 Cas4 1 28 36.19 +61 12 07.7 G 4031-2015 01252+6056 S PQ Cas5 1 29 44.00 +61 41 41.7 G 4031-1549 01263+6125 15.2 S CSS 376* 1 35 09.71 +60 17 09.9 G 4031-2130 01318+6001 15.5 S CSS 387* 1 54 19.71 +21 53 20.6 T 1212-0468 01515+2138 10.6 S7,3 NSV 15403
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Table 1 (ont'd.): Positions and identi�ations[D75b℄ RA (2000) De s GSC IRAS mb spe Other IDs8 2 08 31.02 +62 22 44.5 G 4037-2533 02048+6208 14.4 S CSS 479 2 18 52.44 +62 48 13.5 G 4050-0812 02151+6234 18.2 S CSS 5010 2 19 16.76 +59 42 21.5 G 3698-2179 02156+5928 15.1 MS CSS 5311* 2 21 20.28 +61 23 54.0 A 02176+6110 19.1 CS: CSS2 912* 2 23 11.95 +63 51 58.1 G 4054-0897 17.1 S StRS 4413 2 24 44.77 +55 35 45.8 A 15.0 MS14* 2 25 19.32 +58 16 10.4 G 3698-2696 16.0 MS15 2 32 45.05 +58 14 37.5 G 3699-1448 02290+5801 C DU Per16* 2 38 33.45 +61 54 31.1 G 4051-2337 15.6 MS CSS 5917 2 40 29.35 +62 16 20.3 G 4051-2343 02365+6203 15 C CGCS 38818* 2 44 31.02 +60 18 49.6 G 4047-2083 16.8 C19 2 46 23.19 +60 08 20.0 G 4047-0252 02424+5955 16.3 S CSS 6420 2 51 36.05 +59 07 11.7 A 02478+5854 17.2 S CSS 6621* 2 53 44.55 +58 57 44.1 G 3713-1162 02498+5845 15.7 S22* 2 58 14.89 +61 43 07.2 A 16.2 S CSS 6823* 3 16 40.87 +58 23 53.4 G 3714-0995 03127+5812 15.3 C: CGCS 46724* 3 17 36.46 +59 41 52.3 A 03136+5930 17.7 S CGCS 46925* 3 39 50.79 +51 06 30.6 T 3325-0367 03361+5056 13.3 S CSS 7826* 4 28 18.53 +25 31 41.1 G 1833-0749 04252+2525 14.5 C(R) V414 Tau27* 4 56 07.33 +48 03 05.8 G 3348-2323 15.5 C:S:28* 4 59 15.25 +47 36 01.2 G 3348-0978 04554+4731 15.9 MS29* 5 06 30.15 +34 37 41.0 G 2397-0721 15.1 S DK Aur30* 5 11 33.59 +47 40 47.0 G 3349-0826 15.1 MS CSS 12231 5 11 39.28 +29 06 21.4 G 1858-0893 05085+2902 16.1 S CSS 12532* 5 25 29.98 +32 53 08.3 M 2407-0897 14.6 MS CSS 13633* 5 28 37.35 +34 02 28.1 M 2411-2106 15.2 MS CSS 14034* 5 29 33.67 +27 49 34.2 M 1856-0659 14.3 MS35 5 32 44.19 +29 02 51.7 M 1860-0128 05295+2900 16.8 MS CSS 14336 5 35 11.21 +37 45 46.0 M 2910-0836 05318+3743 17.1 MS37 5 36 52.06 +29 02 15.4 M 05336+2900 17.8 S CSS 14638* 5 38 17.62 +28 11 44.1 M 1873-0803 05350+2809 14.7 S CSS 14839 5 38 22.19 +35 37 29.2 G 2412-0264 05350+3535 16.1 S CSS 14740* 5 39 15.52 +20 28 55.3 M 14.9 S:C:41* 5 53 10.07 +29 13 27.9 M 1875-0733 14.9 S CSS 16942 6 02 37.80 +29 07 05.8 M 1876-1740 15.1 MS CSS 18043 6 05 27.89 +22 20 42.1 M 06024+2220 15.7 MS CSS 18544 6 08 26.23 +28 06 43.1 M 1885-1055 06052+2807 13.9 S CSS 18845 6 08 44.67 +31 09 41.1 M 2419-1008 06054+3110 15.0 S CSS 18946* 6 09 32.97 +31 31 46.6 M 06062+3132 14.9 MS CSS 19047* 6 10 09.60 +23 33 00.9 M 14.7 MS: CSS 19348 6 10 34.60 +23 38 54.4 M 1877-1613 06075+2339 13.9 MS: CSS 19549* 6 18 52.52 +21 12 16.1 M 1327-1382 15.2 MS: CSS 20850 6 23 52.89 +21 18 30.1 T 1327-1623 06208+2120 13.4 S CSS 21451 6 36 27.03 +07 00 33.3 G 0158-0371 06337+0703 14.9 S CSS 23252* 6 39 03.23 +02 34 00.2 A 15.2 MS CSS 24053 6 43 56.34 +01 44 59.3 A 06413+0148 14.9 S CSS 24954* 6 44 42.71 +07 03 58.2 G 0159-3098 15 S CSS 25055* 6 44 29.74 �02 32 32.0 M 4803-1048 06419�0229 14.2 S NSV 319056 6 45 32.39 +06 47 06.4 G 0160-2107 15.1 S CSS 25557 6 47 36.24 +09 38 19.6 G 075102499 06448+0941 15.3 MS BF Mon58 6 48 08.67 +06 29 24.1 A 06454+0632 15.6 S CSS 25959 6 48 57.08 +06 56 33.2 G 0160-0959 06462+0659 14.0 S CSS 26260 6 55 40.14 �05 31 02.4 G 4809-0418 06532�0527 14.4 S EN Mon61* 7 14 01.66 �14 36 00.7 T 5406-0728 07117�1430 12.8 C5,2 NSV 347162* 7 23 08.35 �14 16 15.0 G 5407-2172 07208�1410 16.0 C3,3 CGCS 1684
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Table 1 (ont'd.): Positions and identi�ations[D75b℄ RA (2000) De s GSC IRAS mb spe Other IDs63* 16 08 54.56 �21 56 18.9 U 6213-1036 14.7 C:S:64 18 22 42.51 �16 29 28.2 U 18198�1631 16.8 S:C: CSS 103565* 18 23 34.97 �17 05 10.2 U 6269-0443 12.8 S CSS 103666 18 33 02.93 �19 46 26.1 G 6275-0751 18300�1948 13.3 S V2003 Sgr67 18 30 34.57 +36 14 57.0 T 2636-0435 18288+3612 9.3 M7Se V530 Lyr68* 20 06 33.96 +24 26 00.0 T 2158-0309 20044+2417 13.7 S4,2 DK Vul69* 20 09 10.39 +21 57 03.1 T 1630-2890 20069+2148 12.4 C2,5 NSV 1284270 20 12 32.28 +46 51 13.7 G 3559-2601 20109+4642 15.3 S CSS 119771 20 13 08.46 +48 34 45.0 T 3563-0623 20116+4825 14.1 C V1955 Cyg72* 20 27 08.12 +36 33 06.5 T 2697-0092 20252+3623 13.2 S V441 Cyg73* 20 28 06.44 +42 55 07.2 M 20263+4245 18 C CGCS 486874 20 41 28.71 +36 35 02.5 M 20395+3624 16.8 C CGCS 493675* 20 45 55.29 +36 32 18.6 M 2699-2004 15 S CSS 123876* 20 47 43.36 +34 19 03.3 M 2695-3678 20457+3408 15.8 S V1976 Cyg77* 20 49 46.16 +11 29 41.7 T 1098-1282 20473+1118 8.4 K2p HD 19840378* 20 50 41.32 +39 49 41.3 A 17.4 S NSV 2536579* 21 01 19.71 +36 25 53.8 M 14.4 S V1896 Cyg80* 21 14 19.81 +38 00 58.5 M 18.8 SC: V1235 Cyg81* 21 37 19.03 +47 59 59.1 M 17.0 S CSS 128082* 21 44 29.21 +50 57 16.8 A 16.2 S CSS 128283* 21 55 24.87 +63 53 21.4 G 4270-0794 21540+6339 14.8 C CGCS 550884* 22 04 06.10 +59 52 45.2 G 3981-1326 16.5 S CSS 128985* 22 08 33.64 +63 34 54.0 G 4267-2710 15.2 C V513 Cep86 22 09 47.53 +61 09 36.2 G 4263-1284 22081+6054 14.8 MS87 22 23 54.88 +57 00 16.5 A 22220+5645 16.3 S CSS 129788* 23 14 52.69 +49 37 40.9 T 3631-1405 23125+4921 12.8 S4,3 BD+48Æ397989* 23 37 39.74 +58 50 45.9 g 23352+5834 S V850 Cas90 23 46 18.48 +66 49 27.6 G 4293-0030 23439+6632 16.5 MS91* 23 57 21.31 +58 25 03.7 A 23548+5808 16.6 S:C: V653 CasNotes:1 the proper-motion star G 217-32; position is for epoh 2000; probably not S type6 Dolidze position grossly in error7 BD +21Æ255 = DO 8975 (K5)11 middle star in a 2000 ar of three12 CSS 55 = MSX5C G132.8280+02.771714 MSX5C G135.0340�02.379116 MSX5C G135.1851+01.612818 [ABC90℄ maa 28 = MSX5C G136.4983+00.455121 S1* 52; M star, not S; see CSS rejeted stars22 MSX5C G137.3620+02.4544; previously erroneously identi�ed as IRAS 02545+6133(wrong Dolidze position, IRAS uxes are for a nebula)23 DO 26880 (N) = MSX5C G141.0116+00.719724 S1* 55 = CSS 7125 DO 27408 (M2)26 CGCS 69627 ID assumes Dolidze hart has wrong star marked28 Dolidze position swithed with star 30, f.29 NIKC 5-7 = MSX5C G170.6337�03.704830 Dolidze position swithed with star 28, f.; in open luster NGC 179832 MSX5C G174.3450�01.498533 MSX5C G173.7492�00.313934 MSX5C G179.0448�03.579638 MSX5C G179.7805�01.7574, IRAS position poor40 not on�rmed as S type by Stephenson (1984), but 2MASS J �K = 1:641 MSX5C G180.6024+01.561346 previously erroneously identi�ed as HD 252257 (F5) = BD +31Æ1209, for whihTyho-2 B � V = 0:54
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47 MSX5C G187.4163+02.064849 MSX5C G190.4408+02.719152 MSX5C G209.2346�01.581054 MSX5C G205.8757+01.729755 CSS 25156 also CSS 253: CSS has �300 De typo; MSX5C G206.2205+01.784061 CGCS 1610 = CSS 323; Dolidze �1m/+100 position error. CGCS 1610 previouslyerroneously identi�ed as GSC 5406-1554, for whih Tyho-2 B � V = 0:4362 same as CGCS 168763 late-M type aording to Stephenson CGCS rejet list65 MSX5C G014.6028�01.766568 DO 18567 (M6)69 CGCS 469372 DO 19014 (M5); S4,6 (Stephenson 1984)73 Kiso C3-2675 MSX5C G077.9334�04.0741; previously erroneously identi�ed as IRAS 20438+3622,whih is another red star in the �eld76 CSS 124077 Dolidze notes that CH and BaII are possibly present in the spetrum78 MSX5C G081.0885�02.736979 CSS 125680 ID assumes Dolidze hart has wrong star marked81 MSX5C G092.7896�03.182282 MSX5C G095.6156�01.724783 this star is not IRAS 21540+6341 = V500 Cep, whih is a muh fainter star 30 northin the open luster Berkeley 93 (and probably an M-supergiant, not a arbon star)84 MSX5C G103.3386+03.533485 CGCS 5591; the arbon star was previously erroneously identi�ed as GSC 4267-1485,whih is a blue star (Tyho-2 B � V = 0:23)88 CSS 1326 = DO 42750 (M4); Dolidze �1h RA error89 type M5/7 in Dolidze (1975b)91 CSS 1344

Referenes:Dolidze, M. V., 1975a, Byull. Abastumanskaya Astro�z. Obs., 47, 3Dolidze, M. V., 1975b, Byull. Abastumanskaya Astro�z. Obs., 47, 171Gray, W., 1999, http://www.projetpluto.om/gs at.htmH�g, E., Fabriius, C., Makarov, V. V., Bastian, U., Shwekendiek, P., Wiene, A.,Urban, S. E., Corbin, T., and Wyo�, G., 2000, Astron. Astrophys., 357, 367Lortet, M.-C., Borde, S., and Ohsenbein, F., 1994, Astron. Astrophys. Suppl. Ser., 107,193 ; see also http://vizier.u-strasbg.fr/gi-bin/Di-SimbadMonet, D., Bird, A., Canzian, B., Harris, H., Reid, N., Rhodes, A., Sell, S., Ables, H.,Dahn, C., Guetter, H., Henden, A., Leggett, S., Levison, H., Luginbuhl, C., Martini,J., Monet, A., Pier, J., Riepe, B., Stone, R., Vrba, F., Walker, R., 1998, USNO-A2.0;U.S. Naval Observatory, Washington DC; see also http://www.nofs.navy.milPrie, S. D., Egan, M. P., Carey, S. J., Mizuno, D. R., and Kuhar, T. A., 2001, Astron.J., 121, 2819Ski�, B. A., 1997, IBVS, No. 4417Skrutskie, M. F., 2000, http://www.ipa.alteh.edu/2massStephenson, C. B., 1984, Publ. Warner & Swasey Obs., 3, 1Stephenson, C. B., 1989, Publ. Warner & Swasey Obs., 3, 53Stephenson, C. B., 1992, Astron. J., 103, 263STSI, 2001, http://www-gsss.stsi.edu/support/data aess.htmZaharias, N., Urban, S. E., Zaharias, M. I., Hall, D. M., Wyo�, G. L., Ra�erty, T. J.,Germain, M. E., Holdenreid, E. R., Pohlman, J. W., Gauss, F. S., Monet, D. G.,and Winter, L., 2000, Astron. J., 120, 2131
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GSC 1172.1452 (BRH V30) IS A NEW ECLIPSING BINARYOF W UMa TYPE(BAV MITTEILUNGEN NO. 139)MOSCHNER, W. 1;4; BERNHARD, K.2;4; FRANK, P.3;41 D{57368 Lennestadt, Germany, e-mail: wolfgang.moshner�t-online.de2 A{4030 Linz, Austria, e-mail: kl.bernhard�aon.at3 D{84149 Velden, Germany, e-mail: frank.velden�t-online.de4 Bundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Munsterdamm 90,D{12169 Berlin, Germany

Name of the objet:GSC 1172.1452Equatorial oordinates: Equinox:R.A.= 23h32m32:s6 DEC.= 10Æ3302000 2000Observatory and telesope:W. Moshner: Private observatory, 32-m Rithey{Chr�etien telesope;K. Bernhard: Private observatory, 20-m Shmidt{Cassegrain telesope

Figure 1. The phase diagram of GSC 1172.1452 assuming that the omparison star GSC 1172.1385has V = 11:7. The CCD observations of Bernhard (open irles) and W. Moshner (�lled irles) arefolded with the ephemeris given in the text
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Detetor: W. Moshner: SBIG ST-9 amera;K. Bernhard: Starlight Xpress SX ameraFilter(s): W. Moshner, K. Bernhard: NoneComparison star(s): GSC 1172.1385, V � 11:m7Chek star(s): GSC 1172.1483Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: W UMaRemarks:In 1999 the variability of GSC 1172.1452 has been found as part of a programme todisover and lassify new variables using CCD observations of seleted �elds on theedge of the northern Milky Way (eg. Bernhard & Lloyd 2000). Additional obser-vations were performed on 9 nights between November 1999 and September 2001(W. Moshner). This star has previously been referred to as Brh V30 (Bernhard1999, Moshner 2001).The times of minima were alulated using Kwee and Van Woerden method:Type JD Hel. ErrorMin I 2451487.3384 0.0010Min II 2452123.4786 0.0005Min I 2452133.5752 0.0005Min II 2452135.4594 0.0005Min II 2452136.4862 0.0005Min II 2452137.5136 0.0005Min I 2452144.5286 0.0005Min I 2452176.3612 0.0005The ephemeris was alulated using the \Least Square Method" on the observedtimes of MinI: MinI = HJD 2452144:5285 + 0:d3422865� E:�15 �10 (1)
Aknowledgements:This researh made use of the SIMBAD data base, operated by the CDS at Stras-bourg, Frane.

Referenes:Bernhard, K., 1999, vsnet-obs, No. 24340,http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/obs24000/msg00340.htmlBernhard, K., Lloyd, C., 2000, IBVS, No. 4920Moshner, W., 2001, http://www.var-mo.de/bev.sterne.htm
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COORDINATES AND IDENTIFICATIONS FOR ROSINO'SRED VARIABLES NEAR NGC 6749SKIFF, BRIAN A.Lowell Observatory, 1400 West Mars Hill Road, Flagsta� AZ 86001-4499, USA (bas�lowell.edu)

As part of a photometri study of the obsured globular luster NGC 6749, Rosinoet al. (1997) inlude a list of seventy-eight new red variables within 1Æ of the luster.Although two of the stars lie near the luster, probably none of them is related to it.Perhaps beause the stars' positions were given to only 0:01 preision, none of the starshas yet reeived a GCVS designation.The table below provides aurate oordinates and identi�ations for all the stars,whih were disovered by Leonida Rosino. Their loations were veri�ed on harts of theregion prepared by Rosino, opies of whih were provided by Sergio Ortolani. In generalthe original oordinates are reasonably aurate, so that identi�ation ould be madethrough diret omparison with the IRAS and MSX infrared atalogues, and in visiblelight via USNO-A2.0 and GSC-2.2. Not all the stars appear in these atalogues, and thereare some modest position errors, so the harts were indispensable. In addition, many �eldswere examined on the sky-survey plate-sans from the USNO-Flagsta� \pixel server"(Levine 2001). The POSS-II far-red IV-N plate-sans available here made loating thesevery red stars a simple task; the multi-epoh red and blue plates also allowed veri�ationof variability in many ases.Table 1 lists the stars in the same order and with the same designations given byRosino et al. (1997) in their Table 3 (only the �rst name if two are shown). Followingommon onvention, I suggest the aronym `[ROB97℄' be used for these stars sine theyare not related to the globular luster. An asterisk by the name indiates a note followingthe table. Many of the stars are very faint in blue light, and are thus not reorded inUSNO-A2.0 (Monet et al. 1998): beause objets were required to be deteted on bothplates in order to be aepted for the atalogue. Reourse was then made to GSC-2.2(STSI 2001) sine this an inlude stars appearing only on the POSS-II IIIa-F red-lightplates. Some stars were in neither of these, but a reliable if not preise position was foundin the MSX atalogue (Prie et al. 2001), where the auray is �300{500. Positions for afew stars were estimated (�200) using DSS images from the Goddard SkyView utility. Twostars are best reorded in the GSC-ACT (Gray 1999). The position soures are oded inolumn 's' of the table as follows: A = USNO-A2.0, G = GSC-ACT, g = GSC-2.2, S =SkyView, X = MSX.
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Table 1: Red variables near NGC 6749[ROB97℄ RA (2000) De s IRAS MSX5C mb mr95 19 03 36.59 +02 37 37.0 g G036.6581{01.5062 16.539 19 03 40.5 +01 42 36 X 19011+0138 G035.8502{01.940863 19 04 08.04 +02 41 54.4 A 19016+0237 G036.7815{01.5906 19.2 13.82 * 19 04 08.40 +01 58 56.1 g 19016+0154 G036.1456{01.9191 16.940 19 04 18.26 +01 30 41.2 g G035.7456{02.1714 18.044 19 04 18.28 +02 51 12.5 g 19017+0246 G036.9392{01.5571 18.2 15.03 19 04 34.19 +02 06 45.9 g G036.3107{01.9553 15.3151b * 19 04 39.55 +01 22 18.0 g 19021+0117 G035.6617{02.3146 18.3 13.317 * 19 04 42.82 +02 51 42.5 g 19022+0247 G036.9932{01.6440 19.4 17.919 19 04 50.52 +02 22 30.2 g 19023+0217 G036.5753{01.8953 17.792 19 04 51.16 +01 31 42.4 g 19023+0127 G035.8236{02.2853 15.717b * 19 04 51.7 +02 54 18 X 19023+0249 G037.0486{01.65725 19 04 50.78 +02 33 20.3 A 19023+0228 G036.7366{01.8133 19.4 15.67 * 19 04 53.17 +02 08 40.3 g 19023+0204 G036.3748{02.0111 17.0 13.536A 19 04 55.82 +01 21 29.5 g 19023+0116 G035.6806{02.3809 16.34 19 04 54.01 +02 37 47.3 g 19024+0233 G036.8080{01.7920 19.5 16.737 19 05 04.61 +01 16 03.9 A 19025+0111 G035.6168{02.4547 19.5 16.441 19 05 10.31 +01 38 02.3 A 19.6 16.726 19 05 09.85 +02 18 00.1 g 19026+0213 G036.5457{02.0015 15.46-12 * 19 05 09.7 +02 13 38 X 19026+0209 G036.4804{02.034491 19 05 14.64 +01 44 52.2 A G036.0633{02.2721 19.3 14.1A-1 * 19 05 14.69 +01 55 51.6 A 19027+0151 G036.2267{02.1886 19.0 17.5A-2 19 05 17.34 +01 53 31.5 g 19027+0148 G036.1965{02.2166 16.842 19 05 18.49 +01 39 35.9 g 19027+0134 G035.9926{02.3266 18.7 16.227 19 05 19.88 +02 27 41.2 g 19028+0223 G036.7083{01.9648 19.2 17.410 19 05 21.84 +01 42 33.0 A G036.0428{02.3158 19.0 16.631b 19 05 56.40 +02 56 51.2 g 19034+0252 G037.2099{01.8761 19.4 14.58 19 06 01.62 +02 08 58.3 A G036.5099{02.2616 16.5 15.54-3 19 06 01.48 +01 50 03.3 g 19035+0145 G036.2290{02.4058 16.560 19 06 07.61 +01 22 01.9 g 19035+0117 G035.8257{02.6421 15.29 19 06 17.11 +02 12 42.0 g 19037+0207 G036.5952{02.2906 18.612 * 19 06 19.23 +01 57 02.0 g 19038+0152 G036.3667{02.4182 17.337h 19 06 27.9 +00 59 42 X 19039+0055 G035.5331{02.88816-6 19 06 28.3 +03 10 19 X G037.4705{01.892231ter * 19 06 39.45 +03 26 26.6 G 19041+0321 G037.7290{01.8106 15.520 * 19 06 41.25 +03 02 18.1 G G037.3769{02.00046-4 * 19 06 43.08 +03 17 12.4 A 18.0 15.06-4b * 19 06 45.2 +03 16 41 S G037.5965{01.907331 * 19 06 46.86 +03 25 21.7 g G037.7275{01.8459 12.920 * 19 06 58.20 +02 59 09.2 g 17.420b * 19 06 55.76 +02 59 44.4 A 19044+0254 G037.3662{02.0744 18.1 13.851 19 07 01.16 +01 29 59.1 g 19044+0125 G036.0464{02.7801 14.881 * 19 07 03.16 +02 31 02.0 g G036.9552{02.3214 18.280 19 07 13.23 +01 17 20.3 A 19046+0112 G035.8811{02.9211 16.3 12.330 19 07 12.9 +03 21 03 X 19047+0316 G037.7147{01.97486-2 * 19 07 14.15 +03 25 05.8 g G037.7769{01.9494 18.153b * 19 07 19.30 +01 49 34.3 g 19047+0144 G036.3710{02.6974 18.3 16.2X-2 * 19 07 27.08 +02 24 33.8 A G036.9046{02.4591 19.9 15.3X-1 * 19 07 31.27 +02 33 42.9 g 19049+0228 G037.0480{02.4031 17.4 14.819-II 19 07 34.10 +02 50 10.2 A G037.2980{02.2891 18.3 16.1
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Table 1 (ont'd.): Red variables near NGC 6749[ROB97℄ RA (2000) De s IRAS MSX5C mb mr32 19 07 37.6 +03 29 25 X 19051+0324 G037.8860{02.002282 * 19 08 06.96 +02 19 09.1 g G036.9008{02.6471 15.982b * 19 08 06.30 +02 17 41.6 g G036.8784{02.6570 18.4 15.518 * 19 08 10.00 +02 31 50.2 A 17.7 14.253 19 08 18.3 +01 46 28 X 19057+0141 G036.4378{02.940052b 19 08 33.68 +01 55 52.9 A 19060+0150 G036.6067{02.9246 19.3 14.925d * 19 08 45.78 +03 16 01.9 A 19062+0311 G037.8176{02.3571 15.8 11.852 * 19 08 48.10 +01 39 28.8 A 19062+0134 G036.3932{03.1054 18.1 14.983 * 19 08 49.8 +02 50 46 X 19063+0245 G037.4513{02.564725 19 09 02.79 +03 06 25.0 g G037.7085{02.4934 17.2 13.833 * 19 09 17.34 +02 54 52.5 A 19067+0249 G037.5654{02.6349 18.8 15.425b * 19 09 31.32 +03 03 16.4 g 19069+0258 G037.7171{02.6229 17.5 13.322 19 09 40.86 +02 13 25.7 g 19071+0208 G036.9955{03.0391 19.2 13.76-14 * 19 09 52.96 +02 54 21.0 A 19073+0249 G037.6255{02.7710 17.5 14.045 * 19 09 53.63 +02 46 27.1 A 19074+0241 G037.5101{02.8336 17.7 12.86-14b 19 09 58.89 +02 51 33.5 A 19074+0246 G037.5958{02.8137 18.2 14.60-2 * 19 10 02.66 +03 03 50.5 g G037.7852{02.7342 19.3 16.17-1 19 10 06.6 +03 43 26 X 19076+0338 G038.3787{02.444923 19 10 08.55 +02 16 29.8 g 19076+0211 G037.0943{03.1183 15.425e * 19 10 06.99 +03 08 17.4 g 19075+0303 G037.8584{02.716134 19 10 12.30 +02 44 37.5 A G037.5181{02.9159 17.6 14.244 * 19 10 21.83 +02 24 20.4 g 19.1 17.844b 19 10 23.52 +02 25 25.4 g G037.2556{03.1049 19.4 17.66-14a 19 10 21.70 +02 58 07.6 g G037.7368{02.8484 18.9 17.024 19 10 25.59 +02 18 32.5 g G037.1574{03.1649 18.1 14.06C * 19 11 10.88 +02 35 02.1 g G037.4885{03.2073 19.2 15.96-16 19 11 30.0 +02 50 25 S6d 19 12 00.88 +02 34 27.9 g 19094+0229 G037.5758{03.3944 16.8

Notes:2 ROB +2s RA error151b PK 035{02 1 (not a planetary nebula)17 ROB �0:07 De error17b rowded; northwestern star in a � 500 trio7 southeastern star of a � 200 pair; ompanion is not red6-12 northern star of a � 200 pair; ompanion is not redA-1 Cl* NGC 6749 ROB A-1; rowdedA-2 superposed on NGC 6749; rowded12 ROB �2s/+0:09 position error31ter GSC 0466-0506; ROB +0:07 De error; rowded20 GSC 0466-2783; rowded6-4 ROB +1s/{1:02 position error6-4b ROB �1500 De error31 rowded20 ROB �2s/{1:01 position error20b ROB +2s/{0:06 position error; hart ID unambiguous81 ROB 2500 position error (wrong star marked on hart)6-2 ROB �2000 De error53b ROB �1500 De error
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X-2 ROB �1s RA errorX-1 ROB 3500 position error; rowded by star on southwest82 ROB 1500 position error82b ROB 1400 position error18 ROB �2s RA error; not in IRAS/MSX, but hart ID unambiguous. southwestern starof a � 200 pair25d ROB 2700 position error, but ID ertain from mags, type M8 in Kwok et al. (1997)52 rowded83 eastern star of a � 400 pair33 outside IRAS position error-ellipse, but ID near-ertain25b large IRAS position error-ellipse6-14 ROB 1800 position error45 IRAS position poor0-2 southeastern star of a � 200 pair25e ROB +2s RA error, southwestern star of a pair44 ID unambiguous on POSS-II IV-N sans6C ROB 1900 position errorThe two olumns following the oordinates show IRAS and MSX names as available.Both surveys reah to relatively faint limits in this area, evidently due to favorable infraredbakgrounds. Photo-blue (mb) and -red (mr) magnitudes from either USNO-A2.0 or GSC-2.2 are shown as a rough guide in brightness. Periods and magnitude ranges in the I bandare given in the soure paper. At maximum the stars lie in the range 10m < I < 13m.Rosino et al. (1997) note that the spetral lasses of the stars are between M5 and M8,but types are not available for individual stars.I am grateful to Sergio Ortolani (Univ. Padova) for supplying photoopies of Rosino'sharts of the �eld, and for friendly help and interest. I also reeived helpful orrespondenefrom Nikolai Samus (Sternberg Institute).

Referenes:Gray, W., 1999, http://www.projetpluto.om/gs at.htmKwok, S., Volk, K., Bidelman, W. P., 1997, Astrophys. J., Suppl. Ser., 112, 557Levine, S. E., 2001, http://www.nofs.navy.mil/data/FhPix/fra.htmlMonet, D., Bird, A., Canzian, B., Harris, H., Reid, N., Rhodes, A., Sell, S., Ables, H.,Dahn, C., Guetter, H., Henden, A., Leggett, S., Levison, H., Luginbuhl, C., Martini,J., Monet, A., Pier, J., Riepe, B., Stone, R., Vrba, F., Walker, R., 1998, USNO-A2.0;U.S. Naval Observatory, Washington DC; see also http://www.nofs.navy.milPrie, S. D., Egan, M. P., Carey, S. J., Mizuno, D. R., Kuhar, T. A., 2001, Astron. J.,121, 2819Rosino, L., Ortolani, S., Barbuy, B., Bia, E., 1997, Mon. Not. R. Astron. So., 289, 745STSI, 2001, http://www-gsss.stsi.edu/support/data aess.htm
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FURTHER IMPROVEMENT OF THE PERIODAND NEW R LIGHT CURVE OF CQ UMaMIKUL�A�SEK, Z.1;2, �ZI�Z�NOVSK�Y, J.31 Institute of Theoretial Physis and Astrophysis, Masaryk University in Brno, Kotl�a�rsk�a 2,611 37 Brno, Czeh Republi, e-mail: mikulas�is.muni.z2 Niolaus Copernius Observatory and Planetarium, Krav�� Hora 2, 616 00 Brno, Czeh Republi3 Astronomial Institute, Slovak Aademy of Sienes, 059 60 Tatransk�a Lomnia, Slovak Republie-mail: ziga�ta3.sk

The ool hemially peuliar SrCrEu star CQ UMa = HR 5153 = HD 119213 (mV =6:28) belongs to the best photometrially monitored stars of its type. The star exhibitsrelatively large light variations in the blue (namely in Str�omgren's v olour) and smallerantiphased ones in the red. While in the blue and yellow regions hundreds of reliablephotometri measurements exist, our knowledge about the light behaviour of the star inthe red and near infrared only reposed on several measurements done by Musielok et al.(1980) as a part of their intermediate band ten-olour photometry.The requirement of reliable red data and need for enlargement of the time base oflight variation measurements essential for further improvement of the period of the starindued us to start with systemati observations of CQ UMa in Str�omgren's v �lter andJohnson's R �lter.The detailed history of the CQ UMa period determination is published in Mikul�a�sek(1987). The latest improvement of light elements based on 215 B and 102 v measurementsreferred to the more or less symmetrial minimum of light in v olour were published by�Zi�z�novsk�y & Mikul�a�sek (1995):JDhel(Min v) = 2445349:7263(47) + (E � 1878)� 2:d4499141(38):In this paper we present 54 measurements in R and 30 new measurements in v taken in56 individual moments in the time interval fromMarh 1994 to May 2000. All photometrimeasurements were done by the red sensitive photometer attahed to the 0.6-m telesopeof the Skalnat�e Pleso Observatory. HD 120874 = HR 5216 (mV = 6:46) was used as aomparison star. All new data obtained were used for the improvement of the period ofCQ UMa.The omprehensive examination of all urrently available photometri data (inludingour new data | see Figs. 1 and 2) partiularly on�rmed that eah of the observedlight urves in the region at least 350 nm to 800 nm an be well enough represented bythe linear ombination of a onstant and two basi harmoni polynomials of the seondorder (Mikul�a�sek, 1994). Hene we ould apply our newly developed method for animprovement of period of periodially variable stars (Mikul�a�sek, in preparation) to all
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aessible photometri data with suÆient amplitude of variations/noise ratio. In thetotal we have used 884 measurements of nine authors (Burke & Howard, 1972; ESA,1997; Jetsu et al., 1992; Mikul�a�sek et al., 1978; Musielok et al., 1980; Pavlovski, 1979;Pyper & Adelman, 1985; Winzer, 1974; Wol� & Morrison, 1975; this paper) obtained inthe u; v; b; U;B;R and H olours, the last being the instrumental olour of the Hipparossatellite. The whole material more or less uniformly overs the time interval of thirtyyears or 4457 stellar revolutions.
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The times of v minima are given by the relation:JDhel(Min v) = 2445925:4255(37) + (E � 2113)� 2:d4499117(29);the initial epoh (E = 0) orresponds to the v olour light minimum immediately pre-eding the �rst photometri observation of CQ UMa. The reliability of this ephemeris isextreme, the standard unertainty of the phase determination being 0.002.
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Our new photometry indiates that the period of light variations of the star was stablewithin the last 30 years, whih on�rms an inredible stability of photometri patternson the stellar surfae responsible for the light variability.This work was supported by VEGA grant No. 7107.

Referenes:Burke, E. W., Howard, J. T., 1972, ApJ, 178, 491ESA, 1997, in The Hipparos and Tyho Catalogues, ESA SP-1200Jetsu, L., Kokko, M., Tuominen, I., 1992, A&A, 256, 547Mikul�a�sek, Z., Harmane, P., Grygar, J., �Zd�arsk�y, F., 1978, Bull. Astron. Inst. Czehosl.,29, 44Mikul�a�sek, Z., 1987, IBVS, No. 3010Mikul�a�sek, Z., 1994, in: Chemially Peuliar and Magneti Stars, J. Zverko and J.�Zi�z�novsk�y (eds.), Astronomial Institute, Slovak Aademy of Sienes, Tatransk�aLomnia, p. 165Musielok, B., Lange, D., Sh�oneih W., Hildebrandt G., Zelwanova E., Hempelmann, A.,1980, AN, 301, 71Pavlovski, K., 1979, A&A, 76, 362Pyper, D. M., Adelman, S. J., 1985, A&AS, 59, 369Sh�oneih, W., Staude, J., 1976, in: Physis of Ap Stars, W. W. Weiss, H. Jenkner andH. J. Wood (eds.), Universit�atssternwarte, Wien, p. 387Winzer, J. E., 1974, (unpubl.) Thesis, Univ. of TorontoWol�, S. C., Morrison, N. D., 1975, PASP, 87, 231�Zi�z�novsk�y, J., Mikul�a�sek, Z., 1995, IBVS, No. 4259
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NEW W UMa TYPE ECLIPSING BINARIESIN THE GLOBULAR CLUSTER M15JEON, YOUNG-BEOM1;3; LEE, HO2; KIM, SEUNG-LEE1; LEE, MYUNG GYOON31 Korea Astronomy Observatory, Taejon, 305-348, Korea2 Dept. of Earth Siene Eduation, Korea National University of Eduation, Choongbuk, 363-791, Korea3 Astronomy Program, SEES, Seoul National University, Seoul, 151-742, Korea

VAR 1Name of the objet:W1Equatorial oordinates: Equinox:R.A.= 21h30m21:s06 DEC.= +12Æ909:003 2000VAR 2Name of the objet:W2Equatorial oordinates: Equinox:R.A.= 21h29m52:s25 DEC.= +12Æ6011:002 2000
Observatory and telesope:BOAO (Bohyunsan Optial Astronomy Observatory), 1.8-m reetor (f=8, Casse-grain fous)Detetor: Thinned bak illuminated SITe 2048� 2048 hip (11:06�11:06)Filter(s): B, VAvailability of the data:Through IBVS Web-site as �les 5189-t1.txt, 5189-t2.txt, 5189-t3.txt, and 5189-t4.txtTransformed to a standard system: Landolt (1992)Standard stars (�eld) used:Type of variability: W UMa
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Remarks:Time-series BV CCD photometry was performed over three nights for W1 and ninenights for W2 from 1997 to 2000. Using IRAF/CCDRED pakage, we proessedCCD images to orret oversan regions, trim unreliable subsetions, subtrat biasframes and orret at �eld images. Instrumental magnitudes were obtained usingthe Point Spread Funtion �tting photometry routine in IRAF/DAOPHOT pak-age (Massey & Davis 1992). We applied the ensemble normalization tehnique(Gilliland & Brown 1988, Jeon et al. 2001) to standardize the instrumental mag-nitudes of all stars in the time-series CCD frames. Two new faint (hV i = 20:m246,hBi � hV i = 1:m014 & P = 0:d23306 for W1; hV i = 19:m791, hBi � hV i = 0:m560 &P = 0:d23576 for W2) W UMa type stars in globular luster M15 were disovered.

Figure 1. Finding hart of the two W UMa type variable stars, W1 and W2, in globular luster M15
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W2 V: P=0.23576

Phase

W2 B: P=0.23576

W1 V: P=0.23306

Phase

W1 B: P=0.23306

Figure 2. Light urves of the two W UMa type stars

Referenes:Gilliland, R.L., Brown, T.M., 1988, PASP, 100, 754Jeon, Y-.B., Kim, S-.L., Lee, H., Lee, M.G., 2001, AJ, 121, 2769Landolt, A.U., 1992, AJ, 104, 340Massey, P., Davis, L.E., 1992, A User's Guide to Stellar CCD photometry with IRAF



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5190 Konkoly ObservatoryBudapest20 Otober 2001HU ISSN 0374 { 0676UBV PHOTOMETRY OF THE W UMa STARV839 OPHIUCHIPAZHOUHESH, R.1; EDALATI, M.T.1; BAGHERI, M.21 Ferdowsi University, Mashad, Iran, e-mail: pazhoo�siene1.um.a.ir, eda�siene1.um.a.ir2 Biruni Observatory, Shiraz, Iran, e-mail: bagheri�phys11.sus.a.ir
Name of the objet:V839 Oph = HD166231 = BD +09Æ3584Equatorial oordinates: Equinox:R.A.= 18h09m21:s27 DEC.= +09Æ09003:006 2000.0Observatory and telesope:51-m Cassegrain telesope of Biruni Observatory at Shiraz University, Shiraz, IranDetetor: Unrefrigerated RCA4509 photomultiplier tubeFilter(s): U , B and V �lters of Johnson systemTransformed to a standard system: NoComparison star(s): BD +09Æ3589 = HD 166414Chek star(s): BD +09Æ3573 = HD 166015Availability of the data:Upon requestType of variability: W UMaRemarks:In this paper we present UBV light urves of V839 Oph, whih was disovered tobe a W UMa type system by Rigollet (1947). The observations were made duringthe summer of 2000 (for �ve nights) with U , B and V �lters. The phases of theobservations were alulated using the linear part of the light elements given byAkalin & Derman (1997):HJDmin I = 2449536:38555 + 0:d4090041886� E:Times of minima were determined by Kwee and VanWoerden (1956) method. Table1 presents the derived times of minima in Helioentri Julian Date (I for primaryand II for seondary) and also O � C were alulated with respet to linear (l),quadrati (q) and sinusoidal (s) ephemeris. The derived light and olor urves forU , B and V �lters are illustrated in Figure 1.
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Figure 1. The light and olor urves of V839 Oph
Minima times and O � C of V839 OphJD Hel. Min Error (O � C)l (O � C)q (O � C)s2400000+51745:4208 I �0.0004 �0.0076 �0.0015 �0.003351783:2533 II �0.0021 �0.0081 �0.0020 �0.0030

Aknowledgements:This researh made use of the SIMBAD database, operated at CDS, Strasbourg,Frane.
Referenes:Akalin, A., Derman, E., 1997, A&AS, 125, 407Kwee K.K., van Woerden H., 1956, Bull. Astr. Inst. Neth., 12, 327Rigollet, A., 1947, l`Astronomie, 61, 54
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V842 Her: A W UMa STAR WITH CONSTANT PERIODCSIZMADIA, SZ.Konkoly Observatory of the Hungarian Aademy of Sienes, H-1525 Budapest, P.O. Box 67, Hungary,e-mail: sizmadia�konkoly.hu

The poorly-studied variable star V842 Herulis = BD +50Æ 2255 = NSV 7457 = BV103 is a late-type ontat binary system showing remarkable spot ativity (Vandenbroere,1993, Torres & Melendo, 1996). The light-urve shows the so-alled O'Connell-e�et(the heights of the two maxima di�er from eah other, �V = VMaxII � VMaxI). Itsrate is variable: Vandenbroere (1993) and Torres & Melendo (1996) found �V = 0:m1and �V = 0:m03 magnitudes, respetively. The light urve has been analysed by Torres &Melendo (1996). The radial veloity urve has been onstruted by Ruinski & Lu (1999).Aording to Filatov (1960) the star was an RR Lyr variable but Vandenbroere (1993)has learly showed that the objet was a W UMa star. Vandenbroere (1993) also reviewedthe history of the star by 1993, and suspeted a period inrease. Filatov (1960) publishedseveral moments of maxima and based on these moments Vandenbroere (1993) found thefollowing ephemeris Max = HJD 2430850:002 + 0:d4190076� E (1)valid for 1943-1959. For the early 1990s Vandenbroere (1993) obtained the followingephemeris from her own new observations:Min = HJD 2447643:1786 + 0:d4190306� E (2)This period is longer by almost 2 seonds than that of given by Eq. (1).Later, Torres & Melendo (1996) published a di�erent ephemeris based on their 1996observations: Min = HJD 2450177:4767 + 0:d41906� E (3)whih period is again longer than the previously mentioned ones.Sine these values suggest about 30 se/entury period variation we deided to observethe system. Note that the highest rates of similar long term period inreases in W UMastars are 2.7 seonds/entury for V839 Oph (Wolf et al., 1996), 3.1 seonds/entury forUZ Leo (Heged�us & J�ager, 1992) and 5.3 seonds/entury for XY Boo (Mol��k & Wolf,1998).V842 Herulis was observed on four nights in April and May, 2000 with the 60/90/180m Shmidt-telesope of Konkoly Observatory. The detetor is desribed in Bakos (1998).The CCD-frames were orreted for osmi-ray events, and they were bias-subtrated andat-�elded. Individual instrumental magnitudes were determined by the IRAF/DAOPHOT
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pakage. The following stars were used as omparison stars: GSC 3497-31, 3497-51, 3497-239, 3497-346 and 3497-349. The data an be requested from the author.List of the available minima (visual and CCD ones) and the orresponding O � Cvalues are found in Table 1.In two ases we had to hange the type of minima from primary to seondary orvie versa, beause the published types seemed to be wrong. The period was onstantbetween JD 2 490 000 and JD 2 452 000. New ephemeris was determined based onCCD/PE minima tabulated in Table 1:Min I = HJD 2450177:48(16) + 0:419037(9)� E (4)and the orresponding residuals are listed in Table 1 as O � C1. Note that the periodremains the same when all minima are taken into aount. Sine period variation wassuspeted, a paraboli ephemeris was also omputed using CCD/PE minima:Min I = HJD 2450177:48(02) + 0:419035(8)� E + 1:047 � 10�9 � E2 (5)The orresponding residuals are listed in Table 1 as O � C2. This ephemeris would yielda rate of period variation of � 8 se/entury.In the following analysis only the CCD/PE minima were used. The sum of squaresof residuals is 5:7 � 10�4d2 and 4:1 � 10�4d2 for the linear and the paraboli ephemeris,respetively. In the ase of the paraboli representation, one an estimate the period tobe 0.4190206 at the time of Filatov's observations (see above). Thus, there is a 1 seonddisrepany between this estimation and the period determined by Vandenbroere (1993)for that time.Taken into aount this, and the fat that the sums of squares of residuals are notsigni�antly di�erent for linear and paraboli approximations, we an state that the periodof V842 Her has been onstant in the last deade. However, sudden period hange orhanges in the past annot be exluded. To solve the question of the period variation ofthis rather bright system further aurate CCD observations are needed.
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Referenes:Agerer, F., Huebsher, J. 1997, IBVS, No. 4472Agerer, F., Huebsher, J. 1998, IBVS, No. 4562Bakos, G. A., 1998, Oasional Tehnial Notes of Konkoly Observatory, 11 available viathe Internet: http://www.konkoly.hu/Mitteilungen/Mitteilungen.htmlDiethelm, R., 1994, IBVS, No. 4011Filatov, G.S., 1960, Astr. Cirular, No. 215Heged�us T., J�ager Z., 1992, PASP 104, 733Melendo, E. G., Torres, J. N., 2000, private ommuniationMol��k, P., Wolf, M., 1998, IBVS, No. 4640Ruinski, S. M., Lu, W., 1999, AJ, 118, 2451Torres, J. N., Melendo, E. G., 1996, IBVS, No. 4365Vandenbroere, J., 1993, IBVS, No. 3946Vandenbroere, J., 2000, private ommuniationWolf, M., Ŝarounov�a L., Mol��k P., 1996, IBVS, No. 4304
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Table 1: List of minima of V842 Herulis
MinHJD� E Type Error O � C1 O � C2 Referene�2400000 of obs.49074.600 �2632 vis 0.004 +0.026 +0.015 BBSAG 10549075.430 �2630 vis 0.002 +0.018 +0.007 "49076.459 �2627.5 vis 0.003 �0.001 �0.012 "49124.459 �2513 vis 0.001 +0.020 +0.009 "49124.65948 �2512.5 PE 0.00012 +0.0106 +0.0001 Diethelm, 199449205.367* �2320 vis 0.006 +0.053 +0.044 BBSAG 10549237.375 �2243.5 vis 0.005 +0.005 �0.004 "49296.265 �2103 vis 0.003 +0.020 +0.013 BBSAG 10749780.662 �947 vis 0.002 +0.009 +0.008 BBSAG 11049799.508 �902 vis 0.004 �0.001 �0.003 "49929.4182 �592 CCD 0.0012 +0.007 +0.009 BBSAG 10950144.3803 �79 CCD +0.0027 +0.0039 Agerer & Huebsher, 199750144.5898 �78.5 CCD +0.0027 +0.0039 "50151.5038 �62 CCD +0.0025 +0.0038 "50171.6089 �14 CCD 0.0002 �0.0062 �0.0048 Melendo & Torres, 200050177.4766 0 CCD 0.0004 �0.0050 �0.0036 "50178.5247 2.5 CCD 0.0004 �0.0045 �0.0031 "50200.535 55 vis 0.003 +0.006 +0.008 BBSAG 11550207.4404 71.5 CCD 0.0004 �0.0024 �0.0009 Melendo, 200050228.5892 122 CCD 0.0027 �0.0150 �0.0134 "50516.4872 809 CCD 0.0005 +0.0039 +0.0064 Agerer & Huebsher, 199850538.486 861.5 vis 0.006 +0.003 +0.006 BBSAG 11550541.4204 868.5 CCD 0.0010 �0.0044 +0.0068 Agerer & Huebsher, 199850556.499 904.5 vis 0.002 �0.002 +0.0001 BBSAG 11651030.441 2035.5 vis 0.005 +0.008 +0.009 BBSAG 12151327.534* 2744.5 vis 0.004 +0.003 +0.002 "51425.388 2978 vis 0.003 +0.012 +0.001 "51430.412 2990 vis 0.004 +0.007 +0.005 "51664.4431 3548.5 CCD 0.0002 +0.0054 +0.0012 this paper51668.4211 3558 CCD 0.0006 +0.0026 �0.0017 "51722.475 3687 vis 0.003 +0.001 �0.004 Vandenbroere, 2000Abbreviations: vis: visual, PE: photoeletriAsterisk means that published type of minimum was hanged.
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CCD LIGHT CURVES OF ROTSE1 VARIABLES, XII: GSC 3073:837 Her,ROTSE1 J171239.42+330800.2 Her, GSC 2604:1671 Her AND GSC 3094:120 HerBL�ATTLER, E.1; DIETHELM, R.21 BBSAG, Sh�usselaher 1, CH-8636 Wald, Switzerland; e-mail : blaettler-wald�bluewin.h2 BBSAG, Rennweg 1, CH-4118 Rodersdorf, Switzerland; e-mail: diethelm�astro.unibas.h
VAR 1:Name of the objet:GSC 3073:837 = ROTSE1 J171017.73+382639.0Equatorial oordinates: Equinox:R.A.= 17h10m17.7s DEC.= +38Æ2603900 2000.0Comparison star(s): GSC 3072:1886Chek star(s): GSC 3072:1726VAR 2:Name of the objet:ROTSE1 J171239.42+330800.2Equatorial oordinates: Equinox:R.A.= 17h12m39.4s DEC.= +33Æ0800000 2000.0Comparison star(s): J171233.92+330640.5Chek star(s): J171228.03+330541.8VAR 3:Name of the objet:GSC 2604:1671 = ROTSE1 J171839.88+355423.8Equatorial oordinates: Equinox:R.A.= 17h18m39.9s DEC.= +35Æ5402400 2000.0Comparison star(s): GSC 2604:897Chek star(s): GSC 2604:857



2 IBVS 5192
VAR 4:
Name of the objet:GSC 3094:120 = ROTSE1 J172023.86+411515.3
Equatorial oordinates: Equinox:R.A.= 17h20m23.9s DEC.= +41Æ1501500 2000.0
Comparison star(s): GSC 3077:591
Chek star(s): GSC 3094:80
Observatory and telesope:Private observatory Sh�usselaher, Wald, 0.15-m Star�re refrator
Detetor: SBIG ST-7 CCD amera
Filter(s): None
Availability of the data:Upon request from diethelm�astro.unibas.h
Type of variability: EW

Figure 1. CCD light urve (without �lter) of GSC 3073:837
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Figure 2. CCD light urve (without �lter) of ROTSE1 J171239.42+330800.2

Figure 3. CCD light urve (without �lter) of GSC 2604:1671

Figure 4. CCD light urve (without �lter) of GSC 3094:120
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Remarks:As a byprodut of the ROTSE1 CCD survey, a large number of new variables havebeen disovered (Akerlof et al., 2000). In a series of papers, we report un�lteredCCD observations for some of the lose binary systems (type EW) in the list ofAkerlof et al. (2000). This installment ontains information on four variables inthe onstellation Herulis. The four stars were observed with our CCD equipmentas mentioned above during 7 nights between JD 2452056 and JD 2452082. A total of136 CCD frames were measured of GSC 3073:837 (VAR 1), 134 frames of ROTSE1J171239.42+330800.2 (VAR 2), 130 frames of GSC 2604:1671 (VAR 3) and 131frames for GSC 3094:120 (VAR 4). Figures 1 through 4 show our observationsfolded with the elements:
GSC 3073:837: JD(min,hel) = 2452065:5005 + 0:240641� E;ROTSE1 J171239.42+330800.2: JD(min,hel) = 2452073:3641 + 0:320737� E;GSC2604:1671: JD(min,hel) = 2452056:3941 + 0:287848� E;GSC3094:120: JD(min,hel) = 2452056:3775 + 0:315408� E.These elements of variation are dedued from a linear �t to the normal minima fromthe ROTSE1 data (Diethelm, 2001) and the timings of minimum derived from ourdata given in Bl�attler (2001).The light urve of ROTSE1 J171239.42+330800.2 issomewhat unusual beause of the marked di�erene in the depth of the two minima(0.12 mag) as well as the O'Connell e�et. This variable is situated in a GSC \blindspot".Aknowledgements:This researh made use of the SIMBAD data base, operated at CDS, Strasbourg,Frane

Referenes:Akerlof, C.; Amrose, S.; Balsano, R.; Bloh, J.; Casperson, D.; Flether, S.; Gisler,G.; Hills, J.; Kehoe, R.; Lee, B.; Marshall, S.; MKay, T.; Pawl, A.; Shaefer, J.;Szymanski, J.; Wren, J.; 2000, AJ, 119, 1901Bl�attler, E.; 2001, BBSAG Bulletin, 126 in preparationDiethelm, R.; 2001, IBVS, No. 5060
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EMISSION ACTIVITY OF THE Be STAR 28 CMa:ENTERING A NEW CYCLE?�STEFL, STANISLAV1; BAADE, DIETRICH2; RIVINIUS, THOMAS2; OTERO, SEBASTIAN3; SE-TIAWAN, JOHNY41 Astronomial Institute, Aademy of Sienes of the Czeh Republi, CZ-25165 Ond�rejov, Czeh Republi,e-mail: sste�sunstel.asu.as.z2 European Southern Observatory, Karl-Shwarzshild-Str. 2, D-85748 Garhing bei M�unhen, Germany,e-mail: dbaade�eso.org, triviniu�eso.org3 Liga Iberoameriana de Astronomia, Buenos Aires, Argentina,e-mail: varsao�fullzero.om.ar4 Kiepenheuer-Institut f�ur Sonnenphysik, Sh�onekstr. 6-7, D-79104 Freiburg, Germany,e-mail: setiawan�uni-freiburg.de

The bright southern Be star 28 CMa (HR2740, HD56139) is proto-typial of the spe-trosopi and photometri variability of Be stars. New modeling tehniques have beentested on it. Very onspiuous line pro�le variations (lpv) with a period of 1.37 d weredisovered by Baade (1982a). A detailed desription of the lpv of Hei 6678 was presentedby �Ste et al. (1999), and advaned non-radial pulsation models for di�erent spetral lineswere omputed by Maintz et al. (2000). Although rapid light variations have been knownalmost equally early (Baade, 1982b), the derived periods were questionable and inonsis-tent with the spetrosopi one. �Ste et al. (1999) analysed the Str�omgren and Genevaphotometry obtained during 16 years and isolated the 1.37 d periodi omponent of thelight variations, whose amplitude is variable from season to season and reahes only a fewmmag. These rapid periodi variations are ombined with muh larger variations on timesales of weeks to years. The latter are probably onneted with the photospheri ativityof the star as well as with restruturing in the irumstellar disk. A large brightening byabout 0.m4 was observed by Hipparos in 1992. New observations show that an emissionoutburst of a omparable intensity started in 2001.Visual observations sine 1997 April and the 1990-1993 Hipparos database revealthat the photometri ground state of 28CMa orresponds to a magnitude of �4.m05visually or �3.m98 in the Hipparos broad photometri band. Superimposed on thisplateau are utuations, mainly in the form of brightenings by up to 0.1 mag. The mostreent brightening, whih started in 2001 Marh and reahed about 3.m8 in June, hasa signi�antly larger amplitude. First visual observations revealing the strength of thisnew outburst were obtained by E. De Bernardini (Buenos Aires) on Ot. 13, 2001 andon�rmed by SO on Ot. 19. The star reahed Vvis = 3.m67. The rising branh of the2001 light urve resembles the one during the 1992 Hipparos outburst (see Fig. 1). Themost reent observations from the end of Otober 2001 seem to indiate that the outbursthas already reahed the desending branh.
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Figure 1. The strongest emission outbursts of 28 CMa observed during the past deade: the 1992event overed by Hipparos (lower panel, Perryman 1997) and the 2001 outburst doumented by visualobservations by SO (upper panel). The unertainty of the visual magnitudes is 0.05-0.10 mag beforeHJD 2451900 and 0.03-0.05 mag thereafter. The times of H� observations by Hanushik et al. (1996)are indiated in the upper part of the lower panel. Intervals of the spetrosopi observing runs used inFig. 2 are marked in a similar way in the upper panel.
Three high-resolution spetra obtained on Otober 23 and 24, 2001 with the FEROSehelle spetrograph and �ber link to the ESO 1.5-m telesope on La Silla on�rm astrong outburst event. The total equivalent width of the Balmer emission lines droppedsigni�antly (whih is partly due to the strong inrease in the ontinuum ux). But thestrength of the wings inreased with respet to previous years. The H� peak height,E/C, of � 3.0 is among the lowest values ever observed (see Fig. 2 and Harmane, 1998).The shoulders in the emission pro�le have disappeared and the previous typial wine-bottle shape is no longer there. The other Balmer lines, partiularly H� and HÆ, showan asymmetri struture in their ores. By ontrast, intensity of metal emission linesinreased only little and their peak separation did not hange ompared to January 2000spetra (see Rivinius et al., 2001; Fig. 1). No emission is detetable in the wings of He ilines.
The two panels of Fig. 1 indiate that emission outbursts appear on a time sale of200-350 days, in agreement with Hubert and Floquet (1998). Nevertheless, the outburstsaround JD2448800 (1992) and 2452000 (2001) di�er substantially in their dimensions.Both photometry and spetrosopy show that the reent outburst lasts several times longerand has a larger amplitude. There is intriguing evidene that another strong outbursttook plae on JD2445200-300. It is indiated by a 0.m4 brightening in the Str�omgren b-band (see, e.g., Fig. 7 of Harmane, 1998) and an aompanying state of low H� emission(Hanushik et al., 1996). Considering also the Hipparos outburst, it appears that suh
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Figure 2. Comparison of mean emission pro�les of seleted spetral lines in the 1996, 1997, 1999, 2000and 2001 (from �Ste et al., in preparation). A more areful inspetion shows a higher emission in thewings of H� and HÆ lines in 1996 and 2001, when outbursts took plae. Due to the large number ofspetra, the strong 1.37-d lpv, whih auses the asymmetry in the 2001 H i lines, is averaged out in the1996 - 2000 mean spetra. The sharp features to the left of the He i line in the 2000 and 2001 spetraare due to a detetor blemish. Dotted lines indiate the values of the systemi veloity � v sin i. Thebars to the right provide the ux sales in units of the loal ontinuum; note the di�erenes betweenindividual panels.
major events take plae one in 10 years; possibly they are even repetitive on a time saleof 3400-3600 days.Analysis of the 1996 outburst (�Ste et al., in preparation) shows that 28 CMa followsthe general sheme derived from line emission outbursts of � Cen (Rivinius et al., 1998;Baade et al., 2001) but on a time sale, whih is longer by at least one order of magnitude.This sheme onsists of four phases: relative quiesene, preursor, outburst proper andrelaxation, whih are so far de�ned only spetrosopially. Beause no spetra of 28CMaare available for the time between February, 2000 and Otober, 2001, it is diÆult todetermine the present phase of the 2001 outburst. Based on the line emission being loseto a minimum, on the missing emission in He i lines, and on the relatively high separationof emission peaks in metal lines, one may rudely guess that the outburst is in the latepreursor or early outburst phase. Provided that it started in 2001 May or earlier, itdevelops very slowly in omparison with smaller outbursts in 28CMa itself but also inother Be stars suh as �Cen.If this large outburst does indeed �t the same sheme, the spetral evolution overthe next weeks to months might be as follows: In the Balmer emission lines, the peakheight will steadily inrease while the wings will fade. At the same time, the emissionwill inrease in the wings of He i and metal lines. The separation of emission peaks ofmetal lines will derease. A double struture of the blue and red peaks may develop fora limited time until the inner part of the disk is formed. The oexistene of two pairs ofemission peaks may reet a double-ring struture of the disk as suggested reently byRivinius et al. (2001). One may also expet the appearane of transient periods (�Ste etal. 1998, 2000), whih were already observed after the weaker 1996 outburst. They may
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be ehos of the photospheri osillations in the inner disk. Finally, the visual magnitudewill asymptotially approah its base value near 4:m0.28CMa is a pole-on star (e.g., Maintz et al., 2000) and therefore provides a nie illus-tration of the rule (e.g., Harmane, 1983; Hubert & Floquet, 1998) that during outburstssuh stars brighten whereas equator-on Be stars get fainter.The present strong outburst of this bright star o�ers onsiderable opportunities: (a) Ifit an be on�rmed that suh major and the more frequent minor outbursts mainly di�erin their dimensions, this might plae important onstraints on the unknown physis ofoutbursts. (b) The slow evolution permits the outburst to be studied in muh detail. ()The most exiting aspet of the latter would be to see whether during the ourse of anoutburst the nonradial pulsation exhibits any hanges. (d) Contemporaneous photom-etry and spetrosopy an be arranged for, whih ould be important to eluidate thephotometri aspets of Be star outbursts.Aknowledgements. We thank Dr. Lua Pasquini, for the kind permission to takethe Otober, 2001 spetra within the framework of his ESO projet No. 68.D-0334. S. �Sappreiates the support of the Grant Ageny of the Aademy of Sienes of the CzehRepubli (grant no. AA3003001).
Referenes:Baade, D.; 1982a, A&A, 105, 65Baade, D.; 1982b, A&A, 110, L15Baade, D.; Rivinius, Th.; �Ste, S.; 2001, IAU Cirular No. 7658Harmane, P.; 1983, Hvar Obs.Bull. 7, 55Harmane, P.; 1998, A&A, 334, 558Hanushik, R. W.; Hummel, W.; Satorius, E.; Dietle, O.; Thimm, G.; 1996, A&AS, 116,309Hubert, A. M.; & Floquet, M.; 1998, A&A, 335, 565Maintz, M.; Rivinius, Th.; Tubbesing, S.; Wolf B.; �Ste; Baade, D.; 2000, IAU Coll. 175,p. 244Perryman, M. A. C.; and the Hipparos Siene Team, 1997, The Hipparos and TyhoCatalogues, ESA SP 1200Rivinius, Th.; Baade, D.; �Ste, S.; Stahl, O.; Wolf, B.; Kaufer, A.; 1998, A&A, 333, 125Rivinius, Th.; Baade, D.; �Ste, S.; Maintz, M.; 2001, A&A, 379, 257�Ste, S.; Baade, D.; Rivinius, Th.; Kaufer, A.; Stahl, O.; Wolf, B.; 1998, in: A HalfCentury of Stellar Pulsation Interpretation: A Tribute to Arthur N. Cox, eds. P.A.Bradley and J.A. Guzik, Astr. So. Pai� Conf. Series, 135, 348�Ste, S.; Aerts, C.; Balona, L. A.; 1999, MNRAS, 305, 505�Ste, S.; Budovi�ov�a, A.; Baade, D.; Kaufer, A.; Rivinius, Th.; Stahl, O.; Wolf, B.; 2000,in IAU Coll. 175, p. 240
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GSC 608 143: A NEW W UMa VARIABLE

BEHREND, R.1; BERNASCONI, L.2; DEMEAUTIS, CH.3; ROY, R.41 Geneva Observatory, CH-1290 Sauverny, Switzerland email: raoul.behrend�obs.unige.h2 Les Engarouines Observatory, F-84570 Malemort-du-Comtat, Frane, email: laurent.bernasoni.51�wanadoo.fr3 Village-Neuf Observatory, 9 rue de Huningue, F-68300 Saint-Louis, Frane, email: sky.walker�wanadoo.fr4 Blauva Observatory, F-84570 St-Est�eve, Frane, email: rene.roy�wanadoo.fr
Name of the objet:GSC 608 143Equatorial oordinates: Equinox:R.A.= 00h59m50:s10 DEC.= +12Æ25003:008 J2000

Figure 1. Un�ltered lighturve of GSC 608 143
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Observatory and telesope:Les Engarouines Observatory (IAU astrometri ode 164), 0.212m Newton telesopeBlauva Observatory (ode 627), 0.257m Newton telesopeVillage-Neuf Observatory (ode 138), 0.20m Shmidt{Cassegrain telesopeDetetor: KAF 1600 CCD at 164, KAF 400 CCD at 627, KAF 401eCCD at 138Filter(s): None, roughly RTransformed to a standard system: NoAvailability of the data:Upon requestRemarks:The variability of GSC 608 143 was found by Bernasoni from un�ltered CCDframes obtained around 2001-09-18 (irles in Figure 1) for the suessful determi-nation of the asteroid (2052) Tamriko light urve. Further observations were ob-tained by Roy (2001-10-01, diamonds), Demeautis (2001-10-03 near the full moon,and 2001-10-12, stars) and Bernasoni (2001-10-13, squares) for the on�rmation ofthe preliminary light urve and the aurate determination of the period. A sixthorder Fourier polynomial with adjustable period was �tted on the observations,using the CourbRot software (Behrend, 2001). The resulting light urve is shownin Figure 1. The numerial values are as follows:HJD of a prinipal minimum = 2452185:0022� 0:0011Period = 0:316657� 0:000019 dTotal variation = 0:27� 0:01magThe shape of the light urve indiates that the variability type of GSC 608 143 isprobably W UMa.Aknowledgements:We thank Dr. F. Barblan and Dr. M. Grenon for introduing us to the world ofvariable stars' light urves.

Referene:Behrend, R.; 2001, Orion 304, 12
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THE HISTORICAL, 1889-2002, LIGHT CURVEOF THE ECLIPSING SYMBIOTIC BINARY AR PavSKOPAL, A.1;2; KOHOUTEK, L.3; JONES, A.4; DRECHSEL, H.21 Astronomial Institute, SK-05960 Tatransk�a Lomnia, Slovakia, e-mail: skopal�ta3.sk2 Astronomial Institute, University of Erlangen-N�urnberg, Sternwartstr. 7, D-96049 Bamberg, Germany3 Hamburg Observatory, Gojenbergsweg 112, D-21029, Hamburg, Germany4 Carter Observatory, PO Box 2909, Wellington 1, New Zealand

AR Pavonis is an elipsing symbioti binary with an orbital period of 605 days (Mayall1937). It onsists of a M5 III giant (M�urset & Shmid 1999) with a mass of � 2M� (Shildet al. 2001). The nature of the hot ompanion is under disussion. The presene of alarge aretion disk around a main sequene star was suggested by Kenyon & Webbink(1984) and Skopal et al. (2000a), but, in ontrast, Shild et al. (2001) onsidered apossibility that the hot omponent is a white dwarf and the red giant under�lls its Rohelobe. Aording to the observed variations in the UV/optial ontinuum (e.g. Shild et al.2001, Skopal et al. 2000a), the hot elipsed objet is highly variable in brightness, size andgeometry. Photometri ativity of AR Pav has been reorded sine 1889 (Mayall 1937).The top panel of Fig. 1 shows its historial 1889.5{2001.8 photographi/B-band/visuallight urve (LC). The mpg=B-band LC is haraterized by about 2mag deep minima{ elipses { and strong out-of-elipse variations between about 12 and 10mag, whihpeaked at � 9m in 1900 and 1935 ative phases. The visual LC douments the evolutionsine 1982.2. It ompletely overs the 1985-1999 ative phase. Dramati out-of-elipsevariations in this part of the LC were interpreted as a result of variable mass transferfrom the red giant (Bruh et al. 1994) and/or by an impat of the ejeted material fromthe hot star to the faing red giant hemisphere (Skopal et al. 2000a).Our new photographi magnitudes were obtained by measuring a total of 137 platesolleted in the arhive of the Bamberg Observatory. They over the period 1963.5 to1971.5. The magnitudes were estimated by eye at a mirosope using the photoeletrisequene provided by Kilkenny (1988). For eah plate we made a few independent esti-mates. It was possible to ahieve an auray of about 0.1mag. The data are summarizedin Table 1 and plotted in Fig. 1. Compared are photoeletri B magnitudes of Andrews(1974), whih on�rm the high auray of our photographi estimates. This suggeststhat variations of � 0.1mag an be onsidered as real. Our data indiate rather irregularbrightness hanges from yle to yle with an inreasing trend from epoh E=45 to E=48(Fig. 2, left panel). We believe that a variable mass transfer governs this kind of irregularhanges. In addition, a at maximum an be reognized between 1969 and 1971 (Fig. 1,mid). This might be of the same nature as those observed in the Mayall's LC, suggestinga periodiity of 7-10 years (f. Fig. 1, top).
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Figure 1. The historial 1889.5{2001.8 photographi/B-band/visual LC of AR Pav. It is ompiledfrom photographi data of Mayall (1937), those presented in this paper, B-band photoeletrimeasurements as published by Andrews (1974) and Menzies et al. (1982), and the visual estimatesmade by one of us (AJ). Middle: A part of the LC between 1963.5 and 1973.7 omposed of ourphotographi magnitudes and B-band photoeletri measurements by Andrews (1974). Note the verygood agreement between these data sets. Bottom: Our visual estimates, whih doument thephotometri evolution from 1982.2 to date. Compared are y-band photoeletri measurements obtainedduring the LTPV program at ESO (Manfroid et al. 1991, Sterken et al. 1993) and V -band photometry(around JD2 451 410) published by Skopal et al. (2000b). Also in this ase, agreement between thesedata sets is exellent. Epohs E are given aording to the average linear ephemeris of the minima,Min = JD 2 411 265:9 + 604:46�E (Skopal et al. 2000a).
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Our new visual estimates over the period from epoh 66 (1998.9, f. Fig. 1). Theywere arried out by one of us (AJ) with a private 12:005 f/5 reetor using the omparisonsequene of Kilkenny (1989). They are shown in the bottom panel of Fig. 1. Comparison ofthe photoeletri y and V magnitudes testi�es the high quality of the visual observations.Our data show that the ative phase of AR Pav suddenly ended at the beginning of epoh66. No brightening was observed from this epoh to date. To demonstrate basi hanges ofthe hot objet between ativity and the present quiesene, we folded the data aordingto the average ephemeris of the minima (Skopal et al. 2000a) and, as an example, seletedthose at E=62 and E=66 (Fig. 2, right panel). The E=66 minimum is narrower by about16 days, deeper by � 0.5mag with approximately the same level of minimum light, andshifted by about �1.4 days with respet to the minimum at E=62. In addition, a sharppro�le of the reent minima at E=66 and 67 with a stillstand at ' � 0:96 is very similar tothat observed during the quiesent phase between the epoh 0 and 28 (f. Fig. 8 of Skopalet al. 2000a). Finally, we determined positions of the reent two minima to Min(66) =JD2 451 158.9�0.7 and Min(67) = JD2 451 762.8�0.7. Combining these positions withthose published by Skopal et al. (2000a) allows us to slightly re�ne the average linearephemeris of all available mid-points of elipses between E=4 and 67 to

Min = JD 2 411 266:1 + 604:45(�0:02)� E:
The mid points of the last two minima suggest a period of 603:9 � 0:5 days, whihis onsistent with the real period hange derived by Skopal et al. (2000a). However,observations of further minima are needed to redue the unertainty.Aknowledgements: This researh was supported by the Alexander von Humboldt foun-dation (projet SLA/1039115) and the Slovak Aademy of Sienes Grant No. 2/5117/01.AS aknowledges the hospitality of the Astronomishes Institut der Universit�at Erlangen-N�urnberg in Bamberg. LK thanks the diretorate of this institute for the possibility andfor the support in his investigating the plates of the arhive.
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Figure 2. Phase diagrams of our photographi magnitudes (left) and visual estimates at E=62, 66(right).
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Table 1: New photographi magnitudes of AR Pav.JD 24. . . mpg JD 24. . . mpg JD 24. . . mpg JD 24. . . mpg38228.366 11.36 38589.341 12.10 39236.440 11.42 40027.028 11.6538229.363 11.45 38590.340 12.26 39269.497 11.58 40028.042 11.4338230.364 11.40 38592.337 12.28 39289.447 11.78 40056.958 11.3738233.310 11.42 38606.317 12.30 39291.434 11.79 40063.913 11.3938234.360 11.40 38607.299 12.16 39293.431 11.79 40328.188 11.7438235.326 11.38 38608.298 12.13 39299.431 11.83 40337.205 11.3438236.319 11.43 38613.299 12.09 39300.410 11.82 40338.172 11.3938252.269 11.38 38614.301 12.12 39301.419 11.83 40340.180 11.3438254.274 11.49 38615.301 12.20 39318.358 11.83 40357.149 11.2838257.267 11.45 38618.306 12.23 39343.309 11.61 40366.119 11.1138258.267 11.46 38620.271 12.10 39346.267 11.47 40382.065 10.8138260.270 11.46 38621.292 12.12 39357.254 11.38 40394.011 10.5738261.269 11.41 38622.270 12.12 39358.237 11.51 40395.021 10.7338264.225 11.41 38636.219 12.23 39372.236 11.28 40410.005 10.7338265.223 11.58 38640.219 12.19 39614.547 11.59 40412.983 10.7338266.269 11.43 38641.222 11.89 39654.042 12.90 40415.955 10.6738267.221 11.48 38643.222 11.89 39656.042 13.28 40439.913 10.9938268.226 11.80 38884.547 10.92 39657.028 13.02 40440.916 10.9038277.224 11.44 38917.454 11.22 39669.994 13.25 40449.881 10.9038504.572 12.12 38933.399 11.20 39671.014 13.56 40711.194 10.5538505.574 12.46 38934.396 11.42 39672.021 13.47 40721.113 10.4838528.513 11.92 38935.406 11.17 39677.969 13.59 40722.124 10.4938529.514 12.01 38939.399 11.14 39680.979 13.51 40736.073 10.5838553.462 12.05 38940.404 11.23 39682.990 13.42 40737.054 10.6038555.461 12.15 38942.399 11.25 39683.999 13.68 40746.057 10.5738556.463 12.08 38943.379 11.27 39684.958 13.69 40747.023 10.8038557.463 11.82 38965.338 11.33 39702.938 12.94 40748.063 10.5338560.419 11.87 38966.309 11.39 39708.896 12.35 40762.999 10.6838562.423 12.10 38971.316 11.49 39709.886 12.35 40764.039 10.8138578.377 12.02 38972.330 11.47 39710.896 12.24 40822.828 11.0238580.383 12.10 38992.267 11.45 39972.198 11.78 41066.194 10.8638583.381 12.06 38994.229 11.49 39976.177 11.82 41120.024 10.9338584.381 12.10 38995.229 11.50 40000.090 11.85 41122.038 10.7438585.381 12.06 39187.576 11.27 40010.063 11.85 41123.035 10.9341147.917 10.81

Referenes:Andrews, P. J.; 1974, MNRAS, 167, 635Bruh, A.; Niehues, M.; Jones, A. F.; 1994, A&A, 287, 829Kenyon, S. J.; Webbink, R. F.; 1984, ApJ, 279, 252Kilkenny, D.; 1988, R. Astron. So. of New Zealand, VSS, No. 15, 35Manfroid, J.; et al., 1991, A&AS, 87, 481Mayall, M. W.; 1937, Harvard Ann., 105, 491Menzies, J. W.; Coulson, I. M.; Caldwell, J. R. A.; Corben, P. M.; 1982, MNRAS, 200,463M�urset, U.; Shmid, H. M.; 1999, A&AS, 137, 473Shild, et al., 2001, A&A, 366, 972Skopal, A.; et al., 2000a, MNRAS, 311, 225Skopal, A.; et al., 2000b, Contrib. Astron. Obs. Skalnat�e Pleso, 30Sterken, C.; et al., 1993, A&AS, 102, 79
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ZZ Hyi IS A POORLY STUDIED GALAXY

PASTUKHOVA, E. N.Institute of Astronomy, Russian Aademy of Sienes, 48, Pyatnitskaya Str., Mosow 109017, Russia
The variability of ZZ Hyi (S 6653) within 16:m5 { 17:m5 pg was announed by Ho�meister(1963) who had onsidered it a possible RR Lyrae star, diÆult for investigation beauseof being faint. His published delination for the star was wrong by one degree. The starwas later studied by Ge�ner (1981) who orreted the delination. She gives the variabilityrange as 16:m6 { (17m, also alls the objet a possible RR Lyrae star, and presents fourtimes of brightening.In the ourse of our work on improving oordinates for all stars of the GCVS Volume II,ZZ Hyi was on�dently identi�ed with an objet in the US Naval Observatory A2.0 atalog(Monet et al., 1998) at the following position: 0h27m48:s07, {78Æ37044:008 (2000.0), with theblue and red magnitudes of 13:m2 and 12:m7, respetively. In the Hubble Spae TelesopeGuide Star Catalog (Lasker et al., 1990), this is a non-stellar objet GSC 9350.1587 (14:m9).We have inspeted �ve images of the �eld from large Shmidt telesopes made available bythe US Naval Observatory (USNO Pixel Server). The two images in blue light and threeimages in red light show that the objet is de�nitely non-stellar; some hints to a spiralstruture an be notied, and the objet is more ompat in red light, suggesting that itis a spiral galaxy. The brighter magnitudes in the USNO A2.0 atalog and Guide StarCatalog ompared to Sonneberg data are probably just due to the extended appearaneof the objet. Its variability found in Sonneberg annot be real but rather reetingvariations of seeing.The �nding hart from Ho�meister (1963) is reprodued in Fig. 1, and the image ofthe �eld from the Digitized Sky Survey is presented in Fig. 2.Strangely enough, we ould not �nd the galaxy among objets studied in the optialrange and listed in the NED extragalati data base (http://nedwww.ipa.alteh.edu/),despite its rather high brightness. The only objet suggested by the data base within 30from the position of the galaxy is the radio soure PMN J0027{7838 in 1:03 from it, atnominal position 0h27m24:s2, {78Æ3801400 (Wright et al., 1994). The rather poor positionalauray of the radio soure (unertainties of � 20 in both oordinates) does not exludeidenti�ation, though spiral galaxies are seldom assoiated with radio soures.We found the star in the Lyon{Meudon (LEDA, (http://leda.univ-lyon1.fr/)) extra-galati data base as an objet of the Catalogue of Prinipal Galaxies (PGC, Paturel etal., 1989). It is PGC 232232, a galaxy with integrated B magnitude 16:m78. The LEDAdata base also gives no information on the galaxy's radial veloity.We would like to enourage astronomers with aess to southern telesopes to verifythe spiral nature of the objet and to measure the galaxy's redshift.



2
Thanks are due to Drs. N. Samus and O. Silhenko for helpful disussion, to A. Hollfor turning my attention to the LEDA data base. Our work on variable star atalogs issupported, in part, by grants from the Russian Foundation for Basi Researh, RussianProgram of Support for Leading Sienti� Shools, anf Federal Program \Astronomy". Igratefully aknowledge the use of the LEDA and NED data bases and of the US NavalObservatory Pixel Server.

Figure 1. A reprodution of the �nding hart from Ho�meister (1963). South is at the top.

Figure 2. A DSS-II red image of the �eld of ZZ Hyi. South is at the top.
Referenes:Ge�ner, H. 1981, Ver�o�. Sternw. Sonneberg, 9, 361Ho�meister, C. 1963, Ver�o�. Sternw. Sonneberg, 6, Nr. 1Lasker, B.M.; Sturh, C. R.; MLean, B. J. et al., 1990, Astron. J., 99, 2019Monet, D.; Bird, A.; Canzian, B. et al. 1998, USNO A V2.0. A Catalog of AstrometriStandards, US Naval Observatory (11 CD-ROMs)Paturel, G.; Fouqu�e, P.; Bottinelli, L.; Gouguenheim, L. 1989, Astron. Astrophys., Suppl.Ser., 80, 299Wright, A. E.; GriÆth, M. R.; Burke, B. F.; Ekers, R. D. 1994, Astrophys. J. Suppl. Ser.,91, 111
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USNO A 1125.14834179 IS A MIRA VARIABLE

MASI, GIANLUCAVia Madonna de Loo, 47 03023 Ceano (FR) Italy; e-mail: gianmasi�fr.ashnet.it
Name of the objet:A1125.14834179 in USNO A2.0Equatorial oordinates: Equinox:R.A.= 19h59m41:s90 DEC.= +22Æ33050:000 2000.0Observatory and telesope:\Bellatrix" Astronomial Observatory; 15m, f/5 reetorDetetor: CCD SBIG ST-7 (based on the Kodak KAF0400 hip:765*510 pixels)Filter(s): NoneComparison star(s): A1125.14828225 in USNO A2.0, R = 14:m5Chek star(s): A star in the �eld (no ID available)Availability of the data:Available through the IBVS web-site. (5197-t1.txt)Type of variability: MRemarks:The V�C1 light urve shows a total magnitude range of about 2.7 mag., with ayle-length of about 270 days (Figure 2), whih is typial of Mira-type variables.The red olour of the star in the USNO-A1.0 atalogue indiated that it was a Miraor a semiregular variable (Ski� 1977), but it didn't appear in the IRAS point-soure,the MSX and the 2MASS atalogues. If we assume that the zero-point is lose tothe standard Cousins R system, then the variable has a range of 13:m9 < R < 16:m5.Sine the variable is somewhat redder than the omparison stars, and given theextended red sensitivity of the un�ltered CCD, the true R magnitudes are likelysomewhat fainter. The rms satter of the di�erential magnitude of C1�C2 is 0:m02.
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Figure 1. Identi�ation hart for USNO A 1125.14834179.

Figure 2. Di�erential light urves of USNO A 1125.14834179�C1 and C1�C2.
Aknowledgements:I wish to thank Brian Ski� (Lowell Observatory) and Taihi Kato (Kyoto Univer-sity) for their valuable suggestions at the very early disovery stages. They havealso kindly reviewed this manusript. Many thanks, �nally, to all the people whohave given useful information during the �rst attempts to verify the disovery. Bel-latrix Observatory thanks Santa Barbara Instruments Group and Software Bisquefor their support.

Referenes:Monet, D., Bird, A., Canzian, B. et al. 1996, USNO-A2.0, (U.S. Naval Observatory,Washington DC)Ski�, B. A., 1997, http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/hat0/msg00487.html
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IRAS 20192+3025 is a red giant star loated at R.A. = 20h21m17:s48 DEC. =+30Æ34041:006(Equinox J2000, Epoh 2001.644). Photometri and spetrophotometri observationswere taken at West Skies Observatory (MPC ode 451) in Mulvane, KS, USA. The tele-sopes used were 0.2m and 0.25m Shmidt-Cassegrains. V and Ik �lters were used inonjuntion with an SBIG ST-8 CCD amera. The observations were redued to theJohnson V and Cousins I band photometri systems. The omparison star was HIP100384 (V=6.77, B�V = 0.261 � 0.011, V�I = 0.22 � 0.03) and the hek star was HIP100369. The individual observations are available from the IBVS website as 5198-t1.txt .

Figure 1. V band photometry of IRAS 20192+3025. The V band photometry demonstratesmulti-periodi behavior.
A spetrum was taken using a non-objetive slitless spetrometer (West et al. 2000).The spetrometer onsists of a Rainbow Optis grating mounted to the CCD amera.
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Wavelength alibration was aomplished using the hydrogen lines from A type stars anda laboratory merury emission lamp. The wavelength auray is � 20 �Angstr�om. Thespetrum is ux alibrated relative to Vega. The \+ Cont." term in the ux representsthe di�erene in air mass between the target star and the Vega alibration spetrum. Thesignal-to-noise for the spetrum is greater than 10. The slope of the spetrum and theTiO band heads at 5167, 5847, 6536, 7054, 7594 �Angstr�om are onsistent with a M4IIIstar (Celis 1984, and Serote Roos et al. 1996).

Figure 2. A low-dispersion spetrum of IRAS 20192+3025 taken on 6/18/01 with a non-objetiveslitless spetrometer. The TiO bands are evident.
This variable star is not listed in the GCVS. Based on the photometry and spe-trophotometry reported in this paper, the type of variability is onsistent with the SRBdesignation. Averages for the photometry are: V = 10.74, I = 7.02, and V�I = 3.72.Stars with this large a V�I fall into the M6 spetral lass (Bessell). Analysis of the V andI band photometry with the omputer program AVE shows a multi-periodi waveform.The two dominant periods from the 94 days of observation are 20.9 � 2.4 and 40.6 �1.3 days. It is not yet lear if these periods are signi�ant, or if they represent indepen-dent variations in the brightness of the star. Observations over a longer baseline will berequired to resolve all of these issues. Based on the photometry and spetrophotometryone onludes that IRAS 20192+3025 is a M4III to M6III variable star of type SRB.

Referenes:Bessell, M. S., 1990, Pub. Ast. So. Pai�, 102 1181Celis S. L., 1984, Astron. J. 89, 527Serote Roos, M., Boisson, C., Joly, M., 1996, Astron. Astrophys. Suppl., 117, 93West, J. D., Alexander, D. R., 2000, Bull. Am. Ast. So., No. 32, 688
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DETECTION OF A TERNARY SPECTRUM IN HD216608ILIEV, I. KH.1; BUDAJ, J.2; �ZI�Z�NOVSK�Y, J.2; ZVERKO, J.2; STATEVA, I.1; GEORDZHEVA, E.K.31 Institute of Astronomy, National Astronomial Observatory, P.O.B. 136, BG - 4700, Smolyan, Bulgaria2 Astronomial Institute, Slovak Aademy of Sienes, 059 60 Tatransk�a Lomnia, Slovak Republi3 Tehnial University So�a, Plovdiv Branh, Bulgariae-mail: iliani�astro.bas.bg, budaj�ta3.sk, ziga�ta3.sk, zve�ta3.sk

This star (HD 216608, HR 8708, SAO 52465, HIP 113048, BD +43 4331) is a visualbinary system ADS 16345 AB. The B ompanion (F6V star) revolves about the primarywith a period of 105 yr, major semi-axis of 0."60 and MA + MB = 2:62M� (Finsen &Worley 1970, S�oderhjelm 1999). HIPPARCOS lists the visual B ompanion separated by0:0095 (ESA 1997). Fabriius & Makarov (2000) obtained the following magnitudes in theTyho passbands: BT = 6:m29; VT = 6:m01 for the A ompanion and BT = 8:m43; VT = 7:m81for the B ompanion. There is also an optial C ompanion, 10:m7 , at 28:000 (Abt & Levy1985). The brightest member (HD 216608A) is an SB1 binary. It was �rst reported asvariable in radial veloity by Young (1939). Later on this was on�rmed by Abt et al.(1980). Its Am harateristis were disovered by Walker (1966) who also are A2V spetraltype and v sin i = 50 km s�1. Cowley et al. (1969) lassi�ed the star as A3m, Abt (1981)as Am and A3/F0V/F4 from the CaII K/Hydrogen/Metalli lines (abbreviated usuallyas K/H/M). Another lassi�ation is proposed by Sreedhar Rao & Abhyankar (1991)aording to the K, m39, m43 and SrII 4077 lines: A3V, F2III/IV, F2III/IV and Ap,respetively. Orbital elements (Porb = 24:d1635, e = 0:2, K = 10:1 km s�1) were derivedby Abt & Levy (1985) from the photographi plates with a resolution of 0.4 �A and adispersion of 16.9 �Amm�1. They also give spetral types A2/A8/F2 from the K/H/Mlines, respetively. Abt & Moyd (1973) measured v sin i = 35 km s�1 while Abt & Morrell(1995) obtained v sin i = 46 km s�1 from CCD spetra with a resolution of 0.33 �A. Theyalso relassi�ed the star as Am (A2/F1/F2). Tokovinin (1997) estimated the followingmasses for the ompanions: MAa = 2:54M�, MAb � 0:27M�, MB = 1:25M�.Our spetrosopi observations were arried out with the 2m RCC telesope of theBulgarian National Astronomial Observatory in the frame of our observational programon Am stars in binary systems. The Photometris AT200 amera with a SITe SI003AB1024� 1024 CCD hip, (24�m pixels) was used in the Third amera of the oud�e spe-trograph to provide spetra in the 6400{6500 �A region with R = 32000. The typialS/N ratio is about 300. IRAF standard proedures have been used for bias subtrating,at-�elding and wavelength alibration. Telluri lines have been removed using spetraof hot, fast rotating stars. Wavelength alibration has the r.m.s. error of 0.005�A. Thelog of observations is listed in Table 1.
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Table 1: List of observations: Date, HJD of the beginning of the exposure and e�etive exposure time.Sp.No. Date HJD (2450000+) E�. exp. (in seonds)1 10.6.2001 2071.496 30002 30.8.2001 2152.408 72103 2.9.2001 2155.364 4280
A small portion of all the three spetra in the viinity of CaI 6439 whih is mostillustrative is depited in Fig. 1. We have hosen this line as it is free of blends. It isapparent that there are two systems of sharp lines travelling and rossing in the spetra.Nevertheless, all the lines in the spetra are broader and stronger than what ould beexpeted from a simple sum of both sets of sharp lines (note e.g. the Fe lines). This fatseems to be aused by a third faster rotating star whih does not seem to have moved inour 3 spetra within the preision of measurements.
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Figure 1. Three suessive spetra of HD216608. While Ba and Bb lines are learly separated on the�rst spetrum, they shade in the next spetrum to beome separated again in the third spetrum. Linesof the A omponent are muh wider and do not seem to have moved.
Based on what is known about the system, one ould onlude that the apparentlymoving sharp line omponents are formed in the above mentioned SB1 system HD216608Awhile the broad line omponent belongs probably to the visual B ompanion. However,this interpretation has serious gaps. The visual A ompanion is hotter and brighter thanthe B ompanion and it is hardly probable that it has muh sharper lines than the B one.Considering the synhronization mehanism of Tassoul & Tassoul (1992) strething torelatively long orbital periods ould partly avoid the problem. However, these sharp lines,although very pronouned, arry only a very small amount of the total equivalent width
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of the ternary blend espeially in iron lines. This guides us to suggest that the sharp linesbelong rather to the visual B ompanion whih thus seems to be a new SB2 binary. Wewill denote the deeper lines as the primary (Ba) and the less pronouned sharp lines asthe seondary (Bb). The broad lines would then originate from the A ompanion. Thebroad omponents of the Ca lines are relatively muh weaker than those of Fe lines whaton�rms the Am harateristis of HD216608A making both sharp line omponents moreoutstanding in Ca than in Fe.The above aounts were on�rmed by �tting the CaI line with three gaussians (Kratka1988; Sp. No. 2 only with two gaussians as Ba and Bb overlap). All three spetra givea onsistent output as far as the depth and half-widths of all 3 omponents is onernedwhat gives �rmer footing to the result presented above (see Table 2). This also explainsthe inonsistent rotational veloities of di�erent authors ranging from 35 to 50 km s�1.Under the assumption that the veloity of the mass entre of Ba+Bb did not hangeduring the summer, we get from the Sp. No. 1 and 3 for the mass ratio: MBa=MBb =�vBa=�vBb = 47:9=34:4 = 1:39. This mass ratio then yields radial veloity of the massenter Ba+Bb: vB = 8:0 km s�1. This value is onsistent with the radial veloity of theBa+Bb blend from Sp. No. 2 where Ba and Bb lines roughly overlap. The estimated 1�preision of our radial veloity measurements is about 1 km s�1 for the sharp Ba and Bblines and about 4 km s�1 for the broad A ompanion lines.Finally, we have used the spetrum synthesis ode SYNSPEC (Hubeny et al. 1995,Krti�ka 1998) to �t the spetra and estimated the following values of v sin i: 9, 5, 43km s�1 for Ba, Bb and A omponent, respetively. An allowane for the instrumentalpro�le was inluded in the above proedure. In the ase of both sets of sharp lines itmakes no sense to orret for another free parameter, thus miroturbulene was set tozero. Consequently, their rotational veloities are rather upper limits. In the ase of broadlines miroturbulene of about 2 km s�1 was onsidered whih made a better �t of theiron lines. In our opinion sharp Ba and Bb lines ause heavy blends of broad A lines andould have a�eted previous radial veloity measurements in lower resolution leading toa spurious orbit. The previous mass estimates of all the omponents and the very SB1nature of the HD216608A must ertainly be revisited in the future. It is HD216608Bwhih seems to be a newly disovered SB2 binary.

Table 2: Results of the CaI 6439 line �tting.Sp. entral depth gaussian half width �A rad. veloities [km s�1℄No. Ba Bb A Ba Bb A Ba Bb A1 0.069 0.026 0.035 0.16 0.11 0.70 -14.2 38.9 12.12 0.068 0.041 0.12 0.52 9.6 4.03 0.064 0.018 0.035 0.14 0.12 0.60 20.2 -9.0 0.5
This work was partially supported by VEGA grant No. 7107.
Referenes:Abt, H.A., 1981, ApJS 45, 437Abt, H.A., Levy, S.G., 1985, ApJS 59, 229Abt, H.A., Morrell, N.I., 1995, ApJS 99, 135Abt, H.A., Moyd, K.I., 1973, ApJ 182, 809Abt, H.A., Sanwal, N.B., Levy, S.G., 1980, ApJS 43, 549
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FIRST GROUND-BASED PHOTOMETRY AND PRELIMINARYPHOTOMETRIC ELEMENTS OF CONTACT BINARY DN CamVA�NKO, MARTIN; PRIBULLA, THEODORAstronomial Institute of the Slovak Aademy of Sienes, 059 60 Tatransk�a Lomnia, Slovakia,e-mail: (vanko,pribulla)�ta3.sk

The variability of DN Cam (NSV 1685, HD 29213, HIP 21913, 4h42m46:s2, +72Æ58041:009,2000.0) was �rst suspeted by Strohmeier (1959). Sine the objet is quite bright (Vmax =8.23, Vmin = 8.73) it was inluded into the Hipparos mission. Aording to the Hipparosphotometry the system was lassi�ed as an EB type variable with the following ephemerisfor the primary minimum (ESA, 1997):Min I = 2 448 500:488 + 0:498312� E (1)The system was observed spetrosopially by Ruinski et al. (2001). Careful analysisof the broadening funtions lead to the following spetrosopi elements V0 = 6.04�0.98km.s�1, K1 = 105.45�0.65 km.s�1, K2 = 250.62�1.91 km.s�1, q = K1=K2 = 0.421�0.006resulting in (m1+m2) sin3 i = 2.336�0.05 M� and spetral type F2V. The authors noteddisrepany between the absolute magnitude determined from the Hipparos parallax� = 4.49�0.89 mas and that determined from the period-olour-luminosity relation ofRuinski & Duerbek (1997). Apart from the Hipparos photometry no photoeletri orCCD light urve of the system has been published. Therefore we inluded the system intothe photoeletri monitoring of ontat binaries.New UBV light urves of DN Cam were obtained at the Star�a Lesn�a observatory of theAstronomial Institute of the Slovak Aademy of Sienes. The observations were takenon three nights September 3, Otober 4 and November 2, 2001. The 0.6-m Cassegrain tele-sope equipped with a single-hannel photoeletri photometer was used. Data redution,the atmospheri extintion orretion and transformation to the standard internationalUBV system were arried out in the usual way (see Pribulla et al., 2001). SAO 5285 wasused as the omparison star for all observations. All individual observations are availablein �le 5200-t1.txt.Our observations were used to determine 4 new minima times (Table 1) using Kwee &van Woerden method. UBV observations, shown in Fig. 1, were phased using the linearephemeris: Min I = HJD 2 452 156:5817 + 0:4983091 �E;�7 �2 (2)
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Figure 1. UBV light urves of DN Cam with respet to SAO 5285 aording to ephemeris (2)
determined from our 4 photoeletri minima (w = 2), Hipparos JD0 = 2448 500.4880 (w= 2) and time of the onjuntion determined from the spetrosopy T0 = 2451 679.6954(w = 1).The shape of the minima (Fig. 1) indiates that the system is very probably partiallyelipsing. It is interesting to note that the minima are nearly of the same depth. Sine themass ratio was reliably determined, we tried to found preliminary photometri elements.The photometri elements were determined using the 1992 version of the Wilson &Devinney (1971) ode. Mean temperature of the primary T1 = 6700 K was �xed aord-ing to F2V spetral type using the alibration of Popper (1980). The limb and gravitydarkening oeÆients as well as bolometri albedos were �xed appropriate to the onve-tive envelope and a mean e�etive temperature. The third light was set to zero beausethere is no indiation of the third omponent in spetrosopy. The resulting photometrielements are: q = 0:421 (adopted from spetrosopy), i = 71.9�0.1Æ, �ll-out = 0.50�0.02,T2 = 6911�11 K. The orresponding �ts are depited in Fig. 2. Although the V passband
Table 1: New times of the primary (I) and seondary (II) minima obtained at the Star�a Lesn�a observatory.The standard errors of the minima are given in parentheses. The (O-C) residuals are given with respetto ephemeris (1) JDhel type (O-C)2 400 000+52156.5825(2) I -0.020652186.4815(1) I -0.020452216.3785(1) I -0.022152216.6283(2) II -0.0214
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�t is quite good, there are disrepanies in the maxima heights in the U and B passbands.The seondary minimum in U is muh deeper than predited.The seondary omponent is hotter so the system is of a W subtype. Its harateristis(relatively long orbital period, early spetral type and high �ll-out) are, however, indisagreement odds with those of most W-subtype ontat binaries. The inlination angleombined with spetrosopi elements leads to the following masses of the omponents:m1 = 1.915�0.036 M� and m2 = 0.805�0.012 M�.

Figure 2. The best �ts to the UBV observations. The U and B passband observations are shifted inintensities by 0.15 and 0.30, respetively
Aknowledgements. This study was supported by VEGA grant 2/1157 of the SlovakAademy of Sienes. The authors thank D. Chohol for arefully reading the manusript.
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