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COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4901 Konkoly ObservatoryBudapest8 May 2000HU ISSN 0374 { 0676NEW PHOTOELECTRIC MINIMA AND LIGHT ELEMENTS OFMM HERCULISTA�S, G.Ege University Observatory, 35100 Bornova, _Izmir, Turkey, e-mail: tas@alpha.sci.ege.edu.trThe variability of the RS CVn type eclipsing binary MM Herculis (BD+22�3245, HD341475) was discovered by Tsesevich (1954). Previous observational data were well studiedup to now by several authors. The last period analysis of MM Her was made by Evren(1985) and the light elements of the system were computed.The observations in Johnson's B, V , R �lters were made at the Ege University Ob-servatory in 1998 and 1999. The new light curves obtained from these observations havebeen published by Ta�s (2000). The times of four primary minima obtained in this studyare listed in Table 1.The O � C (I) residuals in Table 1 were computed from the light elements given byEvren (1985) as HJDminI = 2445551:4336 + 7:d960358 � E:The least squares solution has been computed from all photoelectric minima given byHall and Kreiner (1980), Evren (1985) and this study, and the new light elements werederived as follows: HJDminI = 2445551:4274 + 7:d960326 � E:� 7 � 2The O�C (II) residuals were computed using these new light elements and all of themhave negative sign. These residuals were plotted against cycle values (E) and are shownin Figure 1.As seen from Figure 1, the O � C (II) residuals may be represented with a sine-likevariation. Our values (�lled circles in Figure 1) are seen on the descending branch ofthis variation. This variation can either be the result of a light-time e�ect or magneticactivity. Our studies concerning the third body orbit and the physical parameters of thethird companion being continued and will be discussed elsewhere.Acknowledgements: I would like to thank Drs. C. Ibanoglu and S. Evren for theirguidance. This work was supported by Ege University Research Fund (Project No. 99FEN 014).References:Evren, S., 1985, Astrophys. Space Sci., 108, 113Hall, D.S. and Kreiner, J.M., 1980, Acta Astron., 30, 387Ta�s, G., 2000, IBVS, No. 4883.Tsesevich, V.P., 1954, Odessa Izv., 4, Part 2, 116



2 IBVS 4901Table 1: Times of new primary minima for MM HerJD (Hel.) E O � C (I) O �C (II) Filter(24 00000+) (day) (day)50956.48586 679 �0.03082 �0.00288 V50956.48592 679 �0.03076 �0.00282 B50956.48615 679 �0.0305 �0.0026 R50964.44694 680 �0.0301 �0.0021 R50964.44701 680 �0.0300 �0.0021 V50964.44801 680 �0.0290 �0.0011 B51362.45861 730 �0.0363 �0.0067 V51362.45949 730 �0.0354 �0.0059 R51362.46187 730 �0.0331 �0.0035 B51378.38174 732 �0.0339 �0.0043 R51378.38212 732 �0.0335 �0.0039 B51378.38272 732 �0.0329 �0.0033 V

Figure 1. The O � C (II) variation of MM Her. The symbols of plus and �lled circle represent thedata taken from literature and this study, respectively.
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CCD PHOTOMETRY OF THE 1999 SUPEROUTBURST OF V844 HerKATO, T.; UEMURA, M.Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japane-mail: tkato�kusastro.kyoto-u.a
.jp, uemura�kusastro.kyoto-u.a
.jp
V844 Her was dis
overed as a dwarf nova (Var43) by Antipin (1996). He reported thatthe duration of the best-observed outburst is between 12 and 18 days, whose light 
urve
losely resembled that of a superoutburst of an SU UMa-type dwarf nova. A systemati
sear
h for further outbursts was 
arried out by members of various variable star organi-zations, yielding the �rst ever dete
tion by S
ovil (1996) on 1996 O
t. 12. Time-resolvedCCD photometry by Vanmunster (1996) during this outburst unambiguously dete
tedsuperhumps, leading to a se
ure 
lassi�
ation of an SU UMa-type dwarf nova. The de-termination of the superhump period was �rst a
hieved during the next superoutburstin 1997 (Vanmunster 1997; Jensen 1997), yielding a period of 0:056 � 0:001 d, whi
hresulted in one of the shortest superhump periods among SU UMa-type dwarf novae. Amore pre
ise superhump period of 0:05597� 0:00002 d is listed by Patterson (1998).Upon the dete
tion by M
Gee (1999) of a bright outburst at visual magnitude of 12.3on 1999 September 29.824 UT, we started time-resolved CCD photometry. The observa-tions were done using an un�ltered ST-7 
amera atta
hed to the Meade 25-
m S
hmidt-Cassegrain teles
ope. The exposure time was 30 s. The images were dark-subtra
ted,
at-�elded, and analyzed using the JavaTM-based aperture and PSF photometry pa
kagedeveloped by one of the authors (TK). The 
ux of the variable was measured relativeto GSC 3062.32 (Ty
ho-2 magnitudes: V = 10:57, B � V = 1:25), whose 
onstan
ywas 
on�rmed by 
omparing with GSC 3062.281 (V = 12:79, B � V = 1:03, Henden andSumner(1999)). A total of 1566 observations were obtained. Helio
entri
 
orre
tions wereapplied to all observations before the following analysis.Figure 1 illustrates the overall light 
urve of the present observation. Ea
h point repre-sents a nightly averaged magnitude with an error bar indi
ating the standard error. Thelight 
urve is 
hara
teristi
 of an SU UMa-type superoutburst, showing the slowly fading\plateau" stage, followed by an abrupt de
line, and the �nal fading. The superhumpsignal was �rst dete
ted on O
tober 1 observation (� 1:7 d after the outburst dete
tion),when the amplitude of the signal was 0.09 mag. Further observation on O
tober 3 
learlyshowed fully grown superhumps with an amplitude of 0.3 mag (see Figure 2).The obje
t entered a rapid de
line stage on O
tober 13 a

ording to observationsreported to VSNET. The data during the superoutburst plateau (O
tober 3{12) wereanalyzed, after subtra
ting the linear de
line, using the Phase Dispersion Minimization(PDM) method (Stellingwerf 1978).
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Figure 2. Period analysis of V844 Her
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Figure 3. Development of superhumps in V844 Her
The result of period analysis is given in Figure 3. Although unavoidable one-dayaliases exist, we 
an safely 
hoose, with the help of previous period determinations, the
orre
t period of 0:05592� 0:00002 d, 
orresponding to the frequen
y of 17.88 d�1. Thepresent best period agrees with the previously determined period (Vanmunster 1997;Patterson 1998). The analysis for the period O
tober 1{3 yielded pra
ti
ally the sameperiod (0:0559 � 0:0001 d), whi
h indi
ates the absen
e of a remarkable period 
hangeduring the superhump growth.Besides superhumps, we examined the post-superoutburst behavior, during whi
h someSU UMa-type dwarf novae, espe
ially systems with short orbital systems (Kato et al.1998), are known to show rebrightenings. No eviden
e of rebrightening was observed,both in our CCD monitoring until 15 d past the steep de
line, and visual monitoringreported to VSNET.Aside from V485 Cen, almost all of SU UMa-type dwarf novae with the shortest super-hump (orbital) periods belong either to what is 
alled WZ Sge-type dwarf novae (Bailey1979; Downes, Margon 1981; O'Donoghue et al. 1991) and ER UMa-type dwarf novae (fora review, see Kato et al. 1999). The former 
ategory 
ontains WZ Sge, AL Com, HV Vir,EG Cn
, and related members LL And, SW UMa, WX Cet and T Leo. The latter group
ontains DI UMa and RZ LMi. From available photometri
 materials (Antipin (1996)and observations to VSNET), long and bright outbursts (presumably superoutbursts) areseparated by 220{290 d, without dete
table normal outbursts. Su
h a low frequen
y ofnormal outbursts resembles that of SW UMa, another SU UMa-type dwarf nova witha short orbital period, but the relatively regular o

urren
e of superoutbursts in V844Her makes a slight di�eren
e. It may be that V844 Her o

upies a previously unknownextension of WZ Sge-type dwarf novae toward the short re
urren
e period.The authors are grateful to all observers who reported observations to VSNET, andespe
ially to Hazel M
Gee who timely noti�ed the outburst dete
tion.
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VIDAL-SAINZ, JOAQUIN1; GARC�IA-MELENDO, ENRIQUE21 Grup d'Estudis Astronomi
s, Apdo. 9481, 08080 Bar
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Name of the obje
t:GSC 4068 447 = NSV 01470 = CSV 006077 = BV 0311
Equatorial 
oordinates: Equinox:R.A.= 04h09m40s DEC.= +62Æ2701200 2000.0
Observatory and teles
ope:Monegrillo Observatory, 0.4-m Newtonian teles
ope;Esteve Duran Observatory, 0.6-m Cassegrain teles
ope
Dete
tor: CCD
Filter(s): V and B
Comparison star(s): GSC 4068 1369
Che
k star(s): GSC 4068 472; GSC 4068 1431
Transformed to a standard system: No
Availability of the data:Upon request
Type of variability: RRab
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Figure 1.
Remarks:Its variability was initially reported by Strohmeier and Knigge (1960), who indi-
ated that this star presented rapid light 
hanges between the photographi
 mag-nitudes of 11.8 and 12.5. This obje
t was afterwards listed as an `S' type variablein the NSV 
atalogue (Kholopov 1982). Observations performed in the B and Vbands between De
ember 1999 and Mar
h 2000 indi
ate that this obje
t is an RRabLyrae star. Although no photometri
 standarization was performed, previous 
ol-laborative work with the USNO Flagsta� station (Henden et al. 1999, Henden andVidal 1997) showed that di�erential photometry performed at Monegrillo and Es-teve Duran Observatories are virtually on the Johnson standard system, thereforewe 
an estimate the standard amplitude in V and of the 
olor index B � V afterusing the derived Johnson V and B�V magnitudes from the TYCHO photometri
data for the 
omparison star. These results indi
ate that V light 
hanges of NSV01470 are within 11:m10 and 11:m75, and that the B�V 
olor index ranges between0:m75 and 0:m95. The following ephemeris was 
omputed in the V band:Max: = HJD 2451578:480 + 0:d572092� E:� 0:010 � 0:000100

Referen
es:ESA, 1997, The Hippar
os and Ty
ho Catalogues, ESA SP-1200Henden A. A., Guarro-Flo, J., Gar
��a-Melendo, E., 1999, IBVS, No. 4807Henden, A.A., Vidal-Sainz, J., 1997, IBVS, No. 4535Kholopov, P.N., editor, 1982, New Catalogue of Suspe
ted Variable Stars, Mos
owStrohmeier W., Knigge R., 1960, Bamb. Ver., 5, No. 5
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CI AQUILAE IN 1917WILLIAMS, DAVID B.P.O. Box 58, Whitestown, IN 46075, USA, e-mail: dbwilyumz�aol.
om

The 1917 outburst of CI Aquilae, a possible nova, is known from a single observation(Reinmuth 1925). The maximum of the 
urrent outburst was mu
h brighter than Rein-muth's estimate of approximately magnitude 11 ptg (blue). To obtain a more 
ompletere
ord of the 1917 event, I examined the Harvard College Observatory patrol plates forthe year 1917. The following estimates were made using Ty
ho B magnitudes for nearby
omparison stars. HJD Mag.(2421000+) (BT)364.749 <10.5366.805 10.0368.768 8.6369.730 8.6374.786 9.6379.733 9.9393.754 11.3397.751 11.5403.722 11.7CI Aql was invisible, fainter than 10.5 and usually less than 11.4, for all earlier andlater dates during 1917.I am grateful to Martha Hazen, 
urator of astronomi
al photographs at HCO, for a

essto the patrol plates and to Kerriann Malatesta of the AAVSO te
hni
al sta� for preparingthis note for publi
ation.
Referen
e:Reinmuth, K., 1925, Astron. Na
h., 225, 385.
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COORDINATES AND IDENTIFICATIONS FORSONNEBERG VARIABLES ON MVS 301{308KINNUNEN, TIMO1; SKIFF, BRIAN A.21 Ursa Astronomi
al Asso
iation, Raatimiehenkatu 3 A 2, SF-00140 Helsinki, Finland (stars�personal.eunet.�)2 Lowell Observatory, 1400 West Mars Hill Road, Flagsta� AZ 86001-4499, USA (bas�lowell.edu)

The list below is a 
ontinuation of a series providing a

urate positions and identi�
a-tions for variables appearing on the MVS 
harts (Ho�meister 1957). The variables herewere �rst des
ribed by Ho�meister (1949). Details about the identi�
ation pro
edureand table layout are 
ontained in the �rst report of our series (Kinnunen & Ski� 2000).The USNO-Flagsta� PMM pixel-server (Levine 2000) was again useful in making severalidenti�
ations.
Table 1: Variables on MVS 301{308Sonne. GCVS RA (2000) De
 s GSC IRASS 4256 HS Lyr 18h14m31:s78 +41Æ10055:006 AS 4257 HV Lyr 18 16 30.75 +31 06 17.3 AS 4258 HW Lyr 18 16 09.21 +40 42 43.9 ATX Lyr* 18 16 25.25 +40 41 36.0 G 3107-1896 18148+4040S 4259 HY Lyr 18 17 44.04 +31 37 43.3 G 2622-1017S 4260 HZ Lyr 18 18 05.11 +36 15 12.7 AS 4261 II Lyr 18 17 55.04 +38 33 04.2 T 3103-1468 18162+3831S 4262 IK Lyr 18 18 51.11 +32 36 14.1 AS 4263 IL Lyr* 18 19 01.34 +35 26 04.8 AS 4264 IN Lyr* 18 18 59.42 +41 12 33.7 G 3107-0156S 4265 IP Lyr 18 23 24.37 +33 11 07.0 G 2627-1399S 4266 IQ Lyr 18 23 48.53 +32 43 22.4 AS 4267 IR Lyr 18 23 53.50 +39 18 57.7 AS 4268 IY Lyr 18 29 40.78 +31 00 00.7 G 2624-0524S 4269 KK Lyr 18 30 07.61 +34 18 00.9 AS 4270 IZ Lyr 18 29 42.18 +39 45 12.2 AS 4271 KQ Lyr 18 31 10.67 +31 53 17.2 G 2628-0556S 4272 KO Lyr 18 30 46.27 +38 20 17.0 AS 4273 KM Lyr* 18 30 29.72 +40 18 15.7 G 3109-2360S 4274 KS Lyr 18 32 11.70 +33 17 40.8 AS 4275 KU Lyr 18 33 03.30 +35 57 56.7 A
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Table 1: Variables on MVS 301{308 (
ont'd.)Sonne. GCVS RA (2000) De
 s GSC IRASS 4276 KV Lyr* 18h33m14:s6 +35Æ3001200 SS 4277 KW Lyr 18 33 39.64 +33 23 42.3 G 2628-0873 18318+3321S 4278 KX Lyr* 18 33 15.22 +40 10 22.6 G 3109-1663S 4279 LN Lyr 18 36 28.31 +36 11 44.9 AS 4280 LO Lyr 18 37 07.29 +40 02 47.6 AS 4281 LQ Lyr 18 38 29.70 +39 30 04.4 G 3109-1996S 4282 LT Lyr 18 39 34.46 +31 45 43.5 G 2637-0230S 4283 LR Lyr 18 38 54.30 +40 24 50.4 G 3109-1110S 4284 LS Lyr 18 39 32.84 +35 03 15.2 AS 4285 LU Lyr 18 39 46.64 +34 33 41.5 G 2645-1153S 4286 LV Lyr 18 40 17.33 +34 40 13.0 G 2645-1411S 4287 LW Lyr 18 40 43.01 +35 09 19.5 AS 4288 LY Lyr 18 40 46.68 +35 35 09.0 G 2645-0607S 4289 LX Lyr 18 40 23.33 +41 02 23.4 G 3122-0187S 4290 LZ Lyr 18 41 26.23 +32 58 47.4 T 2641-1446S 4291 MM Lyr 18 42 37.29 +32 35 51.1 AS 4292 MN Lyr 18 42 38.04 +35 04 55.2 G 2645-0738S 4293 MO Lyr 18 42 53.41 +37 24 07.4 AS 4294 MR Lyr 18 43 41.38 +37 43 31.6 AS 4295 MP Lyr 18 43 26.02 +40 50 33.6 G 3122-1943S 4296 MS Lyr 18 46 50.95 +40 06 35.5 AS 4297 V916 Oph 18 22 49.50 +04 07 55.4 T 0441-1797S 4298 V883 Oph 18 22 37.82 +06 37 45.1 AS 4299 V884 Oph 18 22 47.43 +09 52 05.2 AS 4300 V885 Oph 18 23 01.02 +08 33 32.1 G 1023-1628S 4301 V917 Oph 18 23 22.98 +11 38 31.3 G 1031-1401S 4302 V886 Oph 18 24 15.07 +09 59 32.1 AS 4303 V887 Oph 18 24 24.31 +09 59 57.5 G 1027-1320 18220+0958S 4304 V888 Oph 18 24 32.10 +10 51 17.8 AS 4305 V918 Oph 18 25 04.48 +10 33 23.8 G 1027-1683S 4306 V889 Oph* 18 26 25.77 +10 20 59.0 AS 4307 V890 Oph 18 26 29.54 +09 06 59.9 AS 4308 V919 Oph* 18 27 03.46 +07 27 31.4 AS 4309 V2040 Oph* 18 27 30.77 +10 09 21.0 AS 4310 V355 Her 18 27 21.01 +13 10 09.1 AS 4311 V891 Oph 18 27 51.90 +07 17 41.3 AS 4312 V920 Oph 18 28 20.23 +08 30 05.6 AS 4313 DM Ser 18 28 45.26 +05 14 09.1 AS 4314 V892 Oph 18 29 50.29 +08 56 24.8 AS 4315 V2041 Oph 18 30 41.44 +09 37 40.3 AS 4316 V893 Oph 18 31 30.37 +07 31 37.4 AS 4317 V921 Oph 18 31 46.12 +08 33 49.1 AS 4318 V922 Oph 18 32 08.57 +08 32 41.2 AS 4319 V923 Oph 18 32 13.87 +08 22 11.0 AS 4320 NSV 10993 18 32 13.00 +12 17 04.2 G 1032-1378S 4321 V2042 Oph 18 32 46.98 +07 58 06.1 AS 4322 V894 Oph 18 32 45.54 +11 43 26.3 A 18304+1141S 4323 V2091 Oph 18 33 26.96 +06 33 46.3 A
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Table 1: Variables on MVS 301{308 (
ont'd.)Sonne. GCVS RA (2000) De
 s GSC IRASS 4324 V924 Oph 18h33m28:s29 +07Æ57050:008 AS 4325 V633 Her 18 33 22.84 +13 22 22.9 AS 4326 V851 Oph 18 34 51.97 +07 04 02.6 T 0458-0341S 4327 DN Ser 18 35 12.49 +06 15 10.0 AS 4328 V925 Oph 18 35 23.70 +06 27 36.1 T 0458-0515S 4329 V895 Oph 18 35 46.92 +11 56 47.4 G 1032-1555S 4330 V926 Oph 18 36 10.34 +06 52 58.5 G 0458-0764S 4331 V896 Oph 18 36 33.9 +06 43 28 S 18341+0640S 4332 V897 Oph 18 37 08.14 +09 01 58.4 G 1024-0879 18347+0859S 4333 V2094 Oph 18 38 02.75 +07 38 37.3 AS 4334 V927 Oph* 18 38 17.38 +06 52 17.2 G 0459-0616S 4335 V898 Oph 18 58 29.58 +07 05 15.8 AS 4336 V899 Oph 18 39 32.78 +07 47 51.7 AS 4337 NSV 11196 18 40 38.48 +08 53 57.8 AS 4338 V928 Oph 18 40 28.93 +12 04 01.4 AS 4339 V929 Oph 18 40 56.37 +08 17 50.7 A 18385+0814S 4340 V900 Oph* 18 41 11.46 +07 56 00.5 AS 4341 V930 Oph 18 41 45.68 +12 02 11.4 G 1033-0862DE Ser* 18 42 23.03 +04 37 19.1 G 0455-1330S 4342 V356 Her* 18 41 59.32 +13 07 54.3 A 18396+1304S 4343 QW Her* 18 42 09.59 +13 19 59.7 A 18398+1317S 4344 V902 Oph 18 42 52.52 +10 09 00.3 AS 4345 V901 Oph 18 42 49.40 +11 43 46.6 AS 4346 NSV 11278 18 44 13.59 +10 40 28.6 AS 4347 DQ Ser* 18 44 39.63 +05 02 49.4 G 0455-2618S 4348 V931 Oph 18 44 23.94 +10 37 24.5 AS 4349 NSV 11281 18 44 19.84 +11 43 39.4 AS 4350 V357 Her 18 44 31.80 +12 55 32.2 AS 4351 QX Her* 18 44 41.09 +12 13 45.2 AS 4352 V672 Her 18 44 53.91 +13 41 16.4 AS 4353 V903 Oph* 18 45 10.2 +10 37 17 SS 4354 V874 Aql* 18 45 41.09 +09 38 38.9 AS 4355 V1181 Aql 18 46 16.94 +10 31 02.6 AS 4356 QY Her 18 46 09.66 +12 37 50.1 G 1034-2295S 4357 V875 Aql 18 46 39.54 +11 57 24.5 AS 4358 DR Ser 18 47 21.02 +05 27 18.7 G 0456-0004S 4359 V795 Aql 18 47 06.88 +11 40 11.5 AS 4360 V358 Her 18 47 07.26 +13 06 46.2 G 1034-1727S 4361 V876 Aql 18 47 16.67 +10 36 48.9 A 18449+1033S 4362 V877 Aql* 18 49 12.5 +09 44 19 SS 4363 V796 Aql 18 49 17.95 +11 27 40.7 AS 4364 V878 Aql 18 50 05.98 +07 06 20.0 T 0460-0623S 4365 V797 Aql 18 49 56.83 +11 27 43.3 A 18476+1124S 4366 V879 Aql 18 49 58.57 +10 58 52.6 G 1030-3758S 4367 V880 Aql 18 49 59.53 +11 25 30.3 AS 4368 QZ Her 18 51 37.82 +12 09 50.3 AS 4369 NSV 11441 18 52 03.70 +11 17 25.5 G 1034-0184S 4370 V881 Aql 18 52 26.96 +07 58 57.8 G 1026-1475S 4371 V798 Aql* 18 53 01.9 +09 46 58 S
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Table 1: Variables on MVS 301{308 (
ont'd.)Sonne. GCVS RA (2000) De
 s GSC IRASS 4372 V335 Her 18h53m07:s32 +13Æ18038:009 G 1038-0315S 4373 V883 Aql 18 55 51.01 +09 29 15.5 G 1043-0770S 4374 V884 Aql 18 55 54.01 +11 13 29.9 G 1043-0875 18535+1109S 4375 V1183 Aql 18 55 56.49 +12 00 05.2 AS 4376 V800 Aql 18 56 32.40 +10 48 42.2 G 1043-2047S 4377 V1313 Aql 18 57 24.18 +10 42 33.6 AS 4378 V1184 Aql 18 59 14.32 +10 22 30.3 AS 4379 V887 Aql* 19 00 19.00 +13 44 39.3 G 1051-1084S 4380 V888 Aql 19 01 37.51 +11 38 00.2 G 1048-0362S 4381 V806 Aql 19 05 40.49 +08 02 56.3 G 1040-0989 19032+0758S 4382 V1110 Aql 19 06 17.12 +03 19 08.9 G 0466-2772S 4383 V810 Aql 19 09 48.79 +01 12 59.5 AS 4384 V811 Aql* 19 12 49.17 {00 23 29.4 AS 4385 V846 Aql* 19 13 36.37 {01 55 00.6 A 19110{0200S 4386 NSV 11829 19 13 58.98 +00 53 59.5 AS 4387 V1200 Aql* 19 15 56.57 +00 48 46.1 A 19133+0043S 4388 V812 Aql* 19 18 54.1 +04 17 36 SS 4389 V1317 Aql 19 18 55.28 +08 00 11.1 AS 4390 V1205 Aql 19 19 20.20 +02 42 11.9 AS 4391 V869 Aql* 19 19 41.79 {01 26 08.6 AS 4392 V847 Aql 19 19 49.0 +02 01 56 SS 4393 V813 Aql* 19 20 07.2 +02 55 59 SS 4394 V814 Aql* 19 20 54.6 {01 02 13 S 19183{0107S 4395 V817 Aql 19 23 01.28 +08 12 43.1 AS 4396 V850 Aql* 19 23 34.6 +00 38 00 SS 4397 V818 Aql* 19 23 28.26 +03 19 40.1 G 0469-1529S 4398 V851 Aql 19 24 00.79 +01 21 25.3 AS 4399 NSV 11983 19 24 12.18 +03 08 37.7 G 0469-0399S 4400 V1129 Aql 19 24 57.16 +05 54 43.9 AS 4401 V852 Aql 19 25 43.22 {00 17 18.2 G 5131-0761S 4402 V819 Aql* 19 26 07.6 +07 42 49 SS 4403 V853 Aql 19 28 07.63 +01 44 36.7 AS 4404 V854 Aql 19 28 27.36 +02 06 53.5 AS 4405 V857 Aql 19 28 41.85 +03 54 00.9 G 0473-2504V820 Aql* 19 28 59.18 {01 51 33.7 AS 4406 V1236 Aql 19 28 40.07 +06 44 10.0 AS 4407 V1338 Aql* 19 29 28.6 +03 30 38 SS 4408 V921 Aql 19 30 19.87 {01 35 17.3 AS 4409 V821 Aql 19 30 15.9 +05 07 29 S 19277+0501S 4410 V922 Aql 19 30 29.14 +01 13 05.0 AV859 Aql* 19 31 01.22 +05 23 53.5 T 0486-0666S 4411 V978 Aql 19 31 31.63 +02 12 57.1 AS 4412 V1248 Aql* 19 31 36.1 +05 08 37 SS 4413 V860 Aql 19 33 34.2 +04 13 07 SS 4414 V861 Aql 19 33 58.72 +04 09 53.4 G 0486-5066S 4415 V823 Aql 19 34 24.33 +05 39 19.0 AS 4416 V824 Aql 19 35 19.59 +03 39 13.0 AS 4417 V990 Aql 19 35 23.64 +04 10 45.1 A
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Table 1: Variables on MVS 301{308 (
ont'd.)Sonne. GCVS RA (2000) De
 s GSC IRASS 4418 V862 Aql 19h35m42:s69 {00Æ11058:001 A 19331{0018S 4419 V863 Aql 19 35 39.35 +07 55 56.9 G 1056-3367S 4420 V997 Aql 19 37 23.28 +05 35 55.1 G 0486-2942S 4421 NSV 12215 19 37 44.00 +01 49 35.8 T 0479-0823S 4422 V825 Aql 19 38 28.92 +04 02 57.7 G 0487-2364 19360+0356S 4423 V826 Aql 19 38 27.85 +06 24 59.6 A 19360+0618S 4424 V1000 Aql 19 38 27.83 +06 02 45.1 AV601 Aql* 19 40 06.53 {00 20 46.1 AS 4425 V1018 Aql* 19 42 55.01 +00 39 47.6 AS 4426 V1144 Cyg 19 39 27.11 +55 31 26.7 AS 4427 V754 Cyg 19 42 49.75 +51 52 50.8 G 3569-0766 19415+5145S 4428 V697 Cyg 19 49 15.74 +52 47 06.2 T 3935-2213S 4429 V765 Cyg 20 10 41.29 +54 03 15.9 G 3936-0705V1369 Cyg* 20 11 09.92 +51 36 56.9 G 3571-2151S 4430 V766 Cyg 20 13 09.06 +57 45 03.5 G 3944-0074S 4431 V559 Cyg 20 15 53.9 +51 51 38 SS 4432 V768 Cyg 20 16 43.79 +55 56 03.7 AS 4433 V769 Cyg 20 18 45.44 +53 31 24.3 G 3937-1130S 4434 V560 Cyg 20 19 04.85 +59 43 22.6 A 20181+5934S 4435 NSV 13032* 20 20 29.46 +53 51 33.1 G 3937-0770S 4436 V774 Cyg 20 31 01.67 +57 10 14.0 A 20298+5659S 4437 V775 Cyg 20 31 48.47 +59 32 01.3 AS 4438 NSV 13255 20 42 02.78 +58 55 20.9 A 20408+5844DE Cep* 20 48 20.20 +59 09 55.6 G 3963-0573DR Cep* 20 49 05.59 +58 53 57.2 G 3963-1024S 4439 NSV 13466*S 4440 V1320 Aql 19 44 06.17 +01 57 46.3 A 19415+0150S 4441 V891 Aql* 19 44 10.8 +00 18 27 SS 4442 V892 Aql 19 44 21.99 +02 03 12.1 AS 4443 V1321 Aql 19 47 47.04 +04 34 42.8 G 0488-2961 19452+0427S 4444 V893 Aql 19 49 31.86 {02 16 30.2 A 19469{0224S 4445 V831 Aql 19 50 47.55 {03 36 58.0 AS 4446 V832 Aql 19 51 24.26 +04 20 05.9 AS 4447 V894 Aql 19 52 35.75 +04 19 04.1 AS 4448 V1325 Aql* 19 53 00.5 +04 25 01 SS 4449 V895 Aql 19 54 48.34 +04 29 46.3 G 0489-0705S 4450 NSV 12552* 19 55 13.48 {02 06 23.4 AS 4451 V833 Aql 19 55 54.20 +04 35 30.2 G 0489-2997S 4452 V896 Aql 19 56 57.75 +01 31 47.8 AS 4453 V897 Aql 19 57 40.63 {02 28 36.8 AS 4454 NSV 12609 19 57 53.25 +01 28 56.4 G 0481-2767S 4455 V898 Aql 19 59 04.38 {01 55 21.1 G 5151-0069S 4456 NSV 12673 20 00 36.65 {01 42 16.5 G 5160-0572 19580{0150S 4457 V899 Aql 20 01 29.44 +04 25 36.4 G 0502-2709 19590+0417S 4458 V900 Aql 20 03 25.00 {05 09 14.7 AS 4459 V901 Aql 20 05 11.87 {02 39 59.4 G 5164-1036S 4460 V902 Aql 20 05 30.84 +04 27 12.8 T 0502-1084S 4461 V903 Aql 20 08 22.09 {05 21 19.4 AS 4462 V834 Aql 20 09 53.84 +03 41 18.0 G 0499-2526 20073+0332
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Table 1: Variables on MVS 301{308 (
ont'd.)Sonne. GCVS RA (2000) De
 s GSC IRASS 4463 V835 Aql 20h10m15:s40 {05Æ42059:005 G 5173-0870S 4464 V904 Aql 20 10 09.66 {00 03 09.1 AS 4465 V905 Aql 20 10 15.25 +01 34 18.3 AS 4466 V1329 Aql 20 10 45.29 +02 22 44.0 G 0499-2561S 4467 V836 Aql 20 12 49.94 {04 36 08.0 G 5169-1392S 4468 V906 Aql 20 12 56.13 +04 32 08.2 AS 4469 V907 Aql 20 14 42.08 +00 49 37.1 AS 4470 V908 Aql 20 18 32.36 +00 42 29.0 AS 4471 V909 Aql* 20 21 59.40 {04 41 49.4 G 5170-0660S 4472 V910 Aql 20 23 11.69 {01 33 57.5 G 5163-1964S 4473 NSV 13052 20 23 47.60 {03 51 40.9 G 5171-0505 20211{0401S 4474 V911 Aql 20 23 47.30 +03 36 49.8 AS 4475 EQ Vul 19 58 23.20 +28 01 08.4 T 2149-1476DG Vul* 19 58 40.17 +27 41 01.5 T 2149-1732S 4476 V1020 Cyg 19 59 09.05 +32 41 43.7 G 2674-3525S 4477 NSV 12703* 20 01 33.63 +28 14 08.8 G 2153-1109S 4478 V719 Cyg 20 03 38.53 +30 28 09.2 G 2670-4596S 4479 V486 Cyg 20 05 03.37 +34 42 49.1 AS 4480 V551 Cyg 20 06 06.89 +30 18 56.0 A 20041+3010S 4481 V553 Cyg 20 06 23.04 +34 25 53.1 AS 4482 V725 Cyg 20 08 05.66 +30 45 02.0 G 2671-1881S 4483 NSV 12945 20 14 39.72 +35 39 14.8 G 2683-3724S 4484 NSV 12995* 20 18 49.9 +27 15 38 SDT Vul* 20 25 09.00 +26 48 47.0 A 20230+2639S 4485 V727 Cyg 20 25 49.62 +31 26 05.6 A 20238+3116S 4486 EG Vul 20 26 59.78 +26 11 59.1 AS 4487 V562 Cyg* 20 27 37.14 +35 33 17.1 A 20256+3523S 4488 EI Vul 20 28 32.60 +25 53 32.3 A 20263+2543S 4489 DU Vul 20 30 41.79 +28 12 34.2 A 20285+2802S 4490 V565 Cyg 20 33 12.38 +29 48 35.6 A 20311+2938S 4491 EK Vul 20 35 25.81 +27 44 25.7 G 2165-1387S 4492 EL Vul 20 35 42.37 +25 29 12.2 G 2161-1307 20335+2518EM Vul* 20 39 35.79 +25 31 25.6 G 2174-0389S 4493 DW Vul 20 40 33.28 +27 04 42.2 AS 4494 EN Vul 20 42 21.79 +27 28 47.6 G 2178-0679S 4495 V571 Cyg* 20 44 43.82 +30 02 14.5 A 20426+2951S 4496 V570 Cyg 20 44 31.47 +32 29 32.5 AS 4497 EW Del 20 16 31.16 +15 41 57.4 AS 4498 EX Del 20 16 58.35 +15 52 52.8 AS 4499 EY Del 20 17 30.00 +13 42 45.1 G 1085-0272 20151+1333S 4500 EN Del* 20 18 01.67 +13 22 29.0 AS 4501 DF Sge* 20 17 55.6 +18 43 51 SS 4502 FU Del 20 19 53.99 +11 38 00.6 G 1082-0828S 4503 NSV 13017 20 20 15.56 +10 37 59.9 AS 4504 FV Del* 20 21 46.22 +14 07 49.6 G 1086-2036S 4505 EZ Del 20 25 22.49 +15 46 00.9 AS 4506 FG Del 20 28 25.40 +12 20 19.6 A
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Table 1: Variables on MVS 301{308 (
ont'd.)Sonne. GCVS RA (2000) De
 s GSC IRASS 4507 FH Del 20h28m12:s27 +19Æ26022:002 AS 4508 FI Del 20 29 16.34 +14 45 59.6 AS 4509 FK Del 20 30 19.90 +12 26 12.0 AS 4510 FL Del 20 31 27.97 +14 59 58.0 AS 4511 FM Del 20 33 44.26 +16 16 17.5 G 1633-1936S 4512 FN Del* 20 34 27.02 +15 05 08.6 AS 4513 EO Del 20 37 47.73 +18 55 31.3 AS 4514 EQ Del 20 39 40.44 +12 26 09.8 AS 4515 FY Del 20 39 58.34 +12 26 21.4 AEP Del* 20 39 27.67 +19 44 51.6 G 1641-0130 20372+1934S 4516 FO Del 20 40 47.68 +10 18 38.1 G 1092-0616S 4517 FP Del 20 43 10.43 +10 53 05.9 AS 4518 ES Del 20 43 58.30 +19 14 17.2 G 1642-0636S 4519 FQ Del 20 44 50.84 +18 53 37.2 AS 4520 FR Del 20 55 13.01 +11 37 42.0 G 1098-0472S 4521 FS Del 20 56 14.73 +16 40 19.4 AS 4522 FT Del 20 56 29.63 +16 23 46.9 AEM Del* 20 57 28.65 +10 02 33.2 G 1107-0963

Notes:V601 Aql SV* R 318.V798 Aql GCVS 4.2 (De
 1999 version) gives position for wrong star.V811 Aql GCVS 4.1 position 3:06 in error.V812 Aql northeastern 
omponent of a 
lose pair in a small trio; GSC/USNO-A2.0positions skewed.V813 Aql variable on POSS-I/II red plates.V814 Aql 
ompanion 700 southwest.V818 Aql another similarly-bright red star 1000 southeast.V819 Aql brighter 
ompanion 1000 northeast.V820 Aql SV* R 314.V846 Aql GCVS 4.1 position 4:02 in error.V850 Aql faint on POSS-I.V859 Aql AN 116.1935.V869 Aql GCVS 4.1 position 3:07 in error.V874 Aql C* 2655.V877 Aql southwestern 
omponent of a 
lose double, USNO-A2.0 position skewed;a fainter but mu
h redder star lies at end-�gures 12:s7/1100; possibly both stars
ontribute to IRAS 18468+0940.V887 Aql southeastern star of a 
lose pair; variable on POSS-I/II red plates.V891 Aql western star of small group; 
rowded.V909 Aql GCVS 4.1 position 3:01 in error.V1018 Aql northeastern star of a pair.V1200 Aql eastern star of a pair.V1248 Aql GCVS 4.2 (De
 1999 version) gives position for wrong star.V1325 Aql northwestern 
omponent of a 
lose pair; very bright on POSS-II IV-N plate.USNO-A2.0 position is for southeastern 
omponent.V1338 Aql eastern star of a 
lose pair; USNO-A2.0 position skewed due to 
rowding.DE Cep AN 987.1935.DR Cep AN 988.1935.



8 IBVS 4905
Notes (
ont'd.):V562 Cyg IRC +40421; southeastern star of a pair.V571 Cyg southern star of an 800 pair.V1369 Cyg AN 720.1933.EM Del SVS 400.EN Del near to, but outside position error-ellipse of IRAS 20157+1313.EP Del AN 388.1933.FN Del eastern star of a pair.FV Del MVS 
hart has wrong star marked.QW Her GCVS 4.1 position 3:00 in error.QX Her 
rowded.V356 Her eastern 
omponent of 
lose pair.TX Lyr AN 18.1913.IL Lyr GCVS 4.1 position 3:00 in error.IN Lyr GCVS 4.1 position 3:04 in error.KM Lyr southwestern star of two.KV Lyr northern 
omponent of a pair.KX Lyr BD+40Æ3411C.V889 Oph northwestern star of a pair.V900 Oph southern star of two.V903 Oph variable on POSS-I/II red plates.V919 Oph on northeastern side of a small group.V927 Oph southeastern 
omponent of a 
lose pair.V2040 Oph western 
omponent of a 
lose double; MVS 
hart distorted.DF Sge western 
omponent of a 
lose double; USNO-A2.0 position skewed.DE Ser AN 489.1934.DQ Ser SS 417.DG Vul AN 655.1936.DT Vul AN 726.1933.EM Vul AN 732.1933.NSV 12552 near to but outside position error-ellipse of IRAS 19526{0214.NSV 12703 see note in Ski� (1999).NSV 12995 western 
omponent of 
lose pair.NSV 13032 GCVS 4.1 position 3:00 in error.NSV 13466 not found; there must be some gross error in the sour
e position.

Referen
es:Ho�meister, C., 1949, Astron. Abh. Erg�anzungshefte z.d. Astron. Na
h., 12, No. 1, A3Ho�meister, C., 1957, Mitt. Ver�ander. Sterne, No. 245Kinnunen, T., and Ski�, B. A., 2000, IBVS, No. 4862Levine, S. E., 2000, http://www.nofs.navy.mil/data/F
hPix/
fra.htmlSki�, B. A., 1999, IBVS, No. 4675
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The list below is a 
ontinuation of a series providing a

urate positions and identi�
a-tions for variables appearing on the MVS 
harts (Ho�meister 1957). The variables herewere �rst des
ribed by Ho�meister (1949). Details about the identi�
ation pro
edure andtable layout are 
ontained in the �rst report of our series (Kinnunen & Ski� 2000). Somestars in this list have a

urate positions already reported by Shokin & Samus (1997) andby Yoshida et al. (1999). The USNO-Flagsta� PMM pixel-server (Levine 2000) was againuseful in making several identi�
ations.
Table 1: Variables on MVS 308{316Sonne. GCVS RA (2000) De
 s GSC IRASS 4523 V502 Cyg 20h26m28:s76 +42Æ41045:003 G 3160-0462S 4524 V503 Cyg 20 27 17.50 +43 41 24.8 AV506 Cyg* 20 30 37.82 +44 55 35.1 G 3165-0182S 4525 V507 Cyg 20 31 04.49 +47 22 00.4 AS 4526 NSV 13146* 20 33 09.96 +48 32 26.8 AS 4527 V511 Cyg 20 43 18.02 +45 45 18.0 AS 4528 V510 Cyg 20 43 09.64 +48 58 45.4 AS 4529 V512 Cyg 20 44 43.68 +49 35 50.9 T 3582-0560S 4530 V516 Cyg 20 47 09.79 +41 55 26.8 AS 4531 V519 Cyg 20 51 51.45 +46 32 27.1 G 3575-2497S 4532 V521 Cyg* 20 58 23.83 +43 53 11.2 AS 4533 V1225 Cyg* 21 06 16.0 +46 18 03 S 21045+4605S 4534 NSV 13539* 21 06 17.18 +46 18 05.6 TS 4535 V458 Cyg 21 08 07.29 +45 39 29.9 G 3588-6507S 4536 V526 Cyg 21 10 17.50 +45 56 10.0 G 3588-4438S 4537 V1664 Cyg* 21 11 09.45 +39 33 24.2 AS 4538 V528 Cyg 21 11 36.77 +41 51 39.7 G 3177-2886S 4539 V530 Cyg 21 12 09.57 +47 38 01.7 T 3593-2868S 4540 V572 Cyg 21 09 00.7 +41 12 03 S



2 IBVS 4906
Table 1: Variables on MVS 308{316 (
ont'd.)Sonne. GCVS RA (2000) De
 s GSC IRASS 4541 V576 Cyg 21h09m38:s82 +42Æ17039:004 G 3176-0306S 4542 V579 Cyg 21 10 48.37 +44 10 45.6 T 3181-5031S 4543 NSV 13593 21 11 08.64 +47 10 05.9 T 3592-2060S 4544 V583 Cyg* 21 12 35.74 +48 03 56.9 G 3593-3223S 4545 V584 Cyg 21 13 40.63 +44 02 08.9 AS 4546 V591 Cyg 21 17 24.73 +46 11 22.5 T 3589-3299S 4547 V593 Cyg 21 19 09.87 +42 38 18.2 AS 4548 V731 Cyg* 21 20 36.31 +45 14 41.2 G 3589-7386S 4549 V605 Cyg 21 25 44.81 +47 42 44.2 G 3594-2346S 4550 V732 Cyg 21 27 59.24 +43 35 20.8 A 21260+4322S 4551 V610 Cyg 21 29 07.29 +40 40 11.3 AV611 Cyg* 21 29 22.23 +41 56 16.5 T 3190-1370S 4552 V615 Cyg 21 30 26.08 +50 09 19.6 AS 4553 V616 Cyg 21 30 33.90 +50 07 32.8 AS 4554 V628 Cyg 21 34 04.05 +47 14 22.0 G 3595-2084S 4555 V537 Cyg 21 34 01.19 +49 55 59.5 T 3599-0780S 4556 V630 Cyg* 21 34 59.22 +40 40 18.8 AS 4557 V631 Cyg 21 35 08.47 +43 51 41.3 AS 4558 V632 Cyg* 21 36 04.22 +40 26 19.4 AS 4559 V645 Cyg* 21 39 58.0 +50 14 24 S 3599-1758 21381+5000S 4560 V654 Cyg 21 43 55.90 +44 46 43.0 G 3196-1116S 4561 V660 Cyg* 21 48 11.45 +41 02 41.4 AS 4562 V663 Cyg 21 48 31.51 +42 05 32.0 G 3192-0898S 4563 V668 Cyg 21 49 56.77 +40 56 31.8 A 21479+4042S 4564 V669 Cyg 21 49 59.40 +45 03 45.2 G 3604-0490S 4565 V670 Cyg* 21 50 19.0 +42 46 22 S 21483+4232S 4566 V672 Cyg 21 51 21.44 +44 39 50.4 AS 4567 V674 Cyg 21 51 27.61 +49 44 52.2 G 3612-1129 21495+4930S 4568 V675 Cyg 21 51 57.93 +48 43 48.3 G 3608-0393S 4569 DL La
* 21 58 37.16 +41 46 24.8 G 3193-0554S 4570 ET La
 21 59 06.31 +41 03 56.1 G 3189-0410 21570+4049S 4571 IK Cep 21 52 05.51 +56 45 48.1 G 3976-1073 21503+5631S 4572 V1429 Cyg 21 55 06.22 +53 25 22.2 AS 4573 V1430 Cyg 21 56 06.90 +50 17 34.6 ACP Cep* 21 57 52.69 +56 09 50.1 T 3972-0139GN Cep* 21 59 52.27 +57 21 48.7 G 3976-0717S 4574 V1414 Cyg* 22 01 20.87 +47 36 04.6 AS 4575 MN Cep 22 04 25.72 +54 26 18.4 AS 4576 DM La
 22 04 35.65 +52 53 58.8 AS 4577 HX La
 22 06 08.26 +49 31 48.8 AS 4578 DN La
 22 06 28.86 +51 10 53.9 A 22045+5056S 4579 PT La
 22 06 48.08 +51 40 10.8 AS 4580 DO La
* 22 07 37.00 +47 44 40.0 G 3610-1569 22056+4729S 4581 NSV 14046 22 08 44.26 +48 55 23.7 A 22067+4840S 4582 MR Cep 22 11 16.49 +55 01 12.3 AS 4583 DP La
* 22 14 53.4 +55 21 17 SS 4584 PZ La
 22 15 57.44 +49 34 34.4 A 22139+4919S 4585 QQ La
 22 16 55.45 +50 05 23.0 T 3614-1765 22149+4950S 4586 KU La
 22 17 01.70 +55 10 38.2 AS 4587 NSV 14115 22 19 12.40 +49 20 06.4 A
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Table 1: Variables on MVS 308{316 (
ont'd.)Sonne. GCVS RA (2000) De
 s GSC IRASS 4588 NSV 14134 22h21m40:s74 +47Æ31041:000 G 3611-1909S 4589 QV La
* 22 26 40.96 +49 44 59.0 AS 4590 DQ La
 22 26 56.68 +56 49 39.2 A 22250+5634S 4591 NO La
 22 28 11.96 +53 56 11.9 AS 4592 NSV 14189* 22 31 03.66 +47 13 41.3 AS 4593 ES La
 22 32 06.31 +53 57 32.8 T 3983-0386S 4594 V336 La
 22 37 55.23 +55 14 32.6 AS 4595 DR La
 22 39 22.67 +51 32 35.2 AS 4596 GK La
 22 41 56.21 +50 28 00.3 T 3629-0431S 4597 FF La
 22 43 22.43 +48 00 52.9 G 3625-1586S 4598 DT La
 22 43 45.3 +52 15 21 SS 4599 EE La
* 22 48 42.23 +52 17 11.9 AS 4600 FL La
 22 49 50.34 +51 15 48.6 AS 4601 NSV 14252 22 37 17.44 +63 57 18.7 G 4273-0701 22355+6341S 4602 DG Cep 22 44 11.11 +61 43 42.6 T 4265-0376S 4603 NSV 14333* 22 50 53.19 +61 45 58.0 G 4265-0106S 4604 IM Cep 23 13 10.91 +62 42 05.6 G 4283-0073S 4605 V399 Cas 23 22 25.23 +61 07 46.9 AS 4606 NSV 14247* 22 36 21.95 +53 05 19.2 AS 4607 EY La
 22 41 48.28 +54 24 24.4 AS 4608 DF Cep* 22 42 55.42 +57 37 04.3 A 22409+5721S 4609 FI La
 22 45 03.76 +55 32 22.2 G 3988-0039S 4610 DV La
 22 45 04.26 +56 37 18.8 T 3992-2086 22430+5621DW La
* 22 46 34.02 +52 51 40.8 AS 4611 DX La
 22 47 04.49 +52 21 29.9 A 22449+5205S 4612 NSV 14318 22 47 08.36 +50 06 47.6 G 3629-2399S 4613 DY La
 22 47 19.26 +53 59 06.6 AS 4614 DZ La
 22 48 22.60 +49 11 59.9 A 22462+4856S 4615 FR La
 22 48 57.90 +54 12 35.6 AS 4616 NSV 14332 22 50 54.52 +48 39 24.2 G 3625-1048S 4617 EG La
* 22 50 38.8 +55 14 52 SS 4618 FN La
 22 51 33.46 +50 46 30.9 T 3633-0017 22494+5030S 4619 FO La
* 22 52 01.06 +50 58 09.3 G 3633-1309 22498+5042S 4620 FS La
 22 53 14.44 +47 58 06.8 AS 4621 FT La
 22 54 27.56 +48 25 57.9 AS 4622 NSV 14365* 22 55 25.39 +52 17 09.2 AS 4623 V342 Cas 23 01 21.16 +57 52 01.4 G 3993-0763S 4624 KX Cas* 23 02 36.61 +57 55 11.3 AS 4625 KY Cas* 23 04 53.61 +53 15 47.2 AS 4626 BR And 23 05 15.81 +52 10 40.0 AS 4627 V344 Cas 23 07 35.12 +57 23 33.9 T 4006-1750S 4628 KZ Cas* 23 08 13.98 +56 27 17.5 AS 4629 CZ And 23 09 00.88 +49 36 51.3 G 3631-1623S 4630 NSV 14438 23 08 52.51 +52 41 32.1 AS 4631 V348 Cas* 23 11 25.7 +57 45 02 SS 4632 BS And 23 12 46.97 +51 52 25.8 AS 4633 LM Cas* 23 12 59.7 +56 51 20 SS 4634 V352 Cas 23 17 57.57 +53 44 25.4 G 3998-0908 23156+5328S 4635 DF And 23 18 40.26 +48 11 21.4 T 3640-0047 23163+4754
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Table 1: Variables on MVS 308{316 (
ont'd.)Sonne. GCVS RA (2000) De
 s GSC IRASS 4636 NSV 14547* 23h24m39:s65 +49Æ36000:s9 AS 4637 BV And* 23 27 02.08 +50 07 13.2 AS 4638 NSV 14573 23 27 19.63 +48 17 28.4 AS 4639 DK And 23 28 45.90 +50 34 29.2 G 3645-0701S 4640 V369 Cas 23 29 31.29 +52 30 38.6 AS 4641 DL And 23 29 47.02 +48 57 18.9 G 3645-1904 23273+4840S 4642 V370 Cas 23 30 17.88 +50 50 08.8 G 3649-2069S 4643 V358 Cas 23 30 27.36 +57 58 33.8 G 4007-0414S 4644 V371 Cas 23 33 46.34 +53 37 15.4 AS 4645 V359 Cas* 23 34 27.13 +56 19 17.8 T 4008-1283S 4646 V360 Cas 23 34 47.58 +55 54 16.4 T 4004-0771S 4647 BM And 23 37 38.48 +48 24 12.0 G 3642-0171S 4648 V361 Cas 23 41 44.28 +56 09 52.5 T 4004-0633S 4649 NSV 14675 23 42 03.49 +52 08 46.7 AS 4650 LO Cas 23 43 01.51 +52 47 15.7 AS 4651 PW Cas 23 25 58.46 +61 16 00.6 G 4280-1499V530 Cas* 23 30 44.11 +60 15 20.7 T 4280-1989S 4652 DY Cep 23 32 05.44 +64 00 53.6 T 4288-1103S 4653 PX Cas 23 34 02.31 +56 50 28.8 AS 4654 PY Cas* 23 43 43.53 +61 05 52.5 T 4281-2062 23413+6049S 4655 KK Cas 23 49 56.03 +59 56 26.6 G 4013-1095S 4656 QR Cas 23 51 04.24 +55 41 48.8 AS 4657 QT Cas* 23 53 10.01 +62 38 01.7 G 4285-0878S 4658 QU Cas 23 54 25.57 +56 04 21.1 AS 4659 LP Cas 23 57 18.79 +54 52 51.1 A 23547+5436S 4660 QW Cas 23 57 44.21 +56 56 46.0 T 4009-1351 23552+5640S 4661 QV Cas* 23 57 22.02 +62 10 59.2 G 4285-2442 23548+6154S 4662 QY Cas 23 59 05.15 +54 01 00.7 AS 4663 QZ Cas 23 59 40.95 +56 24 13.8 G 4009-1979S 4664 V335 Cas 23 59 38.50 +59 45 30.3 G 4013-0847S 4665 V336 Cas 0 01 00.40 +60 26 45.6 G 4014-1935S 4666 V362 Cas 0 02 21.46 +63 28 07.2 G 4018-1972S 4667 LQ Cas 0 04 10.96 +61 42 07.8 AS 4668 MQ Cas 0 09 37.54 +58 13 11.0 G 3664-0126 00070+5756S 4669 MR Cas 0 11 42.02 +58 04 23.9 AS 4670 V337 Cas* 0 13 22.33 +58 12 33.5 G 3665-1130S 4671 MT Cas 0 14 43.69 +54 40 14.2 AS 4672 MU Cas 0 15 51.56 +60 25 53.6 T 4014-1119S 4673 MV Cas 0 16 37.73 +62 48 48.9 AS 4674 MW Cas* 0 16 49.4 +55 05 01 S 3657-1399S 4675 MX Cas 0 19 53.44 +55 01 03.2 AS 4676 MY Cas 0 21 06.89 +63 54 46.3 G 4023-0337S 4677 NN Cas* 0 22 20.0 +57 30 02 SS 4678 NO Cas 0 24 04.65 +61 20 30.0 T 4015-1454S 4679 NP Cas 0 23 57.66 +62 57 00.6 G 4019-1669S 4680 NQ Cas 0 24 34.87 +54 17 38.3 T 3653-0117S 4681 NR Cas 0 25 27.20 +56 05 08.5 T 3657-0001S 4682 NS Cas 0 30 57.09 +57 18 25.3 G 3662-1990S 4683 NT Cas 0 32 04.64 +55 27 21.1 AS 4684 NU Cas 0 32 24.65 +57 01 51.6 G 3662-0956S 4685 NV Cas 0 36 13.04 +55 54 48.2 A
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Table 1: Variables on MVS 308{316 (
ont'd.)Sonne. GCVS RA (2000) De
 s GSC IRASS 4686 NW Cas 0h37m16:s53 +58Æ46024:001 G 3666-1810S 4687 V339 Cas*S 4688 KQ Cas 0 38 37.72 +58 32 42.2 AS 4689 NX Cas 0 38 59.46 +59 27 48.8 G 3666-0923S 4690 NY Cas 0 40 23.21 +58 37 06.7 G 3667-0948S 4691 NZ Cas 0 43 48.39 +60 12 10.1 G 4016-1611S 4692 OP Cas 0 46 29.91 +63 32 35.9 T 4020-0217S 4693 OQ Cas 0 47 25.12 +61 01 46.8 G 4016-0741S 4694 OR Cas 0 48 01.31 +60 51 42.1 T 4016-1866S 4695 DT Cas 23 34 59.63 +59 21 29.3 G 4012-1261S 4696 DU Cas 23 37 12.00 +57 26 22.8 G 4008-0916 23348+5709S 4697 EI Cas 23 45 46.06 +58 06 43.0 AS 4698 EL Cas 23 47 38.55 +62 27 10.8 G 4285-2048S 4699 FH Cas 0 05 52.60 +55 02 01.8 T 3656-0368 00032+5445S 4700 FU Cas 0 34 54.27 +55 17 15.6 G 3658-1829S 4701 FV Cas 0 36 36.41 +55 13 31.9 G 3658-1973S 4702 FX La
 22 24 25.44 +46 08 50.9 AS 4703 GH La
* 22 39 36.18 +47 17 48.7 AS 4704 CN And 0 20 30.54 +40 13 33.8 T 2787-1815S 4705 LZ Cas 0 37 23.19 +46 46 06.7 T 3249-2311S 4706 BZ And 0 37 37.75 +45 36 15.3 T 3249-0012S 4707 KR Cas 0 54 02.15 +54 31 01.1 T 3672-0269S 4708 KS Cas 0 57 04.06 +48 42 11.3 T 3267-0810S 4709 DR And* 1 05 10.70 +34 13 06.3 T 2286-0352S 4710 BN And 1 10 47.81 +34 07 37.1 T 2286-0416 01079+3351S 4711 CD And 1 26 28.36 +44 21 25.0 T 2825-2245S 4712 CE And 1 29 33.27 +46 39 33.0 T 3265-1605S 4713 CI And* 1 55 08.31 +43 45 56.5 T 2828-0830S 4714 CP And 2 12 51.23 +45 37 51.7 T 3281-1567S 4715 BI And 2 25 54.34 +38 07 22.2 T 2831-1262S 4716 DU And 2 30 31.34 +40 50 33.3 G 2836-0362S 4717 CQ And 2 31 31.96 +45 56 36.6 G 3295-2141 02282+4543S 4718 RX Tri 2 39 27.11 +35 18 50.0 T 2332-0361 02363+3505S 4719 KL Per* 2 41 16.51 +48 56 18.8 T 3304-0048S 4720 IV Per 2 59 56.26 +42 37 15.1 A 02566+4225S 4721 KN Per 3 22 35.65 +41 19 55.3 T 2869-2543S 4722 LY Per 3 22 41.24 +34 12 37.2 T 2349-1387 03195+3401S 4723 IP Per 3 40 46.96 +32 31 53.7 T 2359-1011S 4724 IQ Per 3 59 44.68 +48 09 04.5 T 3331-1175S 4725 IR Per 4 20 03.17 +41 03 50.1 T 2883-1186S 4726 IX Aur* 5 36 08.35 +38 02 00.0 T 2910-1284S 4727 HL Aur 6 19 13.04 +49 42 06.9 T 3383-0696S 4728 GO Aur 6 26 01.98 +50 29 28.8 G 3384-0832 06221+5031S 4729 GQ Aur 6 26 42.85 +47 14 23.1 G 3380-1273 06229+4716S 4730 KT Aur* 6 27 43.70 +53 41 47.1 T 3765-1987 06236+5343S 4731 KS Aur* 6 25 43.94 +36 26 19.8 T 2433-0099 06223+3628S 4732 HR Aur* 6 31 11.02 +30 56 16.0 T 2422-0827S 4733 DW Gem 6 30 59.84 +27 27 07.6 T 1887-1313S 4734 SU Lyn 6 42 55.14 +55 28 27.2 T 3770-1789S 4735 GR Aur* 6 43 42.63 +38 01 53.4 A 06402+3804
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Table 1: Variables on MVS 308{316 (
ont'd.)Sonne. GCVS RA (2000) De
 s GSC IRASS 4736 NSV 3185 6h44m37:s43 +41Æ44007:000 G 2949-0574S 4737 GX Gem 6 46 09.14 +34 24 52.8 T 2444-0267S 4738 FW Gem 6 58 33.85 +31 38 26.4 A 06553+3142S 4739 TX Lyn 7 18 08.22 +48 16 38.7 T 3396-0351 07144+4822S 4740 TV Lyn* 7 33 31.73 +47 48 09.9 T 3409-1947S 4741 TW Lyn 7 45 06.29 +43 06 41.7 T 2967-0176S 4742 BM Lyn 7 47 20.82 +47 20 17.6 T 3407-0482S 4743 GW Gem 7 52 28.98 +27 09 15.6 T 1933-0692S 4744 SV Lyn 8 03 39.95 +36 20 41.6 T 2480-1142S 4745 SS Lyn 8 05 55.46 +51 41 13.6 T 3414-0470S 4746 SW Lyn 8 07 41.57 +41 48 01.7 T 2976-0085S 4747 SZ Lyn 8 09 35.75 +44 28 17.6 T 2979-1320S 4748 RX Lyn 8 28 08.04 +38 20 23.0 T 2975-0217S 4749 YY Cn
 8 34 38.90 +31 18 27.5 T 2483-0099S 4750 WX Cn
 8 46 50.81 +32 51 04.9 T 2487-0010S 4751 WY Cn
 9 01 55.45 +26 41 22.7 T 1953-0395S 4752 TT Lyn 9 03 07.78 +44 35 08.2 T 2989-1709S 4753 WW Cn
* 9 09 48.60 +30 25 36.8 T 2492-0824S 4754 RS LMi 9 28 33.79 +36 09 38.6 T 2500-1483S 4755 RZ Lyn 9 36 06.75 +41 18 31.2 T 2995-0972S 4756 Z LMi 9 40 15.16 +36 06 18.8 T 2507-1090 09372+3619S 4757 YY UMa 9 44 07.87 +53 46 00.4 T 3807-0489S 4758 AA UMa* 9 46 59.29 +45 45 56.4 T 3433-0685S 4759 RT LMi 9 49 48.32 +34 27 15.4 T 2505-0412S 4760 YZ UMa 9 55 19.89 +44 00 29.4 T 2999-0701 09522+4414S 4761 RV LMi* 10 23 28.98 +29 50 56.5 T 1975-0026 10206+3006S 4762 WY UMa 10 41 53.21 +51 37 59.7 T 3448-0075S 4763 AB UMa 12 11 14.59 +47 49 43.8 T 3455-0362S 4764 TW CVn 12 59 21.18 +43 53 15.5 T 3023-1946S 4765 NSV 6111 13 08 55.06 +31 42 40.7 G 2532-0151S 4766 TV CVn 13 15 11.81 +42 15 59.5 T 3024-0852S 4767 NSV 6788 14 45 03.30 +36 35 51.2 G 2560-0409S 4768 YZ Boo 15 24 07.00 +36 52 00.5 T 2570-0167S 4769 YY Boo* 15 35 28.31 +43 28 49.1 T 3059-0813S 4770 SX CrB 16 15 23.79 +33 19 48.2 T 2583-0974S 4771 V449 Her* 16 42 39.15 +48 24 23.8 T 3502-0168S 4772 V352 Her 17 42 45.03 +30 32 54.8 T 2607-1154 17408+3034S 4773 V337 Her 17 48 47.21 +45 41 59.4 T 3511-1324S 4774 V338 Her 17 53 12.74 +43 46 23.2 T 3101-1627S 4775 OP Her 17 56 48.53 +45 21 03.1 T 3511-2142S 4776 V353 Her* 18 10 05.33 +28 54 22.7 T 2104-0072S 4777 PW Her 18 10 24.11 +33 24 11.2 T 2626-1610S 4778 V342 Her 18 24 13.00 +25 04 50.7 T 2097-0407S 4779 OO Lyr* 18 30 09.01 +30 38 17.3 T 2624-2068 18282+3036S 4780 V753 Cyg 19 22 47.09 +48 12 10.8 T 3547-1131S 4781 V687 Cyg 19 26 11.63 +29 59 12.4 T 2137-0689S 4782 V796 Cyg 19 33 56.11 +47 18 34.2 T 3560-0777S 4783 V466 Cyg 19 54 33.45 +33 00 05.4 T 2673-2051
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Table 1: Variables on MVS 308{316 (
ont'd.)Sonne. GCVS RA (2000) De
 s GSC IRASS 4784 V620 Cyg 21h33m08:s15 +35Æ46018:003 T 2716-2777S 4785 ER Peg* 23 05 46.80 +33 29 07.0 T 2754-0276S 4786 CK And 23 13 00.97 +42 30 40.9 T 3225-1597S 4787 BU And* 23 23 39.90 +39 43 36.9 T 3234-0546S 4788 NSV 14545 23 24 28.33 +34 29 03.7 G 2773-0936S 4789 CM And 23 43 06.59 +35 28 45.3 T 2775-0525 23406+3512S 4790 GM And 0 00 03.62 +35 21 46.0 G 2267-0718Notes:BU And [PCC93℄ 495.BV And Downes et al. (1997) identi�
ation adopted.CI And faint 
ompanion on southwest.DR And misidenti�ed and in
orre
t position in SIMBAD: not GSC 2286-0921.GR Aur GCVS 4.1 position 3:02 in error.HR Aur CSV 765 = 1RXS J063112.5+305614.IX Aur CSV 601.KS Aur BD+36Æ1425.KT Aur IRC +50166.YY Boo BPS BS 17446-0070.WW Cn
 fainter 
ompanion on north.KX Cas middle star in a line of three with two bright stars.KY Cas northeastern star of a pair.KZ Cas Downes et al. (1997) identi�
ation adopted; the southwestern star of a 
lose pair,apparently 
on�rmed by Liu et al. (1999).LM Cas hitherto slightly misidenti�ed: the variable is the faint 
ompanion immediatelynortheast of the star indi
ated on the Downes & Shara (1993) 
hart. Ho�meister's(1949) des
ription: \nahe am Ort ein Stern 16m, der Ver�anderli
he ans
heinenddi
ht nord�ostli
h davon".MW Cas western 
omponent of a 
lose double; GSC position skewed.NN Cas southwestern 
omponent of a 
lose double; a third mu
h fainter star 400 southwest.PY Cas misidenti�ed and in
orre
t position in SIMBAD: not GSC 4281-1706.QT Cas western 
omponent of a 
lose double.QV Cas GCVS 4.1 position 3:03 in error.V337 Cas misidenti�ed and in
orre
t position in SIMBAD: not GSC 3664-0207.GCVS 4.1 position 3:05 in error.V339 Cas not found.V348 Cas western star of a pair; GSC and USNO-A2.0 positions skewed.V359 Cas misidenti�ed and in
orre
t position in SIMBAD: not GSC 4008-0969.V530 Cas AN 406.1934.CP Cep SVS 683.DF Cep 
rowded.GN Cep AN 39.1939 = CSV 5501.V506 Cyg AN 729.1933; northern star of a 1000 pair.V521 Cyg EM* UHA 90; in a dark region of the North Ameri
a Nebula.V583 Cyg brighter 
ompanion 1400 southeast (GSC 3593-3193).V611 Cyg AN 53.1939.V630 Cyg Downes et al. (1997) identi�
ation adopted.V632 Cyg Downes et al. (1997) identi�
ation adopted, whi
h is a blue star in USNO-A2.0.V645 Cyg GSC position is for star + nebulosity. [BE83℄ Maser 094.60-02.00 =[BE83℄ IR 094.60-02.00. = GAL 094.60-01.80 = [PCC93℄ 443.
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Notes (
ont'd.):V660 Cyg GCVS 4.1 position 4:07 in error.V670 Cyg southwestern 
omponent of a 
lose pair.V731 Cyg southeastern and fainter star of a 1000 pair.V1225 Cyg 
rowded �eld; mark on MVS 
hart is for NSV 13539, 
f. V1225 Cyg is the starimmediately (1300) southwest, whi
h is bright on POSS-II.V1414 Cyg northern star of two.V1664 Cyg GCVS 4.1 position 3:08 in error.V353 Her in
orre
t position in SIMBAD: not GSC 2104-1714 (other IDs 
orre
t).V449 Her HD 151056.DL La
 western star of two.DO La
 IRC +50419.DP La
 GCVS 4.1 position 3:02 in error.DW La
 AN 72.1926.EE La
 fainter/northwestern 
omponent of 1500 pair with GSC 3633-2622.EG La
 Downes & Shara (1993) 
hart has wrong star marked, but the 
oordinates giventhere and in Downes et al. (1997) are 
orre
t (if impre
ise); lies 1600 north ofGSC 3988-1561; GCVS 4.1 position 4:00 in error; bright on both POSS-II IV-N plates,but faint on both POSS-I/II blue and red plates, suggesting this is possibly a symbioti
star instead of dwarf nova.FO La
 IRC +50449.GH La
 GCVS 4.1 position 3:02 in error.QV La
 faint 
ompanion on southwest.RV LMi BD+30Æ2004.TV Lyn AG+47Æ695.OO Lyr brighter star of a pair; GCVS 4.1 position 7:01 in error.ER Peg GCVS 4.1 position 3:02 in error.KL Per CSV 238.AA UMa RX J0947.0+4546.NSV 13146 eastern star of a pair; USNO-A2.0 position probably somewhat skewed.NSV 13539 MVS 
hart marks only this star, not S 4533 = V1225 Cyg, 
f.NSV 14189 GCVS 4.1 position 3:06 in error.NSV 14247 
andidate not variable on POSS-I/II plates. MVS 
hart distorted.NSV 14333 IRC +60372.NSV 14365 GCVS 4.1 position 3:01 in error.NSV 14547 ID somewhat un
ertain; blue 
andidate 
hosen.

Referen
es:Downes, R. A., and Shara, M. M., 1993, Publ. Astron. So
. Pa
., 105, 127Downes, R. A, Webbink, R. F., and Shara, M. M., 1997, Publ. Astron. So
. Pa
., 109,345Ho�meister, C., 1949, Astron. Abh. Erg�anzungshefte z.d. Astron. Na
h., 12, No. 1, A3Ho�meister, C., 1957, Mitt. Ver�ander. Sterne, No. 245Kinnunen, T., and Ski�, B. A., 2000, IBVS, No. 4862Levine, S. E., 2000, http://www.nofs.navy.mil/data/F
hPix/
fra.htmlLiu, W., Hu, J.Y., Zhu, X. H., and Li, Z.Y., 1999, Astrophys. J., Suppl. Ser., 122, 243Shokin, Y. A., and Samus, N. N., 1997, IBVS, No. 4429Yoshida, S., Kadota, K., and Kato, T., 1999, IBVS, No. 4813
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tion RASNZ, 6 Blakewell Road, Thornton NSW 2322, Australia (morel�ozemail.
om.au)
The Mira variable IZ Car was originally dis
overed by Ho�meister (1949, 1957) and as-signed the Sonneberg designation S 4902. Its position is given in the GCVS 4.2 (De
ember1999 version) as: 8h30m58s; �59Æ51:09 (1950) with an un
ertainty 
ag. The photo-bluemagnitude range is from 12 to > 14. However, attempts to identify the variable nearthe published position have been hitherto unsu

essful. Based on examination of UKS
hmidt plates, Morel & M
Naught (1985) suggested a red star a few ar
minutes south(8h32m10:s57; �60Æ05026:002 [2000, USNO-A2.0℄) as the most likely 
andidate, but this staris not demonstrably variable.I was 
onta
ted in February 2000 by Timo Kinnunen, who has been working on iden-ti�
ations of Sonneberg variables. He reported that S 4902 = IZ Car proved diÆ
ult toidentify. After an ex
hange of e-mail 
orresponden
e and 
lose s
rutiny of the Sonneberg�nder 
hart, the following 
on
lusions have emerged:1) The �nder 
hart for S 4902 does not mat
h the sky at the GCVS position, i.e. the
oordinates are in error.2) The �nder 
hart is a good mat
h for the Mira variable V336 Car, whi
h lies exa
tly3Æ north.3) V336 Car = GSC 8576-0085 = IRAS 08312{5651, at 8h32m25:s22; �57Æ02013:001 (2000,Ty
ho-2).Pre
essing the V336 Car position ba
k to equinox 1875, we get 8h29m23:s1; �56Æ3604000.We then 
ompare Ho�meister's position of IZ Car for 1875: 8h29m24s; �59Æ36:06. Thereappears to have been a simple misprint in the De
lination degrees: `59' should read `56'.As IZ Carinae has the type of variation and range 
onsistent with that of V336 Car, we
on
lude that S 4902 = IZ Car = V336 Car.I would like to a
knowledge Timo Kinnunen for rea
quainting me with the problem ofIZ Carinae. I would also like to thank Dave Monet (USNO-Flagsta�) for providing theUSNO-A2.0 
atalogue on CD-ROM, whi
h is invaluable for investigations of this kind.

Referen
es:Ho�meister, C., 1949, Astron. Abh. Erg�anzungshefte z.d. Astron. Na
h., 12, No. 1, A3Ho�meister, C., 1957, Mitt. Ver�ander. Sterne, No. 317Morel, M., and M
Naught, R. H., 1985, Roy. Ast. So
. of New Zealand, Publ. Var. StarSe
., No. 13, 68



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4908 Konkoly ObservatoryBudapest6 June 2000HU ISSN 0374 { 0676GSC 01887-01240 : A NEW ECLIPSING BINARYHAN, JU YONG1; LEE, JAE WOO2; KIM, HO-IL2; HAN, WONYONG2; KIM, CHUN-HWEY11 Dept. of Astronomy & Space Science, Chungbuk National University, Cheongju 361-763, Chungbuk, Korea,e-mail: kimch@astro.chungbuk.ac.kr2 Korea Astronomy Observatory, Taejon 305-348, KoreaIn this note, we report that GSC 01887-01240 (RA2000 = 06h26m23:s89, DEC2000 =+27�56044:002, V = 10:m75, B�V = 0:m35) is a new eclipsing binary. The star was originallyobserved as a check star for one of our observing program stars, AH Aur (BD+28�1116,HD 256902). A �nding chart for the newly discovered variable star is shown in Figure 1.GSC 01887-01240 has been observed on eight nights between January and March,2000 with a 61-cm re
ector at the Sobaeksan Optical Astronomy Observatory in Korea.A PM512 CCD imaging System of Photometric Instruments cooled with liquid nitro-gen and a standard BVR �lter set were used. Two stars near GSC 01887-01240 servedas comparison (RA2000 = 06h26m32:s60, DEC2000 = +27�56043:000) and check (RA2000 =06h27m21:s38, DEC2000 = +27�30011:005, V = 9:m92, B � V = 0:m81) stars, respectively (seeFigure 1). Our CCD observations for those stars were pre-processed according to themethod given by Park (1993). Nightly extinction coe�cients were computed from thecomparison � star measurements and the di�erential magnitudes in each color in termsof �m (variable � comparison, check � comparison) were reduced in the instrumentalsystem. From the check� star measurements the standard errors of our observations inthree colors were calculated to be 0:m017 in B, 0:m009 in V , and 0:m020 in R, respectively.The BVR light curves of GSC 01887-01240 and check stars versus Julian dates arepresented in Figure 2. From the �gure, one �nds that the light of GSC 01887-01240 inthree colors changes considerably on Jan. 26 and Mar. 24, 2000. One also �nds that thepattern of the light variations indicates that the star is an eclipsing binary. From ourobservations two times of minimum light were obtained for the new variable in each colorwith the method of Kwee & van Woerden (1956) which are listed in Table 1.Using Scargle's (1982) method we performed a period search and found a tentativeephemeris as: Min: I = JD Hel 2451570:2363 + 1:d4280 � E: (1)The BVR light curves of GSC 01887-01240 constructed by using Eq. (1) are presented inFigure 3. The light curves in Figure 3 show the star to be an Algol-type eclipsing binary.The depths of primary eclipse are 0:m32 in B, 0:m32 in V , and 0:m33 in R, respectively. It isnoticed that there is a discontinuity in each light curve from 0:p2 to 0:p3, which is obviousespecially in V -band light curve. One also �nds that the light at the beginning of ingressbranch of secondary eclipse is higher than following Min II. At this moment it is di�cult



2 IBVS 4908to discern that these peculiarities are caused by the intrinsic stellar activity in the systemor by incorrect determination of the period.Future photometric as well as spectroscopic observations are urgently needed to revealthe properties of the light variability of GSC 01887-01240.

Figure 1. A �nding chart for GSC 01887-01240 (V2), V1 = AH Aur, C = comparison star and Ch =check star (HD257287). The scale of the chart is 400 � 400. North is up, east to the left.Table 1: Times of minimum brightness of GSC 01887-01240.Minimum Times � Type Filter Weighted Mean �2451570.2365 0.0013 I B 2451570.2363 0.00112451570.2374 0.0011 I V2451570.2351 0.0010 I R2451628.0777 0.0020 II B 2451628.0708 0.00152451628.0705 0.0015 II V2451628.0662 0.0014 II R
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PT ANDROMEDAE: THE RECENT OUTBURST AND EARLIER ONESALKSNIS, A.1; ZHAROVA, A.V.21 Institute of Astronomy, University of Latvia, Raina bulv. 19, Riga LV-1586, Latvia2 Sternberg Astronomi
al Institute, Universitetskii pr. 13, Mos
ow, 119899 Russia
The �rst report on the reappearan
e of PT And in 1998 
ame to Sternberg Astro-nomi
al Institute from Abastumani Observatory as an announ
ement of an outburst of apossible nova in the galaxy M31 (Samus 1998). Our late 
olleague A.S. Sharov (de
eased1999 Apr. 19) then immediately identi�ed the new obje
t with PT And. At �rst this starwas known as the nova N15 in M31 (Grubissi
h & Rosino 1959). After dis
overy of itsrepeated outbursts Sharov & Alksnis (1989) suggested that N15 R15 is a foreground dwarfnova of SU UMa type, and the star was named PT And (Kazarovets & Samus 1990).We studied the light 
urve of the outburst 1998 of PT And on plates taken for sear
hand study of novae in the galaxy M31 at the Crimean Station of the Sternberg Astronom-i
al Institute and at the Baldone Observatory of the Institute of Astronomy, Universityof Latvia (Sharov et al. 2000).Comparison stars are identi�ed on the �nding 
hart (Fig. 1) and their B magnitudesare listed in Table 1. Estimates of B magnitudes for PT And are presented in Table 2along with the times of the mid-exposure, and the light 
urve is shown in Fig. 2. Ourobservations did not 
at
h the brightness rise, they show only that this phase of the light
urve was shorter than seven days. The shape of the light de
line of the 1998 outburst isvery similar to those observed in 1957 (Grubissi
h & Rosino 1959) and in 1986 (Sharov& Alksnis 1989), at least down to B = 18m.The values log(100d) of the rate of light de
line, usually used for des
ription of novae,in the 
ase of PT And are very similar to ea
h other, namely, 0.98, 0.95, and 1.05 forthe outbursts of the years 1957, 1986, and 1998, respe
tively. Therefore, these three lightde
lines are �tted with one 
ombined light 
urve in Fig. 2, using time shifts T indi
atedin the upper right 
orner. With these rates of brightness de
line, whi
h 
orrespond to thefast novae, and with the maximum brightness of about B = 16:m3, PT And �ts well in therelationship between the magnitude at maximum and the de
line rate for novae in M31,demonstrated by Sharov et al. (1998).Even s
ar
ely observed outbursts of the years 1983 and 1988 might be �tted ratherwell to the 
ombined light 
urve of the three well-observed outbursts. It turned out thata mistake of 30 days in Julian date (2445698 instead of the right value 2445668) for theobserved maximum light (B = 17:m2) of the 1983 outburst had led to a wrong interpreta-tion of the light 
urve (Sharov & Alksnis 1989). Therefore in Table 2 we repeat brightnessestimates of the outburst of PT And in 1983, 
orre
ted and slightly supplemented. Fur-ther, the only two, and equal, magnitude estimates obtained during the 1988 outburst
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Figure 1. Finding 
hart for PT And and 
omparison stars

Figure 2. The light 
urve for �ve outbursts of PT And
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Table 1: B magnitudes for 
omparison stars of PT AndStar No B (mag) Star No B (mag) Star No B (mag)1 16.16 7 18.5 13 19.42 16.44 8 18.6 14 19.43 17.16 9 18.7 15 19.64 17.44 10 18.8 16 19.75 17.77 11 18.9 17 19.76 18.0 12 19.2 18 19.7

Table 2: PT And brightness estimates for 1983 and 1998 outburstsJD B JD B JD B JD B2400000+ mag 2400000+ mag 2400000+ mag 2400000+ mag45648.438 (19.6 51048.365 (19.8 51070.361 16.9 51076.353 17.345668.397 17.3 51053.375 (19.6 51072.288 17.4 51077.296 17.545695.185 18.4 51054.526 19.3 51074.302 17.2 51077.322 17.245695.235 18.2 51055.396 19.6 51074.337 17.6 51078.304 17.745698.396 18.2 51056.427 (19.6 51075.270 17.2 51080.478 17.945699.315 18.9 51060.532 (19.7 51075.313 17.3 51080.508 18.245700.273 19.9:: 51067.289 16.2 51075.342 17.3 51082.317 (19.145703 181 19.4 51068.265 16.7 51075.391 17.2 51085.365 (19.645703.226 19.4 51069.269 16.6 51076.270 17.4 51087.507 18.745705.340 18.8 51069.310 16.4 51076.308 17.4 51113.293 (19.551070.333 16.9 51076.311 17.3 51127.215 (19.7
might be 
onsidered as a pre-maximum observation and a post-maximum one. Thus, inFig. 2 all brightness estimates of PT And made during the �ve outbursts mentioned areplotted.A

ording to the photometri
 properties dis
ussed, PT And seems to be the best
andidate for a re
urrent nova in M31. The only other one 
andidate, although questionedby Sharov and Alksnis (1989), is the Nova R48 = R79, observed in outburst twi
e (Rosino1973). Obje
tions against the interpretation of PT And as a re
urrent nova in M31 
ouldbe the two shortest (less than three years) time intervals between su

essive outbursts.For gala
ti
 re
urrent novae they are usually tens of years and the shortest one observedhas been nine years.The de
line rate (0.09 mag/d{0.11 mag/d at di�erent outbursts) for PT And 
orre-sponds to that (0.11 mag/d) of the \plateau" phase of super-outbursts of SU UMa stars(Nogami et al. 1997). Contrary to the rapid de
line (about 1 mag/d) phase, whi
h typi-
ally follows the \plateau" phase of SU UMa stars, for PT And we observe redu
ed de
linerate at later phase, as usual for novae. Neither have we dete
ted normal outbursts, whi
hwould have been 0:m5{2m fainter than super-outbursts, and would have re
urred morefrequently. Thus it seems unlikely that PT And belongs to SU UMa stars or other knownsubtypes of dwarf novae.At its low state, PT And is beyond dete
tion limit of our plates, 19:m0{20:m0 on av-erage, thus the amplitude of the brightness variation ex
eeds 3-4 mag. In few 
ases,not 
onne
ted to the observed outbursts, an image of the star was noti
ed, however, un-
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ertainly and at the dete
tion limit (Table 2 in Sharov & Alksnis 1989). We 
an addsome other faint dete
tions: JD 2442995.457 19:m6:, 2449978.356 20m:, 2449979.38420:m5:, 2449980.422 20m:. These estimates may 
orrespond either to faint outbursts orto brighter phases of the low state of the star. Remarkable is the dete
tion of the starslightly above plate limit 12-13 days before the observed maximum in 1998. It remindsus of premaximum halt of novae.More observations are needed to judge on the nature of this star: whether it is anunusual re
urrent nova in M31 or a spe
imen of a variety of dwarf novae in the Galaxy.
Referen
es:Grubissi
h, C., Rosino, L., 1959, Contributi Asiago, No. 93Kazarovets, E.V., Samus, N.N., 1990, IBVS, No. 3530Nogami, D, Masuda, S., Kato, T., 1997, PASP, 109, 1114Rosino, L., 1973, Astron. Astrophys. Suppl. Ser., 9, 347Samus, N.N, 1998, personal 
ommuni
ationSharov, A.S., Alksnis, A., 1989, Soviet Astronomy Letters, 15, 382Sharov, A.S., Alksnis, A., Nedialkov, P.L., Shokin, Yu.A., Kurtev, R.G., and Ivanov,V.D., 1998, Astronomy Letters, 24, 445Sharov, A.S., Alksnis, A., Zharova, A.V., Shokin, Yu.A, 2000, Astronomy Letters, 25, inpress
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e,E-mail: jean-paul.verrot�as
om.fr2 Paul Beersel Hills Observatory,Laarheidestraat 166, B-1650 Beersel, Belgium ,E-mail: Paul.VanCauteren�advalvas.be
The rapid variability of NSV 223 (BV 121 � BD+20Æ0075 � CSV 005683 � GSC1193972) was dis
overed by Strohmeier et al. (1956) and 
on�rmed by Filatov (1957), whoreported variations from mag. 10.9 to 11.3 (photographi
 plates) an a F or G spe
trum.Visual estimates 
arried out sin
e 1997 by GEOS observers and mainly by J.P. Verrotallowed establishing a very probable e
lipsing nature (and 13 times of mimimum light weredete
ted), even though the 
ase of a pulsating star 
ould not be ruled out (Verrot 1999).Therefore, photoele
tri
 measurements were performed at the Jungfraujo
h Observatory,on the basis of a 
ollaboration between GEOS and Geneva Observatory. Thirteen BVmeasurements were 
olle
ted in De
ember 1998: the pra
ti
ally 
at behaviour of the B�V
olour index strongly supported the e
lipsing nature. The mean value of the (B � V )Gindex is �0:35. The latter value 
an be transformed into the BV system assuming aluminosity 
lass V. Unfortunately, the photometer of the Jungfraujo
h Observatory wasremoved before we 
ould 
omplete the observation of the whole light 
urve.New CCD measurements were obtained by one of us (P. Van Cauteren) at his privateobservatory using a 0.40-m teles
ope. He 
olle
ted 1167 measurements in white light dur-ing 1998 using a Hisis 24 
amera: these images were redu
ed by using a pro�le �tting algo-rithm (MIPS pa
kage; Buil et al. 1993). Moreover, he also 
olle
ted 224 measurements inV light during 1999 using a ST7 
amera and the MIRA Aperture Photometry software (APsoftware is distributed by Axiom Resear
h In
.). In both 
ases GSC 1193 523 was usedas 
omparison star. Typi
ally, the standard deviation for the 
he
k star (GSC 1193 277)measurements is 0.012 mag. Sin
e NSV 223 is 1.5 mag brighter, its measurements aremore pre
ise.From Fig. 1, it is evident that NSV 223 is a 
onta
t e
lipsing binary; it ranges from10.86 to 11.32 in V light, as determined from Geneva photoele
tri
 measurements. Thelight 
urve has a quite regular shape and the two maxima have the same height. On theother hand, the minima are slightly di�erent (about 0.02 mag); the noise at Min. II 
anbe as
ribed to the poor photometri
 
onditions of one night rather than to a physi
alvariability of the system.An ephemeris was 
al
ulated on the basis of 15 times of minimum light supplied byGEOS visual observers (J.P. Verrot and J. Vandenbroere), of 1 photoele
tri
 time andfrom the 5 CCD times:Min: I = HJD 2450748:896 + 0:d366128� E:� 0:003 �0:000005
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Figure 1. The 224 V CCD measurements of NSV 223 phased with the ephemeris proposed below.
A triple weight was assigned to the CCD and photoele
tri
 minima, whi
h are listedin Table 1 for the sake of 
ompleteness.

Table 1: Re
ent photoele
tri
 and CCD times of minima of NSV 223Type of min. HJD Method FilterII 51124.3492 CCD white lightII 51128.3899 CCD white lightI 51166.2751 p.e. V lightII 51467.4273 CCD V lightI 51468.3428 CCD V lightI 51469.4389 CCD V light
P. Van Cauteren is grateful to the Royal Observatory of Belgium for putting at hisdisposal material a
quired by proje
t G.0265.97 of the Fund for S
ienti�
 Resear
h (FWO)| Flanders (Belgium); sin
ere thanks to Dr. Jan Cuypers.

Referen
es:Buil, C., Klotz, A. et al., 1993, Manual for the Mi
ro
omputer Image Pro
essing SystemV2.0Filatov, G.S., 1957, Astron. Tzirk., 182Strohmeier, W., Kippenhahn, R., Geyer E., 1956, KVB, 15Verrot, J.P., 1999, NC GEOS, 902
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THE HIPPARCOS VARIABLE CD LYNCISBALDWIN, MARVIN E.1; BERG, RAYMOND2; BILLINGS, GARY W.3; HAGER, TIMOTHY4;HENDEN, ARNE A.5; KAISER, DANIEL H.6; LUBCKE, GILBERT C.7; NELSON, ROBERT H.8;WILLIAMS, DAVID B.91 8655 N. Co. Rd. 775 E, Butlerville, IN 47223, USA, e-mail: mbald00�hsonline.net2 5904 W. 117th Avenue, Crown Point, IN 46307 USA, e-mail: berg3�netnit
o.net3 2320 Cherokee Drive NW, Calgary, AB, Canada T2L 0X7, e-mail: obs681�telusplanet.net4 34 Mount Tom Road, New Milford, CT 06776, USA, email: thager�p
net.
om5 USRA/USNO, P.O. Box 1149, Flagsta�, AZ 86002-1149, USA, e-mail: aah�nofs.navy.mil6 2631 Washington Street, Columbus, IN 47201 USA, e-mail: dhkaiser�sprynet.
om7 3817 Patri
k Henry Way, Middleton, WI 53562 USA, e-mail: gil2�ix.net
om.
om8 College of New Caledonia, 3330 22nd Ave., Prin
e George, BC, Canada V2N 1P8, e-mail: nelson�
n
.b
.
a9 P.O. Box 58, Whitestown, IN 46075 USA, e-mail: dbwilyumz�aol.
om

The 9th magnitude star CD Lyn (HIP 37615, GSC 3409-2180), spe
tral type F2, was�rst dete
ted as a variable by the Hippar
os satellite (ESA, 1997). The satellite dataindi
ated an amplitude of 0.7 V with an un
ertain period and type but probably ane
lipsing binary.Our group has observed CD Lyn to determine its period and 
on�rm its status as ane
lipsing binary. Continuous visual monitoring by Baldwin and Berg eventually dete
tedminima, whi
h allowed CCD observers Billings, Henden, and Nelson to observe additionalminima at higher pre
ision. The minima o

urred at multiples of 2.27 days, but furtherCCD observations in
luding those of Lub
ke and Kaiser established that the true periodis 4.55 days with the variable 
onstant at maximum at phases 0.25 and 0.75 of this longerperiod.Subsequently Williams and Hager investigated CD Lyn in the Harvard College Obser-vatory plate 
olle
tion, �nding 24 times of minimum dating ba
k to 1901. These ar
hivalplate minima and the re
ent CCD timings (redu
ed with software based on the Kwee{Van Woerden method, 1956) are listed in Table 1. A least-squares analysis with weight1 for the photographi
 data and weight 100 for the CCD data resulted in the period inEquation 1, whi
h we have 
ombined with the best CCD timing of minimum to produ
ethe following light elements:Min: I = HJD 2451665:6526(2) + 4:d5494840(4)� E: (1)Henden performed high-pre
ision BV RI photometry at maximum and during primaryminimum and BV photometry during se
ondary minimum with the 1-meter Naval Ob-servatory re
e
tor (Table 2). These observations show that the primary and se
ondarye
lipses are virtually identi
al in depth and 
olor. We have 
hosen the nominally deeper



2 IBVS 4911

Table 1: Times of Minimum, CD LynHJD 2400000+ Cy
le O � C Observer15683.778 �7909.0 �0.006 Harvard plate16584.584 �7711.0 +0.003 "16834.709 �7656.0 �0.094 "16891.622 �7643.5 �0.050 "16932.578 �7634.5 �0.039 "17321.606 �7549.0 +0.008 "18374.695 �7317.5 �0.108 "19384.802 �7095.5 +0.013 "19716.880 �7022.5 �0.021 "20485.774 �6853.5 +0.010 "26306.847 �5574.0 +0.018 "28192.636 �5159.5 +0.046 "28872.792 �5010.0 +0.054 "28904.659 �5003.0 +0.075 "29020.583 �4977.5 �0.013 "29657.627 �4837.5 +0.103 "30014.732 �4759.0 +0.074 "31122.572 �4515.5 +0.114 "33592.832 �3972.5 +0.005 "45348.705 �1388.5 +0.011 "45639.846 �1324.5 �0.015 "45696.741 �1312.0 +0.011 "45753.579 �1299.5 �0.019 "46408.722 �1155.5 �0.002 "51640.6309(5) �5.5 0.000 Henden CCD51649.731(1) �3.5 +0.002 Nelson CCD51665.6526(2) 0.0 0.000 Henden CCD51674.7526(8) 2.0 +0.001 Billings CCD
Table 2: CD Lyn PhotometryPhase V B � V V �R R� IMaximum 9.80 0.36 0.25 0.23Minimum I 10.33 0.39 0.27 0.28Minimum II 10.32 0.39
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Figure 1. Primary e
lipse of CD Lyn, I �lter
Table 3: Comparison StarsComp Star RA (2000) De
 (2000) V B � VGSC 3409�1129 07h42m39:s78 +48Æ46051:003 9.981� 0.007 0.481� 0.011GSC 3409�1825 07h42m52:s10 +48Æ43043:009 12.072� 0.011 0.670� 0.011

minimum as the primary e
lipse, but the di�eren
e between the two e
lipses is so smallthat the 
hoi
e may be arbitrary. The e
lipses are partial and duration is about 0.15 P.Comparison stars are listed in Table 3.In summary, CD Lyn is a deta
hed binary system with minima of equal depth. Thisstar is a good 
andidate for a high-pre
ision radial velo
ity and light 
urve solution todetermine a

urate stellar masses and radii.
Referen
es:ESA, 1997, The Hippar
os and Ty
ho Catalogues, ESA SP-1200Kwee, K.K., and Van Woerden, H., 1956, BAN, 12, No. 464, 327



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4912 Konkoly ObservatoryBudapest19 June 2000HU ISSN 0374 { 0676PHOTOELECTRIC MINIMA OF SELECTED ECLIPSING BINARIESAND MAXIMA OF PULSATING STARS(BAV MITTEILUNGEN NO. 128)AGERER, FRANZ; H�UBSCHER, JOACHIMBundesdeuts
he Arbeitsgemeins
haft f�ur Ver�anderli
he Sterne e.V. (BAV), Munsterdamm 90, D{12169 Berlin,Germany
In this 41st 
ompilation of BAV results, photoele
tri
 observations obtained in the years1999 and 2000 are presented on 118 variable stars giving 163 minima and maxima. Allmoments of minima and maxima are helio
entri
. The errors are tabulated in 
olumn `�'.The values in 
olumn `O � C' are determined without in
orporation of nonlinear terms.The referen
es are given in the se
tion `Remarks'. All information about photometersand �lters are spe
i�ed in the 
olumn `Rem'. The observations were made at privateobservatories. The photoele
tri
 measurements and all the light
urves with evaluations
an be obtained from the oÆ
e of the BAV for inspe
tion.Table 1: E
lipsing binariesVariable Min JD 24. . . � Obs O � C Fil RemOO Aql 50363.371 .002 MZ +0:004 s GCVS 85 6)50714.324 .002 MZ +0:007 GCVS 85 6)50718.375 .002 MZ +0:003 GCVS 85 6)ZZ Aur 51262.3749 .0002 RAT RCR +0:0125 GCVS 85 1)AP Aur 51249.3922 .0001 RAT RCR +0:0137 s BAVM 67 1)CG Aur 51256.3563 .0009 RAT RCR +0:0080 GCVS 85 1)HU Aur 51250.3727 .0003 RAT RCR �0:0196 GCVS 85 1)V404 Aur 51189.2731 .0008 MS 1)TU Boo 51298.3696 .0006 HSR +0:0752 s GCVS 85 4)TY Boo 51278.3840 .0012 MS �0:0061 s BAVM 68 1)TZ Boo 51249.5757 .0003 AG +0:0478 s BAVM 68 BV 2)VW Boo 51314.3832 .0004 KI �0:0293 s BAVR 2) -Ir 1)i Boo 51298.343 : .003 AG �0:064 GCVS 85 BV 2)AK Cam 51197.4949 .0014 HSR +0:0044 BAVM 69 4)WW Cn
 51209.2896 .0009 HSR �0:0474 BAVR 1) 4)AD Cn
 51202.3969 .0005 RAT RCR 1)FF Cn
 51278.3852 .0004 FR �0:0715 BAVM 65 5)51278.3869 .0007 AG �0:0699 BAVM 65 BV 2)BI CVn 51250.4335 .0004 AG +0:0762 s GCVS 85 BV 2)BO CVn 51271.363 .004 AG BV 2)51295.4252 .0004 AG BV 2)AM CMi 51253.3921 .0013 KI +0:1316 GCVS 85 -Ir 1)WW Cep 51270.4395 .0005 AG +0:0002 s BAVM 71 1)EF Cep 51269.3475 .0005 AG �0:0482 GCVS 85 1)EM Cep 51303.5652 .0050 HSR �0:0821 GCVS 85 4)GI Cep 51194.3465 .0003 AG 1)SS Com 51271.3553 .0004 RAT RCR +0:0516 s BAVR 3) 1)51298.3957 .0004 KI +0:0530 BAVR 3) -Ir 1)
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Table 1: (
ont.)Variable Min JD 24. . . � Obs O � C Fil RemCC Com 51266.4692 .0003 KI �0:0102 s GCVS 85 -Ir 1)51270.3317 .0002 RAT RCR �0:0098 GCVS 85 1)TW CrB 51273.4705 .0005 HSR 4)V488 Cyg 51166.2226 .0002 FR +0:1032 s GCVS 85 5)V726 Cyg 50594.4756 .0020 FR 5)50597.4632 .0020 FR 5)50599.4512 .0020 FR 5)50600.4481 .0020 FR 5)V963 Cyg 51270.5765 .0004 MS +0:0016 GCVS 85 1)V1023 Cyg 50728.4028 .0020 FR 5)ET Del 50720.3239 .0005 KI 1)Z Dra 51268.3364 .0006 HSR �0:1202 GCVS 85 4)AR Dra 51253.3535 .0001 RAT RCR 1)AU Dra 51287.3806 .0006 RAT RCR 1)AX Dra 51177.6711 .0007 HSR �0:0038 BAVR 1) 4)BX Dra 51256.4227 .0004 AG �0:0496 s GCVS 85 1)51270.6090 .0011 HSR +0:1069 s GCVS 85 4)UX Eri 51208.2748 .0004 KI +0:0983 GCVS 85 -Ir 1)FG Gem 51250.3034 .0005 KI �0:0195 GCVS 85 -Ir 1)V450 Her 51245.506 .007 HSR +0:160 s GCVS 85 4)V829 Her 51294.4410 .0015 AG BV 2)V857 Her 51253.6416 .0011 MS 1)51270.4594 .0003 MS 1)51301.4194 .0034 MS 1)EU Hya 51266.3619 .0006 KI �0:0153 GCVS 85 -Ir 1)FG Hya 51222.4387 .0005 KI �0:0527 s GCVS 85 -Ir 1)SW La
 50741.346 .002 . MZ �0:048 GCVS 85 6)TW La
 50585.5654 .0020 FR +0:1172 GCVS 85 5)51308.4990 .0003 FR +0:1455 GCVS 85 5)UZ Leo 51262.3983 .0008 KI +0:1126 s GCVS 85 -Ir 1)XY Leo 51256.4456 .0007 AG +0:0065 GCVS 85 BV 2)51267.3830 .0004 KI +0:0061 s GCVS 85 -Ir 1)XZ Leo 51222.5464 .0004 KI +0:0262 GCVS 85 -Ir 1)51256.4434 .0005 AG +0:0256 s GCVS 85 BV 2)AL Leo 51256.4103 .0006 AG +0:0081 s BAVM 53 BV 2)FL Lyr 51266.5174 .0009 HSR �0:0018 GCVS 85 4)V404 Lyr 51299.5501 .0007 MS �0:0714 GCVS 85 1)V406 Lyr 51271.5636 .0005 MS �0:0151 BAVM 72 1)TV Mon 51197.2898 .0099 HSR +0:0051 GCVS 85 4)V453 Mon 51252.3399 .0002 MS +0:1699 GCVS 87 1)V913 Oph 51308.6063 .0006 RAT RCR 1)ET Ori 50750.5646 .0005 KI +0:0034 GCVS 85 1)VW Peg 50708.5608 .0020 FR +0:1333 GCVS 87 5)50756.4278 ATB +0:0037 GCVS 87 1)RV Per 51178.2660 .0012 HSR �0:0052 GCVS 87 4)IK Per 51249.3580 .0012 AG �0:0899 GCVS 87 BV 2)IZ Per 50540.579 : .0020 KRW ZAU +0:024 GCVS 87 4)CC Ser 51262.4794 .0007 AG �0:0682 GCVS 87 BV 2)RW Tau 51177.436 .002 ADS BHM �0:138 GCVS 87 4)CU Tau 51185.3227 .0003 RAT RCR +0:0417 GCVS 87 1)X Tri 51149.3496 .0004 HSR �0:0346 GCVS 87 4)TX UMa 50141.4462 .0020 KRW +0:1218 GCVS 87 4)50190.4596 .0020 KRW ZAU +0:1234 GCVS 87 4)50193.5244 .0020 KRW ZAU +0:1249 GCVS 87 4)50239.4733 .0020 KRW +0:1252 GCVS 87 4)UX UMa 51273.3666 .0007 HSR +0:0015 GCVS 87 4)UY UMa 51209.5455 .0047 HSR +0:0623 s GCVS 87 4)51236.4310 .0003 AG +0:0627 GCVS 87 1)51236.6203 .0003 AG +0:0640 s GCVS 87 1)
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Table 1: (
ont.)Variable Min JD 24. . . � Obs O � C Fil RemZZ UMa 51255.3560 .0002 RAT RCR �0:0025 GCVS 87 1)51278.3452 .0002 RAT RCR �0:0059 GCVS 87 1)AA UMa 51209.4335 .0011 HSR +0:0135 GCVS 87 4)AG Vir 51301.4318 .0008 AG +0:0092 s GCVS 87 BV 2)AH Vir 51301.3588 .0017 AG �0:0927 s GCVS 87 BV 2)AW Vir 51267.5188 .0005 KI +0:0136 GCVS 87 -Ir 1)51288.3963 .0001 RAT RCR +0:0053 GCVS 87 1)AZ Vir 51262.4965 .0005 KI �0:0154 GCVS 87 -Ir 1)HW Vir 50925.3928 .0020 BRN STK 4)50947.4530 .0020 BRN STK 4)50950.4876 .0020 BRN STK 4)50953.4055 .0020 BRN STK 4)51302.3966 .0002 KI 1)51302.4548 .0004 KI 1)Z Vul 50744.3374 .0007 MZ �0:0107 GCVS 87 6)AX Vul 50727.4255 .0020 FR �0:0213 GCVS 87 5)

Table 2: Pulsating starsVariable Max JD 24. . . � Obs O � C Fil RemRV Ari 51197.2529 .0004 KI +0:0084 GCVS 85 -Ir 1)51222.3868 .0010 ATB �0:0023 GCVS 85 1)51494.6111 .0021 ATB +0:0081 GCVS 85 1)TZ Aur 51156.5072 .0003 HSR +0:0072 GCVS 85 4)BH Aur 51158.2870 .0014 HSR 4)RS Boo 51296.4242 .0015 ATB +0:0229 BAVR 4) 1)ST Boo 51295.4870 .0060 ATB 1)TW Boo 51262.4308 .0010 QU �0:0279 GCVS 85 V 4)UU Boo 51251.5420 .0015 QU +0:1129 GCVS 85 V 4)UY Boo 51197.7229 .0050 HSR +0:1536 SAC 68 4)51295.3498 .0030 HSR +0:1495 SAC 68 4)51302.5016 .0024 HSR +0:1418 SAC 68 4)51302.5020 .0060 ATB +0:1421 SAC 68 1)51306.4111 .0030 HSR +0:1461 SAC 68 4)YZ Boo 51293.3993 .0021 ATB �0:0011 GCVS 85 1)CG Boo 51271.4341 .0019 MS 1)CM Boo 51295.3750 .0004 QU �0:0195 BAVM 75 4)CS Boo 51253.5379 .0008 MS �0:0058 IBVS 2855 1)DD Boo 51299.3926 .0015 MS 1)DG Boo 51295.4149 .0016 MS 1)TT Cn
 51266.3889 .0055 ATB +0:0697 GCVS 85 1)VZ Cn
 51269.3546 .0008 KI �0:0047 GCVS 85 -Ir 1)AQ Cn
 51149.5950 .0007 HSR �0:0572 GCVS 85 4)51165.5025 .0014 HSR �0:0567 GCVS 85 4)51271.3630 .0011 KI �0:0605 GCVS 85 -Ir 1)RU CVn 51250.4577 .0025 HSR 4)UZ CVn 51245.410 : .007 HSR 4)VW CVn 51271.3930 .0020 AG +0:0809 BAVM 74 1)X CMi 51199.350 .007 PS +0:012 BAVR 6) 3)RV CMi 51236.514 .007 PS �0:236 GCVS 85 3)AA CMi 51234.3569 .0011 KI +0:0311 GCVS 85 -Ir 1)AD CMi 51268.3696 .0004 MS +0:0013 GCVS 85 1)RR Cet 51469.4925 .0006 KI +0:0009 GCVS 85 -Ir 1)S Com 51279.473 .004 PS +0:011 SAC 60 3)SZ CrB 51252.4928 .0018 MS �0:1797 GCVS 85 1)XX Cyg 50674.4279 .0020 KRW ZAU �0:0015 GCVS 85 4)50677.3965 .0020 KRW ZAU +0:0000 GCVS 85 4)50677.5315 .0020 KRW ZAU +0:0001 GCVS 85 4)51305.4641 .0007 HSR +0:0007 GCVS 85 4)
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Table 2: (
ont.)Variable Max JD 24. . . � Obs O � C Fil RemDD Dra 51273.6228 .0031 HSR +0:0470 BAVM 49 4)RR Gem 51165.3897 .0013 HSR +0:1752 GCVS 85 4)SZ Gem 50521.397 .002 MAR �0:033 GCVS 85 2)51250.5464 .0017 ATB �0:0372 GCVS 85 1)VX Her 51298.3984 .0017 ATB �0:0196 BAVR 5) 1)51349.3944 .0005 KI �0:0245 BAVR 5) -Ir 1)LS Her 51326.4136 .0015 KI �0:0368 GCVS 85 -Ir 1)DG Hya 51270.3561 .0009 KI -Ir 1)RR Leo 51234.4838 .0006 KI +0:0318 GCVS 85 -Ir 1)51272.4863 .0020 ATB +0:0332 GCVS 85 1)51278.369 .005 PS +0:034 GCVS 85 3)ST Leo 51255.4286 .0010 QU �0:0150 GCVS 85 V 4)51288.4104 .0014 ATB �0:0141 GCVS 85 1)51300.3594 .0008 KI �0:0147 GCVS 85 -Ir 1)SW Leo 51202.660 .005 PS +0:002 GCVS 85 3)SZ Leo 51199.676 .010 PS �0:229 GCVS 85 3)AA Leo 51156.6410 .0023 HSR �0:0555 GCVS 85 4)Y LMi 51250.3280 .0020 HSR +0:0184 GCVS 85 4)TV Lyn 51158.3996 .0028 HSR +0:0167 GCVS 85 4)Y Lyr 51250.5405 .0022 HSR 4)RZ Lyr 51245.6767 .0013 HSR �0:0202 GCVS 85 4)Remarks:ADS: Andreas, F., Crimmits
hau AG : Agerer, F., Tiefenba
h ATB: A
hterberg, Dr. H., NorderstedtBHM: B�ohme, H., Crimmits
hau BRN: Brauner, B., Herford FR: Frank, P., VeldenHSR: Husar, Dr. D., Hamburg KI: Kleikamp, W., Marl KRW: Krawietz, A., Kurort HarthaMAR: Martignoni, M., Magnano MS: Mos
hner, W., Lennestadt MZ: Maintz, G., BonnPS : Pas
hke, A. R�uti QU: Quester, W., Esslingen RAT: R�atz, M. Herges-HallenbergRCR: R�atz, Ch., Herges-Hallenberg STK: Strunk, J., Leopoldsh�ohe ZAU: Zauni
k, H., Radebeul: = un
ertains = se
ondary minimum1) = photometer CCD 375� 242 un
oated, �lter V/-Ir2) = photometer EMI 9781A, �lter: V = GG495,1mm; B = BG12, 1mm + GG385, 2mm3) = photometer Cryo
am 80A, without �lter4) = photometer ST-7, �lter: V or -Ir5) = photometer OES-L
CCD11, without �lter6) = photometer LC14, without �lterBAVM 53 = BAV Mitteilungen No. 53 = IBVS No. 3401BAVM 65 = BAV Mitteilungen No. 65 = IBVS No. 3859BAVM 67 = BAV Mitteilungen No. 67 = IBVS No. 3942BAVM 71 = BAV Mitteilungen No. 71 = IBVS No. 4131BAVM 72 = BAV Mitteilungen No. 72 = IBVS No. 4132BAVM 74 = BAV Mitteilungen No. 74 = IBVS No. 4134BAVM nn = BAV Mitteilungen No. nnBAVR 1) = BAV Rundbrief 32, 36 �BAVR 2) = BAV Rundbrief 32,122 �BAVR 3) = BAV Rundbrief 33,152 �BAVR 4) = BAV Rundbrief 36,157 �BAVR 5) = BAV Rundbrief 39, 9 �BAVR 6) = BAV Rundbrief 44,162 fGCVS nn = General Catalogue of Variable Stars, 4th ed. 19nnIBVS nnnn = Information Bulletin on Variable Stars No. nnnnSAC nn = Ro
znik Astronomi
zny Nr. nn, Krakow (SAC)Corre
tions to IBVS No. 4711RT And instead of 51179.3440 QU 
orre
t is 51178.3440V477 Cyg 50699.4784 AG 50693.4784Corre
tion to IBVS No. 4712UY UMa instead of 50944.4471 AG 
orre
t is 50944.4531
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Corre
tion to IBVS No. 4912 [From IBVS No. 5017℄UY CVn 51245.410 HSR must be deletedDD Dra 51273.6228 HSR must be deletedSY Gem 51250.5464 ATB must be deleted

ERRATUM FOR IBVS 4912 FROM IBVS 5296IBVS No.4912: UZ Cvn 51245.410 HSR must be deletedSZ Gem 51250.5464 ATB must be deleted



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4913 Konkoly ObservatoryBudapest19 June 2000HU ISSN 0374 { 0676A NEW � CEPHEI STAR IN THE RX J0136.7+6125 FIELD: BD +60�282ROBB, R.M.1; DELANEY, P.A.2; CARDINAL, R.D.; CHAYTOR, D.; BERNDSEN, A.1 Guest User, Canadian Astronomy Data Centre, which is operated by the Herzberg Institute of Astrophysics,National Research Council of Canada2 York University, Toronto, Ontario, Canada, Internet: pdelaney@yorku.caClimenhaga Observatory, Dept. of Physics and Astronomy, University of Victoria, Victoria, BC, Canada,V8W 3P6, Internet: robb@uvic.caThe sky was surveyed in the X-ray region of the spectrum by the ROSAT satellite (Badeet al. 1998) and catalogs of the sources included RX J0136.7+6125 = GSC 4031 953. Thestar was one of the subjects of an investigation by Motch et al. (1997), who concludedfrom spectral observations that it was \a late type star displaying strong CaII H&Kemission consistent with the measured X-ray 
ux".The automated 0.5-m. telescope, Cousins R �lter and CCD camera of the ClimenhagaObservatory of the University of Victoria and the usual reduction methods (Robb andGreimel, 1999) were used to make photometric observations from 17 December 1996 to25 February 1997 UT (`400' series), 20 October to 21 November 1997 (`700' series) andfrom 17 to 29 January 2000 (`1500' series).The �eld we observed is shown in Figure 1, and listed in Table 1 are the stars' des-ignations, coordinates (J2000) and magnitudes from the Hubble Space Telescope GuideStar Catalog (GSC) (Jenkner et al., 1990). In the table the �R di�erences in magnitudeare found from our data in the sense GSC 4031 1099 minus the star. The �R magnitudegiven in the table is the mean of the eight nightly mean di�erential magnitudes of the`700' series. The standard deviations of these then measure night to night variations andare listed as \Std Dev Between". The standard deviation of the di�erential magnitudesduring the best night are listed in Table 1 as the \Std Dev Within". Since the �eld of viewis so small extinction e�ects were negligible and no corrections have been made for them.No corrections have been made to transform the Rc magnitude to a standard system.Table 1: Stars observed in the �eld of RX J0136.7+6125GSC No. in RA Dec GSC �R Std Dev Std DevRegion 4031 J2000 J2000 Mag Mag Between Within0953 01h36m43s 61�2505000 10.7 0.258 0.008 0.0040631 01h36m39s 61�2505400 10.2 0.433 0.007 variable1099 01h37m00s 61�2500400 10.6 - - -1001 01h36m37s 61�2500600 12.4 �1:413 0.004 0.006
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1 0 9 9Figure 1. Finder chart labeled with the GSC numbers from region 4031.GSC 4031 953 was monitored and found not to vary by more than approximately 0:m01during any night. The (GSC 4031 1099 � GSC 4031 953) nightly means are given inTable 2 for all series. We believe the apparent variations in the `400' series data to be atleast partly instrumental in nature. The `1500' series data are signi�cantly di�erent inbrightness from the other years.Brightness variations in GSC 4031 0631 were evident during a night. To increase thesignal to noise GSC 4031 953 was used as the comparison star and plots of the di�erentialR magnitudes for a few nights are shown in Figure 2. The peak to peak amplitudeof the light curve was generally about 0.05, but on three of �fteen nights the amplitudeapproached 0.01. As can be seen from Figure 2 the light curve recovered its full amplitudebetween HJD 2450461 and 2450462, while on most occasions the light curve retained itsfull amplitude for many consecutive nights.The Period98 (Sperl 1998) program was used to search the data for periodicities. Afrequency of 4.8 cycles per day was found to be common to all three seasons, but noclearly signi�cant common second frequency was found. In Figure 3 we plot three nightsfrom the `1500' series data which clearly show the changing amplitude. Surprisingly theTable 2: Individual Nights of (GSC 4031 1099� GSC 4031 953)HJD� �R Std No. HJD� �R Std No. HJD� �R Std No.2450000 Mag Dev Pts 2450000 Mag Dev Pts 2450000 Mag Dev Pts434 0.242 .008 187 742 0.277 .005 143 1561 0.369 .005 252436 0.236 .010 51 764 0.259 .006 236 1567 0.368 .005 101461 0.324 .018 176 765 0.251 .006 298 1571 0.346 .018 42462 0.334 .010 144 766 0.258 .005 59 1572 0.338 .006 212463 0.296 .012 118 767 0.253 .005 124464 0.308 .009 211 768 0.253 .005 119773 0.256 .004 117774 0.256 .007 56



IBVS 4913 3
0.6 0.7 0.8 0.9 1.0

Fractions of a Day

0.13

0.15

0.17

0.19

0.21

R
 M

ag
ni

tu
de

0.07

0.09

0.11

0.13

0.15

R
 M

ag
ni

tu
de

0.6 0.7 0.8 0.9 1.0
Fractions of a Day

0.6 0.7 0.8 0.9 1
Fractions of a Day

JD461 JD462 JD464

JD764

JD765 JD768Figure 2. Sample light curves of the di�erential R data of (953{631) during 1997minimum brightness levels are coincident, not the mean level. This behavior was alsoobserved for the `700' series data, but for the `400' series the mean level varied from nightto night due to 
at�eld variations.
Figure 3. �R light curves of (953{631) for JD 1561(+), 1567(�), and 1572(�)Times of extrema given in Table 3 with the uncertainty shown in brackets were foundby the method of Kwee and Van Woerden (1956) using data within �0:d05 of the extrema.This algorithm assumes that each extremum is symmetrical, but since this is not thecase, our estimates of the error are lower limits to the actual uncertainty. The periodsand epochs in Table 4 were determined from the times of extrema with the uncertaintyin the last signi�cant �gure given in brackets. Although the periods are statistically



4 IBVS 4913Table 3: Times of Extrema (HJD � 2450000.) of GSC 4031 0631Max Min Max Min Max Min461.8203(4) 434.8633(5) 742.8338(5) 742.7418(4) 1561.6952(4) 1561.7946(4)462.8470(3) 462.9536(4) 764.7583(14) 764.6492(7) 1567.6593(4) 1572.7253(7)463.8681(10) 464.8022(5) 764.9670(5) 764.8612(6) 1572.6249(4)464.6948(7) 765.7937(9) 765.6913(6) 1572.8250(7)464.8987(6) 765.9985(7) 765.8998(4)766.6178(7) 768.7898(6)767.6472(5)768.6856(5)773.8703(6)Table 4: Period and Epoch of Maxima of GSC 4031 0631Series Epoch Period RMSE400s 2450434:d7617(76) 0:d20647(12) 0:d0076700s 2450765:d7929(14) 0:d20680(6) 0:d00511500s 2451561:d6907(46) 0:d20621(22) 0:d0068di�erent, the root mean square errors (RMSE) are large and we contend that the periodis the same for all three series.A SIMBAD reference search for GSC 4031 0631 reveals that it is BD+60�282 and hasa V = 10:63, B � V = 0:42, U � B = �0:48, and a spectral class of B1III (McCuskey1974) in agreement with a spectral classi�cation by Motch (1997) of B2II.Since RX J0136.7+6125 = GSC 4031 953 is a late spectral type star which shows X-ray emission and yearly timescale optical variations, we expect it to be a spotted star,which exhibits solar cycle type variations. BD+60�282 = GSC 4031 631 is a reddenedearly spectral type, rapidly pulsating star of the � Cephei type. Its period of variation isapproximately 0:d207, but is complicated. Further photometric and spectroscopic obser-vations will be valuable to con�rm our conclusions as to the reason for the variability ofthese stars.References:Bade, N., Engels, D., Voges, W., Beckmann, V., Boller, T., Cordis, L., Dahlem, M.,Englhauser, J., Molthagen, K., Nass, P., Studt, J., Reimers, D. 1998, A&A Sup,127, 145Jenkner, H., Lasker, B., Sturch, C. McLean, B., Shara, M., Russell, J., 1990, AJ, 99, 2082Kwee, K.K. and Van Woerden, H., 1956, Bull. Astr. Inst. Neth., 12, 327McCuskey, S.W., Pesch, P. and Snyder, G.A., 1974, AJ, 79, 597Motch, C., Haberl, F., Dennerl, K., Pakull, M., Janot-Pacheco, E., 1997, A&A, 323, 853Motch, C., 1997, private communicationRobb, R. M. and Greimel, R., 1999, in A.S.P. Conf. Ser., 189, CCD Precision PhotometryWorkshop, ed. Craine, Tucker, Barnes, 198Sperl, M., 1998, Master's thesis, Institut f�ur Astronomie, Universit�at Wien
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A NEW ECLIPSING BINARY IN THE FIELD OF LHS 2176 AND 2178ROBB, R.M.1; DELANEY, P.A.2; EDALATI, M.T.3; BALAM, D.D.4; BERNDSEN, A.1 Guest User, Canadian Astronomy Data Centre, whi
h is operated by the Herzberg Institute of Astrophysi
s,National Resear
h Coun
il of Canada2 York University, Toronto, Canada, Internet: pdelaney�yorku.
a3 Ferdowsi University of Mashhad, Mashhad, Iran, Internet: eda�s
ien
e1.um.a
.ir4 Guest Observer, Dominion Astrophysi
al Observatory, whi
h is operated by the Herzberg Institute of As-trophysi
s, National Resear
h Coun
il of CanadaClimenhaga Observatory, Dept. of Physi
s and Astronomy, University of Vi
toria, Vi
toria, BC, Canada,V8W 3P6, Internet: robb�uvi
.
a
The nearby stars LHS 2178 = GJ 362 = GSC 4386 1592 and LHS 2176 = GJ 360 == GSC 4386 1705 have had their properties summarized by H�uns
h et al. (1999), in
ludingtheir visual and X-ray brightnesses, 
olors, spe
tral types, and distan
es. Panagi andMathioudakis (1993) report H� emission in LHS 2178. We observed these stars in a
ontinuing sear
h for photometri
 variations in a
tive stars.
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Figure 1. Finder 
hart labeled with the GSC numbers and an � to denote USNO1575{03003814.
Figure 1 shows the �eld of stars observed with the automated 0.5m teles
ope of theClimenhaga Observatory at the University of Vi
toria and redu
ed in a fashion similarto that des
ribed in Robb and Greimel (1999). Table 1 lists the stars' identi�
ationnumbers, 
oordinates (J2000) and magnitudes from the Hubble Spa
e Teles
ope Guide
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Table 1: Stars observed in the �eld of LHS2178GSC No. R.A. De
. GSC �C Std Dev Std DevJ2000 J2000 Mag. Mag. Between Within4386 1592 09h42m54s +70Æ0202600 10.8 - - -4386 1705 09h42m37s +70Æ0200600 10.2 �0:539 0.016 0.0024383 1198 09h43m16s +69Æ5904400 13.8 3.875 0.031 0.011USNO1575{03003814 09h43m09s +70Æ0000900 15.4 5.159 0.130 -4386 1682 09h43m10s +70Æ0102300 14.6 4.867 0.098 0.0294386 1855 09h42m24s +70Æ0401200 14.5 5.020 0.090 0.035

Star Catalog (GSC) (Jenkner et al. 1990). Initially observations were made in R
 and I
,but to in
rease the signal to noise ratio we were for
ed to observe with no �lter, whi
h wedesignate with a \C". From standard star observations we found that our system withno �lter had a very wide passband with a 
enter wavelength 
lose to that of Cousins R,but with 3.5 times the 
ux. Our di�erential �C magnitudes are 
al
ulated in the senseof the star minus LHS2178. For ea
h star the mean of the nightly means is shown as�C in Table 1. The standard deviation of the nightly means is a measure of the night tonight variations and is 
alled \Std Dev Between" in Table 1. Brightness variations duringa night were measured by the standard deviation of the di�erential magnitudes and arelisted for the most photometri
 night in the last 
olumn as \Std Dev Within".From the plots of individual night's data we observed no signi�
ant variations in LHS2178 or LHS 2176. From night to night there were variations larger than we would haveexpe
ted, however the 
omparison stars are so faint that we 
annot 
laim to have seenphotometri
 variations on a daily time s
ale.The star USNO1575{03003814 (Monet et al. 1996) had obvious variations during anight and is a new e
lipsing binary star. There is no ambiguity in the determination ofits orbital period, sin
e two of the nights 
ontain more than one minimum. Using datapoints within 0:d04 of the minimum, and the method of Kwee and van Woerden (1956),the helio
entri
 Julian Dates of minimum brightness were found and are listed in Table 2with a letter indi
ating the �lter used.
Table 2: Times of Minimum (HJD� 2451000) of USNO1575{03003814Primary 643.7333R 651.8163C 652.7902I 653.7574C 671.8686C 672.8403CSe
ondary 643.8984R 652.9475I 677.8507C 680.7647C

Assuming the se
ondary minima are at phase 0.5, a �t to these times gives theephemeris: HJD of Primary Minimum = 2451643:d7333(10) + 0:d32340(3)� E:where the un
ertainties in the �nal digit are given in bra
kets and the root mean squareerror of the �t is 0:d0021. The 947 di�erential (LHS 2178� USNO1575{03003814 ) un�l-tered magnitudes phased at this period are plotted in Figure 2 with di�erent symbols forea
h of the nights. The large s
atter is attributable to the faintness of the obje
t.To as
ertain the temperature and brightness of the variable star, CCD frames of the�eld were obtained with B, V , R
 and I
 �lters. The stars LHS 2178 and LHS 2176 have
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B, V , R
 and I
 magnitudes measured by Weis (1996), thus allowing us to transformour observed magnitudes to the standard Cousins system. For USNO1575{03003814 thisyields values of V = 15:43�:10 andB�V = 1:04�:10, V�R = 0:53�:10, V�I = 0:86�:10at maximum light. The reddening would be EB�V = 0:132, EV�I = 0:182 with anextin
tion of about Av = 0:439 (S
hlegel et al. 1998). From the dereddened 
olors weestimate the spe
tral 
lass of USNO1575{03003814 to be approximately K0V (Cousins1981).

Figure 2. Un�ltered light 
urve of USNO1575{03003814 for spring 2000
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Figure 3. Un�ltered normal points with 
urve from an example model of the e
lipsing system
While the true nature of this system 
annot be determined from these data, a model
an be found using reasonable parameters. The light 
urve leads us to expe
t this tobe a near-
onta
t system. Using Binmaker 2.0 (Bradstreet 1993), the model light 
urveas shown in Figure 3 was made. We assumed a temperature of 4900K for the primary
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and a mass ratio of 0.95. A satisfa
tory �t to the data was found with an in
lination of71:5Æ and a temperature of the se
ondary star 500K 
ooler than the primary star. Twomain-sequen
e stars of this temperature di�eren
e would have a mass ratio of 0.95. Thee
lipses are then well �t with the stars just tou
hing the inner 
riti
al surfa
e of the Ro
heLobe (�llout = 0.0). The un
ertainty in the in
lination is about �2Æ and the di�eren
ein temperature is known to about �10% both dependent on the assumed mass ratio.

 

Figure 4. Three-dimensional model of the near-
onta
t system at phase 0.25
The relative sizes and shapes of the 
omponents of the system are shown in Figure 4,again using Binmaker 2.0 (Bradstreet 1993).The absolute magnitude 
an be estimated from the period and (B � V )0 = 0:91(Ru
inski and Duerbe
k 1997) and (V � I)0 = 0:68 (Ru
inski 2000) to be MV = 4:7� :3giving a distan
e of 1140 � 150 p
. The dependen
e of the absolute magnitude on the
olor through Ru
inski's formula is nearly equal to the relationship of extin
tion and thereddening making the distan
e determination almost independent of the extin
tion.The star USNO1575{03003814 is therefore a near-
onta
t e
lipsing system with late-type 
omponents. Photometri
 observations should be 
ontinued to monitor light 
urve
hanges due to spot migration, 
ares, and period 
hanges. Spe
tros
opi
 observationswill be valuable to determine a pre
ise spe
tral 
lass for the system and to measure radialvelo
ities to determine the masses and the s
ale of the system.

Referen
es:Bradstreet, D.H., 1993, Binary Maker 2.0 User Manual, Conta
t Software, Norristown,PA 19401-5505, USACousins, A.W., 1981, SAAO Cir
., 6, 4H�uns
h, M., S
hmitt, J.H.M.M., Sterzik, M.F., and Voges, W., 1999, A&A Sup, 135, 319Jenkner, H., Lasker, B., Stur
h, C., M
Lean, B., Shara, M., Russell, J., 1990, AJ, 99,2082Kwee, K.K., van Woerden, H., 1956, BAN, 12, 327Monet, 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., 1996, USNO-A1.0,(U.S. Naval Observatory, Washington DC).Panagi, P.M., and Mathioudakis, M., 1993, A&A Sup, 100, 343Robb, R.M. and Greimel, R., 1999, ASP Conf., 189, 198Ru
inski, S.M., and Duerbe
k, H.W., 1997, PASP, 109, 1345Ru
inski, S.M., 2000, AJ, in pressS
hlegel, D.J., Finkbeiner, D.P., Davis, M., 1998, ApJ, 500, 525Weis, E., 1996, AJ, 112, 2300



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4915 Konkoly ObservatoryBudapest26 June 2000HU ISSN 0374 { 0676
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Small group of helium-ri
h variable stars, known as AM CVn stars, are 
onsideredas ultra-short period intera
ting binary white dwarfs (for a review, see Warner 1995).Among AM CVn stars, CR Boo, V803 Cen and CP Eri are known to show large-amplitudevariations up to �ve magnitudes, on a time s
ale of less than a day to several months. Theorigin of su
h large-amplitude variation is still poorly understood. Warner (1995) proposedthe similarity to VY S
l-type 
ata
lysmi
 variables, whose \low states" are generallybelieved to result from redu
ed mass-transfer. Tsugawa and Osaki (1997) applied thedwarf nova-type thermal and tidal instability model to the helium disk systems, in
ludingCR Boo and V803 Cen. They su

eeded in understanding the behavior of these systemsby 
onsidering the stability of the a

retion disk depending on the mass-transfer rate.Tsugawa and Osaki (1997) expe
ted that intermediate mass-transfer systems, su
h asCR Boo and V803 Cen, will undergo dwarf nova-type disk instability, analogous to SUUMa-type dwarf novae in hydrogen-ri
h systems. They suggested higher mass-transfersystems would resemble ER UMa stars, whi
h are a subgroup of SU UMa-type dwarf novaehaving extremely short super
y
le length (for a review, see Kato et al. 1999). Subsequentobservation indeed 
on�rmed the presen
e of 46.3-d super
y
le in CR Boo (Kato et al.2000), whose behavior is extremely analogous to ER UMa stars. The appli
ation to thenext 
andidate, V803 Cen, has been naturally sought as a part of VSNET Collaboration(http://www.kusastro.kyoto-u.a
.jp/vsnet/).Visual observations were performed using 32-
m (R.S.), 32-
m (B.M.) and 40-
m (A.P.)re
e
tors. All observations were done using photoele
tri
ally 
alibrated V -magnitude
omparison stars. The typi
al error of visual estimates was less than 0.2 mag, whi
hdoes not a�e
t the following dis
ussion. The total number of observations between 1998November 17 and 2000 June 12 was 464.The overall light variation is presented in Figure 1. Ea
h �lled square represents singleestimates and `_' sign represents upper limits. The quasi-periodi
 o

urren
e of brightstates and faint states asso
iated with brief brightenings is 
learly demonstrated. Thebehavior is very reminis
ent of that of CR Boo (Kato et al. 2000). The light maximaare separated by � 77 d in ea
h observing seasons of 1998{1999 and 1999{2000. We
onsider this period as the representative super
y
le. Individual observations are foldedby this period, using the maximum epo
h of JD 2451271 for the 1998{1999 season and
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Table 1: Comparison of V803 Cen and CR BooV803 Cen CR BooV -magnitude range 12.2{16.8 13.0{17.5main photometri
 period (s) 1611 1490super
y
le length (d) 77 46.3superoutburst duty 
y
le 0.4 0.5

JD 2451545 for the 1999{2000 season. The interval was 111 d between the last maximumof the 1998{1999 season and the �rst maximum of the 1999{2000 season. This may suggestsome 
hange o

urred around the solar 
onjun
tion. However, by treating the two seasonsseparatedly, the quasi-periodi
 outburst pattern was found to be highly stable within ea
hseasons.Figure 2 represents the folded light 
urve of V803 Cen, whi
h shows a pattern verysimilar to that of CR Boo, \the helium ER UMa star" (Kato et al. 2000). The brightphase (superoutburst) 
omprises a duty 
y
le of � 0:4 super
y
le, whi
h is 
lose to thevalue � 0:5 in CR Boo. Large-amplitude damping os
illations were observed during thede
ay from the superoutburst maximum, whi
h may 
orrespond to short-term modula-tions with a time s
ale of a day (Patterson et al. 2000), and the feature suspe
ted as\dips" in CR Boo (Kato et al. 2000). During the rest of super
y
le phase (phase 0.6{1.0),the obje
t is mostly faint with short brightenings, whi
h are likely to 
orrespond to nor-mal outbursts in SU UMa-type dwarf novae. The overall behavior of V803 Cen 
an beunderstood as a natural extension of the CR Boo a
tivity toward the lower mass-transferrate, whi
h is perfe
tly what is expe
ted from its supposed orbital period (Tsugawa andOsaki 1997). The parameters of these two \twin" systems are summarized in Table 1:outburst parameters from this work and Kato et al. (2000) and main photometri
 periodfrom Warner (1995).
Referen
es: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 A
ademy Press, Tokyo)Kato, T., Nogami, D., Baba, H., Hanson, G., Poyner, G., 2000, MNRAS, in pressPatterson, J., Walker, S., Kemp, J., O'Donoghue, D. B., Stubbings, R., 2000, PASP, 112,625Tsugawa, M., Osaki, Y., 1997, PASJ, 49, 75Warner, B., 1995, ApSS, 225, 249



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4916 Konkoly ObservatoryBudapest29 June 2000HU ISSN 0374 { 0676VW Peg: FIRST PHOTOELECTRIC OBSERVATIONSAND REVISED ELEMENTSBAV Mitteilungen Nr. 129ACHTERBERG, H.1;4; FRANK, P.2;4; HUSAR, D.3;41 Liegnitzer Str. 12, D-22850 Norderstedt, Germany2 Hauptstr. 4, D-84149 Velden, Germany, e-mail: frank.velden@t-online.de3 Himmelsmoor 18, D-22397 Hamburg, Germany, e-mail: husar d@compuserve.com or husar.d@gmx.de4 Bundesdeutsche Arbeitsgemeinschaft f�ur Ver�anderliche Sterne e.V. (BAV), Munsterdamm 90, D{12169Berlin, GermanyThe Algol-type variable VW Pegasi (= GSC 2753.649 (11:m06 mag); USNO-A2.0:B = 12:m0; R = 11:m2) was | after the photographic discovery in 1901 | �rst stud-ied by Williams (1914) indicating a period of 5.26792 days. A new period of 2.642758days resulted from some observations of Maggini (1916). As Zinner (1922) reported, hewas not able to con�rm any of the proposed periods. He even discussed a reclassi�ca-tion supposedly due to some misleading visual observations. Further observations fromthe Cracow observatory (observers: J. Kordylewska and K. Kordylewski), collected bySzafraniec (1962) were published; based on these observations two new suggestions on theperiod were made by Dworak (1976): 1.170648 days or 2.341295 days. By means of areanalysis of the known data B.-C. K�amper suggested the period of 21.0717 days, whichwas only brie
y communicated by Busch (1994). The variety of periods caused someconfusion; many observations may have failed and in consequence even the possibility ofVW Peg being constant was discussed by Dahm (1996).In order to resolve the issue regarding the value of the period, a series of systematicCCD observations was started in 1997. These CCD observations �nally indicated theoccurrence of two di�erent types of minima.As principal comparison star we used GSC 2753.1568 (11:m44 mag); (USNO-A2.0: B =12:m6; R = 11:m2). Cracow observers used this star as well, but assuming 11:m38 mag (v).The star was observed to be constant within �0:m02.Through several complete observation series, the primary and secondary minima werecharacterized in amplitude and width (cf. Figures 1 and 2).The amplitudes �m (measured with red sensitive, un�ltered CCD chip, the errors areestimated), and durations D of the minima are:Min I : �m � 0:71� 0:03 mag; D = 320m � 25m � 0:d22 [D1=2 = 125m � 10m � 0:d09];Min II : �m � 0:65� 0:03 mag; D = 430m � 0m � 0:d30 [D1=2 = 180m � 12m � 0:d13]:(De�nition of D1=2: full width at half amplitude of the minima | which has been intro-duced as it allows to be determined more exactly than the time of eclipse D. The errors



2 IBVS 4916Table 1: Observed times of primary (Min I) and secondary (Min II) minima for VW Pegasi, epochs andresiduals computed according to the linear ephemeris (1) and (2), respectively.Min I Min IIJD hel. �� T�� E1 O �C1 Ref. JD hel. �� T�� E2 O �C2 Ref.� 2400000 . � 240000015729.462 :020 P �1660 0.0043 [1] 16704.482 :020 V(x) �1614 �0.0040 [1]16635.541 :014 V(x) �1617 �0.0020 [1] 17526.280 :014 V(x) �1575 �0.0041 [1]17478.414 :014 V(x) �1577 0.0009 [1] 26650.354 :011 V �1142 0.0040 [2]17815.560 :010 V �1561 �0.0011 [1] 50756.4271 :0035 E(x) 2 �0.0001 [3]26307.474 :010 V �1158 �0.0028 [2] 50756.4278 :0010 E 2 0.0006 ATB28372.517 :014 V �1060 0.0086 [2] 51030.3606 :0042 E(x) 15 0.0007 HSR50708.5621 :0014 E 0 �0.0024 FR 51346.441 :010 E(x) 30 0.0049 HSR50708.5626 :0050 E(x) 0 �0.0019 [3] 51388.5777 :0021 ER 32 �0.0019 HSR50982.494 :010 E(x) 13 �0.0033 HSR 51388.5785 :0014 E 32 �0.0011 HSR51045.7134 :0035 E(x) 16 0.0008 HSR 51388.5790 :0025 EI 32 �0.0006 HSR51319.647 :006 E(x) 29 0.0017 HSR 51388.5813 :0011 EV 32 0.0017 HSR51509.2913 :0021 E 38 0.0002 FR 51578.2235 :0028 E(x) 41 �0.0018 ATB51509.2930 :0010 E 38 0.0019 HSR 51599.297 :010 E(x) 42 0.0000 ATB* Estimated errors of the minimum timings (re
ecting errors in magnitude, as well as total number and distribution of themeasured values with regard to time).** P, V, and R denotes photographic, visual, and CCD observed minima, respectively. Observations with V=R=I-�lters aremarked as EV /ER/EI , respectively. Those marked with (x) were extrapolated minima.References: [1] reevaluated timings, based on data from Williams (1914); [2] reevaluated timings, based on data fromSzafraniec (1962); [3] based on data from Quester (1999). Data from the observers: ATB = Achterberg / FR = Frank /HSR = Husar (this paper).Information on the used equipment:H. Achterberg: 20-cm SC re
. with a SBIG ST6 camera (CCD chip: TI TC241), without �lter.P. Frank: 28.8-cm 
at-�eld-re
. with a OES-LcCCD11 camera (CCD chip: Kodak KAF400), without �lter.D. Husar: 20-cm SC re
. with a SBIG ST7 camera (CCD chip: Kodak KAF400), without �lter or Bessel-type V=R=I-�lters.W. Quester: 20-cm MC re
. with a SBIG ST7 camera (CCD chip: Kodak KAF400), with IR-cuto�-�lter KG5/2mm.are estimated.) There may well be constant phases of d � 7m during Min I and d � 10mduring Min II.The observations of 11 di�erent new minima of VW Peg with 17 independent timingsare contributed by this paper and included in Table 1.Based on the data of the almost completely observed minima, two sets of polynomialswere derived by least-squares �tting procedures to describe the light curves in Min I andMin II. By matching these polynomials to the data of only partly observed minima wewere able to determine the time and in most cases even the type of the aforementionedminima with considerable reliability. In Table 1 these minima are marked as extrapolated(x).The published minima as derived from the visual observations fromWilliams and fromthe Cracow observers were reevaluated from the well documented original estimates. Asgiven in Table 1 these minima include some small corrections compared with the earlierpublications. In the original data of Williams two further (secondary) minima were foundwhich were not published until now. Regarding one minimum he had been mislead byusing a deviating magnitude for the mentioned comparison star (his star b), the otherwas mentioned only as discordant observation. The data from the Cracow observersJ. Kordylewska and K. Kordylewski for the minimumHJD 2426307.474 due to the scatterof the data were put together for our �tting procedure in order to obtain the minimumtiming with better reliability (reduced estimated error for the observation).In Table 1 the visual observations of Maggini (1916) were excluded from the analysis asthey appeared to be in contradiction to most other observations. The reported minimumat JD=2450824.278 of the visual minima timings of Peter (as published in the BBSAG



IBVS 4916 3Bulletins) disagreed for unknown reasons with a CCD observation in normal light, andcaused all minima of Peter to be completely excluded from further analysis.
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Figure 1. Light curve of Primary Minimum ofVW Peg (symbols are explained in the �gure). Figure 2. Light Curve of Secondary Minimumof VW Peg (symbols are explained in the �gure).Since 1997 nearly 5000 individual photoelectric observations with VW Peg apparentlyin normal light were made by Achterberg (18 nights), Frank (11 nights) and Husar (58nights). These observations are listed electronically as 4916-t2.txt available through IBVSWeb-site. The detailed results of these observations are available from the authors.For the �nal period analysis we also used the nearly 800 visual observations duringnormal light from Williams (1904{1914), from the Cracow observers in the years 1930{1950 published by Szafraniec (1962), as well as the ones from 1951{1954 observed byK. Kordylewski and communicated by Kreiner (2000).In a �rst run we only used the CCD observations of the minima together with ourobservations in normal light to check the di�erent assumptions on the period which wasrealized using a computer program which searches in a wide range of period values. Laterthe systematic period search was extended to all observations given in Table 1 and to allobservations in normal light as mentioned above. The only resulting periods (for Min Iand Min II) lie very close to the value supposed by K�amper.The primary and secondary minima from Table 1 were used separately to calculate theephemeris for VW Peg using linear least-squares �ts (weights were chosen according tothe precision of the minimum timings):Min I = HJD 2450708:5645 + 21:d0717511 � E:�:0007 �:0000013 (1)Min II = HJD 2450714:2837 + 21:d0717458 �E:� :0005 � :0000017 (2)This means that the secondary minimum is observed at phase 0:27141 � 0:00004 (forepoch E = 0). As the di�erence of the periods in (1) and (2) is only about 2.5 times thecalculated error it seems too early to make a statement on apsidal motion, but the resultis seen to be encouraging for future observations.From the phase of the secondary minimum, period, D1 and D2 we calculated thenumerical eccentricity e of the orbit to be e = 0:39 � 0:02:In the �gures of the reduced light curves the relative magnitudes �m of di�erentobservations are in the instrumental system and a minor part has been slightly correctedwithin 0:m03 to match. In Fig. 1 and Fig. 2 the time scale is in minutes, based on thegiven elements (1) and (2) respectively, with t = 0 for the times of minima.
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Figure 3. Complete Light Curve of VW Peg (the plotted points represent gliding 5-point mean valuesof the photoelectric data).Figure 3 represents the complete phased light curve (only photoelectric data) based onelements (1). The classi�cation of the variable as an eclipsing binary of the type EA iscon�rmed by the light curve.Acknowledgements: The authors would like to thank J.M. Kreiner (formerly CracowObservatory, now Mt. Suhora Astronomical Observatory, Cracow) for communicatingunpublished results on visual observations and W. Quester (Stuttgart) for making hisdata available in support of this paper. This research made use of the SIMBAD database, operated by the CDS at Strasbourg, France and of the Lichtenknecker data basefrom the BAV.References:Busch, H., 1994, BAV Rundbrief, 43, 36Dahm, M., 1996, BAV Rundbrief, 45, 164Dworak, T.Z., 1976, IBVS, No. 1192Kreiner, J.M., 2000, private comm.Maggini, M., 1916, Arcetri Publ., fasc. 34, 73Peter, H., BBSAG Bulletins, 102, 107, 108, 110, 111, 116, 117Quester, W., 1999, private comm.Szafraniec, R. 1962, Acta Astron. Suppl., 5, 651Williams, A.S., 1914, MNRAS, 74, 215Zinner, E., 1922, Astr. Abh. Erghefte zu AN, 4, No. 3



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4917 Konkoly ObservatoryBudapest3 July 2000HU ISSN 0374 { 0676PHOTOELECTRIC OBSERVATIONS OF THE FLARE STAR YZ CMIIN 1999-2000PANOV, K.; GORANOVA, YU.; GENKOV, V.Institute of Astronomy of the Bulgarian Academy of Sciences, Rozhen National Astronomical Observatory,72 Tzarigradsko Shosse Blvd., BG-1784 So�a, Bulgaria, e-mail: kpanov@astro.bas.bg, julya bg@astro.bas.bgThe well-known spotted 
are star YZ CMi was extensively observed during the pastyears and 
ares have been detected in the optical, radio and X-ray wavebands. YZ CMiis a spotted dM4.5e star at a distance of 5.9 pc (Gershberg et al., 1999). The rotationalperiod, determined from spot light curves, is about 2.77 days (Chugainov, 1974; Pettersenet al., 1983).Here we report on 7 
ares detected on this star during our observing run in 1999{2000.As a part of a 
are star monitoring programme, YZ CMi was observed at the RozhenNational Astronomical Observatory with the 60-cm telescope and the UBV photon-counting single-channel photoelectric photometer. The monitoring was carried out inthe U-band with an integration time of 1 s.The log of observations is given in Table 1. I0 is the quiet star intensity minus skybackground, and �=I0 is the noise. During the total of 9:589 hours 7 
ares were recordedand their characteristics are listed in Table 2. The 
are magnitudes were computed withrespect to the quiescent stellar level I0 as�m [mag] = 2:5 log I0+fI0 : (1)The 
are amplitude is: IfI0 = I0+f � I0I0 : (2)By numerical integration of the 
are light curve, the equivalent duration of each 
arewas calculated from ED = Z
are If(t) dt: (3)The 
are energies (last column in Table 2) were obtained by the relationlogEf = logED + logEUq ; (4)where the quiescent star luminosity of YZ CMi EUq = 4:11� 1028 ergs s�1 was determinedusing: V = 11:15, B � V = 1:61, U � B = 0:97, distance r = 5:9 pc (Gershberg et al.,1999), and the luminosity of a star with an absolute magnitude M = 0 in the U -bandEU = 3:65 � 1034 ergs s�1 (Mo�ett, 1973).The light curves of the observed 
ares are plotted in Figures 1-2.



2 IBVS 4917Table 1: Log of U -band 
are monitoring of YZ CMi from Rozhen NAO.Monitoring intervals [UT] E�ective NoiseDate monitoring Flares[h :m : s { h :m : s] time [s] �=I01999 11 Mar 19:01:54{19:12:32, 19:13:25{19:26:46 1441 0.22 no13 Mar 18:55:07{19:10:56, 19:11:31{19:27:06, 7293 0.17 219:28:03{19:43:41, 19:44:49{19:46:56,19:47:40{20:06:01, 20:06:52{20:24:25,20:26:51{20:44:15, 20:50:17{20:09:15.14 Mar 18:29:27{18:46:40, 18:50:02{19:08:06, 10458 0.27 319:10:10{19:28:10, 19:29:00{19:46:15,19:49:31{20:07:58, 20:08:42{20:26:11,20:26:56{20:43:49, 20:46:30{20:03:55,21:05:31{21:23:30, 21:24:16{21:39:3915 Mar 18:26:49{18:44:04, 18:44:54{19:01:59, 7205 0.17 no19:03:26{19:20:54, 19:21:36{19:38:52,19:40:21{19:57:42, 19:58:47{20:15:09,20:06:03{20:33:0501 Oct 02:45:16{03:05:10, 03:05:53{03:15:30 1773 0.23 no2000 09 Mar 17:48:40{17:59:07, 18:00:44{18:16:26, 3527 0.20 218:17:20{18:32:50, 18:33:26{18:50:3012 Mar 18:09:05{18:24:22, 18:25:07{18:41:11, 2824 0.30 no18:42:15{18:57:55 Total time: 34521s = 09h35m21sTable 2: Characteristics of the U -band 
ares for YZ CMi.No. Date Flare max trise Duration Noise Amlitude �m logEf[UT] [UT] [sec] [m : s] �I0 I0+f � I0I0 [mag] [ergs]1 13.03.1999 20:13:30 8 1:28 0.18 0.89 0.69 30.062 13.03.1999 20:30:06 12 0:59 0.16 1.19 0.85 29.843 14.03.1999 18:32:15 2 0:30 0.27 0.86 0.68 29.684 14.03.1999 18:52:30 58 2:26 0.26 1.31 0.91 30.145 14.03.1999 19:20:41 52 1:57 0.28 2.61 1.39 30.456 09.03.2000 17:50:20 2 0:04 0.18 5.34 2.00 29.647 09.03.2000 18:11:09 14 0:30 0.21 0.94 0.72 29.52
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Figure 1. YZ CMi 
ares No. 1, 2, 3 and 4 Figure 2. YZ CMi 
ares No. 5, 6, and 7
Figure 3. Flare energy logE vs. cumulative 
are frequency log �.



4 IBVS 4917� Note the possible pre-
are dip for 
are No. 7. Pre-
are dips have been heavily dis-puted in the past because single-channel photometers cannot control the sky duringthe 
are record. If this pre-
are dip is real, it could be due to enhanced opacity bynegative hydrogen ions H� as a result of free-electrons production during the �rststage of the 
are, when the plasma is heated (Grinin, 1968).� Another interesting 
are is 
are No. 6, with a total duration of 4 s and rise-time of2 s. The 
are amplitude is 5:34 (�m = 2:00 mag). This is a typical case for rapidspike 
are.� Flare No. 5 shows a pre-
are.According to Gershberg and Shakhovskaya (1983), the 
are activity is described withthe relation log � = a� b logE; (5)where � = N=T is the cumulative 
are frequency, E is the 
are energy, a and b areconstants. Figure 3 shows a plot of the 
are energies versus cumulative 
are frequency.From our observations we get: log � = 26:2 � 0:89 logE.Although the 
are statistics is rather poor, the comparison with the above relationshipshows remarkable agreement. Therefore we �nd no evidence for changes in the 
areactivity of YZ CMi.References:Chugainov, P.F., 1974, Izv. KAO, 52, 3Gershberg, R.E., Katsova, M.M., Lovkaya, M.N., Terebizh, A.V., and Shakhovskaya, N.I.,1999, A&ASS, 139, 555Gershberg, R.E. and Shakhovskaya, N.I., 1983, ApSS, 95, 235Grinin, V.P., 1968, Izv. KAO, 48, 58Mo�ett, T.J., 1973, Mon. Not. R.A.S., 164, 11Pettersen, B.R., Kern, G.A., and Evans, D.S., 1983, A&A, 123, 184
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SUPERSOFT SOURCE ACTIVITY AS A POSSIBLE INTERPRETATIONOF TEMPORARY FADINGS OF CH CygKATO, TAICHIDept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a
.jp

CH Cyg is a well-known, but enigmati
, symbioti
 variable, whi
h is known to show
omplex a
tivity (e.g. Miko lajewski et al. 1990). Superimposed on the in
reasing symbioti
a
tivity, sudden short-term fadings in opti
al and ultraviolet have been observed. In orderto explain this re
urrent feature, various models involving e
lipses of the hot 
omponenthave been proposed (e.g. Hinkle et al. 1993; Skopal et al. 1996). However, the apparentpresen
e of fadings not stri
tly following the suggested ephemeris suggests the possiblepresen
e of other me
hanisms. Furthermore, the asymmetry of fadings (rapid fading andslower re
overy) is also diÆ
ult to explain by the e
lipse model.Parti
ularly noteworthy is the segment of re
ent light 
urve between 1998 and 2000(upper panel of Figure 1). This �gure 
learly demonstrates that fadings are not stri
tlyperiodi
. Two distin
t minima o

urred around HJD 2451360 and 2451690, separated by330 d, while there was no hint of a fading at around HJD 2451030. The light 
urve alsoindi
ates the 
ommon feature of fadings: rapid de
line followed by slower brightening.Between these transient fadings, the system spends most of time at bright state. Allthe above features of transient fadings of CH Cyg are strikingly similar to quasi-periodi
fadings (or low states) of the pe
uliar binary V Sge (lower panel of Figure 1), in there
urrent time of semi-periodi
 fadings, the relatively short duty 
y
le of faint states, andin the depth.V Sge has been re
ently re
ognized as a transient supersoft X-ray sour
e (SSXS),in whi
h supersoft X-ray emission was only observed during its low states (Greiner etal. 1998). The phenomenon is quite similar to the Magellani
 SSXS, RX J0513.9-6951(Reins
h et al. 1996). The 
ause of su
h re
urrent fading episodes and the anti-
orrelationbetween supersoft X-ray and opti
al light has not yet been well understood, but Ha
hisuand Kato (1997) presents an interpretation by 
onsidering the limit-
y
le formation ofopti
ally thi
k wind, whi
h 
an reprodu
e, in parti
ular, the asymmetri
 pro�le of fadings.The striking resemblan
e of the CH Cyg light variation to that of V Sge raises a possibilitythat fadings of CH Cyg may have been 
aused by transient SSXS phenomenon.The relatively 
ommon opti
al features of SSXSs are the presen
e of strong HeII emis-sion, and the appearan
e of jet features (for a re
ent review, see G�ansi
ke et al. 2000).The HeII emission has been usually regarded to be absent in CH Cyg, but Leedj�arv etal. (1994) dete
ted the emergen
e of the HeII emission during the fading episode. Fur-thermore, there are eviden
es of a

ompanying X-ray emission (Leahy and Taylor 1987)and the jet eje
tion (Taylor et al. 1986) during the fading o

urring in 1984. These pie
es
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HJD-2450000Figure 1. Light 
urves of CH Cyg and V Sge, drawn from visual observations reported to VSNET(http://www.kusastro.kyoto-u.a
.jp/vsnet/)
of eviden
e seem to strengthen the relationship to the transient SSXS phenomenon. Onemust note many of these signatures were re
orded during the dramati
 episode start-ing in 1984, whi
h may be di�erent in nature from the present milder fading episodes.However, it would be noteworthy that these high-energy events o

urred during the op-ti
al low state, as in some transient SSXSs. The author has sear
hed the publi
 libraryof ROSAT observations (1WGA) in order to see the possible 
orrelation between opti-
al variation and the soft X-ray emission. There was only one available observation inlate 1992 Mar
h, when CH Cyg was observed as a relatively hard sour
e. CH Cyg wasthen in an extended low state, whi
h is not 
omparable to the present high state withre
urring faint states. Sin
e V Sge is a hard X-ray sour
e outside the transient SSXSphase (Greiner et al. 1998), it is not surprising that CH Cyg was re
orded as a hardX-ray emitter at single-epo
h observation. The present suggested relation between CHCyg and SSXSs may lead to a uni�ed understanding of various phenomena in SSXSs andsymbioti
 variables, parti
ularly regarding the enigmati
 high-velo
ity jet formation inCH Cyg-type symbioti
 variables. The present interpretation is only one of possibilities,whi
h requires further proofs from observations. Parti
ularly 
ru
ial tests would in
ludeX-ray observations during the short fading episodes.The author is grateful to VSNET observers who reported 
ru
ial observations of CHCyg and V Sge.
Referen
es:G�ansi
ke, B. T., van Teeseling, A, Beuermann, K., Reins
h, K., 2000, New AstronomyReviews, 44, 143



IBVS 4918 3
Greiner, J., Teeseling, A., 1998, A&A, 339, L21Ha
hisu, I., Kato, M., 1997, presented at IAU Symposium 188 (IAU 23 Abstra
t BookS188{224P)Hinkle, K. H., Fekel, F. C., Johnson, D. S., S
harla
h, W. W., 1993, AJ, 105, 1074Leahy, D. A., Taylor, A. R., 1987, A&A, 176, 262Leedj�arv, L., Miko lajewski, M., Tomov, T., 1994, A&A, 287, 543Miko lajewski, M., Miko lajewska, J., Khudyakova, T., 1990, A&A, 235, 219Reins
h, K., van Teeseling, A., Beuermann, K., Abbott, T. M. C., 1996, A&A, 309, L11Skopal, A., Bode, M. F., Lloyd, H. M., Tamura, S., 1996, A&A, 308, L9Taylor, A. R., Seaquist, E. R., Mattei, J. A., 1986, Nature, 359, 38



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4919 Konkoly ObservatoryBudapest13 July 2000HU ISSN 0374 { 0676THE POPULATION II CEPHEID IN THE GALACTICGLOBULAR CLUSTER PALOMAR 3BORISSOVA, J.1; IVANOV, V.D.2; CATELAN, M.31 Institute of Astronomy, Bulgarian Academy of Sciences, 72 Tsarigradsko chaussee, BG 1784, So�a, Bulgaria,jura@haemimont.bg2 Steward Observatory, The University of Arizona, Tucson, AZ 85721, USA, vdivanov@as.arizona.edu3 \Hubble Fellow", University of Virginia, Department of Astronomy, P.O. Box 3818, Charlottesville,VA 22903-0818, USA, catelan@virginia.eduWe report a period and the �rst light curve for a Population II Cepheid in the outer-haloGalactic globular cluster Palomar 3. As well known, Pop. II Cepheids are usually foundin clusters with well-developed blue-horizontal branch (HB) tails only (e.g., Wallerstein1970; Smith & Wehlau 1985). Pal 3 has a completely red HB and is a scarcely populatedglobular cluster, so that the presence of a Pop. II Cepheid in this cluster would appearextremely unlikely. Yet, the star we studied was suspected to be a variable by Gratton& Ortolani (1984). It is listed in the latest revision of the Catalogue of Variable Stars inGlobular Clusters (Clement 1997) as V4. Gratton & Ortolani obtained tentative valuesfor the period � 3 days and mean V magnitude hV i = 19:32. No light curve has everbeen published for V4. To the best of our knowledge, no follow-up observations werecarried out for V4 since its discovery; in the recent HST study of the cluster by Stetsonet al. (1999), V4 lies outside their observed �eld. Our analysis was based on approx. 20CCD frames obtained on 6 nights: three in 18-20 January, 1997 at the 1.54-m telescopeoperated by the Steward Observatory, University of Arizona, one night in February 1997at the 2-m telescope of NAO \Rozhen", (Bulgaria), one in April 1999 at the StewardObservatory and one in April, 2000 at NAO \Rozhen". The photometric reductions werecarried out using the daophot/allstar package available in IRAF.The V light curve is displayed in Fig. 1. In Table 1 are summarized the V magnitudesfor V4. The �rst four magnitudes in the Table 1 are from Gratton & Ortolani (1984), the�ve one is from Ortolani & Gratton (1989)The period we estimate from our new CCD data is slightly longer than the tentativevalue given in Gratton & Ortolani (1984): P = 3:d402. The derived mean V magnitudeobtained by directly averaging over the pulsation cycle in intensity is hV i = 19:28. Theestimated amplitude in V is 0:m43. The indication of a bump on the descending branchof the light curve suggests that the star may be a Pop. II Cepheid of the BL Her type(Diethelm 1983). However, a better sampled light curve is necessary to con�rm this.



2 IBVS 4919Table 1: Photometry in V band of V4.JD 24: : : V �45350.76100 19.230 �45351.82000 19.540 �45352.80800 19.170 �45353.80800 19.160 �46449.71400 19.260 �50466.96150 19.150 0.02250467.89980 19.287 0.01750468.95380 19.311 0.02150491.47750 19.260 0.01551288.78170 19.359 0.01751672.37109 19.347 0.014
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Figure 1. Light curve of the Pop. II Cepheid V4 in V band.References:Clement, C., 1997, AAS Newsl., 84, 15Diethelm, R., 1983, A&A, 124, 108Gratton, R., & Ortolani, S., 1984, A&AS, 57, 177Ortolani, S., & Gratton, R., 1989, A&AS, 79, 155Smith, H. A., & Wehlau, A., 1985, ApJ, 298, 572Stetson et al., 1999, AJ, 117, 247Wallerstein, G., 1970, ApJ, 160, 345
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NEW VARIABLES ON THE EDGE OF THE NORTHERNMILKY WAY { PAPER 1: BeV1{30BERNHARD, K.1;2; LLOYD, C.31 Kafkaweg 5, A-4030 Linz, Austria, e-mail: kl.bernhard�aon.at2 Bundesdeuts
he Arbeitsgemeins
haft f�ur Veraenderli
he Sterne e.V. (BAV), Munsterdamm 90,D-12169 Berlin, Germany3 Spa
e S
ien
e & Te
hnology Department, Rutherford Appleton Laboratory, Chilton, Did
ot,Oxon. OX11 0QX, UK, e-mail: 
l�astro1.bns
.rl.a
.uk

The new variable stars reported here have been found as part of a programme todis
over and 
lassify new variables using CCD observations of sele
ted �elds on the edgeof the northern milky way (eg. Bernhard et al. 1997, Bernhard 1999). In this paper thedetails of the �rst group of stars resulting from this programme are given.The observations were made using a 20-
m S
hmidt-Cassegrain teles
ope and an un-�ltered Starlight Xpress SX CCD 
amera. The CCD 
amera uses a Sony ICX027B 
hipwhi
h has a very broad response, peaking near 5500 �A, giving approximate V -band mag-nitudes, depending on the 
olour of the star. The frames are pro
essed and analysedautomati
ally. A mean dark frame is subtra
ted and the images are 
at �elded. Theredu
tion method has evolved from simple aperture photometry, used initially, to a vari-able aperture based on the signal in ea
h pixel, and this has led to some improvement inthe photometry. Further observations of some of the stars have been made by a numberof 
ollaborators using a variety of equipment, and these are detailed in the referen
es toindividual stars given later.The observing programme is spe
i�
ally designed for the dete
tion and 
lassi�
ationof short-period variables, and passes through distin
t survey and follow-up phases. Dur-ing the survey part of the programme several series of overlapping exposures are madesystemati
ally a
ross se
tions of the sky. The same areas are re-observed between 5 and10 times over one or two months. Ideally the observations are made in short runs of twoor three 
onse
utive days, at irregular intervals, but the usual observing 
onstraints oftendisrupt this pattern. The survey exposures are 20 se
onds long and typi
ally provideuseful photometry down to magnitude 13.5.Survey images are analysed automati
ally and software is used to 
ompare the mag-nitudes and identify likely variables. Stars with a variation of 0.2 mag on at least twoimages are 
onsidered as variable, plus those whi
h show an obvious drop in brightness,� 0.5 mag on one image. A preliminary sele
tion of the most likely short-period vari-ables is made from the survey observations, on the basis of range and time s
ale of thevariation, and 
olour. A period analysis on even this small number of observations maypoint towards a likely 
lassi�
ation or period. Follow-up observations are made of all
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the likely short-period variables with the apparently most tra
table stars being given thehighest priority. Further observations of the other variables are taken when possible. Theapparently slowest variables with USNO-A2.0 (Monet et al. 1998) b� r � 2 or more areassumed to be red variables of some persuasion, and are not a
tively pursued.During the follow-up phase ea
h star is observed as 
ontinuously as possible. In generalthe exposure times are in
reased to 30 se
onds to improve signal to noise, or tailored morespe
i�
ally to the magnitudes of the variable and 
omparison stars. As these observationsa

umulate the likely nature of the variation be
omes more 
lear and period analysis isperformed. On
e the period, or likely periods have been identi�ed, further observationsare timed to �ll in the light 
urve or remove any ambiguities in the period.The details of the positions and 
ross identi�
ations of the Be variables are given inTable 1. The 
olumns 
ontain, 1; running Be number, 2; RA & De
 (2000) taken from theUSNO-A2.0 
atalogue, 3; the GSC number, 4; likely IRAS identi�
ation and 5; any otheridenti�
ation. The photometri
 data are given in Table 2. The 
olumns are 1; runningBe number, 2; the un�ltered CCD magnitude range based on the GSC 
omparison starmagnitudes, 3; USNO-A2.0 r & b� r magnitudes, 4; V and B�V derived from Ty
ho-2,5; the type of variation, 6; period, 7; referen
e. Additional 
omments, indi
ated by y,are given in notes to the table. All the red variables are identi�ed as \SR", although itis re
ognised that they 
ould be almost any type late-type variable, with the magnituderange possibly grossly under estimated.

Table 1: Positions and Identi�
ations for BeV1{30No. RA (2000) De
 GSC IRAS OtherBeV1 19 53 40.2 +09 23 50 1062-0033 V1490 AqlBeV2 20 11 44.6 +08 55 17 V1492 Aql/A2.0 0975.18231027BeV3 14 51 17.1 �11 09 43 5582-0545BeV4 05 52 27.9 +06 20 53 0128-1121 05497+0620 CSS 170BeV5 06 20 40.0 +06 16 08 0144-1300 06179+0617BeV6 18 04 57.5 +08 57 38 1008-0332 F18025+0857 V2501 OphBeV7 18 09 57.3 +08 50 25 1009-0766BeV8 19 46 25.0 +08 45 12 1057-1309BeV9 07 11 52.6 +04 04 05 0171-2059BeV10 18 32 06.9 +08 07 13 1024-2911 18297+0804BeV11 18 35 06.1 +08 14 28 A2.0 0975.12232581BeV12 18 19 46.8 +08 00 24 1010-0732BeV13 06 18 56.2 +04 09 20 0140-1831BeV14 16 24 49.7 +08 04 15 0959-1397BeV15 16 51 29.9 +06 22 27 0396-1710BeV16 18 07 29.2 +06 22 36 18050+0622 A2.0 0900.11650430BeV17 19 24 36.4 +06 31 28 0477-3880BeV18 19 37 11.8 +06 28 10 0490-4680BeV19 19 43 40.3 +10 39 07 A2.0 0975.16187403BeV20 19 39 30.6 +10 43 14 1060-2412BeV21 19 54 12.7 +10 39 29 1062-2668BeV22 19 49 15.2 +10 35 42 1062-1819BeV23 20 09 36.2 +10 39 09 1076-1805BeV24 20 18 13.7 +10 37 55 1078-0852 F20158+1028BeV25 21 10 21.1 +10 36 01 1108-0961 21079+1023BeV26 21 04 22.4 +10 28 29 1108-2511 F21019+1016BeV27 20 03 00.6 +10 34 56 1076-1332BeV28 21 28 30.2 +10 45 23 1123-1704BeV29 22 01 40.7 +10 37 19 1139-0011BeV30 23 32 32.6 +10 33 21 1172-1452
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Table 2: Photometri
 data for BeV1{30No. Range r b� r V B � V Type Period (d) Referen
eBeV1 10.5{11.0 10.9 0.4 11.00 0.45 EA 1.6160 IBVS No. 4540BeV2 12.6{13.6 13.3 2.3 SR � 60 vsnet-obs 17668BeV3 11.6{11.9 11.8 0.7 11.18 0.62 EA? 1.0672 ? vsnet-obs 15317BeV4 11.7{12.2 11.6 2.5 SR 189y vsnet-obs 15402BeV5 11.6{12.1 11.8 1.8 SR vsnet-obs 15840BeV6 11.7{12.0 11.5 2.5 SR � 41 vsnet-obs 17997BeV7 11.6{12.1 11.1 1.6 11.59 0.51 EA 2.16347y IBVS No. 4685BeV8 11.7{12.2 11.6 1.4 11.82 0.38 y y IBVS No. 4685BeV9 11.4{11.9 11.4 0.6 12.19 �0.15 EA? vsnet-obs 20089BeV10 12.1{12.5 11.8 3.0 SR > 40 vsnet-obs 21154BeV11 12.2{12.4 11.7 3.1 SR vsnet-obs 21220BeV12 11.5{11.8 11.7 0.7 11.75 0.62 ? vsnet-obs 21457BeV13 12.1{12.8 12.0 0.7 EA 1.1496 IBVS No. 4797BeV14 12.6{13.6 12.3 0.7 RRa 0.6446 IBVS No. 4797BeV15 12.7{13.4 12.6 0.6 RRa 0.7789 IBVS No. 4797BeV16 12.8{13.1 12.0 3.2 SR vsnet-obs 23743BeV17 12.3{12.7 12.1 1.5 EW? 0.73254 ? vsnet-obs 23759BeV18 12.8{13.1 12.4 1.1 ? vsnet-obs 23790BeV19 12.4{12.7 12.4 2.6 SR vsnet-obs 23834BeV20 12.7{13.0 12.7 1.8 SR vsnet-obs 23842BeV21 12.2{12.5 12.4 2.8 SR vsnet-obs 23861BeV22 12.1{12.4 12.4 3.0 SR vsnet-obs 23893BeV23 12.6{13.0 12.8 2.5 SR vsnet-obs 23916BeV24 11.6{11.9 11.8 3.0 SR vsnet-obs 23936BeV25 12.3{12.8 12.4 3.1 SR vsnet-obs 23949BeV26 12.1{12.6 11.7 2.7 SR vsnet-obs 24086BeV27 11.5{11.9 11.4 1.3 EA? 0.7789 ? vsnet-obs 24169BeV28 12.7{13.2 12.7 0.3 EW? 0.5579 ? vsnet-obs 24187BeV29 12.5{13.5 12.5 0.5 EA? vsnet-obs 24334BeV30 12.1{12.4 12.3 0.9 ? vsnet-obs 24340Notes:BeV4: P = 189 days Lloyd (2000) and Takamizawa (2000), S starBeV7: Revised ephemeris 2451243.46 + 2.16347�EBeV8: Colour suggests a Æ S
uti with P = 0.1726 or 0.2087 days, with 0.3453 and 0.4175 days lesslikely

The magnitude ranges of the variables are given with respe
t to the approximate V -band GSC magnitudes of the 
omparison stars. For stars of intermediate 
olour thesevalues are probably 
lose to the V magnitude, but for the red variables there is an in-
reasingly large 
olour equation, and the values are probably more representative of ther magnitude.Dis
rimination between the short-period and the SR variables is made prin
ipally onthe time s
ale of the variation but with some guidan
e from the b � r 
olour. Thedistribution of b � r for this sample is shown in Figure 1, and while the two groups areeasily identi�ed there is little 
lear air between them. It is possible that some of theshort-period variables 
ontain late-type stars, but photometri
 errors and time di�eren
esbetween the b and r plates will 
onspire to redu
e the separation.The initial announ
ements about these stars, whi
h 
ontain the survey data and somepreliminary analysis, were made ele
troni
ally (Bernhard 1998{1999) and are available onthe VSnet at http://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/ as given in Table 2.More detailed observations and analysis are available for BeV1 (Bernhard et al. 1997),BeV7 & 8 (Lloyd & Bernhard 1999) and BeV13, 14 & 15 (Lloyd et al. 1999).
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Figure 1. The distribution of b� r for the stars in Table 2 with the assumed SR variables shaded.
Although the programme is aimed at the dete
tion of short-period variables it is 
learfrom Table 2 that many of the variables are late-type stars. Exa
tly half (15) of the starsin this sample are designated SR, and of the remaining stars three are 
on�rmed e
lipsingbinaries with a further six possibilities, two are 
on�rmed RR Lyrae variables, and theremaining four stars are un
lassi�ed short-period variables.A
knowledgements: It is a pleasure to a
knowledge the 
ollaboration of U. Bastian,P. Frank, K. Haseda, S. Kiyota, W. Mos
hner, W. Quester and K. Takamizawa in the
on�rmation of these new variable stars. It is also a pleasure to thank the providers andmanagers of the VSnet for providing this servi
e for the variable star 
ommunity, and toB. Ski� for helpful 
omments.

Referen
es:Bernhard, K., 1998{1999, vsnet-obs (see Table 2)http://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/Bernhard, K., 1999, Der Sternenbote, 2/1999, Astronomis
hes Buero, A-1238 Wien p.34Bernhard, K., Quester, W., Bastian, U., 1997, IBVS, No. 4540Lloyd, C., Bernhard, K., 1999, IBVS, No. 4685Lloyd, C., Bernhard, K., Frank, P., Mos
hner, W., 1999, IBVS, No. 4797Lloyd, C., 2000, vsnet-obs No. 27077http://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/obs27000/msg00077.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, The USNO{A2.0 Catalogue, U.S. Naval Observatory, Washington DCTakamizawa K., 2000, vsnet-obs No. 26946http://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/obs26000/msg00946.html



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4921 Konkoly ObservatoryBudapest20 July 2000HU ISSN 0374 { 0676THE OPTICAL SPECTRUM OF LUYTEN'S VARIABLEGM SAGITTARIIOROSZ, J.Astronomical Institute, Utrecht University, The Netherlands, e-mail: J.A.Orosz@astro.uu.nlI obtained several long-slit spectra of V4641 Sgr, the optical counterpart of the fastX-ray transient and superluminal radio source SAX J1819.3-2525, in mostly marginalconditions on 2000 June 2{6 using the FORS1 instrument on the �rst 8.2-m telescope atESO's Paranal Observatory (ESO visitor program 65.H-0360). Most of the observationswere done with the grism #600B, which covers the wavelength range 3500{5700 �A with4 �A resolution. A few additional spectra were obtained with the grism #600R, whichcovers the region near H� with similar resolution. The VLT has a good atmosphericdispersion corrector, so the slit position was left in the default north-south position.While inspecting the �rst few two-dimensional spectra, I noticed a bright star about1 arcminute south of V4641 Sgr which had narrow Balmer lines in emission and strongmolecular absorption bands. The object was not exactly centered on the entrance slitof the spectrograph, so I executed a telescope o�set in order to have the unusual objectcentered. I took a single 2 minute exposure using the blue grism #600B. See Figure 1 forthe �nding chart and Figure 2 for the extracted spectrum. The strong absorption bandsseen at � 4762, 4956, 5168, and 5450 �A (where the wavelengths refer to the deepest partof the band just redward of the steep drop) are most likely due to TiO. I crudely estimatea spectral type of M3-M5 III (Jaschek & Jaschek 1987).It turns out that the emission line object is Luyten's variable GM Sgr (Luyten 1927),which is listed in the GCVS as an LB type star (long period, irregular) of spectral typeM6. The coordinates based on the astrometric solution included in the image headeragree with those given in IAUC 7277. This object also appears to be the star marked inKato & Uemura's (1999) �nding chart, although the mismatch in the �lters used makesa comparison di�cult.Table 1 lists the line centers and equivalent widths of the emission lines seen in theblue spectrum. I estimate an error of � 5% in the equivalent widths, mainly due touncertainties in the 
ux calibration. All of the Balmer lines up to H15 can be seen, withthe curious exception of H". A weak H� emission line is evident in the red spectrum (notshown) obtained when the slit was centered on V4641 Sgr. All of the lines listed in Table1 are blueshifted by about 130 km s�1, and all are unresolved (FWHM < 4 �A).The spectrum of GM Sgr resembles that of a Mira type variable star. The Balmeremission lines are thought to arise in the parts of the photosphere which have been heatedby an outward moving shock (e.g. Fox, Wood, & Dopita 1984; Gillet 1988). The emissionlines are visible over most of the pulsational cycle, and are strongest near the time of



2 IBVS 4921Table 1: Wavelengths and equivalent widths of the emission lines in the GM Sgr spectrum.Line Central wavelength Equivalent width(�A) (�A)H� 4858.82 �6.6H
 4338.63 �18.2H� 4099.95 �35.0H" : : : : : :H8 3887.21 �19.6H9 3833.52 �16.8H10 3796.03 �11.4H11 3768.71 �10.8H12 3748.28 �5.2H13 3732.16 �4.7H14 3721.17 �4.5H15 3710.65 �5.9

Figure 1. The �nding chart for V4641 Sgr and GM Sgr. The �eld is 20� 20. North is up, and east is tothe left. This is a section of an R band image obtained with the VLT Unit Telescope 1.
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Figure 2. The 
ux calibrated spectrum of GM Sgr. Owing to clouds, the 
ux calibration is onlyapproximate.maximum light. The weak or absent H" emission line is fairly typical in Mira variablesnear maximum light (Castelaz et al. 2000). According to Kato & Uemura (1999), a peakin the optical light curve occurred about October, 1999, although coverage subsequent tothat was sparse. The pulsational period could be several hundred days, so a long-termphotometric monitoring program will be needed to establish whether the variability is infact periodic. Any CCD images of GM Sgr that also contain V4641 Sgr would of coursebe of extra value, since the latter source (which most likely contains a black hole|Oroszet al. 2000) seems to be prone to 
aring behavior.References:Castelaz, M. W., Luttermoser, D. G., Caton, D. B., & Piontek, R. A., 2000, AJ, in press(astro-ph/0007380)Fox, M. W., Wood, P. R., & Dopita, M. A., 1984, ApJ, 286, 337Gillet, D., 1988, A&A, 192, 206Jaschek, C., Jaschek, M., 1987, The Classi�cation of Stars, Cambridge University PressKato, T., Uemura, M., 1999, IBVS, No. 4795Luyten, W. J., 1927, Harvard Bull., No. 852, 1Orosz, J. A., et al., 2000, IAUC, No. 7440



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4922 Konkoly ObservatoryBudapest20 July 2000HU ISSN 0374 { 0676B PHOTOMETRY OF ROMANO'S STAR IN M33KURTEV, R.1; SHOLUKHOVA, O.2; BORISSOVA, J.3; GEORGIEV, L.41 Department of Astronomy, So�a University, BG { 1164 So�a, Bulgaria; email: kurtev@phys.uni-so�a.bg2 Special Astrophysical observatory, Nizhnij Arkhyz, Karachai-Cherkessia 357147, Russia3 Institute of Astronomy, Bulgarian Academy of Sciences, 72 Tsarigradsko chauss�ee, BG {1784 So�a, Bulgaria4 Instituto de Astronom��a, Universidad Nacional Aut�onoma de M�exico, M�exicoWe present the light curve of Luminous Blue Variable candidate star GR290 (Romano'sstar) in M33 (Humphreys & Davidson 1994). The observational basis of this study isa sample of photographic plates of M33 from the collection of the Bulgarian NationalAstronomical Observatory | Rozhen. All plates have been taken with the 2-m RCC f=8Rozhen re
ector.We used 25 B-plates, 30 � 30 cm (103aO, IIaO and ORWO ZU21 emulsions, GG385glass �lter). The plates were taken from November, 1982 to October, 1990. Julian daysof observations are presented in Table 1. The plate scale is 12.8 arcsecmm�1 and the areacovered is 1��1�. The whole image of M33 �ts in each plate.The measurements have been made with a MF-4 densitometer with a constant di-aphragm in the Astronomical observatory of the So�a University. At least four estima-tions of sky background for each star were obtained and then averaged value was used.The calibration curves have been constructed using the photoelectric sequence of Sandage& Johnson (1974). Then they have been �tted by the least squares with the most appro-priated polynomials. For each plate standard deviations of measurements are presentedin Table 1.We present also CCD B-magnitude of Romano's star. Data were obtained on SpecialAstrophysical Observatory | SAO (Russia) with 1024�1024 CCD camera on 0.6-m Zeisstelescope (Vlasiuk 1997). The seeing during the observations was 2{3 arcsec. The scalewas 0.84 arcsec/pixel, resulting in a �eld size of about 8 arcmin. Photometry of theprogram frame was carried out by PSF-�tting using iraf/daophot. Transformation tothe standard system is based on average photographic B-magnitudes of reference stars(A{L in Fig. 1) taken from the best �ve Rozhen B plates. Average magnitudes and rootmean squares (r.m.s.) for these stars are given in Table 2.The results of our photometry are given in Table 1. The light curve of Romano's staris presented in Fig. 2. Open circles represent original Romano's observations transferredto the Johnson B system (Romano 1978), photographic B-magnitudes from Rozhen 2-mRCC telescope are given with open diamonds, and the CCD B-magnitude from 0.6-mtelescope | with open triangle. It is seen that Romano's star presents two broad maximawithin a few years around 1970 and 1990. The derived mean cycle for the whole data set(Romano's + ours), using PDM method is about 6250 days.



2 IBVS 4922

Figure 1. CCD B image of the area around the Romano's star. North is up and East is to the left.Reference stars A{L from secondary photographic sequence are shown.
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Figure 2. The long term B light curve of the Romano's star. Open circles represent original Romano'sobservations transferred to B-magnitudes, open diamonds | 2-m Rozhen observations, and opentriangle | 0.6-m SAO observation.



IBVS 4922 3Table 1: Photometry in B band of Romano's star in M33JD B �(B) JD B �(B) JD B �(B) JD B �(B)244 : : : 244 : : : 244 : : : 244 : : :5286 17.16 0.15 5591 17.40 0.16 6707 17.46 0.16 8177 16.88 0.185295 17.25 0.15 5623 17.51 0.23 6707 17.51 0.16 8180 16.96 0.175296 17.19 0.23 5625 17.61 0.16 6708 17.30 0.07 8180 16.99 0.135297 17.24 0.25 5702 17.11 0.08 6708 17.52 0.10 8180 16.89 0.125588 17.35 0.23 5929 17.30 0.08 6709 17.49 0.085588 17.34 0.26 5968 17.38 0.09 6738 17.45 0.115590 17.55 0.20 6435 17.55 0.08 6738 17.32 0.17Table 2: Average B-magnitudes and r.m.s. of reference starsSt hBi r.m.s. St hBi r.m.s.A 15.49 0.18 F 17.33 0.06B 15.79 0.07 G 17.86 0.03C 16.48 0.13 H 16.33 0.16D 16.35 0.10 K 17.10 0.19E 17.22 0.13 L 17.91 0.07Acknowledgements: It is a pleasure to thank Prof. G. Ivanov, Dr. P. Kunchev andDr. Ts. Georgiev for letting us use their plates of M33. This research was supported inpart by the Bulgarian National Science Foundation grant under contract No. F-812/1998with the Bulgarian Ministry of Education and Sciences. O. Sholukhova thanks for supportRFBR grant No. 00-02-16588.References:Humphreys, R., Davidson, K., 1994, PASP, 106, 1025Romano, G., 1978, A&A, 67, 291Sandage, A., Johnson, H., 1974, ApJ, 191, 63Vlasiuk, V., ed., 1997, Report SAO, 33



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4923 Konkoly ObservatoryBudapest20 July 2000HU ISSN 0374 { 0676BD+62�2167: A NEW ECLIPSING BINARY IN THE FIELD OF CW CepGOMEZ-FORRELLAD, J.M.Grup d'Estudis Astronomics, Apartado 9481, 08080 Barcelona, SpainEsteve Duran Observatory Foundation, Montseny 46 { Urb. El Montanya, 08553 Seva, Barcelona, Spain,e-mail:jmgomez@astrogea.orgName of the object:BD+62�2167 = GSC 4282 394Equatorial coordinates: Equinox:R.A.= 23h05m15s DEC.= +63�2304200 2000.0Observatory and telescope:Mollet Observatory, 0.41-m Newtonian telescopeDetector: CCDFilter(s): VComparison star(s): SAO 20406 = BD+62�2166Check star(s): GSC 4282 778Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: EA
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Figure 1.

Figure 2.



IBVS 4923 3Remarks:In a photometric program for searching for new variables with an 8-cm automatictelescope at Mollet Observatory, it was found that GSC 4282 394 of 9:m4 (Figure 1) isan Algol type eclipsing binary star with a period of 1:d3 and an amplitude of 0:m21 inV . The star is a visual double and both components are listed as suspected variablesin the Tycho Catalogue (1997) with the `W' 
ag: TYC 4282 394 1 with a variationrange between 9.11 and 9.75 (B�V = 0:427), and TYC 4281 394 2 (identi�ed withBD+62�2167) with a brightness range from 9.49 to 10.25 (B�V = 0:394). This 
agindicates that data suggest variability, although other instrumental e�ects cannotbe ruled out, as directly quoted from the Tycho Catalogue's notes: \variabilitysuspected in the Tycho data; this may due to intrinsic variability since no correlationwith position angle was evident. But no thorough investigation has been carriedout to eliminate other reasons intrinsic to the Tycho measurements." Since theseparation between the stars is about 6 arcseconds, joint photometry of both starswas performed.The light curve suggests that the EA system is also intrinsically variable at somephases (Figure 2), probably due to activity in the system. These irregularitieshave an amplitude of 0:m03, and are more important on the light-curve maximaand are permanently present in the phase intervals 0.2{0.4 and 0.8{0.9, i.e., beforethe beginning of both eclipses, and also during the secondary minimum a�ectingits shape and depth. The amplitude of minimum II was variable between 0:m154and 0:m180. Since it is unlikely that independent intrinsic variations of the opticalcompanion could match the eclipsing binary in such a selective way, real intrinsiclight changes for the eclipsing binary system are highly probable.Observations did not allow to determine which of the visual components of GSC4282 394 is the Algol-type variable, and it was not possible to deduce it from theTycho observations either, which do not show the detected variability but a highscatter and spurious oscillations.The following ephemeris was computed:Min: I = HJD 2451034:5344 + 1:3045 � E:� 0:0004 � 0:0003Also these minima timings were obtained:HJD 2451032:5768 � 0:0011 (II)HJD 2451036:4918 � 0:0005 (II)HJD 2451038:4474 � 0:0014 (I)HJD 2451072:3621 � 0:0006 (I)Reference:ESA, 1997, The Hipparcos and Tycho Catalogues, ESA SP-1200



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4924 Konkoly ObservatoryBudapest20 July 2000HU ISSN 0374 { 0676SAO 23170, A NEW BETA Cep IN THE STELLAR CLUSTER H VI 33GOMEZ-FORRELLAD, J.M.Grup d'Estudis Astronomics, Apartado 9481, 08080 Barcelona, Spain, e-mail:jmgomez@astrogea.orgName of the object:SAO 23170 = BD+56�508 = AGK+57�0283 = PPM 27412 = GSC 3694 2053 =NGC 869 839 = YZ 57 2080 = Oo 839Equatorial coordinates: Equinox:R.A.= 2h18m48s DEC.= +57�1700800 2000.0Observatory and telescope:Mollet Observatory, Newtonian 0.41-m telescopeIBVSTdetCCDFilter(s): VComparison star(s): HD 14210 = HIP 10873 = SAO 23200 = BD+56�543 =PPM 27455 = AGK+57�0289 = GSC 3694 1539Check star(s) (two names whenever possible):Check star(s): 1: GSC 3694 18532: SAO 23173 = PPM 27413 = GSC 3694 11693: GSC 3694 1822Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: Beta CMi (Beta Cep)Remarks:In a photometric program searching for new variables, SAO 23170 was initiallychosen as a comparison star for the suspected Tycho variable HD 14210 (= TYC3694 1539). Photometry of SAO 23170 against check stars showed rapid light vari-ations between 0.02 and 0.10 magnitudes in the V band. As a consequence, obser-vational work was then focused on this new object. This star, with a V magnitudeof 9.51 and B2 spectral type, was observed for 34 nights between 6 September and23 December 1997. Data analysis using PERDET software (Breger, 1990) showedthat this object is a multiperiodic Beta Cep variable. Two periods of 0.19493 and0.24233 days (Figure 1) were identi�ed. Observations suggest that more periodici-ties might be present, but photometric data did not allow to con�rm it because thecomparison or check stars for SAO 23170 might be slightly variable (Figure 2).
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Figure 1. Figure 2.References:Breger, M., 1990, Comm. Asteroseismology (Vienna), 20, 1ESA, 1997, The Hipparcos and Tycho Catalogues, ESA SP-1200



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4925 Konkoly ObservatoryBudapest21 July 2000HU ISSN 0374 { 0676NEW OUTBURST OF V1118 Ori (1997{98)GARCIA GARCIA, JOSE1; PARSAMIAN, ELMA S.21 Tamarindo, 5, 41089 Dos Hermanas , Sevilla, Spain2 Byurakan Astrophysical Observatory, Armenia, email: eparsam@bao.sci.amName of the object:V1118 OriEquatorial coordinates: Equinox:R.A.= 5h34m44:s2 DEC.= �5�3304000 2000Observatory and telescope:Private obs., Sevilla (Spain), 20-cm Schmidt{Cassegrain telescopeDetector: CCDFilter(s): VComparison star(s): Parenago 1497, 1516, 1518, 1588, 1612Transformed to a standard system: NoRemarks:Since 1983, when V1118 Ori became known as a new EXor (Herbig, 1990, for ref-erence to this species as EXors, after the example �rst recognized, EX Lupi orSubfuors, see Parsamian and Gasparian, 1987) and entered into an active stage offuor-like outbursts, four outbursts have been observed. As of now we have infor-mation concerning outbursts during the period 1983{84 (Chanal, 1983, Parsamianand Gasparian, 1987), 1988{90 (Parsamian et al., 1993), 1992{94 (Garcia Garcia etal., 1995), 1997{98 (Hayakawa et al., 1998 and present paper). New observationsof the star were made between November 1995 and January 2000 in V colour. Thelight curve of V1118 Ori during this period is given in Fig. 1. The amplitude of theoutburst in V is larger than 3 mag and duration is longer than 2 years.
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 JD(2450000+)Figure 1. The light curve of the star V1118 OriReferences:Chanal, M., 1983, IAUC, No. 3763Garcia Garcia, J., Mampaso, A., and Parsamian, E. S., 1995, IBVS, No. 4268Hayakawa, T., Ueda, T., Uemura, M., et al., 1998, IBVS, No. 4615Herbig, G.H., 1990, Low Mass Star Formation and Pre-Main Sequence Objects, ed. BoReipurth, M�unchen, 223Parsamian, E.S. and Gasparian, K.G., 1987, Astrophysics, 27, 598Parsamian, E.S.. Ibragimov, M.A., Ohanian, G.B. and Gasparian K.G., 1993, Astro-physics, 36, 23
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A STUDY OF THE VARIABILITY OF LD 345

GUILBAULT, P.R.1; HAGER, T.2; HENDEN, A.3; KROLL, P.4; KUROCHKIN, N.E.5; MORO, D.6;SPLITTGERBER, E.71 P.O. Box 287, Chepa
het, Rhode Island 02814, USA, e-mail: pete1199�aol.
om2 34 Mount Tom Road, New Milford, Conne
ti
ut 06776, USA, e-mail: thager�p
net.
om3 Universities Spa
e Resear
h Asso
iation/U. S. Naval Observatory, P.O. Box 1149, Flagsta�, AZ 86002-1149,USA, e-mail: aah�nofs.navy.mil4 Sonneberg Observatory, Sternwartestr. 32, D-96515 Sonneberg, Germany, e-mail: pk�stw.tu-ilmenau.de5 Sternberg Astronomi
al Institute, Universitetskij Prospe
t, 13, Mos
ow, 119899, Russia6 Asiago Astrophysi
al Observatory, Department of Astronomy, University of Padova, 36012 Asiago, (VI)Italy, e-mail: moro�pd.astro.astro.it7 Sonneberg Observatory, Sternwartestr. 32, D-96515 Sonneberg, Germany, e-mail: splitti�stw.tu-ilmenau.de
LD 345 (GSC 3530-2757) is lo
ated at 18h31m13:s83, +46Æ58034:007 (J2000). LennartDahlmark dis
overed variability during a photographi
 variable star sear
h (Dahlmark,2000a). In the dis
overy report LD 345 is listed as an e
lipsing binary type variable of noknown period. Brian Ski� of the Lowell Observatory generated interest in this star whenhe noti�ed several AAVSO members of its unusual behavior. Dahlmark reported the starhad appeared to enter a deep de
line lasting at least two years. The long duration of thede
line 
aused spe
ulation as to the possibility that LD 345 may be an e
lipsing binarywith a very long period or belong to a more exoti
 
lass of variables su
h as the R CoronaeBorealis or symbioti
 stars.In this paper we present the results of our investigation of the 
lassi�
ation of LD 345.As part of our study Henden performed high pre
ision photometry in order to determinethe 
olor indi
es and magnitudes of the variable and suitable 
omparison and 
he
k stars.We also 
ondu
ted a photographi
 plate survey of LD 345 using the plate 
olle
tionslo
ated at the Asiago Astrophysi
al Observatory, the Harvard College Observatory, theSonneberg Observatory, and the Sternberg State Astronomi
al Institute (SAI) of theMos
ow State University. In addition to these ar
hival plate 
olle
tions, the photographi
observations of Dahlmark were used.Dahlmark indi
ated 18 exposures were taken between 1967 and 1982, and another 48were taken between 1995 and May 2000. On all but three plates the star remains 
onstantat mv = 11:4, mpg = 13:1, where mv are photovisual (yellow) magnitudes and mpg arephotographi
 (blue) magnitudes. On the three plates, exposed in July 1972, July 1973and June 1974, the star had faded more than three magnitudes to mv < 14:7.Guilbault and Hager visited the Harvard College Observatory and examined approxi-mately 200 patrol plates from the RH and Damon series for eviden
e of variability. Thoseplates en
ompassed the years 1928 to 1952, a single plate from 1962, and 1975 to 1989.
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At the Sternberg State Astronomi
al Institute Kuro
hkin measured LD 345 on 172 platestaken with the 40-
m astrograph of the SAI Crimean station. He examined four platesfrom 1905 to 1908, one ea
h from 1940 and 1942, and the remainder from 1978 to 1995.No additional minima were found nor 
ould we 
on�rm Dahlmark's observations at min-imum sin
e no exposures of the �eld were taken at Harvard or Mos
ow during the years1972 to 1974.Dahlmark indi
ated to Guilbault that the Asiago Astrophysi
al Observatory had takenphotographi
 plates during the years in question (Dahlmark, 2000b). As a result, Morowas 
onta
ted at Asiago and she measured the brightness of LD 345 on 6 S
hmidt platestaken between 1967 and 1970, and 10 plates from 1974 to 1976. Comparison star magni-tudes were determined using the GSC{ACT (Gray, 1999) and the USNO{A2.0 
atalogue(Monet et al., 1998). Subsequently, additional observations were made using the Son-neberg plate 
olle
tion. Splittgerber and Kroll examined 111 photovisual plates of theSonneberg Sky Patrol taken from 1970 to 1977. The star appears faint at maximumbut just above the plate limit of mv = 13:0. Between De
ember 1971 and September1974, however, the star is not visible on the plates. Photographi
 observations near or atminimum appear along with those of Dahlmark in Table 1.Table 1. Photographi
 Observations of Minimum of LD345Julian date Date Magnitude Type Observer2440750 1970-06-12 13:3 mpg Moro2440773 1970-07-05 13:1 mpg Dahlmark2441153 1971-07-21 13:1 mpg Dahlmark2441248 1972-03-15 11:8 mv Kroll/Splittgerber2441391 1972-03-15 < 12:7 mv Kroll/Splittgerber2441394 1972-03-18 < 12:9 mv Kroll/Splittgerber2441512 1972-07-14 < 14:7 mv Dahlmark2441892 1973-07-29 < 14:7 mv Dahlmark2442220 1974-06-22 < 14:7 mv Dahlmark2442246 1974-07-16 16:8 mpg Moro2442248 1974-07-19 16:8 mpg Moro2442305 1974-09-14 15:6 mpg Moro2442307 1974-09-16 15:6 mpg Moro2442360 1974-11-08 14:7 mpg Moro2442551 1975-05-18 13:3 mpg Moro2442599 1975-07-06 13:1 mpg DahlmarkThese observations 
on�rm both the o

urren
e and the depth of the de
line as reportedby Dahlmark and allow 
onstraints to be applied so that the duration of the minimum andthe des
ending and as
ending bran
hes of the light 
urve 
an be reasonably determined.The duration of the minimum is � 1000{1200 days. The re
overy from the observedminimum of 16:8 mpg o

urs within � 150{200 days. Assuming a symmetri
al light 
urvewith a 
at bottom and minimum at � 16:8mpg, 
onstant light lasts � 700{800 days.Henden used the USNO Flagsta� Station 1.0-m teles
ope and a SITe/Tektronix 1024�1024 CCD to observe LD345 in standard Johnson-Cousins UBVRI bandpasses on threephotometri
 nights. Comparison and 
he
k stars were standardized as follows:Star GSC RA (J2000) DEC V B � V U �B V �R R� I
omp. 3530-02670 18:31:06.40 +46:55:52.7 11.919 1.126 1.007 0.588 0.518
he
k 3530-02617 18:31:02.86 +46:58:15.8 12.164 0.974 0.642 0.519 0.466
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with magnitude and 
olor errors less than 0:m01. More 
omplete photometri
 informationabout all stars within 5 ar
min of the variable 
an be found in Henden (2000). Usingthese stars, the magnitude and 
olors of LD345 for the three nights were:HJD� 2400000 V B � V U � B V �R R� I51722.7493 11.748 1.611 . . . 0.924 1.16251727.8363 11.790 1.595 1.858 0.962 1.13051728.7805 11.783 1.610 1.866 0.957 1.137with errors again less than 0.01mag.

Figure 1. LD345 Photographi
 Light Curve
Figure 1 shows the photographi
 light 
urve from 1905 to 2000. For 
onsisten
y andto improve the shape of the de
line, the photovisual (yellow) magnitudes and limits wereapproximately 
onverted to photographi
 (blue) values by adding the mean (B{V) 
olorof the variable as given above. The data suggests the star may be variable at maximumon the order of perhaps a few tenths of a magnitude. Evident in the light 
urve is theabsen
e of additional minima. If, in fa
t, the de
line were the result of an e
lipse by a
ompanion, based upon the available photographi
 re
ord the period would be very longindeed. Assuming that the minima o

ur at equal intervals the period 
annot be shorterthan 17200 days, nearly twi
e that of Epsilon Aurigae. Minima 
ould have o

urred duringthe gaps in photographi
 
overage, from 1908 to 1927, and 1953 to 1966, but in that 
asethe de
lines would o

ur at irregular intervals. The photographi
 re
ord does not seemto support the 
lassi�
ation of LD 345 as an e
lipsing binary, but is more 
hara
teristi
of the symbioti
 stars whi
h 
an remain at maximum light for de
ades. On the otherhand, the photometri
 
olors are similar to a typi
al M0III star, but atypi
al for RCB orsymbioti
 stars.
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In spite of the photographi
 and photometri
 observations presented in this report the
lassi�
ation of LD 345 remains un
ertain. We hope that others will study this interestingstar. AAVSO and VSnet observers have already begun visual monitoring programs. Thisis important if a future de
line o

urs. It would be valuable to sear
h other ar
hivalplate 
olle
tions for additional minima and to better de�ne the light 
urve that we havepresented here. Most importantly, spe
tros
opy is needed to reveal the properties of LD345.We would like to thank Lennart Dahlmark for allowing us to use his observationsin this report. Guilbault and Hager would like to express their gratitude to Dr. MarthaHazen, Curator of the Harvard College Observatory Astronomi
al Photograph Colle
tion,for allowing them a

ess to this valuable resour
e. We also wish to thank MargaretaWestlund who sent us her very re
ent visual observations of LD 345. We are gratefulto Vitaly Goranskij of the SAI and Marvin Baldwin, Chairman of the E
lipsing BinaryCommittee of the AAVSO for their help in the preparation of this report.

Referen
es:Dahlmark, L., 2000a, IBVS, No. 4898Dahlmark, L., 2000b, Private Corresponden
eGray, W., 1999, http://www.proje
tpluto.
om/gs
 a
t.htmMonet et al., 1998, USNO{A2.0; U.S. Naval Observatory, Washington, DCHenden,A., 2000, ftp://ftp.nofs.navy.mil/pub/outgoing/aah/sequen
e/ld345.dat
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THE Æ SCUTI STAR QS GEMINORUMHINTZ, E.G.; CARROLL, D.D.; FUGAL, J.P.; HALE, D.T.; AHLSTROM, P.F.Brigham Young University, Dept. of Physi
s & Astronomy, Provo, Utah, 84602, USAe-mail: do
tor�tardis.byu.edu

QS Geminorum (�2000 = 06h46m28:s6, Æ2000 = +20Æ50037:001, HIP 32459, HD 263446,GSC 01342-00231) was found to be a variable star by the HIPPARCOS satellite. TheVariability Annex of the HIPPARCOS Catalogue (ESA 1997) reports QS Gem to have aperiod of 0.134613 d with Hp magnitudes ranging between 8.874 to 8.973. The spe
traltype is listed as A3 and the star is 
lassi�ed as a Æ S
uti.As part of our ongoing Æ S
uti star program, and as part of our Phs
s 329 ObservationalAstronomy 
lass, we sele
ted stars from the Variability Annex of the HIPPARCOS Cata-logue that showed Æ S
uti type 
hara
teristi
s. During winter semester of both 1999 and2000, QS Gem was observed by groups of Phs
s 329 students. Observations were madewith the 0.4-m David Derri
k Teles
ope of the Orson Pratt Observatory at Brigham YoungUniversity (Hereafter DDT). Data were obtained with a Pi
tor 416XT CCD mounted atthe newtonian fo
us of the teles
ope. This gave a plate s
ale of 0.93 ar
se
/pixel. Obser-vations were made through a standard Johnson V �lter modeled after Bessell (1990). Atotal of nine nights of data were obtained between 23 February 1999 and 12 April 2000.The CCD �eld for the DDT is shown in Fig. 1 with QS Gem and the 
omparison starslabeled.All frames were redu
ed using standard IRAF fun
tions. Apparent magnitudes weredetermined using 
omparison stars 4 and 5 as shown in Fig. 1. Star 4 is identi�ed as HD263542 (GSC 01342-01109, V = 9:72) and star 5 is identi�ed as HD 48995 (GSC 01342-00517, V = 8:61). From this we found an average magnitude for QS Gem of V = 8:85.The two other 
omparison stars labeled in Fig. 1 were 
onsidered too faint to use in the�nal analysis. However, star 3 (GSC 01342-01261) was found to be an e
lipsing variableand is detailed in a separate paper (Carroll & Hintz, 2000).From the light 
urves, ten times of maximum light were determined. These timesare given in Table 1. Using linear regression te
hniques we determined an ephemerisfor QS Gem as given in Eq. 1. The period determined is similar to the value found byHIPPARCOS although signi�
antly shorter.HJDmax = 2451222:8693 + 0:131955(�0:000002)� E: (1)In Fig. 2 we show a light 
urve for QS Gem from HJD 2451444 and in Fig. 3 we showa light 
urve from HJD 2451626. Clearly the amplitude of QS Gem is not 
onstant. Theamplitude varies from 0.08 to 0.20. Due to this variable amplitude we 
hose to examinethe data with the frequen
y sear
h program Period98. From this analysis only f1 and 2f1
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were found to be reliable frequen
ies as shown in Table 2. The value for f1 is in ex
ellentagreement with the period found by linear regression. A larger data set is 
alled for to�nd the true frequen
y spe
tra.QS Gem appears to be a normal low-amplitude Æ S
uti variable with a 
omplex light
urve. Sin
e this star is relatively bright with a moderate amplitude it would be an idealstar for an international 
ampaign or for one of the small variability satellites 
urrentlyunder development.

Figure 1. CCD �eld of QS Gem with 
omparison stars labeled. The �eld of view is 80 � 120.

Figure 2. Light Curve of QS Geminorum from HJD 2451444
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Figure 3. Light Curve of QS Geminorum from HJD 2451626

Table 1: New Times of Maximum Light for QS GeminorumHJD Cy
le O � C2451000.0+222.8692 0 �0.0001444.9492 1683 �0.0004463.9563 1827 0.0052489.8115 2023 �0.0028489.9398 2024 �0.0064496.8071 2076 �0.0008597.7505 2841 �0.0030626.6504 3060 �0.0012632.5904 3105 0.0008632.7199 3106 -0.0016
Table 2: Frequen
ies Present in Light Curve of QS GeminorumFrequen
y Amplitude Phase(
y
le/day)f1 7.5782 0.054 0.6142f1 15.1564 0.004 0.445
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Referen
es:Bessell, M. S. 1990, PASP, 102, 1181Carroll, D. D., Hintz, E. G., 2000, IBVS, No. 4928ESA, 1997, The HIPPARCOS Catalogue, ESA, SP-1200



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4928 Konkoly ObservatoryBudapest21 July 2000HU ISSN 0374 { 0676NEW ECLIPSING VARIABLE IN THE FIELD OF QS GEMINORUMCARROLL, DAVID D.; HINTZ, ERIC G.Brigham Young University, Dept. of Physi
s and Astronomy, Provo, Utah 84602, USAe-mail: do
tor�tardis.byu.edu
Name of the obje
t:GSC 01342-01261Equatorial 
oordinates: Equinox:R.A.= 6h46m43s DEC.= +20Æ5302100 2000Observatory and teles
ope:Observations made with the 0.4-m David Derri
k Teles
ope of the Orson PrattObservatory on the 
ampus of Brigham Young University.Dete
tor: Pi
tor 416 XT CCD at the Newtonian fo
us whi
h givesa plate s
ale of 0.93 ar
se
/pixelFilter(s): Johnson V (Bessel, 1990)Comparison star(s): HD 263542 (GSC 01342-01109, V = 9:72)HD 48995 (GSC 01342-00517, V = 8:61)Transformed to a standard system: JohnsonStandard stars (�eld) used: The two stars listed aboveAvailability of the data:Upon request from the authorsType of variability: EA (Algol variable) | this is only a guessRemarks:These observations were primarily to observe the delta S
uti star QS Gem. Sin
ethe magnitude of QS Gem is 8.847 
ompared to the new variables 11.29 the errorsare fairly large. We also note that we only saw one 
omplete se
ondary minimumand only part of one primary minimum. The true nature of the star is yet tobe determined. However, we estimate a period of 1.32 d, with a the se
ondaryminimum having a drop of 0.18 mag and the primary having a drop of greater that0.5 mag.

Referen
e:Bessell, M.S., 1990, PASP, 102, 1181
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Figure 1. GSC 1342-1261 is labeled as No. 3

Figure 2.

Figure 3.



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4929 Konkoly ObservatoryBudapest26 July 2000HU ISSN 0374 { 0676GSC 03822 01056 IS A CLOSE ECLIPSING BINARYB�IR�O, IMRE BARNABaja Astronomical Observatory of B�acs-Kiskun County, Szegedi �ut, Pf. 766, H-6500 Baja, Hungaryemail: barna@electra.bajaobs.huName of the object:GSC 03822 01056Equatorial coordinates: Equinox:R.A.= 10h33m53s DEC.= +58�4605400 J2000Observatory and telescope:Observatorio del Teide, IAC80 telescope (0.8 m, f=11:3, Cassegrain)Detector: Wright Instruments 1024 � 1024 CCDFilter(s): V , RComparison star(s): GSC 03822 00070Check star(s): NoneTransformed to a standard system: Standard V RStandard stars (�eld) used: Landolt standardsAvailability of the data:Upon request at barna@electra.bajaobs.huType of variability: EB | eclipsing binary of � Lyrae typeRemarks:Martin (2000) reported about the variability of GSC 03822 01056 in the �eld ofthe novalike eclipsing binary DW UMa, suggesting a pulsating type and a periodof � 0:15 days from Fourier analysis. We have analysed VR photometric data of4 consecutive nights gathered in a campaign on DW UMa during February 1997,and found that twice the quoted period is likely to hold for the new variable, whichclearly exhibits two distinct minima. The folded light curve indicates an eclipsingbinary nature, possibly of beta Lyrae type (EB). Analysis of the light curve givesthe following preliminary ephemeris:HJDmin = 2; 450; 495:5222 (� 0:0003) + 0:30995 (� 0:0001) � E:
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Figure 1.Acknowledgements:The author thanks Carlos Lazaro for his help provided during the author's visitingperiod at IAC.Reference:Martin, B.E., 2000, IBVS, No. 4880.



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4930 Konkoly ObservatoryBudapest26 July 2000HU ISSN 0374 { 0676GSC 4847 1513 (FASTT 448) | A NEW ECLIPSING VARIABLEHAGER, TIMOTHY1; GUILBAULT, PETER 21 Western Connecticut State University, 181 White Street, Danbury, CT 06810, USAe-mail: thager@pcnet.com2 P.O. Box 287, Chepachet, RI 02814, USA, e-mail: pete1199@aol.comGSC 4847 1513 = FASTT 448 was �rst reported as a possible variable by Hendenand Stone (1998) in their table of suspected variable stars discovered during the FASTTsurvey. They noted that the star had an observation 1.37 magnitudes below the mean ofall observations. This suggested to the authors that the star might be an eclipsing binaryand we began a program to determine the nature of the variability using photographic,visual and CCD observations.Hager examined 230 patrol plates from the Harvard plate stacks covering the periods1929{1951 and 1968{1989 and found �ve minima. Guilbault initiated random visualobservations of the star using a 0.32 meter re
ector to try to �nd the period. Thoseobservations permitted a rough determination of the period and additional minima couldbe predicted and con�rmed by Guilbault's observations.CCD observations commenced in 1999 with the goal of re�ning the period and theshape of the lightcurve. Those observations were made with the 0.51 meter Ritchey-Chretien re
ector of the Western Connecticut State University (WCSU) Observatory andan ISI Systems CCD800 CCD camera using a V �lter. Additional minima were observedand the times of minimum found by all methods of observation are listed in Table 1. Boththe visual and the CCD times of minimum were determined using a computer programbased on the Kwee{Van Woerden (1956) method.All minima were �tted into a least squares solution with the CCD minima weightedas 10 and the visual and photographic minima weighted as 1. From that analysis weextracted the best period and combined it with the most accurate time of minimum toderive the following elements:Min: I = HJD 2451621:55863 + 1:d0797024 � E:�0:00006 �0:0000001The phased V lightcurve in the instrumental system is shown in Figure 1. Each pointcontains an error bar showing the estimated internal photometric error of each observation.The curve shows that the star fades from a maximum of 11:m86� 0:01 to 13:m77� 0:04 atprimary minimum. A secondary eclipse with a depth of 0:m14� 0:01 occurs at phase 0.50.Both eclipses are partial and their duration is about 0.2 P .



2 IBVS 4930Table 1. Times of minimum, GSC 4847 1513 (FASTT 448)HJD 2400000+ Epoch O �C Observer25301.636 �24377 �0.017 Harvard ptg25314.622 �25365 +0.012 Harvard ptg25954.863 �23772 �0.010 Harvard ptg26059.612 �23675 +0.008 Harvard ptg27193.303 �22625 +0.011 Harvard ptg51255.5346(4) �339 �0.005 Guilbault vis51490.9191(2) �120 +0.004 Guilbault vis51502.7906(4) �110 �0.001 Guilbault vis51502.7909(4) �110 0.000 Hager ccd51555.6977(2) �61 +0.001 Hager ccd51621.55863(6) 0 0.000 Hager ccd

Figure 1. Phased lightcurve | V FilterThe comparison and check stars are listed in Table 2. The V magnitude and V � Icolor index of GSC 4847 1694 was taken from the tenxcat catalog produced by the TASSgroup (Richmond et al. 2000). The V magnitude and color indices for GSC 4847 1605are from the average of two nights of all sky photometry using observations of Landoltstandards (Landolt, 1992) in March 1998 with the Lowell 31 inch telescope of the NationalUndergraduate Research Observatory (NURO) in Flagsta�, Arizona.



IBVS 4930 3Table 2. Comparison StarsStar V B � V V �R V � IComp. GSC 4847 1694 11.565 � 0.065 1.331 � 0.165Check GSC 4847 1605 14.182 � 0.044 0.631 � 0.038 0.362 � 0.060 0.673 � 0.060We wish to thank Dr. Martha Hazen, curator of astronomical photographs at HarvardCollege Observatory, for use of the Harvard Patrol Plates. We are also grateful to Dr. DougWelch and Dr. Chris Lloyd for their help in con�rming our period. Hager's travel toNURO was made possible by a grant from Western Connecticut State University and healso wishes to thank his advisors Dr. Dennis Dawson and Dr. Phillip Lu for their valuablehelp.References:Henden, A. A., and Stone, R. C., 1998, AJ, 115, 296Kwee, K. K., and Van Woerden, H., 1956, BAN, 12, No. 464, 327Landolt, A. U., 1992, AJ, 104, 340Richmond, M.W., Droege, T. F., Gombert, G., Gutzwiller, M., Henden, A. A., Albertson,C., Beser, N., Molhant, N., Johnson, H., 2000, PASP, 112, 397



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4931 Konkoly ObservatoryBudapest26 July 2000HU ISSN 0374 { 0676HD 218179: A NEW LONG PERIOD BRIGHT EB IN CEPHEUSGOMEZ-FORRELLAD, J.M.Grup d'Estudis Astronomics, Apartado 9481, 08080 Barcelona, SpainEsteve Duran Observatory Foundation, Montseny 46 | Urb. El Montanya, 08553 Seva, Barcelona, Spaine-mail:jmgomez@astrogea.orgName of the object:HD 218179 = BD+63�1925 = PPM 24170 = SAO 20407 = AGK+63�1302 = GSC4286 80Equatorial coordinates: Equinox:R.A.= 23h04m47s DEC.= +64�0502500 2000.0Observatory and telescope:Mollet Observatory, 8-cm automatic refracting telescopeDetector: CCDFilter(s): VComparison star(s): SAO 20384 = PPM 24142 = HIP 113793 = HD 217872 =GSC 4282 919Check star(s): 1: SAO 20422 = PPM 24186 = HIP 114070 = HD 218342= GSC 4282 3912: SAO 20405 = PPM 24168 = HIP 113947 = HD 218139= GSC 4282 255Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: EB



2 IBVS 4931Remarks:HD 218179 whose spectral type is F0, is listed in the TYCHO Catalogue with
ag `V' (strong evidence of variability in de Tycho data) with an amplitude vari-ation between 7.47 and 7.76. The variability of this star was initially reported byOlsen (1983), who detected light changes while performing Str�omgren photometryof nearly all Henry Draper stars of types A5 to G0 and brighter than mv = 8:m3.This star is also listed in the New Catalogue of Suspected Variable Stars Supple-ment with number 26012 (Kazarovets et al., 1998). In addition, in an analysis forsearching sinusoidal light variations of the stars in the Tycho Catalogue, Koen andSchumann (1999) concluded that this star was variable with a 17.950 day period.Satellite photometric data from the Tycho instrument was reanalized and the resultssuggested that this star might be an EB variable with a period of 35.9 days. Toverify this point the star was observed for 100 nights between 9 September 1997and 25 February 1999. This star is a visual double (MLR 7) with 8:m1 and 8:m9components separated by 0.4 arcseconds (Olsen, 1980), so joint photometry hadto be performed. Present observations con�rmed the preliminary analysis, showingthat HD 218179 is an EB variable with a period of 35.93 days and a 0.33 magnitudevariation (from 7.41 to 7.74 in V ) for minimum I. In addition, its light curve showsthat the secondary minimum, 0:m21 deep, is centered at phase 0:486�0:006. In spiteof Tycho data scatter, they were of great help to obtain the following ephemeris:HJD Min I = 2451018:846 + 35:928 � E:�0:2 �0:004Also the following single secondary minimum was determined: HJD Min II =2451036:319 � 0:16.

Figure 1.



IBVS 4931 3Acknowledgements:For this research the SIMBAD database, operated by CDS, Strasbourg, France,was utilized.References:ESA, 1997, The Hipparcos and Tycho Catalogues, ESA SP-1200Kazarovets E.V., Durlevich O.V., Samus N.N., 1998, New Catalogue of Suspected VariableStars. Supplement, http://www.sai.msu.su/groups/cluster/gcvs/gcvs/nsvsup/Koen, C., Schumann, R., 1999, MNRAS, 310, 618Olsen, E.H., 1980, Astron. Astrophys, Suppl. Ser., 39, 205Olsen, E.H., 1983, Astron. Astrophys, Suppl. Ser., 54, 55



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4932 Konkoly ObservatoryBudapest1 August 2000HU ISSN 0374 { 0676DETECTION OF SUPERCYCLE IN SS UMi: NORMAL SU UMa-TYPEDWARF NOVA WITH THE SHORTEST SUPERCYCLEKATO, TAICHI1; HANSON, GENE2; POYNER, GARY3; MUYLLAERT, EDDY4;RESZELSKI, MACIEJ5; DUBOVSKY, PAVOL A.61 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato@kusastro.kyoto-u.ac.jp2 AAVSO, 4916 E. Palo Brea Ln., Cave Creek, AZ 85331, USA, e-mail: GeneHanson@aol.com3 BAA Variable Star Section, 67 Ellerton Road, Kingstanding, Birmingham B44 0QE, England,e-mail: gp@star.sr.bham.ac.uk4 VVS Belgium | Werkgroep Veranderlijke Sterren, Eksterstraat 6, 8400 Oostende, Belgium,e-mail: eddy.muyllaert@ping.be5 Al. 1-go Maja 29/4, 64500 Szamotuly, Poland, e-mail: macres@pro.onet.pl6 Vedecko-kulturne centrum na Orave, 027 42 Podbiel 194, Slovakia, e-mail: vkco@isternet.skER UMa stars are a small subgroup of SUUMa-type dwarf novae, which have extremelyshort supercycles (the interval between successive superoutbursts) of 19{50 d (for a review,see Kato et al. 1999). Only four de�nite members have been recognized (ER UMa, V1159Ori, RZ LMi and DI UMa). Since the shortest known supercycles of \usual" SU UMa-type dwarf novae are in the range of 90{130 d (e.g. Table 1 in Nogami et al. 1997), severalobjects have been proposed as candidates for the missing link between ER UMa stars andthe usual SU UMa-type dwarf novae: SX LMi (Nogami et al. 1997), HS Vir (Kato et al.1998b), NY Ser (Nogami et al. 1998) and CI UMa (Nogami and Kato 1997). V503 Cyg(Harvey et al. 1995) also has a supercycle as short as 89 d. However, none of these objectsshow perfectly intermediate outburst statistics between ER UMa stars and usual SU UMa-type dwarf novae. Both HS Vir and NY Ser have short (� 8 d) outburst recurrence times,while superoutbursts occur less frequently. In SX LMi and CI UMa, superoutbursts occurmore irregularly and the frequency of normal outbursts is small. V503 Cyg shows a moreregular supercycle, while the number of normal outbursts (usually two) is anomalouslylow compared to ER UMa stars and other SU UMa-type dwarf novae. The deviation instatistics and regularity of these systems from extremely regular ER UMa stars shouldrequire an anomalous disk viscosity or other unknown mechanisms (Nogami et al. 1997;Kato et al. 1998b).The dwarf nova SS UMi was discovered as an optical counterpart of Einstein IPCsource E1551+718 (Mason et al. 1982). The existence of superhumps during long out-burst revealed its SU UMa-type nature (Chen et al. 1991; Kato et al. 1998a). Richter(1989) studied the outburst statistics based on 4180 Sonneberg plates and suggestedthe possible outburst interval of 30{48 d. This value has been taken by Ritter andKolb (1998) in their sixth edition of Catalogue of Cataclysmic Variables and Low-MassX-ray Binaries. We continued to observe SS UMi as a part of VSNET Collaboration(http://www.kusastro.kyoto-u.ac.jp/vsnet/).
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HJD-2451000Figure 1. Overall light curve of SS UMiVisual observations were performed using 46-cm (G.H.), 40-cm (G.P.), 20-cm (E.M.),41-cm (M.R.) and 20-cm (P.A.D.) re
ectors. All observations were done using photoelec-trically calibrated V -magnitude comparison stars. The typical error of visual estimateswere an order of 0.2 mag, which does not a�ect the following discussion. Upper limitobservations were included for analysis which reached fainter than 14.0 mag. The totalnumber of observations was 375 between 1999 February 17 and 2000 June 17, includingother observations reported to VSNET.The overall light variation is presented in Figure 1. Each �lled square represents singleestimates and `_' sign represents upper limits. The observations already clearly showthe presence of regular outburst cycle. Since we know that SS UMi belongs to the SUUMa-type category, we can safely choose outbursts longer than �ve days as superout-bursts. These outbursts are marked with vertical bars. The intervals between successivesuperoutbursts are in the range of 82{86 d, 84:d7 in average. All observations are wellexpressed by this representative supercycle of 84:d7. Figure 2 presents a folded light curveby this period.We have revealed that SS UMi is an SU UMa-type dwarf nova with one of the shortestknown stable supercycles. Figure 2 suggests the existence of �ve normal outbursts be-tween successive superoutbursts, whose interval corresponds to � 11 d. The combinationof supercycle length of 84:d7 and the outburst recurrence time of 11 d lies on the naturalextension of SU UMa-type dwarf novae toward ER UMa stars (Warner 1995; Osaki 1995).Considering that many outbursts recorded by Richter (1989) were long ones, the periodby Richter (1989) may be interpreted to represent the half supercycle. The present obser-vation has thus �rst proven the unique location of SS UMi among \normal" SU UMa-typedwarf novae toward ER UMa stars.
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COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4933 Konkoly ObservatoryBudapest4 August 2000HU ISSN 0374 { 0676MT PEGASI (= HD 217813) | A YOUNG SUN WITH STARSPOTSDEPASQUALE, J.M.; GUINAN, E.F.; BOCHANSKI, J.J.Astronomy & Astrophysics Department, Villanova University, Villanova, PA 19085, USABefore its discovery as a variable star, MT Peg (HD 217813; G1V; mv = +6:65 mag;B � V = +0:62) was used by us as a comparison star for multi-band photometry of 51Peg. This photometry was carried out during the fall 1995 shortly after the announcementof a possible exosolar giant planet in orbit around 51 Peg by Mayor & Queloz (1995).The existence of this planet was subsequently con�rmed by Marcy et al. (1997). Thephotometry was made primarily to investigate possible light variations of 51 Peg thatcould account for the 4.43 day, � 56 m/s radial velocity variations reported for this star(Mayor & Queloz 1995). After about two weeks of observations it became apparent thatMT Peg was a variable star with small (� 0:02 mag) light variations as noted by Guinanet al. (1995). Conversely, 51 Peg was found to be constant in brightness to less than afew millimags (Guinan et al. 1995), as later con�rmed by Henry et al. (2000).MT Peg has an assigned MK spectral type of G5V (Simbad). However, this spectraltype is not in good agreement with the spectral class of � G1V indicated from the UBVand Str�omgren indices that appear in the Simbad database. The observed B � V andU � B values of +0:62 � 0:01 and +0:10 � 0:01 mag, respectively, and the Str�omgrenindices of MT Peg of b � y = +0:39, m1 = +0:202, and c1 = +0:321 indicate a G0-1 Vstar rather than a G5V (Simbad). In addition, the absolute visual magnitude of MT Pegof Mv = +4:72 � 0:2 mag (computed using the Hipparcos parallax of d = 24:3 pc andhV i = +6:65 mag), is in better agreement with a near-ZAMS G1V star than a G5V star.It is possible that MT Peg has an unresolved blue companion that e�ects the color indicesbut this is unlikely. A new spectral classi�cation of MT Peg would be useful to resolvethis minor discrepancy.UBV RI photometry was conducted with the Four College Consortium (FCC) 0.8-mAutomatic Photoelectric Telescope (APT) in the Patagonia Mountains located in south-ern Arizona. The observations were made on 14 nights from 14 October{12 November1995. Di�erential photometry was made employing the usual observing sequence sky{comparison{variable{comparison{sky. The stars were observed for about 20{25 minutesper night with integration times of 10 seconds. Standard photometric reduction methodswere utilized to reduce the data. The UT times were transformed to heliocentric JulianDay (HJD) and di�erential atmospheric extinction corrections were applied. The observa-tions were converted to delta-magnitudes in the sense of variable minus comparison star.In the reductions, the role of the \variable" and \comparison" star were interchangedand 51 Peg served as the comparison star for the photometry of MT Peg. Because theangular separation of 51 Peg and MT Peg is small (< 2�), the corrections for di�erential
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Scale = 0.05 magFigure 1. Light variations of MT Peg from photometry obtained during October{November 1995 areshown.atmospheric extinction were negligible. To illustrate the light variations of MT Peg, theU , B, V , R, I observations are plotted in Figure 1 against Julian Day Number.As shown in Fig. 1, MT Peg has periodic quasi-sinusoidal brightness variations witha period of several days. Also the light variations are wavelength dependent with thegreater light amplitudes occurring at shorter wavelengths. From a power spectrum anal-ysis (Scargle 1982), a broad, de�nite peak is found for a period of P = 8:1 � 0:2 dayswhen all of the band-passes are used. Unfortunately, this observing run lasted less than amonth so that the photometric period is not as well de�ned as it could be with additionaldata. The observations were combined and plotted against phase with this period. Repre-sentative light curves and a geometrical starspot model �t (discussed later) are presentedin Fig. 2. As shown, the light variations are quasi-sinusoidal with light amplitudes thatare small and a function of wavelength. The observed light ranges for each band-pass are:U (0:018 � 0:003 mag), B (0:021 � 0:002 mag), V (0:015 � 0:003 mag), R (0:013 � 0:002mag), I (0:012 � 0:003 mag).The nature of the light variations and the wavelength dependence are similar to thosereported for chromospherically-active, cool stars (BY Dra and RS CVn variables) in whichthe light variations arise from the presence of starspots. The starspot hypothesis forexplaining the light variability of MT Peg is strongly supported by the discovery thatMT Peg is a moderately strong coronal X-ray source with an X-ray luminosity of Lx =1:25 � 1029 erg s�1 (Gaidos 1998). Moreover, the Lx observed for MT Peg is in excellentagreement with the value expected from Lx�Prot relationship found by G�udel et al. (1997)for G0-5 V stars, with the adopted rotation period of Prot = 8:1 d. Also, because therotation of a single, solar-type star is dependent on age, the \rotational" age of MT Pegis about 0:7 � 0:2 Gyr from age� Prot relation from Dorren et al. (1994). Although this
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Figure 2. Starspot model �ts to the B and R observations are shown in the lower part of the �gure.Di�erent rotational aspects of the star are shown. The observations are phased with a period of 8.1days.\spin-down" age for MT Peg is similar to the evolutionary age of Hyades stars, the (U ,V , W ) space motions of MT Peg of (+22:4, +11:2, +11:9) km s�1 are not consistent withmembership in the Hyades Moving Group (�40, �18, �2) (Soderblom & Clements 1987).However, the space motions of MT Peg are similar to those of the Sirius Supercluster of(+11:1, +3:3, �8:2) km s�1. A recent determination of the age of the Sirius Supercluster(which includes the Ursae Majoris Star Stream) is � 0:49 � 0:13 Gyr (Palou�s & Hauck1986).The light curves were modeled using a simple starspot model included in the BinaryMaker Program (Bradstreet 1993). In this case, the companion star was given a near zeromass and luminosity. The amplitudes and shapes of the light curves were �tted throughmanual iterations. We adopted a model with two cool, circular starspots. From theassumed spectral class of G1V, we also assumed a temperature of Te� = 5800 K for theimmaculate regions of the star (Cox 2000). Because of the low amplitude light variations,there is little information contained in the light curves about the latitudes of the starspotson the star. The best �ts were obtained when the spots were placed at latitudes of 30�and 60�. After about 50 iterations we obtained satisfactory �ts to U , B, V , R, I lightcurves; the best �ts were obtained with a total spot coverage (measured relative to thestar's total surface area) of � 2:2% or 4.4% if equatorial symmetry is assumed and thespots are located in both northern and southern hemispheres. From the iterative analysis,we found that the spots were separated in longitude by � 90 � 25�. Figure 2 shows thespot model �ts to the B and R observations. The wavelength dependence of the lightvariations indicates a di�erence of temperature (photosphere � spot) of � 500 � 150 K.For the modeling, we assumed the rotational pole of the star is viewed at a nominal value



4 IBVS 4933i = 60� to our line-of-sight. When a precise value of the projected rotational velocity(v sin i) is determined from spectroscopy, then the inclination of the star (i) can be foundfrom its rotational period. Because of the small light variations and the lack of Dopplerimaging, the latitudes of the star spots can not be accurately determined. However, theyshould be considered as representative of spot areas, distributions, and temperatures atthe time of observations.MT Peg is an important star for studying the magnetic evolution of our Sun. Inparticular, its estimated age of � 0:5{0.7 Gyr makes it a suitable bright, nearby proxy forthe Sun at an age when life was �rst developing on Earth some � 4 Gyr ago. Additionalphotometry is needed to re�ne its period as well as to investigate possible di�erentialrotation and a starspot activity cycle commonly found for other young solar-like stars. Amodern determination of a MK spectral type would be very useful to con�rm our adoptedG1V spectral class. Also high dispersion spectra are needed as well to determine the star'sprojected rotational velocity (v sin i) and to ascertain that it is a single star.This research is supported by grant AST-9315365 from NSF/RUI and NASA grantsNAG 5-2160 and NAG 5-3136, which we gratefully appreciate. This research has madeuse of the Simbad database, operated at CDS, Strasbourg, France.References:Bradstreet, D.H., 1993, Binary Maker 2.0: Light Curve Synthesis Program, (ContactSoftware, Norristown, PA)Cox, A.N., 2000, Allen's Astrophysical Quantities, (Springer: New York), p. 151Dorren, J.D., Guinan, E.F., & DeWarf, L.E., 1994, Cool Stars, The Sun and StellarSystems: The Decline of Solar Magnetic Activity with Age, p. 399Gaidos, E.J., 1998, PASP, 110, 1259G�udel, M., Guinan E.F., & Skinner, S.L., 1997, ApJ, 483, 947Guinan, E., Dukes, R., Nations, H., Buzasi, D., & McCook, G.P., 1995, IAUC, No. 6261Henry, G.W., Baliunas, S.L., Donahue, R.A., Feckel, F.C., & Soon, W., 2000, ApJ, 531,415Marcy, G.W., Butler, R.P., Williams, E., Bildsten, L., Graham, J.R., Ghez, A.M., &Jernigan, J.G., 1997, ApJ, 481, 926Mayor, M., & Queloz, D., 1995, Nature, 378, 355Palou�s, J., & Hauck, B., 1986, A&A, 162, 54Scargle, J.D., 1982, ApJ, 263, 835Soderblom, D.R., & Clements S.D., 1987, AJ, 93, 920
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A PROBABLE VARIATION IN THE POLARIZATION OF THE EARLY-TYPEECLIPSING BINARY SYSTEM XZ Cep

KONDOH, MASAHIRO; NAKAMURA, YASUHISAAstronomi
al Institute, Department of S
ien
e Edu
ation, Fa
ulty of Edu
ation, Fukushima University,Kanayagawa 1, Fukushima, Japan, e-mail:kondoh�
osmos.edu
.fukushima-u.a
.jp
XZ Cep (BD +66Æ1512) is an e
lipsing and double-lined spe
tros
opi
 binary system,
onsisting of late O and early B stars. The large reddening in its 
olor (Saute & Martel,1979) suggests the existen
e of a large amount of interstellar matter in the dire
tion. Are
ent photometri
 study of this binary with the UBV photoele
tri
 system was doneby Antokhina & Kumsiashvili (1991), whi
h yielded a semideta
hed 
on�guration. Theirlight-
urves were analyzed again by Harries et al. (1997), who also obtained a new radial-velo
ity 
urve of this system. Harries et al. 
on�rmed that the system is a semideta
hedone and the 
ooler, less massive 
omponent is �lling its 
riti
al Ro
he lobe.Kreiner et al. (1990) performed a period study of the system, and derived a newphotometri
 ephemeris as follows.Min I = HJD 2426033:421 + 5:d0972531� E:Harries et al. (1997) employed this and we also use it here.Saute & Martel (1979) made polarimetri
 observations (mainly in B �lter) and reportedthat very large and rapid 
hanges in the polarization of XZ Cep were dete
ted in 1970{1971. They did not mention the 
ause of these variations expli
itly, but 
ommented thatif the variations were real, they 
ould originate only from very violent eje
tion of matter.There has been no polarimetri
 report on XZ Cep sin
e then.We observed this obje
t with a low resolution spe
tropolarimeter (referred to as HBS,Kawabata et al., 1999), mounted at the 36-in
h re
e
tor at Dodaira Observatory of theNational Astronomi
al Observatory of Japan. In the observations, we used a diaphragmof 170 �, whi
h yields a spe
tral resolution of about 100 �A (limited by the seeing atDodaira). On twelve nights from November 1998 to De
ember 1999, we observed theobje
t at various orbital phases and got around 10 sets of data at ea
h night. To redu
ethe observed data, the standard redu
tion software for HBS was used (Kawabata et al.,1999). The nightly mean value of the polarization is shown in Table 1.First, to see the wavelength dependen
e of polarization as pre
isely as possible, theStokes parameters are binned in wavelength to a 
onstant photon noise of 0.01%. Thetypi
al resolution goes down to about 300 �A after this pro
edure. The polarization spe
traare displayed in Fig. 1.
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Table 1: The journal of polarimetri
 observations. The meaning of the symbols are as follows. p:polarization degree, �: polarization angle, q; u: Stokes parameters. The subs
ript B means syntheti
 B�lter of the standard Johnson system.Date Mid. phase pB (%) �B (Æ) qB (%) uB (%)1998 Nov. 24 0.93 4.240� 0.064 73.45� 0.43 �3.552� 0.065 +2.315� 0.0641998 Nov. 25 0.10 4.227� 0.043 73.20� 0.29 �3.521� 0.042 +2.339� 0.0441998 De
. 29 0.77 4.143� 0.041 73.01� 0.28 �3.435� 0.041 +2.316� 0.0401998 De
. 30 0.98 4.242� 0.057 73.00� 0.39 �3.517� 0.057 +2.372� 0.0571999 Jan. 1 0.35 4.160� 0.055 73.30� 0.38 �3.473� 0.055 +2.290� 0.0551999 Jan. 2 0.55 4.216� 0.054 72.78� 0.37 �3.477� 0.054 +2.384� 0.0541999 Nov. 13 0.36 4.175� 0.026 73.13� 0.17 �3.472� 0.026 +2.319� 0.0251999 Nov. 16 0.95 4.160� 0.030 72.99� 0.21 �3.448� 0.030 +2.327� 0.0301999 De
. 16 0.83 4.091� 0.017 73.09� 0.12 �3.399� 0.017 +2.277� 0.0171999 De
. 19 0.42 4.173� 0.046 72.87� 0.32 �3.450� 0.045 +2.349� 0.0471999 De
. 20 0.62 4.125� 0.039 74.11� 0.27 �3.507� 0.039 +2.172� 0.0381999 De
. 21 0.80 4.243� 0.015 74.12� 0.10 �3.607� 0.015 +2.234� 0.015
As seen in Fig. 1, XZ Cep shows large polarization degree up to 4.4%. The value hadbeen almost 
onstant throughout our observations at the whole wavelength. Furthermore,the feature of polarization degree versus wavelength is quite 
onsistent with an empiri
alformula of interstellar polarization derived by Serkowski et al. (1975). Therefore, theinterstellar polarization must be dominant in the observed polarization of XZ Cep. Ingeneral, the polarization angle does not depend on wavelength for interstellar polarization.But in our 
ase, the polarization angle is not 
onstant. This slight 
hange (or rotation)of polarization angle versus wavelength may be 
aused by the existen
e of two or moreinterstellar 
louds with di�erent properties whi
h lie between XZ Cep and us.
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Figure 1. Dependen
e of the polarization on wavelength.Left: polarization degree versus wavelength. Right: polarization angle versus wavelength.
Almost all polarization angles are between 73{76Æ, ex
ept those on De
ember 20 and21, 1999. The polarization angles shifted by 1 � 2Æas a whole on these two days. It is
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noti
ed that the values of polarization degrees on these two days in Fig. 1 are also 
hangedslightly, espe
ially in blue wavelengths on De
. 21.We also observed polarized standard stars for the 
alibration. On De
. 21, 1999 weobserved the strongly polarized standard star HD 26433 after the observation of XZ Cep.The observation of this standard star was repeated on Nov. 4, 1999. The result for HD26433 is shown in Table 2. The di�eren
e between the data for HD 26433 on these twodays is roughly within the observational error. On the other hand, the di�eren
e, e.g.between the data on De
. 16 and 21, is ten times larger than the error (� 0:015) for XZCep. It should be noti
ed that the data on these nights have smaller errors than thoseof the other days be
ause of the �ne weather 
onditions. Hen
e, we 
on
lude that thesevariations of polarization of XZ Cep are not instrumental, but intrinsi
. We also mentionthat these variations do not depend on the orbital phase, be
ause the data on De
. 21and De
. 16 are di�erent from ea
h other, though the orbital phase of XZ Cep on De
. 21is 
lose to that on De
. 16.Table 2: Observed data for HD 26433, a strongly polarized standard starDate pB (%) �B (Æ) qB (%) uB (%)1999 Nov. 4 5.083� 0.026 135.23� 0.15 +0.041� 0.026 �5.083� 0.0261999 De
. 21 5.062� 0.017 135.88� 0.09 +0.156� 0.016 �5.060� 0.017
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Figure 2. Polarization behaviors on the q{u plane. Left-up: B �lter; right-up: V �lter;left-down: R
 �lter; right-down: I
 �lter.
Next, to see the dependen
e of variation on the wavelength, we applied the syntheti
standard Johnson{Cousins BV R
I
 �lters (Bessell 1990). Fig. 2 shows the values of Stokesparameter on De
. 20 and De
. 21 and the mean value of the other days for B; V;R
; I
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on the q{u plane. The Stokes parameter on De
. 21 is di�erent from that of De
. 20 forea
h 
olor.The dire
tions of the Stokes ve
tor from the mean point to the point of De
. 20 onthe q{u plane are almost same in all �lters. The Stokes ve
tor from the point of De
. 20to that of De
. 21 rotated 
ompared to the ve
tor from the mean point to the point ofDe
. 20, ex
ept in the I
 �lter. In the B �lter, the ve
tor is almost perpendi
ular to theone in the I
. The angles of the rotation of the ve
tors are larger in shorter wavelength.We dete
ted a probable variation in the polarization of XZ Cep on De
. 20 and 21,1999, though its nature is not 
lear now. As the allo
ated teles
ope time to us for HBSobservations ended on De
. 21, we 
ould not follow these variations in the whole season.We suggest here that the event happened around De
. 20, 1999.There are some reports on the temporal and irregular variations in the polarizations ofearly-type 
lose binary systems (for example, U Cep, Piirola, 1980). Almost all variationsof polarization reported so far (in
luding the report of Saute & Martel, 1979) have shorttime s
ales (a few minutes up to a few tens of minutes). The variations reported herehas a longer time s
ale (order of a few hours) 
ompared with them. In the 
ase of UCep, a strong in
rease of polarization was observed in late 1975 (Piirola, 1980). Piirolasuggested that this was 
aused by mass-transfer events whi
h o

urred in U Cep in late1974 and 1975. And it was also reported that a period in
rease of U Cep o

urred in late1974 (Olson et al., 1981).We appre
iate useful dis
ussions with K.S. Kawabata.
Referen
es:Antokhina, E.A. & Kumsiashvili, M.I., 1991, Sov. Astron., 35, 504Bessell, M.S., 1990, PASP, 102, 1181Harries, T.J., Hildit
h, R. W., & Hill, G., 1997, MNRAS, 285, 277Kawabata, K.S., Okazaki, A., Akitaya, H., Hirakata, N., Hirata, R., Ikeda, Y., Kondoh,M., Masuda, S., & Seki, M., 1999, PASP, 111, 898Kreiner, J M., Kumsiashvili, M.I., & Tremko, J., 1990, Bull. Astron. Inst. Cze
h., 41, 51Olson, E.C., Hall, D.S., Louth, H., Markworth, N.L., Piirola, V., & Crawford, R.C., 1981,PASP, 93, 464Piirola, A., 1980, A&A, 90, 48Saute, M. & Martel, M.T., 1979, IBVS, No. 1681Serkowski, K., Mathewson, D.S., & Ford, V.L., 1975, ApJ, 196, 261
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ademia Sini
a, P.O. Box 110, Kunming, People's Republi
 of Chinae-mail: ynaowugj�publi
.km.yn.
n
Name of the obje
t:� And = BD+23Æ106Equatorial 
oordinates: Equinox:R.A.= 0h44m41s DEC.= +23Æ59:07 1950Observatory and teles
ope:Yunnan Observatory, A
ademia Sini
a, 35-
m Cassegrain teles
opeDete
tor: Unrefrigerated 1P21 photomultiplierFilter(s): BVComparison star(s): BD+22Æ153 = HD 5516Che
k star(s): BD+23Æ126 = HD 5316Transformed to a standard system: UV BStandard stars (�eld) used: Standard stars from Landolt(1983)Availability of the data:Ele
troni
ally through IBVS Web-site as 4935-t1.txtType of variability: Ellipsoidal e
lipsing binaryRemarks:The binary � And (P = 17:7693 days) is of 
onsiderable interest, espe
ially sin
eStebbins (1928) has found that there is a distortion wave amplitude of 0.02 mag-nitude in the sinusoidal light variation of system. Photoele
tri
 observations wereobtained from O
tober 1988 to February 1990, on 29 nights. The probable errorof a single observation was estimated to be �0:017 magnitude. The phases were
al
ulated with the light elements given by Danielkiewi
z-Krosniak and Kurpinska-Winiarska (1991):Hel: Min: I = J:D: 2445253:180 + 17:7693� E:The data are given in the Table 1 (4935-t1.txt, a

essible only ele
troni
ally). Thelight 
urves are shown in Figure 1. It is worthy to note that the light 
urves in1990 have obviously 
hanged their shapes near 0.5 phase. Their minimum depthsbe
ame shallower than those in 1988-89.
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Figure 1. The photoele
tri
 B and V light 
urves of the � And in 1988-90, relative to BD+22Æ153
Referen
es:Danielkiewi
z-Krosniak, E., Kurpinska-Winiarska, M., 1991, Ro
znik Astronomi
zny Ob-serwatorium Krakowskiego, 63, 3Landolt, A. U., 1983, Astron. J., 88, 439Stebbins, J., 1928, Pub. Washburn Obs., 15, 29



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4936 Konkoly ObservatoryBudapest8 August 2000HU ISSN 0374 { 0676
PHOTOMETRY OF LX Pup AND XX Pup

HENDEN, A.A.1; LUND, H.21 Universities Spa
e Resear
h Asso
iation/U. S. Naval Observatory, Flagsta�, AZ 86001 USA,email: aah�nofs.navy.mil2 118{17th St., Parkhurst, Johannesburg 2193, South Afri
a, email: hughlund�pixie.
o.za
Strohmeier (1966) reported on a new variable, BV 677 (BD �16Æ2312) that he 
lassi�edas a 
epheid, brightness � 9:m5, amplitude � 0:m5, and with epo
h and period ofMax = JD 2437314:25 + 13:d88� E:While Strohmeier did not give 
oordinates, the BD 
atalog identi�
ation yields 
oor-dinates of 08h01m47:s2, �16Æ2:04 (1855); these pre
ess to 08h08m24:s6, �16Æ27:05 (J2000).No �nding 
hart was given; the GCVS indi
ates either the BD 
atalog or the AAVSOVariable Star Atlas for identi�
ation. Be
ause it 
ould be a relatively nearby 
epheid, LXPup was also pla
ed on the Hippar
os program (HIP 39840, GSC 5996{00713), but thisstar is noted to be in
orre
tly identi�ed with LX Pup in the Hippar
os Input Catalogue.The Hippar
os 
oordinates are:R.A. 08h08m23:s35, De
l. �16Æ28016:007 (J2000).This star has median magnitude of Hp = 10:797 � 0:006 and so was 
onstant at thetime of the Hippar
os mission.A few years ago, Szabados (1996) re
ommended this star to Henden as a southern
epheid for whi
h no photometry was available. It was pla
ed on the observational pro-gram at the U.S. Naval Observatory, Flagsta� Station, using the 1.0-m teles
ope alongwith a 1024� 1024 SITe/Tektronix CCD and BV R
I
 �lters. Lund observed the �eld aswell at South Afri
a, using a 0.32-m teles
ope along with a CB245 (TC-245) 
amera anda Johnson V �lter. Our CCD frames, as well as the DSS, do show a bright star at theHippar
os 
oordinates. However, this star is quite red:V B � V V �R R� I10.666 +1.638 +0.924 +0.906with errors under one per
ent. The star is 
onstant over a two-year monitoring interval.At the same time, we noti
e that there is another variable lo
ated about 5 ar
min south ofthis position, XX Pup (GSC 5996{00727). Using USNO-A2.0, we measure its 
oordinatesto be: R.A. 08h08m28:s22, De
l. �16Æ31059:007 (J2000)
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with mean magnitude and 
olors ofV B � V V �R R� I10.071 +0.302 +0.214 +0.242Other than XX Pup, there are no stars with variation that are brighter than V = 15and within 5 ar
min of GSC 5996{00713.We re�ned the period of XX Pup using the unequally sampled Fourier transformmethod of S
argle (1982). This gave us a period and epo
h ofMax = JD 2450107:494 + 0:d517195(2)� E:

Figure 1. Light Curve for XX Pup
We present in Figure 1 the phased light 
urve for XX Pup where the small dots areLund data and the large dots are Henden data. Complete photometri
 data for XX Pup
an be found at Henden (2000a). We used as 
omparison and 
he
k star the following:Star GSC R.A. (J2000) De
l. V B � V V �R R� I
omp. 5996{00413 08h08m14:s40 �16Æ31018:001 11.889 0.469 0.286 0.279
he
k 5996{00701 08h08m11:s22 �16Æ29051:006 11.626 0.416 0.251 0.244
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with mean errors under one per
ent. BV R
I
 photometry for all stars in the LX Pup �eld
an be found at Henden (2000b).We phased Strohmeier's maxima a

ording to this period, and found no 
orrelation. Itis unlikely that Strohmeier mistook XX Pup as a new variable. Either GSC 5996{00713was variable during the 1960's, and is 
onstant now, or else the identi�
ation is in
orre
tand some other star more than 5 ar
min from GSC 5996{00713 is the true LX Pup.We gratefully a
knowledge the assistan
e of Brian Ski� in �nding the AAVSO VariableStar Atlas in the shelves of the Lowell Observatory and faxing the appropriate page.
Referen
es:Henden, A., 2000a, ftp://ftp.nofs.navy.mil/pub/outgoing/aah/photom/lxpup.phtHenden, A., 2000b, ftp://ftp.nofs.navy.mil/pub/outgoing/aah/sequen
e/lxpup.datS
argle, J. D., 1982, Ap. J. 263, 835Strohmeier, W., 1966, IBVS, No. 161Szabados, L., 1996, private 
ommuni
ation
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NEW TIMES OF MINIMAAND REVISED EPHEMERIS OF BC ERIDANINAGAI, KAZUO1, KIYOTA, SEIICHIRO21 B-305 5-9-3 Honson, Chigasaki, 253-0042 Japan, email: PXS10547�nifty.ne.jp2 1-401-810 Azuma, Tsukuba, 305-0031 Japan, email: skiyota�abr.a�r
.go.jp

Name of the obje
t:BC Eri = HIP 22234Equatorial 
oordinates: Equinox:R.A.= 04h46m59:s00 DEC.= �14Æ37023:003 2000.0Observatory and teles
ope:10-
m Re
e
tor (
=600 mm) (KN)25-
m S
hmidt{Cassegrain (
=1600 mm) (SK)

Figure 1.
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Dete
tor: SBIG ST-5 CCD 
amera (KN); Apogee AP-7 CCD 
am-era (SK)Filter(s): Johnson V (KN); Johnson{Cousins V and I
 (SK)Comparison star(s): GSC 5328:1509 = SAO 149875 (KN)GSC 5328:1449 (SK)Che
k star(s): GSC 5328:1765 (SK)Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: EWRemarks:BC Eri was dis
overed by Ho�meister (1936). Guriev (1938) assigned it as a 
lustervariable (Max = HJD 2428869:791 + 0:d26393 � E). Ashbrook & Gossner (1945)gave improved ephemeris (Max = HJD 2428869:791 + 0:d26389458� E) from theirobservations and Harvard plates ar
hives. Fit
h (1966) assigned this star as an EWtype variable with period of 0:d528 from his multi
olor photoele
tri
 photometry.The fourth edition of General Catalogue of Variable Stars (Kholopov et al. 1986)listed its period as 0:d52778916 with no epo
h of minimum. The period in HIPPAR-COS 
atalog (ESA 1997) is 0:d527242. We observed this star from 1998 to 2000 andgot the following new moments of minima.Min (HJD) Type of min. Filter Observer2451138.10010 II V KN2451176.06170 II V KN2451477.11570 II V SK2451493.19719 I I
 SK2451501.10729 I V SK2451502.15987 I I
 SK2451515.08101 II V SK2451525.09784 II I
 SK2451526.14810 II V SK2451529.05185 I I
 SK2451538.01430 I V KN2451548.03010 I V SKWe 
al
ulated the following new ephemeris from our observations.Min = HJD 2451501:10674970 + 0Æ5272429� E:

Referen
es:Ashbrook, J. and Gossner, J., 1945, Astronomi
al Journal, 52, 56ESA, 1997, The Hippar
os & Ty
ho Catalogues, ESA SP-1200Fit
h, W.S., 1966, IBVS, No. 132Guriev, N., 1938, Tadjik Cir
., No. 36Ho�meister, C., 1936, Astronomis
he Na
hri
hten, 258, 39Kholopov P.N. et al., 1986, General Catalog of Variable Stars 4th ed.
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al Institute, 13 Universitetskij Prosp., Mos
ow 119899, Russiae-mail: antipin�sai.msu.ru
Name of the obje
t:Var 70 = GSC 4018.1275Equatorial 
oordinates: Equinox:R.A.= 0h01m46:s0 DEC.= +62Æ2502800 J2000.0Observatory and teles
ope:40-
m astrograph in CrimeaDete
tor: PhotoplateFilter(s): NoneComparison star(s): See Fig. 1Che
k star(s): NoneTransformed to a standard system: BpgStandard stars (�eld) used: Bpg-band standard sequen
e inNGC 7790 (Pedreros et al., 1984)Availability of the data:Upon requestType of variability: DCEPRemarks:The brightness of the star was estimated by eye on 853 plates taken for intervalJD 2432853{49633. Periodi
 variability typi
al of a 
lassi
al Cepheid was revealed.The light elements are the following:JDmax = 2439051:35 + 3:d87845� E:The variability range is 15:m45{16:m35. Max�min = 0:p27. The phased light 
urveis given in Fig. 2.A
knowledgements:This study was supported in part by the Russian Foundation for Basi
 Resear
h andthe Coun
il of the Program for the Support of Leading S
ienti�
 S
hools throughgrants Nos. 99-02-16333 and 00-15-96627.
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Figure 1. The �nding 
hart and the 
omparison stars.

Figure 2. The phased light 
urve.
Referen
e:Pedreros, M., Madore, B.F., Freedman, W.L., 1984, ApJ, 286, 563
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A NEW HIGH AMPLITUDE SHORT PERIOD VARIABLE STARIN CASSIOPEIAANTIPIN, S.V.Sternberg Astronomi
al Institute, 13, Universitetskij Prosp., Mos
ow 119899, Russiae-mail: antipin�sai.msu.ru

Name of the obje
t:Var 71Equatorial 
oordinates: Equinox:R.A.= 0h00m52:s8 DEC.= +62Æ2501500 J2000.0Observatory and teles
ope:40-
m astrograph in CrimeaDete
tor: Photoplate

E

N

Var 71 a   15 .03

b   15 .41

c 15 .94

d  16 .29

m

m

m

m

b

a

c
d
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Figure 1. The �nding 
hart and the 
omparison stars.
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Figure 2. The phased light 
urve. Un
ertain estimates are shown as open 
ir
les.
Filter(s): NoneComparison star(s): See Fig. 1Che
k star(s): NoneTransformed to a standard system: BpgStandard stars (�eld) used: Bpg-band standard sequen
e inNGC 7790 (Pedreros et al., 1984)Availability of the data:Upon requestType of variability: High amplitude DSCT or SXPHERemarks:The star was estimated on 856 plates taken from JD2432853 to 2449633. Variabilitywith a very short period, P = 0:d0865524, was found. The exposure time of mostplates from Mos
ow 
olle
tion is 45 minutes (0:d03125). So one plate a

umulatedthe light of one third part of the period. The situation results in the followingina

ura
ies. Firstly, the amplitude of variability taken from the photographi
phased light 
urve is noti
eably understated. The range of variability in Figure 2does not represent the real one. Se
ondly, the shape of the phased light 
urve isdistorted, it looks more symmetri
. The apparent max�min value is higher thanthe real one. The zero phase HJD0 = 2441186:463, that was used to 
onstru
tFigure 2, is not the real moment of maximum brightness. The maximum happenedslightly earlier than we see from the photographi
 observations. As to 
lassi�
ation,the variable is a new high amplitude (ampB > 0:m45) short period pulsator ofDSCT or SXPHE type. It is ne
essary to note that the period of the variation isstable for the investigated time interval. Further CCD observations are stronglyen
ouraged to determine the real amplitude of variability, light 
urve shape andtime of maximum brightness of the star.
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A
knowledgements:This study was supported in part by the Russian Foundation for Basi
 Resear
h andthe Coun
il of the Program for the Support of Leading S
ienti�
 S
hools throughgrants Nos. 99-02-16333 and 00-15-96627.

Referen
e:Pedreros, M., Madore, B.F., Freedman, W.L., 1984, ApJ, 286, 563
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CCD PHOTOMETRY OF THE MAY 2000 OUTBURSTOF THE CATACLYSMIC VARIABLE RXJ1450.5+6403VANMUNSTER, TONNY1; SKILLMAN, DAVID R.2; FRIED, ROBERT E.3;KEMP, JONATHAN4;5; NOVAK, RUDOLF61 Center for Ba
kyard Astrophysi
s (Belgium), Walhostraat 1A, B-3401 Landen, Belgium,email: Tonny.Vanmunster�advalvas.be2 Center for Ba
kyard Astrophysi
s (East), 9517 Washington Avenue, Laurel, MD 20723, USA,email: dskillman�home.
om3 Braeside Observatory, Post OÆ
e Box 906, Flagsta�, AZ 86002, USA, email: 
aptain�braeside.org4 Department of Astronomy, Columbia University, 550 West 120th Street, New York, NY 10027, USA,email: jonathan�astro.bio2.edu5 Current address: Center for Ba
kyard Astrophysi
s (Hilo), Post OÆ
e Box 421, Hilo, HI 96721, USA,email: j.kemp�ja
h.hawaii.edu6 Ni
holas Coperni
us Observatory Brno, Krav�� hora 2, 616 00 Brno, Cze
h Republi
,email: rudolfn�physi
s.muni.
z

RXJ1450.5+6403 was dete
ted as a 
ata
lysmi
 variable (CV) of unknown type duringthe 
ourse of the ROSAT All-Sky Survey (Chisolm et al. 1999) and has a listed magni-tude range of 16.3{17.1. Its USNO-A2.0 position is � = 14h50m38:s31, Æ = +64Æ03028:006(J2000.0). The obje
t is identi
al to FBS 1449+642 in the First Byurakan Spe
tral SkySurvey of blue stellar obje
ts (Abrahamian & Mi
kaelian 1994), where it is listed with aspe
tral type of B1.The May 2000 outburst of RXJ 1450.5+6403 was dete
ted by Tonny Vanmunster on2000 May 14 (Vanmunster 2000a) and was the �rst-ever sin
e the dis
overy of the obje
t.It was intensively monitored as part of an international observing 
ampaign by the Centerfor Ba
kyard Astrophysi
s (CBA). We report di�erential time-series photometry relatedto this outburst and the dete
tion of superhumps with a period of 0:0601 (� 0:0002) d, aswell as quasi-periodi
 os
illations.Upon noti�
ation of the outburst of RXJ 1450.5+6403, an international observing 
am-paign was laun
hed by the CBA. The CBA is a multi-longitude network of professionaland amateur astronomers (Patterson 1998), who study periodi
 phenomena in 
ata
lysmi
variables. Sin
e 1991, the CBA has been engaged in long-term photometri
 studies of CVs,primarily fo
using on binary orbital periods, rotational periods, superhump periods anda

retion disk pre
ession periods. Target obje
ts 
omprise SU UMa-type dwarf novae, in-termediate polars (and DQ Her stars), permanent superhumpers (e.g., nova-like obje
ts)and helium CVs, for whi
h long, dense time-series di�erential photometry is performed.Target 
ampaigns and results of the CBA are regularly reviewed on the CBA Web site(http://www.astro.bio2.edu/
ba). The CBA 
ampaign on RXJ 1450.5+6403 a

umulated92.5 hours of 
overage over 12 nights and 6173 datapoints. Contributing stations are listedin Table 1.
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Table 1: Log of photometryMay 2000 Date JD Start1 Length (hr) Teles
ope2 Points14 5679.3776 5.72 1 24015 5679.6578 6.99 2 46015 5679.7072 3.17 3 35315 5680.3439 6.06 5 39815 5680.3916 5.29 1 20716 5680.6039 5.11 3 62118 5682.6774 4.09 2 4919 5683.6619 7.10 2 13019 5683.6780 5.71 4 99721 5685.6475 7.37 2 13621 5685.8230 3.87 4 118122 5687.4439 3.40 1 14824 5688.8602 2.93 4 46825 5689.8018 3.71 2 4825 5689.8029 3.63 2 4525 5689.8037 3.63 2 4826 5690.6295 4.17 3 33227 5691.6115 3.39 3 18227 5691.6582 7.20 2 1301 2,400,000+2 (1) = CBA Belgium, 0.35-m; (2) = Braeside, 0.41-m;(3) = CBA Maryland, 0.66-m; (4) = MDM, 1.3-m; (5) = Brno, 0.40-m

The outburst dete
tion was made at CBA Belgium Observatory, one of the main
ontributing nodes in the CBA network. The observatory equipment and setup is quite
hara
teristi
 for most CBA stations, and therefore is des
ribed in more detail below.The CBA Belgium Observatory is lo
ated in Flanders, Belgium. The observatorybuilding is a roll-o� roof stru
ture, measuring 3 m by 4 m. Its primary instrumentfor CCD photometry is a 0.35-m f=6:3 S
hmidt{Cassegrain teles
ope, mounted on anAstroTe
hniek FM-98 German equatorial mount, and equipped with a SBIG ST-7 CCD
amera (Kodak KAF-0400 CCD for imaging and Texas Instruments TC211 CCD forguiding). The observatory furthermore houses a laptop 
omputer, that 
ontrols teles
opeand CCD operations. It is 
onne
ted through a 10-Mb network 
onne
tion with a desktop
omputer, lo
ated in the house of the observatory owner. The desktop 
omputer allows fullremote 
ontrol of the teles
ope and CCD, and does instantaneous photometry redu
tionof a
quired FITS images. Following software pa
kages are used:� Camera 
ontrol, teles
ope guiding and un�ltered photometri
 imaging are all doneusing MaxIm DL/CCD (Cyanogen Produ
tions In
.). Images are stored as FITS�les.� All frames use 2 � 2 
hip summation and are 
orre
ted for standard debiasing and
at-�elding. They are redu
ed using the pro�le �tting algorithm (PSF) of MIPS(Buil et al., 1993), immediately following their a
quisition.� Output �les with di�erential magnitudes are produ
ed by MIPS and are almost in-stantaneously post-pro
essed, to allow the generation of quasi-real-time light 
urves.This is done using the software pa
kage AfterMips, written by Tonny Vanmunster.
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� Sky 
onditions are monitored through a spe
ial software pa
kage, 
alled StarMon,also written by Tonny Vanmunster. It generates an alarm sound if 
louds enter theobserving �eld.The des
ribed set-up allows all-night long autonomous and unattended operation. Theonly human intera
tion required is for opening and 
losing of the observatory, and initial-isation of the teles
ope, 
amera and 
omputers.Following the dete
tion of a bright outburst of RXJ 1450.5+6403 at CBA BelgiumObservatory on 2000 May 14/15, time-resolved and di�erential (variable� 
omparison)CCD photometry was started at this CBA node. Using the AfterMips software pa
k-age, in
oming observations were monitored in a quasi-real-time mode and soon revealedthe development of superhumps in the system (Figure 1). This allowed the immediate
lassi�
ation of the obje
t as an SU UMa-type 
ata
lysmi
 variable (Vanmunster 2000b).

Figure 1. Light 
urve of RXJ1450.5+6403 on 2000, May 14
The obje
t was intensively monitored by additional observatories of the CBA network(see Table 1). The outburst 
ontinued till May 28th, 2000, after whi
h the obje
t re-turned to quies
en
e. The May 2000 light 
urve revealed a fairly 
onstant superhumppro�le between JD 2451679.3 and 2451680.8. The superhump period slightly in
reasedbetween JD 2451682.7 and 2451692.0, and showed a somewhat di�erent pro�le as well.Below, we dis
uss these two light 
urve portions separately. A short, normal outburst ofRXJ 1450.5+6403 was furthermore observed on June 25, 2000 (Pavlenko 2000).Observations between JD 2451679.3 and JD 2451680.8. After removing lineartrends in the light 
urve, we performed a period analysis using the Phase DispersionMinimization (PDM) method (Stellingwerf 1978). The resulting theta diagram is shownin Figure 2. The best superhump period is 0:0601(�0:0002) d. This is one of the shortestsuperhump periods among SU UMa-type dwarf novae. The phase-averaged superhumppro�le folded by this period is shown in Figure 3. The pro�le is that of a typi
al, well-developed \
ommon superhump". The full amplitude is 0.30 mag.These �ndings are 
onsistent with radial velo
ity results obtained by J. Thorstensenfrom spe
tros
opi
 observations in April 2000 (Thorstensen 2000), when the obje
t wasat quies
en
e. His orbital period determination was not 
on
lusive, but showed leading
andidates at 0:d0588 and 0:d0599. Assuming the 0:d0588 value is the most a

urate one,then the superhump ex
ess value " is 2.2 per
ent, where " = (Psh � Porb)=Porb, with Pshand Porb denoting the superhump and orbital period respe
tively. Thorstensen further
ommented that the RXJ 1450.5+6403 spe
trum at minimum light appeared typi
al ofSU UMa-type dwarf novae.
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Figure 2. Period analysis of RXJ 1450.5+6403 between JD 2451679.3 and JD 2451680.8

Figure 3. Common superhump pro�le of RXJ 1450.5+6403 between JD 2451679.3 and JD 2451680.8
Other photometri
 observations at quies
en
e were reported by D. Nogami, on behalfof the Goettingen-HS Survey Collaboration Team (Nogami 2000). Their period analysisyielded a period estimation of 0:d056 with a large error due to short 
overage, and a 0:m35orbital hump with a 0:m1 mag se
ondary hump.Observations between JD 2451682.7 and JD 2451692.0. During this stage ofthe outburst, we noti
ed a slight in
rease in the superhump period value. Using againthe PDM method, after having removed linear trends, the resulting theta diagram ofFigure 4 is 
hara
terised by a superhump period of 0:0603 (�0:0002) d. The phase pro�lealso 
hanged during this stage of the outburst, with the superhump still dominating.Although most SU UMa-type dwarf novae show waveform 
hanges, RXJ 1450.5+6403 hasspent remarkably short time with its maximum light waveform, and qui
kly 
hanged toa mu
h more 
omplex waveform. Figure 5 depi
ts the phase-averaged superhump pro�lefolded by a period of 0:d0603.Quasi-periodi
 os
illations (QPO's) are brightness variations on a short time s
ale(1{30 min), with a very low amplitude, appearing as a noisy, broad band in the powerspe
trum, that typi
ally is overlooked were it not for the prominen
e of the os
illationsin the light 
urve (Warner 1995).QPO's �rst be
ame apparent in the RXJ 1450.5+6403 light 
urve on May 15th, 2000(Figure 6), being most expli
it on the des
ending bran
h of the superhumps. They werepresent in the light 
urves obtained at CBA Belgium, CBA East and Brno Observatory.Their power spe
trum showed a main signal at 95 s, and a mean amplitude of 0:m04.Though they 
ontinued to exist in the following night, the QPO's be
ame more diÆ
ultto dete
t and �nally disappeared in overall light 
urve noise.
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Figure 4. Period analysis of RXJ 1450.5+6403 between JD 2451682.7 and JD 2451692.0

Figure 5. Common superhump pro�le of RXJ 1450.5+6403 between JD 2451682.7 and JD 2451692.0

Figure 6. Light 
urve by Ni
holas Coperni
us Observatory on 2000, May 15
A
knowledgements: The �rst author is grateful to Jean Meeus, for assistan
e withimplementing spe
i�
 software algorithms and to the Center for Ba
kyard Astrophysi
sfor their 
ontinuous support in our stellar CCD photometry resear
h work. Our �nal dataanalysis uses some spe
ial software written by the Belgian amateur astronomer Patri
kWils, who implemented routines for the PDM period determination te
hnique.
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ro
omputer Image Pro
essing System,V2.0Chisholm, J.R., Harnden, F.R. Jr., S
ha
hter, J., Mi
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ationVanmunster, T., 2000a, vsnet-alert No. 4834Vanmunster, T., 2000b, vsnet-alert No. 4838Warner, B., 1995, Cata
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PHOTOELECTRIC MINIMA OF SOME ECLIPSING BINARY STARSALBAYRAK, B.; M�UYESSERO�GLU, Z.; �OZDEM_IR, S.Ankara University Observatory, Fa
ulty of S
ien
e 06100 Tando�gan, Ankara, Turkeye-mail: albayrak�astro1.s
ien
e.ankara.edu.tr
We present 17 photoele
tri
 minima of 7 e
lipsing binary stars whi
h were observedduring several seasons. All observations were obtained with the 30-
m Maksutov teles
opeat the Ankara University Observatory. Di�erential observations were se
ured by using anEMI 9789QB photomultiplier before 29 September 1991 (HJD 2448528.5)and an OPTECSSP-5A photometer head whi
h 
ontains a side on R-1414 Hamamatsu photomultiplierafter that date. The �lters used are in 
lose a

ordan
e with standard ones of Johnson'ssystem. Di�erential extin
tion and helio
entri
 
orre
tions were applied to all observa-tions. All minima times were 
omputed using the method of Kwee and van Woerden(1956). Weighted average values of times of minima of these stars are given in Table 1,together with their mean errors, minimum types, �lters and observers.Table 1: Times of minima of observed systemsSystem Min HJD Mean error Min Filter Observer2400000+ type (*)WY Cn
 51618.33493 0.00060 I BV Al51632.43418 0.00046 I BV AlBO CVn 47673.4643 0.0022 II BV Gr47709.4180 0.0010 I BV Kh48036.4588 0.0015 I BV Sl48065.4322 0.0011 I BV �Or48071.3841 0.0017 II BV �Or48341.4974 0.0023 II BV �Od48383.4256 0.0026 II BV Ek48419.3795 0.0024 I BV SlCG Cyg 51732.41320 0.00009 I UBV AlKR Cyg 50676.03710 0.00090 I UBV MyWZ Cyg 49917.47197 0.00044 I UBV My49938.51030 0.00028 I UBV MyAK Her 51728.46203 0.00017 I UBV �OdUV Ps
 50003.43973 0.00130 II UBV My50007.31118 0.00048 I BV My(*) Al: B. Albayrak Ek: F. Ekmek�
i Kh: G. Kahraman Gr: B. G�urolMy: Z. M�uyessero�glu �Od: S. �Ozdemir �Or: F.F. �Ozeren Sl: S. O. Selam

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

ERRATUM FOR IBVS 4941In IBVS 4941 a minimum time (2448383.4256) of BO CVn is wrong. The 
orre
t valueis 2448383.4156.Berahitdin ALBAYRAK
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THE FALSE NOVA 1999 IN THE NEARBY GALAXY IC 1613FUGAZZA, D.; MANTEGAZZA, L.; PORETTI, E.; ANTONELLO, E.Osservatorio Astronomi
o di Brera, Via E. Bian
hi 46, I-23807 Merate, Italye-mail: fugazza�merate.mi.astro.it

King et al. (1999) announ
ed the dis
overy of a nova in the nearby galaxy IC 1613 onthe basis of un�ltered images taken on O
tober 12 and 13, 1999. A

ording to them theobje
t had a brightness of about 18:m5 and the limiting magnitude of their frames wasabout 19. The analysis of their ar
hival images showed that the obje
t was present sin
eAugust 23 with about the same brightness, but it was invisible on Aug. 18.As we have been observing IC 1613 sin
e 1995 to dete
t variable stars (Antonello etal. 1999) and the so{
alled nova falls in our Field B (Antonello et al. 2000), we had theopportunity to 
he
k that its 
oordinates are 
oin
ident within the un
ertainties withthose of our variable V2950B. A

ording to our 57 measurements, taken between O
tober1995 and O
tober 1998 with the 0.9-m Dut
h teles
ope at La Silla Observatory, this isan obje
t with an amplitude of variation in un�ltered light of about 2:m5 in a period ofabout 645 days. Our exposures were of 30 min in duration and the limiting magnitude isabout 24. A

ording to this period the epo
hs of the observations by King et al. (1999)falls a few days before the maximum brightness of the star.We got other 6 images in un�ltered light with the 1.5-m teles
ope at the ObservatorioAstronomi
o Na
ional of San Pedro Martir between O
tober 12 and 19, 1999, i.e. just by
han
e we observed at the same dates of the dete
tion of the presumed nova by King et al.(1999). A

ording to our data the star brightness did not 
hange by more than 0:m1 with amean value of 18:m52 in our un�ltered light photometri
 system (see Antonello et al. 1999).The new data allowed us to improve the period, obtaining 631 days. Our measurementsphased with this period are shown in Fig. 1, where the 1999 data are plotted as 
rossesand the best �tting sine wave is shown as a dashed line. The zero phase 
orresponds toJD 2450795.50.We were able to �nd three measurements of this star in �ltered light, whi
h are listedin Table 1. The �rst one is by Freedman (1988), the se
ond one was obtained from our V
Table 1: Filtered light measurements.JD V V �R V � I B � V2445973.88 21.20 1.26 3.47 2.022450305.90 20.16 0.95 | |2450725.80 22.52 | 4.36 |
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Figure 1. Un�ltered data phased with P = 631 d; the 
rosses 
orrespond to the O
tober 1999observations. The dotted line is the best �tting sine wave
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Figure 2. Un�ltered image taken on O
tober 17, 1996: the star erroneously announ
ed as a nova is along period variable
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and R images, and the third was measured by us on the Cole et al. (1999) frames. Thestar varies of at least 2:m4 in V light and its 
olour is very red, having V � I of about 4.Fig. 2 shows the image of V2950B in un�ltered light taken by us on O
tober 17, 1996,i.e. three years before the announ
ement of the dete
tion as a nova. At that time the starhad a magnitude of 19.2.
Referen
es:Antonello, E., Mantegazza, L., Fugazza, D., Bossi, M., Covino, S., 1999, A&A, 349, 55Antonello, E., Fugazza, D., Mantegazza, L., Bossi, M., Covino, S., 2000, A&A, in pressCole, A.A., Tolstoy, E., Gallagher, J.S., 1999, AJ, 118, 1657Freedman, W.L., 1988, AJ, 96, 1248King, J.Y., Modjaz, M., Li, W.D., 1999, IAU Cir
., No. 7287
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TIMES OF MINIMUM LIGHT FOR XY URSAE MAJORISYEATES, C.M.; HINTZ, E.G.; JONER, M.D.; SCHWENDIMAN, L.R.Brigham Young University, Dept. of Physi
s & Astronomy, Provo, Utah, 84602, USAdo
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Name of the obje
t:XY UMaEquatorial 
oordinates: Equinox:R.A.= 09h09m55:s9 DEC.= +54Æ29017:007 2000Observatory and teles
ope:0.4-m David Derri
k Teles
ope of the Orson Pratt Observatory at Brigham YoungUniversityDete
tor: Pi
tor 416XT CCD mounted at the Newtonian fo
us ofthe teles
ope (0.93 ar
se
/pixel plate s
ale)Filter(s): Standard Johnson V �lter (Bessell 1990)Comparison star(s): 1: HD 237784 (V = 9:m50)2: HD 237788 (V = 9:m7)Che
k star(s): NoneTransformed to a standard system: Johnson VStandard stars (�eld) used:Availability of the data:Upon requestType of variability: RS CVnRemarks:Three new times of minimum light with 
y
le numbers determined from Cho
holet al. (1998) are reported below. HJD Cy
le2451254.6945 334832451625.9173 342582451630.7074 34268



2 IBVS 4943

Figure 1. CCD �eld of XY UMa with 
omparison stars labeled as 1 and 2. The �eld of view is 80 � 120
Referen
es:Bessell, M.S., 1990, PASP, 102, 1181Cho
hol, D., Pribulla, T., Teodorani, M., Erri
o, L., Vittone, A.A., Milano, L., andBarone, F., 1998, A&A, 340, 415
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o, Universit�a di Perugia, Via A. Pas
oli I-06100 Perugia, Italy2 Teramo Astronomi
al Observatory, Collurania, Teramo, Italy
Dwarf novae (DNe) are a sub
lass of 
ata
lysmi
 variables 
hara
terized by the pres-en
e of sudden in
reases of brightness (outbursts) in the opti
al light 
urve. Normaloutbursts have amplitudes in the range 2{5 mag and they o

ur at irregular intervals oftime, typi
ally ranging from about ten days to some months. Some dwarf novae show\superoutbursts" in the light 
urve, whi
h are 
hara
terized by a larger amplitude and alonger duration than normal outbursts. Superoutbursts o

ur at regular, but not stri
tlyperiodi
 intervals of time (see, e.g., Osaki 1996).Sin
e the behaviour of most DNe is unpredi
table, it is very diÆ
ult for astronomersto monitor these variables systemati
ally. During DN outburst, the rise is very rapid(typi
ally less than a day), the maximum stands for 2-3 days, and the de
line has a typi
alduration of 4-5 days (Szkody and Mattei, 1984) but it 
an be as long as a month or more(Warner 1995). Therefore, for the observation of DNe during all the outburst 
y
le, weneed a total availability of the teles
ope for a 
onsiderable amount of time. For thisreason most of the opti
al observations of DNe were 
arried out by amateur astronomersthrough visual estimations or, re
ently, with small teles
opes equipped with CCD 
ameras.However, the important data so 
olle
ted are generally un�ltered or obtained with onlyone �lter.Multi-band monitoring is of spe
ial interest in order to extend the work done by ama-teurs, to study the spe
tral behavior of the opti
al 
ontinuum, and to explore the physi
sof a

retion disks. For this reason in a previous paper (Spogli et al. 1998) we reportedBV R
I
 observations of a small sample of dwarf novae during the des
ending phase afteran outburst. The most relevant 
on
lusion was that the opti
al spe
tral distribution ofDNe sometimes 
annot be well des
ribed by steady-state, opti
ally thi
k, a

retion diskmodels.V503 Cygni is a dwarf nova of the SU Ursae Majoris 
lass, 
hara
terized by shortoutbursts lasting ' 3 days and re
urring with a period ' 30 days, and superoutburstslasting ' 10 days and spa
ed by ' 88 days (see, e.g., Harvey et al. 1995). Rises tomaximum light take only ' 1 day for both types of eruption. During quies
en
e a periodi
signal of very large amplitude is evident, with a period of 109 minutes (Szkody et al.1989, Szkody & Howell 1993). Superhumping is also evident during superoutbursts, witha peak-to-trough amplitude of 0.1 mag and a period of 116.7 minutes (Harvey et al. 1995).We observed this DN at the Astronomi
al Observatory of Collurania-Teramo dur-ing August-September 1998. The observations were taken with the 0.72-m Rit
hey{Chr�etien re
e
tor, equipped with a Tektronix 512 CCD 
amera and B, V (Johnson),
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Table 1: BV R
I
 magnitudes of the sele
ted 
omparison starsNo. B V R
 I
1 15.15� 0.05 14.22� 0.04 13.72� 0.04 13.25� 0.043 15.82� 0.06 14.95� 0.04 14.41� 0.04 13.90� 0.044 11.75� 0.05 11.12� 0.04 10.78� 0.04 10.50� 0.045 13.98� 0.05 13.33� 0.04 12.89� 0.04 12.45� 0.04

Table 2: BV R
I
 magnitudes of V503 CygJD B V R
 I
(2451000+)52.4199 13.89� 0.03 13.82� 0.02 13.66� 0.05 13.67� 0.0253.3317 13.80� 0.02 13.75� 0.01 13.61� 0.05 13.64� 0.0253.4180 13.76� 0.01 13.67� 0.03 13.58� 0.05 13.56� 0.0656.2881 14.02� 0.04 13.94� 0.02 13.76� 0.01 13.78� 0.0256.4324 14.12� 0.04 14.01� 0.01 13.94� 0.02 13.92� 0.0157.3275 14.40� 0.01 14.19� 0.02 14.03� 0.01 14.16� 0.0157.4824 14.39� 0.04 14.33� 0.02 14.20� 0.01 14.24� 0.0358.2997 14.28� 0.03 14.28� 0.02 14.16� 0.02 14.22� 0.0158.4364 14.45� 0.01 14.37� 0.02 14.23� 0.02 14.19� 0.0259.2819 14.33� 0.03 14.29� 0.02 14.18� 0.02 14.19� 0.0359.4048 14.49� 0.04 14.40� 0.01 14.25� 0.01 14.26� 0.0160.3307 14.57� 0.05 14.61� 0.01 14.40� 0.01 14.37� 0.0563.2908 14.90� 0.02 14.83� 0.01 14.64� 0.02 14.65� 0.0467.2803 18.10� 0.03 17.71� 0.02 17.44� 0.01 17.64� 0.02
R
, I
 (Cousins) �lters. Ea
h CCD frame was 
orre
ted using bias and dark frames ob-tained before and after ea
h series of BV R
I
 exposures. The usual 
at-�eld 
orre
tionwas obtained with twilight sky 
at �elds.The CCD frames were pro
essed with MIDAS using typi
al photometry pa
kages that
al
ulate the instrumental magnitudes through syntheti
 aperture photometry. Althoughthe teles
ope s
ale was relatively small (0.5 ar
se
/pixel), all the magnitudes reported inthis paper have been obtained using an aperture radius of 4 ar
se
s for sake of homogeneitysin
e this is the same we used in Spogli et al. (1998). This aperture size is equal to aboutfour times the typi
al image FWHM and, sin
e we used the same value for the DN and
omparison standard stars, no aperture 
orre
tions were ne
essary.We performed di�erential photometry using some 
omparison stars present in the �eldand reported by Misselt (1996). In order to 
he
k the B; V;R
 
alibrations and to obtainI
 se
ondary standard sequen
es, the 
omparison stars were 
alibrated by observing, onphotometri
 nights, several standard stars (Landolt 1992) having B � V from �0:2 to1.4, over a wide range of airmasses. The standard magnitudes of the 
omparison starsreported in Table 1 are the weighted means of the values obtained during at least threephotometri
 nights. The serial numbers reported are as in Misselt (1996). Consideringthe standard deviation, our data are in agreement with the measurements 
arried out byMisselt (1996), Henden & Honey
utt (1997) and Harvey et al. (1995): the di�eren
es arealways within two standard deviations. Moreover we have in
luded the 
alibration for theI
 �lter.
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We observed V503 Cyg during the maximum and the phase of de
line from a super-outburst. Probably the superoutburst started less than a day before our �rst observation,and the observed maximum was V ' 13:7 (JD 2451052), a value whi
h 
an be 
onsideredquite typi
al. During the night are well evident variations probably due to superhumping.In Table 2 we report the BV R
I
 magnitudes, while the V light 
urve 
an be found inFig. 1.

V503 Cyg

50 55 60 65 70
J.D.(2451000+)

18

17

16
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14

13

V

Figure 1. V light 
urve of V503 Cyg.
During the �rst week after the maximum (from JD 2451053 to 2451060) the mean
olour indi
es were B � V = 0:1, V �R
 = 0:1, V � I
 = 0:1, and the light 
urve showedon average a linear de
ay with the following rates:dm(B)=dt = 0:11� 0:01 mag=daydm(V )=dt = 0:11� 0:01 mag=daydm(R
)=dt = 0:10� 0:01 mag=daydm(I
)=dt = 0:10� 0:01 mag=dayThese values are quite similar to those re
orded in the superoutbursts for AL Com,WZ Sge (Patterson et al. 1996), and V660 Her (Spogli et al. 1998). After this phase thede
line was very rapid and in September 10th we observed the minimum (V ' 17:7).Our 
urrent knowledge and understanding of the physi
al pro
esses, that form thebasis of the DN outburst me
hanism, are still subje
t to a lot of 
ontroversy. Althoughdisk-instability models are the most favoured models, some aspe
ts are still un
lear andmore observations are required. BV R
I
 observations of dwarf novae allow to evaluate theopti
al spe
tral behaviour and, therefore, they 
an be used as a test to 
ompare theoreti
almodels of a

retion disk emission. In parti
ular they 
an be used to verify the often quotedtheoreti
al 
ux distribution of a stationary (in�nitely) large a

retion disk whose surfa
e
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elements radiate as a bla
k body spe
tra (F (�) / �1=3, see, e.g., Warner 1995). In diskinstability models the a

retion disk 
an a

umulate a 
ertain amount of gas before itgets unstable. When instability is rea
hed, the a

retion of matter to the white dwarfin
reases dramati
ally and this explains the outburst. When the a

retion disk has lostenough mass, it be
omes stable again and the dwarf nova returns to minimum magnitude(see, for example, Cannizzo et al. 1986). One important feature of the disk instabilitypi
ture is that the disk is never in a steady state: the quies
ent disk is rarely 
lose tosteady-state, with temperature distribution usually 
atter than T (R) / R�3=4, whereR is the radial distan
e from the 
enter of the disk. Systems in eruption more 
loselyresemble, but never a
hieve, the steady-state temperature distribution (Robinson et al.1999; Kenyon 1999). If the temperature distribution is 
atter, then the disk spe
trum isnaturally 
atter and the predi
ted spe
tral slope is � � 0:33.To study the behaviour of the opti
al 
ontinuum of the observed DN during the out-burst, we 
onverted the BV R
I
 magnitudes in 
uxes using the 
onversion fa
tors reportedby Bessell (1979). For V503 Cyg we 
an negle
t the extin
tion 
oeÆ
ient (Szkody 1985).Using the 
ux values so obtained we note that at the minimum the spe
tral distributionis dominated by the emission of the se
ondary star, while at the maximum the spe
traldistribution follows a power law (F (�) / ��). For V503 Cyg we obtain a spe
tral slope� in the range between 0.5 and 0.8 during the outburst, a value that is greater thanexpe
ted.Our data 
on�rm that for some sour
es the steady-state a

retion disk models donot provide a good representation of the opti
al 
ontinuum during the outburst (see, forexample, Spogli et al. 1993, 1998). This is a 
lear eviden
e about our poor knowledge ofthe true radiative transfer solution in a

retion disk, and more e�orts must be made toobtain multi-wavelength observations of DNe.
Referen
es:Bessell, H.S., 1979, PASP, 91, 589Cannizzo, J.K., Wheeler, J.C., Polidan, R.S., 1986, ApJ, 301, 634Harvey, D., Skillman, D.R., Patterson, J., et al., 1995, PASP, 107, 551Henden, A.A., Honey
utt, R.K., 1997, PASP, 109, 441Kenyon S.J., 1999, in \The Origin of Stars and Planetary Systems", edited by C.J. Lada& N. Kyla�s, Kluwer A
ademi
 Publishers, p. 613Landolt, A.U., 1992, AJ, 104, 340Misselt, K.A., 1996, PASP, 108, 146Osaki, Y., 1996, PASP, 108, 39Patterson, J., Augusteijn, T., Harvey, D.A., et al., 1996, PASP, 108, 748Robinson, E.L., Wood, J.H., Wade, R.A., 1999, ApJ, 514, 952Spogli, C., Fioru

i, M., Tosti, G., 1993, IBVS, No. 3949Spogli, C., Fioru

i, M., Tosti, G., 1998, A&AS, 130, 485Szkody, P., 1985, AJ, 90, 1837Szkody, P., Howell, S.B., 1993, ApJ, 403, 743Szkody, P., Howell, S.B., Mateo, M., et al., 1989, PASP, 101, 899Szkody. P., Mattei, J.A., 1984, PASP, 96, 988Warner, B., 1995, \Cata
lismi
 Variable Stars", Cambridge University Press, Cambridge
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GSC 05178 01376: A NEW W UMa VARIABLEDVORAK, S. W.Rolling Hills Observatory; e-mail: rollinghillsobs�

.rr.
om

Name of the obje
t:GSC 05178 01376Equatorial 
oordinates: Equinox:R.A.= 20h48m13s DEC.= �01Æ2902600 J2000.0Observatory and teles
ope:Rolling Hills Observatory, 0.20-m S
hmidt{Cassegrain teles
opeDete
tor: Cookbook 245 CCD (CB245)Filter(s): No, roughly R (CB245 
amera)Comparison star(s): GSC 05178 01373
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Transformed to a standard system: NoAvailability of the data:Upon requestRemarks:The Mark III survey of The Amateur Sky Survey (TASS) has 
olle
ted numerousmeasurements of stars along the equator using drift s
an CCDs mounted behind135-mm telephoto lenses (Ri
hmond et al., 2000). Analysis of the data has produ
eda number of new variables (Gutzwiller, 1999). One of these, GSC 05178 01376, wasobserved by the author to verify the 
lassi�
ation by Gutzwiller and to determinean ephemeris.Data were obtained on �ve nights. Ea
h \observation" was 
omposed of four or �veseparate 10s images. After dark images were subtra
ted and 
ats applied, aperturephotometry using sextra
tor (Bertin and Arnouts, 1996) was used to generate starlists. The di�eren
e (�m) between GSC 05178 01376 and the nearby star GSC05178 01373 (mv = 9.30) was 
al
ulated for ea
h 10s image. The data for all images
omprising an \observation" were averaged and the standard deviation 
al
ulated.A helio
entri
 
orre
tion was applied to the data.The TASS tenx
at database 
ontains 59 I observations of GSC 05178 01376. Thedata were sorted to �nd the faintest measurements; these should 
orrespond toobservations that o

urred at or very near a minimum. Five minima in the I-band TASS photometry were identi�ed: TASS minima HJD� 2450000 = 740:5650;967.8671; 1056.6230; 1059.6140; 1068.5880. Using these values in 
onjun
tion withthe minima determined during the �ve nights of observation at Rolling Hills Ob-servatory yields an improved ephemeris:Min: I = HJD 2451463:5725 + 0:d272218� E:� 0:0004� 0:d000004The quoted error was estimated by assuming that ea
h of the TASS minima hada standard error of 5 minutes. A phase diagram is shown in Figure 1. The light
urve is fairly symmetri
, with the primary minimum being 0:m10 fainter than these
ondary. The se
ondary e
lipse o

urs very 
lose to phase 0.5.A
knowledgements:Mi
hael Gutzwiller has sear
hed through the TASS Mark III database to dis
overseveral dozen previously unknown variables. His work was instrumental in pointingthe author to this new variable.Tom Droege is the founder and main driving for
e behind the TASS organization.Without his e�orts there would be no TASS.

Referen
es:Bertin, E., Arnouts, S., 1996, A&AS, 117, 393Gutzwiller, M., 1999, \TASS Variables",http://home.fuse.net/deepsky/TASS Variables.htmRi
hmond, M. W., Droege, T. F., Gombert, G., Gutzwiller, M., Henden, A. A., Albertson,C., Beser, N., Molhant, N., Johnson, H., 2000, PASP, 112, 397
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ON THE VARIABILITY OF O AND B SUPERGIANTSADELMAN, S.J.1; Y�UCE, K.2; ENG_IN, S.21 Department of Physi
s, The Citadel, 171 Moultrie Street, Charleston, SC 29409, USA,email: adelmans�
itadel.edu2 Ankara University, S
ien
e Fa
ulty, Astronomy and Spa
e S
ien
es Department, 06100 Tandogan, Ankara,Turkey, email: kyu
e�astro1.s
ien
e.ankara.edu.tr, engin�astro1.s
ien
e.ankara.edu.tr

Adelman & Albayrak (1997) examined the Hippar
os photometry (ESA 1997) of theA0 to A5 supergiants in the 5th edition of the Bright Star Catalog (Ho�eit & Warren1991) and found that these stars obey the 
on
lusions of Maeder (1980) that for super-giants of any spe
tral type the amplitudes in
rease with luminosity. Here we examinehotter supergiants of spe
tral type O and B of luminosity 
lasses Ia and Ib as well asintermediate types and also in
lude luminosity 
lass II stars. The results given in Table 1are 
onsistent with the averages of Maeder for peak to peak V amplitudes although Hip-par
os photometry has a somewhat wider bandpass. He gives 0:m072 for B1Ia{B5Ia stars,0:m060 for B6Ia{B9Ia stars, 0:m039 for both B1Ib{B5Ib and B6Ib{B9Ib stars, and 0:m033for B1II{B5 II stars, and 0:m021 for B6II{B9II stars.
Table 1: The mean amplitudes of O and B supergiantsSpe
tral Classes Number Mean Amplitude [mag℄O9Ia{B2Ia 33 0.056� 0.017B2.5Ia{B9Ia 26 0.076� 0.026O9.5Iab{B2Iab 7 0.057� 0.013B3Iab{B9Iab 11 0.054� 0.017O8Ib{B2Ib 35 0.041� 0.024B2.5Ib{B9Ib 22 0.040� 0.019O7.5II{B2II 17 0.029� 0.010B3II{B8.5II 16 0.028� 0.016

Table 2 (available ele
troni
ally from the IBVS Web-site as 4946-t2.txt) 
ontains thevalues for the stars whose averages appear in Table 1 as well as those whose luminositytypes had not been divided between sub
lasses Ia and Ib. We eliminated known intera
tingbinaries with gas streams, e.g., � Lyr, or those whi
h had notes that their variabilitywas spurious due to a 
ompanion (HR 4136). They had greater amplitudes than stars
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with similar normal spe
tral types. Still there were four stars whi
h had amplitudessubstantially greater than their spe
tral type peers: HD 14134 (V520 Per, B3Ia) 0:m11,HD 100943 (B5Ia) 0:m15, HD 183143 (HT Sge, B7Iae) 0:m15, and HD 111934 (BU Cru,B2Ib) 0:m16. Ex
ept for HD 183143 (Celestia 2000) these stars have known 
ompanions.V520 Per was suspe
ted of being a photometri
 variable by Rufener & Bartholdi (1982)(as was HD 100943) and 
on�rmed by Waelkens et al. (1990). Examination of Hippar
osphotometry by Krzesinski et al. (1999) did not yield a period. BU Cru is a known e
lipsingbinary. It is 
lose to, but not an IRAS sour
e (Friedemann et al. 1996). Su
h stars shouldbe studied further to understand their large amplitudes for their spe
tral types. Perhapsone or more might be intera
ting binaries.Several stars had amplitudes of 0:m01 and 0:m02. Of parti
ular note are HR 2618 (" CMa,B2II), HR 2596 (� CMa, B3 II), HR 3825 (B5II), HR 2657 (
 CMa, B8II), and HR 3571(B8-9II) with standard errors of 0:m0005 or less. These are among those stars with themost stable Hippar
os photometry. Although supergiants are usually 
onsidered to bestars whose atmospheres are in 
onsiderable motion, we �nd a few whi
h are relativelystable. This raises the question of whether there is something spe
ial about them relativeto other luminosity II 
lass B stars, e.g., in a di�erent stage of evolution, or whether theyjust in a normal quies
ent stage whi
h o

urs infrequently.A
knowledgements: We wish to thank the Citadel Development Foundation (SJA) and\T�UB_ITAK, The S
ienti�
 and Te
hni
al Resear
h Coun
il of Turkey" (KY & SE) fortheir support.
Referen
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ted Astronomi
al Catalogs, Vol. 1, NASA Goddard Spa
e Flight CenterKrzesinski, J., Pigulski, A., Kola
zkowski, A., 1999, A&A, 345, 505Maeder, A., 1980, A&A, 90, 311Rufener, F., Bartholdi, P., 1982, A&AS, 48, 503Waelkens, C., Lampens, P., Heynderi
kx, D., et al., 1990, A&AS, 83, 11
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Adelman & Albayrak (1997), who examined the Hippar
os photometry (ESA 1997)of the A0 to A5 supergiants in the 5th edition of the Bright Star Catalog (Ho�eit &Warren 1991), agreed with Maeder (1980) that their amplitudes in
rease with luminosity.Re
ently Adelman, Y�u
e, & Engin (2000) using the same methodology studied O andB supergiants. In the pro
ess they identi�ed some stars whi
h deserve further studyin
luding some espe
ially quies
ent stars.
Table 1: The mean amplitudesSpe
tral Classes Number Mean Amplitude [mag℄A0{A5Ia 13 0.069� 0.030A0{A5Iab 5 0.058� 0.018A0{A5Ib 8 0.035� 0.011A0{A5II 17 0.036� 0.048A6{A9Ia,Iab 4 0.050� 0.012A6{A9Ib 3 0.017� 0.006A6{A9II 9 0.029� 0.009F0{F9Ia 10 0.060� 0.072F0{F9Iab 7 0.033� 0.010F0{F9Ib 25 0.036� 0.037F0{F9II 46 0.025� 0.017Cepheids 44 0.059� 0.028

Here we extend these studies and examine the 
ooler supergiants of spe
tral type A6through F9 of luminosity 
lasses Ia, Ib, and II and also for 
ompleteness A0{A5 luminosity
lass II stars. Celestia 2000 (ESA 1998) sometimes lists di�erent spe
tral types for thesestars, espe
ially for those that are Cepheids. For example, HD 148321, whi
h we wouldhave in
luded in this study, was 
lassi�ed by Hou
k & Smith-Moore (1988) as an A1mstar. We also separated the known Cepheids from other F stars as they are both spe
traltype and photometri
 variables. We are parti
ularly interested in the relatively non-variable stars, espe
ially those in the Cepheid instability strip, as they are more easily
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studied spe
tros
opi
ally than their variable spe
tral type 
ohorts. We tried not to in
ludestars whi
h are known members of intera
tive binary systems. Although the bandpass ofHippar
os photometry is somewhat wider, the results in Table 1 are generally 
onsistentwith the averages of Maeder who used peak to peak V amplitudes. We also in
lude valuesbased on Adelman & Albayrak (1997). Maeder's results (in magnitudes) are 0.052 for A0{A9Ia stars, 0.039 for A0{A9Ib stars, 0.021 for B and AII stars, 0.051 for F0{F9Ia stars,0.047 for F0{F9Iab stars, and 0.028 for F0{F9II stars. The A6{A9Ib and F0{F9Iab andII stars are less variable than Maeder found. In part this may be a matter of statisti
s orbandpass. But one of these stars � Car is among the photometri
ally least variable starsfound by Hippar
os.Table 2 (available ele
troni
ally from the IBVS Web-site as 4947-t2.txt) 
ontains theName (if any), HD number, Spe
tral type, HIP number, number of a

epted transits,mean magnitude, standard errors, and amplitude for ea
h star whi
h 
ontributed tothe averages in Table 1. Table 3 (available ele
troni
ally from the IBVS Web-site as4947-t3.txt), whi
h is similar to Table 2, lists one Æ S
t star: � Pup, one RV Tauri (RVb)star: U Mon (see, e.g. Pollard et al. 1997), and 44 Cepheids. Here we also provide thevariable star designation.Several stars had amplitudes of 0:m01 and 0:m02. Of parti
ular note are those withstandard errors of 0:m0005 or less, HR 2345 (A0II), HR 3426 (A6II), HR 3452 (A5II),HR 3426 (A6II), � Car (A8Ib), � Lep (F0Ib), HR 1242 (F0II), 22 And (F2II), HR 4114(F2II), � Her (F2II), � Sgr (F2II), 35 Cyg (F5Ib), 41 Cyg (F5II), HR 8718 (F5II), HR7945 (F5II{III), Æ Vol (F6II), �2 Cen (F6II), 45 Dra (F7Ib), 
1 Nor (F9Ia), and HR 3643(F9II). With many of these belonging to luminosity 
lass II, what was seen in the Bsupergiants by Adelman, Y�u
e & Engin (2000) also o

urs in the A and F supergiants.Polaris (� UMi) is the least variable of the known Cepheids. Feast & Cat
hpole(1997) identi�ed it as a �rst overtone pulsator. There are only two other small amplitude(� 0:m10) Cepheids in Table 2, HR 690 and HR 4110, whi
h have standard errors greaterthan Polaris. The former is noted as a Cepheid and the latter as a SR variable by Celestia2000. They and the other F supergiants whi
h are not listed as Cepheids with amplitudesand standard errors greater than Polaris and most of their 
ohorts, V885 Cen (F0Iaep),HR 4912 (F3Ia), 89 Her (F2Ib), HD 161796 (F3Ib), � Car (F0II), and HR 981 (F2II-III),should be investigated in more detail. The last six stars are listed as unsolved variables byCelestia 2000 ex
ept for HR 981, whose variability is noted as spurious due to dupli
ity(this is also noted for HR 292), and 89 Her whi
h is noted as a SR variable with a periodof 68 days, but whose light 
urve suggests multiperiodi
ity.Having several kinds of stars o

upying similar positions in the HR diagram indi
atesthat their stru
tures and evolutionary histories are di�erent. What di�erentiates thenormal Cepheids, the �rst overtone pulsating Cepheids, and these other F supergiantswith slight photometri
 variability? Further is the variability of any of these stars relatedto that of the hotter supergiants su
h as Deneb?A
knowledgments: We wish to thank the Citadel Development Foundation (SJA) and\The S
ienti�
 and Te
hni
al Resear
h Coun
il of Turkey" (IHC, TC, & DK) for theirsupport.
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e, K., Engin, S. 2000, IBVS, No. 4946
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YY Eri (V = 8:m05{8:m80, P = 0:d3125) is a W UMa type e
lipsing binary, whoseorbital period variations have been argued by several authors. For example, Kim (1992)suggested that observed times of minima of YY Eri 
an be �tted to a non-linear ephemeriswith a sinusoidal term. Ma
eroni and van't Veer (1994) 
laimed, however, that some laterobservations in
luding ones of their own were deviating substantially from Kim's (1992)non-linear ephemeris. More re
ently, Kim et al. (1997) made an extensive study of theperiod variations of YY Eri, analyzing all the available photoele
tri
 and CCD minimadown to 1996 and some visual and photographi
 minima before 1950. They suggestedthat the most plausible me
hanism would be a 
y
li
 magneti
 a
tivity modulation of theprimary star 
ombined with a 
ontinuous mass transfer. They proposed two non-linearephemerides, both of whi
h have a periodi
 and a quadrati
 term, 
onsidering that thealternative period variations of YY Eri may be periodi
 ones rather than real abrupt
hanges.In this study, we 
arried out photoele
tri
 and CCD photometry of YY Eri with V �lterfrom November 1992 through February 2000. Gunma University (GU) group 
overed threeprimary and four se
ondary minima using a 25-
m teles
ope plus an SBIG ST-7, whileVariable Star Observers League in Japan (VSOLJ) group obtained two primary and twose
ondary minima using a 20-
m teles
ope plus a photoele
tri
 photometer (HamamatsuR647), a 25-
m teles
ope plus an SBIG ST-6, and a 6-
m/10-
m teles
ope plus SBIGST-5. The times of these observed minima were determined with Kwee and van Woerden's(1956) method. VSOLJ group also 
overed another ten minima of YY Eri, whi
h havebeen reported in VSOLJ Var. Star Bull.In addition to 86 photoele
tri
 and CCD minima listed by Kim et al. (1997), we
olle
ted another 31 photoele
tri
 and CCD minima in
luding those determined in thisstudy, as shown in Table 1. The table also gives (O � C)1 and (O � C)3 residuals andtheir epo
hs E for these minima, whi
h will be mentioned below. Among these data, were-determined the three minima of VSB 23 to four pla
es from the original individual datausing Kwee and van Woerden's (1956) method be
ause they are given to three pla
es ofde
imals in the sour
e. We marked one (HJD 2451126.0528) of the minima of VSB 33
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Table 1: Times of minima of YY Eri 
olle
ted in this study.HJD E (O � C)1 (O � C)3 Method Sour
e**2400000+ (
y
les) (days) (days)46026.1049* +38596.5 �0:0346 �0:0357 pe AAS 13646026.2641* +38597 �0:0362 �0:0372 pe AAS 13646027.2304* +38600 �0:0344 �0:0354 pe AAS 13646028.1945* +38603 �0:0348 �0:0358 pe AAS 13646028.3558* +38603.5 �0:0342 �0:0352 pe AAS 13648948.0655 +47685 �0:0001 +0:0002 pe This study (VSOLJ)50046.1407 +51100.5 +0:0023 +0:0018 CCD This study (VSOLJ)50049.1939* +51110 +0:0033 +0:0007 CCD VSB 2350050.1586* +51113 +0:0025 +0:0009 CCD VSB 2350071.0544 +51178 +0:0010 �0:0008 CCD This study (VSOLJ)50443.9947* +52338 +0:0056 �0:0002 CCD VSB 2350481.2888 +52454 +0:0061 �0:0001 CCD BAV-M 10250758.4211 +53316 +0:0087 �0:0006 pe IBVS 467050759.5467 +53319.5 +0:0091 �0:0003 pe IBVS 467050819.9885 +53507.5 +0:0096 �0:0004 CCD VSB 3350823.3630 +53518 +0:0084 �0:0017 CCD BAV-M 11150829.9538 +53538.5 +0:0086 �0:0016 CCD VSB 3350834.9382 +53554 +0:0098 �0:0005 CCD VSB 3350843.9400 +53582 +0:0097 �0:0007 CCD VSB 3351126.0528:* +54459.5 +0:0097: �0:0039: CCD VSB 3351129.1100 +54469 +0:0127 �0:0010 CCD VSB 3351200.9643 +54692.5 +0:0126 �0:0019 CCD VSB 3751496.427 +55611.5 +0:021 +0:003 CCD BBSAG 12251499.1572 +55620 +0:0180 �0:0000 CCD This study (GU)51533.0764 +55725.5 +0:0194 +0:0010 CCD This study (GU)51534.0411 +55728.5 +0:0196 +0:0012 CCD This study (GU)51535.9672 +55734.5 +0:0167 �0:0017 CCD This study (VSOLJ)51537.0941 +55738 +0:0184 �0:0001 CCD This study (GU)51538.0594 +55741 +0:0192 +0:0007 CCD This study (GU)51598.9842 +55930.5 +0:0205 +0:0013 CCD This study (GU)51599.9478 +55933.5 +0:0197 +0:0004 CCD This study (GU)* see text* AAS 136: Yang & Liu (1999); BBSAG 122: BBSAG Bull., 122, 4, BAV-M 102: BAV Mitteilungen,Nr. 102; BAV-M 111: BAV Mitteilungen, Nr. 111; IBVS 4670: Selam, G�urol & M�uyessero�glu(1999); VSB 23: VSOLJ Var. Star Bull., 23, 2; VSB 33: Nagai (1999); VSB 37: Nagai (2000)
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with a 
olon and will not use it in our dis
ussion, be
ause this minimum is found not freefrom somewhat large observational s
atters in our re-examination of the original data.Now, we will brie
y dis
uss the orbital period variations of YY Eri based on all thephotoele
tri
 and CCD minima available to us. Figure 1 shows the O�C diagram of YYEri 
onstru
ted with the following linear ephemerisPrim: Min = HJD 2433617:51983 + 0:321496212� Ewhi
h is given by Kim et al. (1997, Eq. (1) in their paper).
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Figure 1. O � C diagram of YY Eri 
onstru
ted with the linear ephemeris of Kim et al. (1997, Eq. (1)in their paper). The open 
ir
les are the minima used by Kim et al. (1997) while �lled 
ir
les are those
olle
ted in this study. The dotted line indi
ates the non-linear ephemeris of Kim et al. (1997, Eq. (2) intheir paper), and the broken line represents the \best-�t" ephemeris with a sinusoidal and a quadrati
term. The segments of solid straight lines show a 
ombination of linear ephemerides listed in Table 2.
It turns out that the O�C values of �ve minima of AAS 136 (Yang and Liu, 1999) aresystemati
ally smaller than those of nearly same epo
hs by 0:d03{0:d04. Sin
e the dis
rep-an
y is una

eptably large, we will not take a

ount of these minima in our dis
ussion.It is noted, however, that the O�C values be
ame satisfa
torily 
onsistent with those ofnearly the same epo
hs if exa
tly one day is added to ea
h of these minima.The dotted line in Figure 1 shows one of the two non-linear ephemerides proposed byKim et al. (1997, Eq. (2) in their paper), whi
h has a sinusoidal and a quadrati
 term.Figure 2a displays the (O � C)1 residuals from this non-linear ephemeris. They are alsolisted in Table 1. This ephemeris represents the overall O � C variation of YY Eri fairlywell ex
ept for the last few thousand 
y
les, where (O � C)1 residuals in
rease rapidly,suggesting that the ephemeris of Kim et al. (1997) 
an be applied no longer for theseepo
hs. It is also found that the same is true of the 
ase of the other non-linear ephemerisof Kim et al. (1997, Eq. 3 in their paper), although no line for the ephemeris is drawn inFigure 1.
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Figure 2. (a) (O�C)1 residuals from Eq. (2) in the paper of Kim et al. (1997). (b) (O�C)2 residualsfrom the non-linear ephemeris with a sinusoidal and a quadrati
 term �tted to all the data.(
) (O � C)3 residuals from a 
ombination of the linear ephemerides given in Table 2.
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Table 2: Linear ephemeris of YY Eri for ea
h intervalInterval Division Linear Ephemeris Period Change& Duration Primary Min. �P=P� 5700 days HJD 2433574.4392 + 0:32149630� (E + 134)� 1 � 1HJD 2439300 �3:3�10�64600 days HJD 2440201.1179 + 0:32149523� (E � 20478)� 3 � 5HJD 2443900 +5:2�10�66000 days HJD 2444636.1486 + 0:32149692� (E � 34273)� 3 � 4HJD 2449900 +8:9�10�6� 1700 days HJD 2450045.9782 + 0:32149979� (E � 51100)� 3 � 9

Assuming that the ephemeris of YY Eri is still represented by an equation having asinusoidal and a quadrati
 term over the 
y
les down to the latest minimum, we obtain the\best-�t" solution whi
h is shown by the broken line in Figure 1. However, the obtainedephemeris, whose parameters are not presented here, does not represent the overall O�Cvariation so well. In fa
t, as seen in Figure 2b, the (O�C)2 residuals from this ephemerisshow a somewhat wave-like pattern rather than a random s
attering around (O�C)2 = 0.It is also noti
ed that the dedu
ed periodi
ity (� 76 yr) of the periodi
 term is mu
h longerthan the time span (� 49 yr) 
overed with the photoele
tri
 and CCD minima availableto us. Therefore, at the moment, no strong eviden
e seems to exist that the ephemeris ofYY Eri should have a periodi
 term.Next, we assume that YY Eri has experien
ed only abrupt period 
hanges. Dividing theobservationally 
overed span (� 49 yr) into four 
onstant period intervals, we 
omputed alinear ephemeris for ea
h interval with the least square method, whi
h is shown in Table 2and also in Figure 1 with a segment of straight solid line. Although Kim et al. (1997) alsoderived su
h a 
ombination of linear ephemerides for YY Eri, we adopt di�erent intervalsfrom theirs. For example, we separated the span E = �133:5 � (+47685) into three
onstant period intervals, while they divided it into �ve intervals. Keeping in mind thatobserved times of minima are more or less a�e
ted by measured errors in observationsand by possible 
u
tuant e�e
ts due to stellar \a
tivity", we believe that, to investigatethe nature of the overall O � C variation, the least divisions would be more reasonableas far as no appre
iably systemati
 residuals are presented. It is also noti
ed that thereexists a signi�
ant dis
ontinuity between the two linear ephemerides of Kim et al. (1997)around E ' 36000 (see Fig. 2 in their paper), whi
h is una

eptable unless another twoperiod jumps are supposed to have o

urred around there. The (O � C)3 residuals fromthe linear ephemerides obtained in this study are given in Table 1 and also in Figure 2
,where we see no signi�
ant wave-like pattern as found in Figure 2b.In 
on
lusion, the observed orbital period variations of YY Eri are more likely to beapproximated by abrupt 
hanges than by periodi
 ones. Kim et al. (1997) 
laimed thatabrupt period 
hanges are less plausible for YY Eri be
ause no eviden
e of anisotropi
mass eje
tion had been reported. There are some binaries, however, whose abrupt period
hanges are 
onsidered due to a 
y
li
 magneti
 a
tivity of the 
omponent(s) (e.g. �Simon,1997a, 1997b). Therefore, an abrupt period 
hange approximation does not ne
essarily
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ex
lude the possibility of a 
y
li
 magneti
 a
tivity me
hanism for YY Eri.
Referen
es:Kim, C. H., 1992, in Kondo, Y., Sistero R. F. and Polidan, R. S. (eds.), IAU Symp., 151,383Kim, C. H. et al., 1997, AJ, 114, 2753Kwee, K. K., & van Woerden, H. 1956, BAN, 12, 327Ma
eroni, C., & van't Veer, F. 1994, A&A, 289, 871Nagai, K., 1999, VSOLJ Var. Star Bull., 33, 2Nagai, K., 2000, VSOLJ Var. Star Bull., 37, 3Selam, O. S., G�urol, B., & M�uyessero�glu, Z., 1999, IBVS, No.4670�Simon, V., 1997a, A&A, 319, 886�Simon, V., 1997b, A&A, 327, 1087Yang, Y., & Liu, Q., 1999, A&AS, 136, 139
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HD 77191: ANOTHER VARIABLE SOLAR TWINLEBZELTER, T.Institut f�ur Astronomie, A-1180 Vienna, Tuerkens
hanzstr. 17, Austria, email: lebzelter�astro.univie.a
.at

The University of Vienna runs two automati
 photometri
 teles
opes (APT) in theSouthern Arizona desert named Wolfgang and Amadeus. A des
ription of the teles
opesand the used photometers is given by Strassmeier et al. (1997). Beside other programsthe teles
opes are used for monitoring the light 
hange of long period AGB variables(Lebzelter 1999, Kers
hbaum et al. 2000). The dis
overy of a new photometri
 variable Gstar reported here has been made in the 
ourse of a short time monitoring of a group ofAGB stars for determining their 
urrent brightness. Typi
ally one datapoint is obtainedper night. The new variable has been used as a 
omparison star within this program.HD77191 has been observed together with the program star RT Cn
 (M5III) and these
ond 
omparison star HD76678 (G5). Observations have been done with Wolfgangusing Johnson B and V �lter. HD77191 has been identi�ed as variable by 
omparison ofthe light 
hange of RT Cn
 relative to both 
omparison stars.
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JD 2400000+Figure 1. Light 
hange of HD77191
Figure 1 shows the light 
hange of HD77191 in both �lters. Data have been derivedrelative to the se
ond 
omparison star HD76678 (V = 8:m39, B � V = 0:m83 from Ty
hoCatalogue, Perryman et al. 1998). Ea
h datapoint is the mean of ten measurements. Themean s
atter of these measurements is 0:m004 in B and 0:m003 in V , respe
tively, therefore
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learly smaller than the amplitude of the variations observed. Figure 2 presents the resultsof a Fourier analysis of the data using Period98 (Sperl 1998). From the strongest peak(0.099988 
/d) we derive a period of 10:0� 0:2 days. Figure 3 gives the visual brightnessversus phase.
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]Figure 2. Result of a Fourier analysis on the data. The upper panel gives the spe
tral window, thelower panel the amplitude spe
trum
The light 
urve is obviously asymmetri
. Inspe
tion of the mean light 
urve in Figure 3as well as of the total light 
hange (Fig. 1) reveals a bump on the des
ending bran
h of thelight 
urve around phase 0.5. The light 
hange is similar in both �lters with an amplitudeof about 0.04 magnitudes. The asymmetry of the light 
urve 
an also be seen as a se
ondpeak in the spe
trum of the Fourier analysis (Fig. 2).
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phaseFigure 3. Phase plot of the light variations of HD77191 using a period of 10.0 days. Data pointsbetween 1.0 and 1.2 are repeated for 
larity
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No investigation on this star has been reported in the literature. The Hippar
os 
at-alogue (Perryman et al. 1998) gives a spe
tral type of G0 whi
h is in agreement withthe B � V value of 0:m67 derived both by Hippar
os and by our APT measurements.The Hippar
os parallax for this star of 15:58� 1:15 milliar
se
onds gives an absolute Vbrightness MV = 4:83 (without any 
orre
tions for reddening). It is therefore probably amain sequen
e G0 star, similar to our Sun. The Hippar
os measurements indi
ate thatHD77191 is a single star.We propose that the reason for the star's variability are star spots on its surfa
e. Severalstars similar to the Sun have been found already to show su
h variability (Lo
kwood etal. 1997, Strassmeier et al. 1999). Strassmeier & Bopp (1992) presented the results ofdi�erent star spot geometries on the photometri
 light 
hange. Following their parameterstudy the light 
urve of HD77191 may be explained by the assumption of two spots ofdi�erent size at di�erent latitudes on the star's surfa
e (
ompare their Fig. 10 and 11).The variability in B � V is very small (total amplitude of about 0:m01), but indi
atesthat the star is reddest during its light minimum around phase 0.6. This is in agreementwith \dark" spots on the stellar surfa
e.The measured period of the light 
hange of 10 d is then the rotation period of the starat the latitude of the spot(s). This period is quite long for an a
tive G0 dwarf (
ompareFig. 1 in Hall 1991). Our data do not allow to derive any results on di�erential rotationof this star.On the one hand, HD77191 is very similar to our Sun in several aspe
ts. On the otherhand, there is an obvious di�eren
e in a
tivity between the Sun and HD77191. This makesthis star an interesting obje
t for further spe
tros
opi
 and photometri
 investigations tounderstand variability of main sequen
e stars in that part of the HRD.A
knowledgements: This resear
h has been supported by the Austrian S
ien
e Fundunder proje
t number S7301-AST and P14365-PHY. The author wishes to thank KlausStrassmeier for helpful 
omments on the manus
ript.
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hbaum, F., Lebzelter, T., Lazaro, C., 2000, A&A, submittedLebzelter, T., 1999, A&A, 351, 644Lo
kwood, G.W., Ski�, B.A., Radi
k, R.R., 1997, ApJ, 485, 789Perryman, M.A.C., Brown, A.G.A, Lebreton, Y., et al., 1998, A&A, 331, 81Sperl, M., 1998, Comm. Astroseismology, 111, 1Strassmeier, K.G., Bopp, B.W., 1992, A&A, 259, 183Strassmeier, K.G., Boyd L.J., Epand, D.H., Granzer, Th., 1997, PASP, 109, 697Strassmeier, K.G., Serkowits
h, E., Granzer, Th., 1999, A&A Suppl., 140, 29
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PERIOD VARIATION OF XX CYGNI REVISITEDKISS, L.L.; DEREKAS, A.Department of Experimental Physi
s and Astronomi
al Observatory, University of Szegede-mail: l.kiss�physx.u-szeged.hu

The light variation of XX Cygni (= HIP 98737, spe
tral type A5{F5, hV i = 11:m7,P � 0:d1349, �V = 0:m80) was dis
overed by Ceraski (1904). While Shapley & Shapley(1915) referred to XX Cyg as \the shortest-period variable star known", M
Namara &Feltz (1980) highlighted the importan
e of XX Cyg by noting the fa
t, that this starhas longer period than any other high-velo
ity variables of this type. The single periodi
nature of the star was re
ognized by Nijland (1923) and the follow-up studies regarding thedes
ription of the light variation 
on
entrated on dete
ting small, se
ular 
hanges of thelight 
urve shape or the period. A full set of physi
al parameters was determined by Joner(1982). Szeidl & Mahdy (1981) published a very thorough period study 
on
luding thatthe period of XX Cyg su�ered a sudden 
hange by +87�10�9 day (�P=P = 6�10�7) in1942 and was 
onstant otherwise. Sin
e then a few times of maxima have been publishedin almost every observing season, but there has been no paper dealing with the veryre
ent behaviour of the period 
hange. For this purpose, we made new CCD observations,
olle
ted all available epo
hs of maximum and analysed the resulting O � C diagram.Un�ltered CCD observations were 
arried out at University of Szeged on three subse-quent nights (July 31{August 2, 2000). The applied instrument was the 0.28-m S
hmidt{Cassegrain-type teles
ope lo
ated in the very 
enter of the 
ity of Szeged. The dete
torwas an SBIG ST{9E CCD 
amera (512 � 512 pixels) giving an angular resolution ofabout 200/pixel. The exposure time was 20 se
onds and the frames were obtained almostuninterruptedly enabling a very good phase 
overage during every 
y
le.The data were redu
ed with standard tasks in IRAF. We made aperture photometrywith IRAF/DIGIPHOT. Two nearby stars were 
hosen as 
omparison and 
he
k stars(
omp = GSC 3948-2542, 10:m4, 
he
k = GSC 3948-2105, 10:m9). Throughout the ob-servations we did not �nd signi�
ant di�erential brightness variations larger than 0:m015implying a photometri
 a

ura
y of the same order. A single-night light 
urve is shown inFig. 1. The whole dataset 
ontains 826 individual data points obtained on three nights.They are available upon request from the �rst author. All data were phased with the�nally adopted ephemeris (see later) and the 
orresponding phase diagram is plotted inFig. 2.Five new times of maxima were determined from the individual 
y
les by �tting low-order (3{5) polynomials to the top part of the light 
urves. The estimated a

ura
y isabout 0.0003 days. To 
onstru
t the updated O � C diagram, we 
olle
ted all availabledata from the literature. Szeidl & Mahdy (1981) gave a full 
ompilation until 1980,
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Figure 1. The un�ltered light 
urve of XX Cygni obtained on August 1, 2000
therefore, we had only to add new data published by Romano & Perissinotto (1982),Joner (1982), Sadun & Ressler (1986), Rodr��guez et al. (1993), Kim & Joner (1994) andAgerer & H�ubs
her (2000). In 
ases when the authors listed only the photometri
 data,we determined the individual epo
hs of maximum with the same �tting pro
edure. Wehave to note that the typi
al light 
urve sampling is less dense than ours, therefore, someof the determined epo
hs are of lower quality.The �nal sample in
luding times of maxima from Szeidl & Mahdy (1981) 
ontains 88points. The O � C values were 
al
ulated with the same formula as in Szeidl & Mahdy(1981): Hel: JDmax = 2430671:1010+ 0:134865070�E. Six dis
ordant points whi
h wereobviously bad had to be reje
ted. The remaining 82 points were used to form yearlymeans of the 
y
le numbers and O�C values. The resulting diagram is plotted in Fig. 3.The two well-de�ned linear bran
hes give further support to the main 
on
lusion bySzeidl & Mahdy (1981) that the period of XX Cyg su�ered a sudden 
hange in 1942 andsin
e then it has remained 
onstant. The amount of period 
hange is (+92:8�9:8)�10�9days, or �P=P = 6:9�10�7. This is somewhat larger than the value determined by Szeidl& Mahdy (1981) | 87�10�9 days | that 
an be attributed to our longer dataset allowinghigher a

ura
y. Our work extends the results of Szeidl & Mahdy (1981) by a further20-year long period of time and thanks to the relatively large number of observations, we
ould determine a very a

urate ephemeris for XX Cyg. By a least-squares linear �t ofthe se
ond bran
h of the O � C diagram, we obtained the following formula:Hel: JDmax = 2451757:3984 + 0:13486513(5)� E:The reason of the abrupt period 
hange has remained essentially unknown sin
e itsdete
tion. Re
ently, Breger & Pamyatnykh (1998) shortly dis
ussed the observed period
hanges in SX Phe stars 
on
luding that sudden jumps 
annot be des
ribed in terms oflong-term stellar evolution, but they are most likely in 
onne
tion with nonlinear e�e
ts inpulsation. Similar 
on
lusion was also rea
hed by Rodr��guez et al. (1995). Mixing eventsin the semi
onve
tive zone or slight overshooting at the 
onve
tive 
ore edge predi
ted by
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Figure 2. The phase diagram of all un�ltered observations 
al
ulated with the adopted ephemeris(E0 = HJD 2451757:3984, P = 0:134865123 days)
Table 1: Times of maxima of XX Cyg (HJD� 2400000). Referen
es: (1) Romano & Perissinotto (1982),(2) Joner (1982), (3) Sadun & Ressler (1986), (4) Rodr��guez et al. (1993), (5) Kim & Joner (1994), (6)Agerer & H�ubs
her (2000). Cy
le numbers and O�C values were 
al
ulated with the ephemeris of Szeidl& Mahdy (1981)Hel. JD E O � C Ref. Hel. JD E O � C Ref.38939.4210 61308 0.0123 (1) 46631.7142 118345 0.0065 (5)38961.3960 61471 0.0043 (1) 46951.6171 120717 0.0094 (4)40124.3460 70094 0.0128 (1) 46999.4899 121072 0.0051 (4)40152.2470 70301 �0.0033 (1) 46999.6249 121073 0.0053 (4)44437.8645 102078 0.0069 (2) 47001.5153 121087 0.0076 (4)44440.8298 102100 0.0052 (2) 47001.6508 121088 0.0082 (4)44456.7445 102218 0.0058 (2) 47004.4814 121109 0.0066 (4)44461.7353 102255 0.0066 (2) 47360.7955 123751 0.0072 (5)44461.8705 102256 0.0069 (2) 47361.7374 123758 0.0051 (5)44513.6594 102640 0.0076 (2) 50674.4279 148321 0.0049 (6)45901.6893 112932 0.0062 (3) 50677.3965 148343 0.0064 (6)45906.6798 112969 0.0067 (3) 50677.5315 148344 0.0066 (6)45928.6638 113132 0.0077 (3) 51305.4641 153000 0.0074 (6)45941.7467 113229 0.0087 (5) 51757.3984 156351 0.0088 this paper45945.7926 113259 0.0086 (5) 51757.5342 156352 0.0098 this paper46581.8129 117975 0.0053 (5) 51758.3432 156358 0.0096 this paper46583.8378 117990 0.0072 (5) 51758.4773 156359 0.0088 this paper46627.5333 118314 0.0064 (4) 51759.4214 156366 0.0089 this paper
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Figure 3. The mean O � C diagram of XX Cyg
Sweigart & Renzini (1979) are the most widely a

epted theoreti
al explanations. Follow-up observations are 
ru
ial to monitor the 
onstan
y of the period and to dete
t furtherpossible sudden 
hange(s).This resear
h was supported by the \Bolyai J�anos" Resear
h S
holarship of LLK fromthe Hungarian A
ademy of S
ien
es, Hungarian OTKA Grant #T032258 and SzegedObservatory Foundation. The observations were a
quired during the 
ourse of SummerTraining Programme for students of astronomy at University of Szeged. The NASA ADSAbstra
t Servi
e was used to a

ess data and referen
es. This resear
h has made use ofSimbad Database operated at CDS, Strasbourg, Fran
e.
Referen
es:Agerer, F., H�ubs
her, J., 2000, IBVS, No. 4912Breger, M., Pamyatnykh, A.A., 1998, A&A, 332, 958Ceraski, W., 1904, AN, 165, 61Joner, M.D., 1982, PASP, 94, 289Kim, C., Joner, M.D., 1994, Ap&SS, 218, 113M
Namara, D.H., Feltz, K.A., 1980, PASP, 92, 195Nijland, A.A., 1923, Utre
ht Re
h. Astr., 8, 144Rodr��guez, E., Rolland, A., L�opez de Co
a, P., 1993, A&AS, 100, 571Rodr��guez, E., L�opez de Co
a, P., Mart��n, S., 1995, A&A, 299, 108Romano, G., Perissinotto, M., 1982, IBVS, No. 2161Sadun, A.C., Ressler, M.E., 1986, PASP, 98, 504Shapley, H., Shapley, M.B., 1915, ApJ, 42, 148Sweigart, A.V., Renzini, A., 1979, A&A, 71, 66Szeidl, B., Mahdy, H.A., 1981, Comm. Konkoly Obs., No. 75
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CCD PHOTOMETRY OF THE ECLIPSING BINARY HV AQUARIIMOL�IK, PETR; WOLF, MAREKAstronomi
al Institute, Charles University Prague, CZ { 180 00 Praha 8, V Hole�sovi�
k�a
h 2, Cze
h Republi
e-mail: wolf�mbox.
esnet.
z
The W UMa type e
lipsing binary HV Aquarii (BD �3Æ5183, GSC 5198.0659, PPM205095, �2000 = 21h21m25:s3, Æ2000 = �3Æ903700, Vmax = 10:m0) is a relatively new variablewith a short orbital period of about 9 hours. It was dis
overed by Hutton (1992) duringa photometry of minor planets. The �rst photoele
tri
 measurements were obtainedindependently in O
tober 1992 by S
hirmer & Geyer (1992) and Robb (1992). S
hirmer& Geyer (1992) determined light elements from their high speed photometry using these
ondary minima: Se
: Min: = HJD 2448840:4548 + 0:d374460� Eand 
on
luded that the spe
tral type is G5 a

ording to the average B � V = 0:m70 Theyalso noted, that both 
omponents show strong 
hromospheri
 a
tivity. Robb (1992) basedon his V;R CCD photometry, derived another ephemeris with longer orbital period:Pri: Min: = HJD 2448835:7736 + 0:d374479� E:He used the LIGHT modelling program for a determination of physi
al and geometri
alparameters of the system. He 
on
luded that HV Aqr is in a 
onta
t 
on�guration withan extreme mass ratio q = M2=M1 = 0:146, in
lination of 78.3 degrees and �llout fa
tor0.475 (solution in R �lter). The temperature of both 
omponents was assumed to be6500 K.Our new CCD photometry of HV Aqr was 
arried out during two 
onse
utive nights,17 and 18 August 2000, at the Ond�rejov Observatory, Cze
h Republi
. A 65-
m re
e
tingteles
ope with a CCD-
amera ST-8 was used. The measurements were done using thestandard R �lter with typi
ally 10{15 s exposure time. The nearby stars GSC 5198.0636(V = 11:m4) on the same frame as HV Aqr served as 
omparison star. Unfortunately,the star SAO 145329, used frequently as a 
omparison star by previous observers wasover-exposed on our frames. The standard error of measurements, probably due to non-photometri
 
onditions, varies between 0.01 and 0.03 mag. Two moments of primary andse
ondary minima and their errors were determined using the least squares �t to the dataand by the bise
ting 
ord method. These new times of minimum are presented in Table 1.The epo
hs were 
al
ulated using the new linear light elements.Visual observations of HV Aqr were done by P. Molik in 1995 (5 August{26 O
tober).He used a 0.2-m refra
tor at the Petrin Hill Observatory in Prague (Cze
h Republi
).Visual estimates were done by the method of Nijland{Blazhko using a series of three
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Figure 1. O � C graph for the times of minimum of HV Aqr. The residuals 
orresponding tophotoele
tri
 and CCD data are denoted by 
ir
les, dots represents the visual timings of Martignoniand P.M.

Figure 2. Composite R light 
urve of HV Aqr.
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Table 1: Times of minimum of HV Aqr.No. JD Hel.� Epo
h O � C Method Sour
e2400000 (days) Filter1 48835.7737 0.0 �0.0005 pe R; V Robb (1992)2 48840.4544 12.5 �0.0005 pe V S
hirmer & Geyer (1992)3 48841.5749 15.5 �0.0034 pe V S
hirmer & Geyer (1992)4 48842.5161 18.0 0.0016 pe V S
hirmer & Geyer (1992)5 48843.4507 20.5 0.0001 pe V S
hirmer & Geyer (1992)6 48844.7616 24.0 0.0004 pe R; V Robb (1992)7 48844.9481 24.5 �0.0003 pe R; V Robb (1992)8 48845.8848 27.0 0.0002 pe R; V Robb (1992)9 48850.5641 39.5 �0.0012 pe V S
hirmer & Geyer (1992)10 48852.8126 45.5 0.0006 pe R; V Robb (1992)11 48853.9351 48.5 �0.0003 pe R; V Robb (1992)12 48858.8033 61.5 �0.0001 pe R; V Robb (1992)13 48859.7404 64.0 0.0009 pe R; V Robb (1992)14 48859.9275 64.5 0.0008 pe R; V Robb (1992)15 48862.5514 71.5 0.0035 pe V S
hirmer & Geyer (1992)16 48866.8560 83.0 0.0018 pe R; V Robb (1992)17 48882.3932 124.5 �0.0010 pe V S
hirmer & Geyer (1992)18 48883.3281 127.0 �0.0022 pe V S
hirmer & Geyer (1992)19 48883.5173 127.5 �0.0003 pe V S
hirmer & Geyer (1992)20 49217.523 1019.5 �0.011 vis Martignoni (1996)21 49219.412 1024.5 0.006 vis Martignoni (1996)22 49934.625 2934.5 0.005 vis this paper23 49935.550 2937.0 �0.006 vis this paper24 49983.481 3065.0 �0.006 vis this paper25 49989.490 3081.0 0.012 vis this paper26 49999.386 3107.5 �0.015 vis this paper27 50000.341 3110.0 0.004 vis this paper28 50015.325 3150.0 0.009 vis this paper29 50017.379 3155.5 0.004 vis this paper30 51774.5178 7848.0 0.0000 CCD R this paper31 51775.45391 7850.5 0.0000 CCD R this paper
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Figure 3. Geometri
al representation of HV Aqr at phase 0.25.

omparison stars: GSC 5198.1260, GSC 5198.0999, and GSC 5198.0636. Total 192 esti-mates were obtained. The supposed mean error of a single estimate is �0:05 mag. Toavoid any prejudi
e about the behaviour of this low-amplitude star no predi
tion of timesof minimum light was used.The period of HV Aqr was studied by means of an O � C diagram analysis. Wetook into 
onsideration all photoele
tri
 measurements of S
hirmer & Geyer (1992) andRobb (1992) as well as results of our CCD measurements given in Table 1. A total of 21photoele
tri
 times of minimum light were used in our analysis, with 13 se
ondary e
lipsesamong them. The new linear light elementsPri: Min: = HJD 2448835:77422 + 0:37445764� E;�0:00033 �0:00000014were 
al
ulated by the least squares method. Our resulting period is about 2 se
ondsshorter than was obtained by Robb (1992). The O�C residuals for all times of minimumare shown in Figure 1. The visual estimations of Martignoni (1996) and of the presentpaper are also plotted as dots.Our R light 
urve was used for the preliminary determination of photometri
 elementsusing the Binary Maker 2.0 redu
tion software (Bradstreet 1993). The initial set of pa-rameters was the same as in Robb (1992). We arrived at the following elements: q = 0:18,�llout fa
tor 0.40 and in
lination of 78.3 degrees in a good agreement with the previoussolution. The temperatures were adopted to be T1 = 5500 K and T2 = 5300 K, whi
hseems us to be more 
onsistent with G5 spe
tral type. The 
omputed light 
urve basedon these new elements is 
ompared with our measurements in Figure 2, the geometri
alrepresentation of HV Aqr at phase 0.25 is displayed in Figure 3.A
knowledgement. This work has been supported in part by the Grant Agen
y of theCze
h Republi
, grant No. 205-99-0225
Referen
es:Bradstreet, D., 1993, Binary Maker 2.0, Conta
t Software, Norristown, PA 19401-5505Hutton, R.G., 1992, IBVS, No. 3723Martignoni, M., 1996, BBSAG Bull. 113, 1Robb, R.M., 1992, IBVS, No. 3798S
hirmer, J., Geyer E.H., 1992, IBVS, No. 3785



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4952 Konkoly ObservatoryBudapest6 September 2000HU ISSN 0374 { 0676BV PHOTOMETRY OF THE BINARY STAR VW LMiDUMITRESCU, A.Astronomi
al Institute of the Romanian A
ademy, Str. Cutitul de Argint 5, RO-75212, Bu
harest 28, Romania,e-mail: alex�roastro.astro.ro
Name of the obje
t:VW LMi = HIP 54003 = HD 95660Equatorial 
oordinates: Equinox:R.A.= 11h02m51:s9 DEC.= 30Æ24054:005 2000.0Observatory and teles
ope:Astronomi
al Institute of the Romanian A
ademy, 0.5-m f=15 Cassegrain re
e
torDete
tor: EMI 9502B type photomultiplierFilter(s): B and VComparison star(s): HD 95977, SAO 62390Che
k star(s): HD 94883Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: EWRemarks:VW LMi (HIP 54003, HD 95660) was found to be a variable star by the Hippar-
os/Ty
ho mission. The Variability Annex of the Hippar
os Catalogue (ESA 1997)reports VW LMi to have a period of 0:d477547, with Hp magnitude ranging be-tween 8.031 to 8.446. The star was 
lassi�ed as a W UMa e
lipsing binary type.The spe
tral type is listed as F3V. Up to the present, no observations 
an be foundin literature. Nine nights of data were obtained between 15 April 1999 and 9 May2000. The �lters used are in 
lose a

ordan
e with the UBV Johnson system.From the light 
urves produ
ed, four times of minimum light (one primary andthree se
ondaries) were determinated. These times, given in Table 1, are 
al
ulateda

ording to the method des
ribed by Kwee and van Woerden (1956). The phasedlight 
urves were obtained using the ephemerisMin: I = HJD 2451635:3084 + 0:d477547� E:
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Table 1Min HJD Type Epo
h2400000.0+51288.3670 Se
ondary �726.551617.3998 Se
ondary �37.551635.3084 Primary 0.51671.3594 Se
ondary 75.5

Figure 1.
Referen
es:Kwee, K.K. and van Woerden, H, 1956, BAN, 12, 327ESA, 1997, The Hippar
os Catalogue, ESA SP-1200
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UBV OBSERVATIONS OF AG DraIN THE END OF THE LATEST ACTIVE PHASE AND AFTER ITTOMOV, N.; TOMOVA, M.NAO Rozhen, Institute of Astronomy, P.O. Box 136, BG-4700 Smolyan, Bulgaria,e-mail: rozhen�mbox.digsys.bg

The photometri
 history of the symbioti
 star AG Dra in
ludes many a
tive phasesseparated by quies
ent periods, whi
h are 
hara
terized with an U 
olour orbital variabilitywhose amplitude is about one magnitude. This variability is supposed to be due to ano

ultation of a bright nebular region by the 
ool giant in the system (Mikolajewskaet al. 1995, Friedjung et al. 1998). The last a
tive phase was 
hara
terized by �ve rapidbrightenings realized every year from 1994 to 1998 (Petrik & Hri
 1994, Skopal & Cho
hol1994, Montagni et al. 1996, Petrik et al. 1998, Tomova & Tomov 1998). Their amplitudeswere about one magnitude in the V band and rea
hed up to four magnitudes in the Uband. In this note we present new UBV photometri
 data a
quired during the latesteruption in 1998 and after it, when the brightness gradually rea
hed its quies
ent values.
Table 1: Photometri
 observations of AG DraJD� 2450000 n V B U JD� 2450000 n V B U828.7 2 9.790 11.176 11.566 1357.3 3 9.728 11.097 11.525865.7 3 9.707 11.103 11.429 1401.3 3 9.702 11.094 11.460866.6 3 9.713 11.089 11.433 1404.3 3 9.708 11.061 11.442867.6 4 9.728 11.098 11.418 1408.3 2 9.715 11.101 11.469877.6 3 9.725 11.089 11.402 1437.3 3 9.766 11.150 11.4221007.5 2 9.659 10.828 10.195 1509.2 1 9.713 11.097 11.3381015.4 3 9.621 10.680 10.023 1510.2 1 9.702 11.087 11.3241027.3 2 9.410 10.334 9.389 1581.6 3 9.758 11.120 11.1121087.2 2 9.643 10.764 10.181 1626.5 4 9.753 11.088 11.0261088.2 2 9.628 10.777 10.222 1627.5 4 9.740 11.090 11.0111226.6 3 9.747 11.148 11.402 1715.4 3 9.822 11.222 11.3201239.6 3 9.754 11.135 11.407 1716.5 2 9.833 11.235 11.3431293.4 3 9.818 11.219 11.513 1718.5 2 9.823 11.220 11.3621298.4 4 9.797 11.217 11.518 1721.4 3 9.827 11.240 11.3791332.4 3 9.794 11.190 11.527

Three 
olour UBV photometry of AG Dra was obtained during January 1998{June2000 (Table 1) with a single 
hannel photoele
tri
 photometer, mounted at the Cassegrain
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fo
us of the 0.6-m teles
ope of the National Astronomi
al Observatory Rozhen. The
omparison stars and the a

ura
y of the measurements were the same like those presentedin the work of Tomova & Tomov (1998). To 
onsider our quies
ent data we used theephemeris JD(Umin) = 2 442 514:4 + 552:4 � E of Skopal and Cho
hol (1994). The zeroepo
h is that of the photometri
 minimum, when the 
ool giant is in front of the hot
omponent.

Figure 1. The UBV light 
urves of AG Dra
Figure 1 gives the three-
olour light 
urve of AG Dra during the time of the observa-tions. It is seen that the brightening of the star in 1998 is followed by a period of quies
en
ewhen the light in the B and V spe
tral regions rea
hed its typi
al values during quies
entstate. At that time the variations of the U light were probably determined by the orbitalmotion, sin
e the smallest and greatest values are at the epo
hs of the orbital photometri
minimum and maximum. Our data are not 
omplete during the eruption, but they showthat the light varied in all the 
olours and the amplitude of the variation was larger forthe shorter wavelengths. The variation of the U magnitude indi
ates an in
rease by afa
tor of 4.8 of the light 
ompared with the quies
ent period before the 1994{1998 a
tivephase. The B and V in
rease fa
tors are 2.0 and 1.3.The brightness at the time of the orbital minimum is greater than the brightness at theorbital minima during the quies
ent stage before 1994 (Hri
 et al. 1993, Hri
 et al. 1994).Its in
reased value is determined by the greater number of the re
ombinating ions in the
ir
umbinary nebula. Tomov et al. (2000) 
onsidered the U orbital variations of AG Dra



IBVS 4953 3
during quies
en
e. They 
ame to the 
on
lusion that the whole 
ir
umbinary nebula ofthis system is an ionized region (ex
ept the portion o

ulted by the 
ool star) as its hotstellar 
omponent is very luminous. Consequently, the growth of the luminosity alone willnot lead to an in
rease of the number of the re
ombinating ions. It 
an be 
aused by agrowth of the mass-loss rate of the giant star (Friedjung et al. 1998), and be
ause of amass out
ow by the hot 
omponent during the a
tive phase as well. On the other hand,there are no pronoun
ed minima on the B and V light 
urves at the epo
h of this orbitalminimum, whi
h is due to the di�erent pattern of variability of the light of AG Dra inthe region of these photometri
 systems (Bastian 1998, Friedjung et al. 1998).The authors thank their 
olleague Dr. R. Zamanov for his helpful modi�
ation of thepro
essing software.
Referen
es:Bastian, U., 1998, A&A, 329, L61Friedjung, M., Hri
, L., Petrik, K., Galis, R., 1998, A&A, 335, 545Hri
, L., Skopal, A., Urban, Z., Kom�z�ik, R., Luthardt, R., Papou�sek, J., Han�zl, D.,Blan
o, C., Niar
hos, P., Veli�
, Z., S
hweitzer, E., 1993, Contr. Astr. Obs. Skalnat�ePleso, 23, 73Hri
, L., Skopal, A., Cho
hol, D., Kom�z�ik, R., Urban, Z., Papou�sek, J., Blan
o, C., Niar-
hos, P., Rovitis-Livaniou H., Rovitis, P., Chinarova, L.L., Pikhun, A.I., Tsvetkova,K., Semkov, E., Veli�
, Z., S
hweitzer, E., 1994, Contr. Astr. Obs. Skalnat�e Pleso,24, 31Mikolajewska, J., Kenyon, S.J., Mikolajewski, M., Gar
ia, M.R., Polidan, R.S., 1995, AJ,109, 1289Montagni, F., Maesano, M., Viotti, R., Altamore, A., Tomova, M., Tomov, N., 1996,IBVS, No. 4336Petrik, K., Hri
. L., 1994, IAU Cir
., No. 6073Petrik, K., Hri
. L., Galis, R., Friedjung, M., Dobrotka, A., 1998, IBVS, No. 4588Skopal, A., & Cho
hol D., 1994, IBVS, No. 4080Tomova, M., Tomov, N., 1998, IBVS, No. 4561Tomov, N., Tomova, M., Ivanova, A., 2000, A&A, submitted
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CCD LIGHT CURVE AND REVISED PERIODFOR THE RR
 VARIABLE AP SERPENTISBL�ATTLER, E.BBSAG, S
hl�ussela
her 1, CH-8636 Wald, Switzerland; e-mail: blaettler-wald�bluewin.
h

Name of the obje
t:AP Ser = AN34.1935 = GSC920.002 = HIP 74556Equatorial 
oordinates: Equinox:R.A.= 15h14m01s DEC.= +09Æ5805200 2000.0Observatory and teles
ope:Private observatory, S
hl�ussela
her, Wald, 0.15-m refra
torDete
tor: SBIG ST-7 CCD 
amera

Figure 1. CCD light 
urve (without �lter) of AP Ser
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Filter(s): NoneComparison star(s): GSC923.1074Che
k star(s): GSC923.1281Availability of the data:Upon request from blaettler-wald�bluewin.
hType of variability: RR
Remarks:The well known RR
 variable AP Serpentis, dis
overed by Ho�meister (1935), hasbeen reobserved with our CCD equipment as mentioned above. During 8 nightsbetween JD2451697 and JD2451724 a total of 312 measurements were se
ured. APSer is the brighter, north-eastern star in a 
lose double. In our aperture photometry,both 
omponents of the pair were in
luded in the diaphragm. In the the DigitalSky Survey, the brightness of the 
ompanion 
an be estimated to be about 15.0 mag(photographi
). Figure 1 shows our observations folded with a period of 0:d340853,the best value for the representation of our data. This value is 
onsiderably shorterthan the one given by de Bruijn and Lub (1985; 0:d341320), determined fromV BLUW photometry se
ured in 1975, and slightly longer than the period derivedfrom the Hippar
os satellite photometry (http://astro.este
.esa.nl/Hippar
os/),0:d340805. Neither of these earlier period values yield light 
urves of a

eptablequality from our data. We have �tted the earlier photometry of AP Serpentis(Varsavsky, 1960; Pe~na et al., 1990) with our period value and �nd both sets to bevery well representable by it. Due to the rather long time gaps between the avail-able sets of observations, it is not possible to assign 
y
le numbers unequivo
ally.A period of 0:d340852 brings the two latest sets in very good agreement, but fails todo so for the earliest set (Varsavsky, 1960). The most likely reason for this being aslight lengthening of the period value of AP Ser over the 
ourse of the last 40 years.

Referen
es:de Bruijn, J.W., Lub, J., 1985, IBVS, No. 2829Ho�meister, C., 1935, Astron. Na
hri
hten, 255, 401Pe~na, J.H., Diaz, L.M., Peni
he, R., 1990, Rev. Mexi
ana Astron. Astrof., 20, 139Varsavsky, C.M., 1960, Astrophys. J., 131, 623
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1432{0033: A NEW ECLIPSING SU UMa-TYPE DWARF NOVAVANMUNSTER, TONNY1; VELTHUIS, FRED2; MCCORMICK, JENNIE21 Center for Ba
kyard Astrophysi
s (Belgium), Walhostraat 1A, B-3401 Landen, Belgium,email: Tonny.Vanmunster�advalvas.be2 Center for Ba
kyard Astrophysi
s (Pakuranga), Farm Cove Observatory, 2/24 Rapallo Pla
e,Pakuranga, Au
kland, NZ, email: fredvelt�ihug.
o.nz

The obje
t LBQS 1432{0033 was dete
ted as a 
ata
lysmi
 variable (CV) of unknowntype by C. Berg during the 
ourse of his QSO (Quasi Stellar Obje
ts) spe
tros
opi
survey (Berg et al. 1992). He reported 1432{0033 at a quies
ent magnitude of B = 18:m5,and showing typi
al emission lines. He also was the �rst to point out the resemblan
eto the dwarf novae HT Cas and U Gem. The J2000.0 
oordinates for 1432{0033 are� = 14h35m00:s14, Æ = �00Æ46007:000 (Downes et al. 1997), while astrometry by Henden(2000) yields a position of � = 14h35m00:s24, Æ = �00Æ46005:008 (J2000.0).Here we report di�erential time-series photometry of 1432{0033 during the June 2000outburst, by two observatories from the Center for Ba
kyard Astrophysi
s. We dete
tedsuperhumps with a period of 0:d078� 0:d002 and also found e
lipses in 1432{0033, yieldingan orbital period of 0:d07273� 0:d00001. Our observations �rmly establish 1432{0033 as agenuine e
lipsing SU UMa-type dwarf nova.The �rst dete
ted outburst of 1432-033 was observed visually by Stubbings (1999a) on1999, May 10.446 UT with a reported magnitude ofmv = 15:0. The outburst, presumablya superoutburst, lasted at least 10 days (Stubbings 1999b). A next outburst was reportedby S
hmeer (2000), who found the obje
t around 14:m5 on un�ltered CCD images takenwith the Iowa Roboti
 Observatory (IRO 2000) teles
ope on 2000, April 06.378 UT. While1432{0033 was still faint on an image taken on April 04.378 UT, it was 
learly rising onApril 05.376 UT. This outburst was probably a normal, faint outburst, as indi
ated byvisual observations (Pear
e 2000). 1432{0033 was again reported in outburst at a visualmagnitude of mv = 14:9, on 2000, June 24.419 UT (Stubbings 2000). For the �rst time,this outburst was monitored intensively by CCD photometry, the results of whi
h aredis
ussed below.The shortest likely interval between outbursts of 1432{0033 is about 79 days. Themaximum superoutburst 
y
le, derived from the above observations, is about 411 days,although there is a high likelihood that the true super
y
le value will be smaller. More in-tensive monitoring of 1432{0033 will be required to further re�ne this value. The outburstamplitude is about 4 magnitudes.Upon noti�
ation of the outburst of 1432{0033, a small observing 
ampaign waslaun
hed by the Center for Ba
kyard Astrophysi
s (CBA). The CBA is a multi-longitudenetwork of professional and amateur astronomers (Patterson 1998), who study periodi
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Table 1: Log of photometryUT Date JD Start1 Length (hr) Teles
ope2 Points26 June 2000 1722.4075 2.33 1 7428 June 2000 1724.4007 2.09 1 4729 June 2000 1724.9994 0.95 2 11130 June 2000 1725.7665 5.89 2 6121 2,450,000+2 (1) = CBA Belgium, 0.35-m; (2) = CBA Pakuranga, 0.25-m

phenomena in 
ata
lysmi
 variables. Target 
ampaigns and results of the CBA are reg-ularly reviewed on the CBA Web site (http://www.astro.bio2.edu/
ba). The CBA 
am-paign on 1432{0033 a

umulated 11.3 hours of 
overage over 4 nights and 844 datapoints.Details are listed in Table 1.Time-resolved and di�erential (variable� 
omparison) CCD photometry of 1432{0033was started at CBA Belgium on June 26, 2000, using a 0.35-m f=6:3 S
hmidt{Cassegrainteles
ope, mounted on an AstroTe
hniek FM-98 German equatorial mount, and equippedwith an SBIG ST-7 CCD 
amera (Kodak KAF-0400 CCD for imaging and Texas In-struments TC211 CCD for guiding). For a 
omplete des
ription of the CBA BelgiumObservatory equipment and software, see Vanmunster et al. (2000). We used GSC 4984691 (12:m7) as the 
omparison star, whose 
onstan
y was 
on�rmed by other 
he
k stars.Camera 
ontrol, teles
ope guiding and photometri
 imaging were all done using MaxImDL/CCD (Cyanogen Produ
tions In
.). Images were stored as FITS �les and were 
or-re
ted for standard debiasing and 
at �elding. Data redu
tion was 
ompleted using thepro�le �tting algorithm (PSF) of MIPS (Buil et al. 1993), immediately following imagea
quisition, allowing in
oming observations of 1432{0033 to be monitored in a quasi-real-time mode. This approa
h revealed the real-time development of superhumps in thesystem and allowed the immediate 
lassi�
ation of the obje
t as a new SU UMa-type
ata
lysmi
 variable (Vanmunster 2000).Further observations at CBA Belgium and CBA Pakuranga were obtained over thenext nights (Table 1), allowing a more detailed analysis of the superhump period. Afterremoving linear trends in the light 
urve, we performed a period analysis using the PhaseDispersion Minimization PDM method (Stellingwerf 1978). The resulting theta diagramis shown in Figure 1. The best superhump period is 0:d078 � 0:d002. Given the ratherlimited amount of observations and the baseline of 5 nights only, we 
ould not derive amore a

urate superhump period value. The superhump full amplitude was about 0:m2.Next to the dete
tion of superhumps, we also found e
lipses in 1432{0033, as shownin Figure 2, that depi
ts CBA Pakuranga observations between JD 2451725.77 and JD2451726.01. Observations at this observatory were made with a 0.25-m f=10 S
hmidt{Cassegrain teles
ope and SBIG ST-6 CCD 
amera. There are only a very limited numberof SU UMa-type 
ata
lysmi
 variables exhibiting e
lipses. Yet, they provide the uniqueopportunity to re
onstru
t the brightness distribution of the a

retion disk from the ob-served light 
urve, and to study the evolution of the a

retion disk stru
ture over time.E
lipses in 1432{0033 had a more or less symmetri
 pro�le and an average duration of 23minutes. The e
lipses showed an average depth of 0.6{0.7 magnitudes.
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Figure 1. Period analysis of 1432{0033.

Figure 2. E
lipses in the light 
urve of 1432{0033.
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Over the 
ourse of the outburst, we were able to make 6 useful mid-e
lipse timingsof 1432{0033. From these, we derived an orbital period of 0:d07273 � 0:d00001. We alsoderived a helio
entri
 mid-e
lipse ephemeris :T = JD 2451725:03349 + 0:d072727� E� 0:00053 � 0:000013where E is the 
y
le number.The superhump ex
ess value " = (Psh � Porb)=Porb, where Psh and Porb denote thesuperhump and orbital period, respe
tively, is 7.8 per
ent. Knowing that typi
al " valuesare around 2 to 3 per
ent, the high " value for 1432{0033 is likely to be explained by theun
ertainty of the Psh value.A next superoutburst of 1432{0033, hopefully during a better visibility season, willprobably allow a more a

urate determination of the superhump period (and hen
e the"), and in addition, provides a great opportunity to study the e
lipses and a

retion diskstru
ture in full detail.A
knowledgements. We are grateful to the Center for Ba
kyard Astrophysi
s for their
ontinuous support in our stellar CCD photometry resear
h work.

Referen
es:Berg, C., et al., 1992, Astrophys. J. Sup., 78, 409Buil, C., Klotz, A. et al., 1993, Manual for the Mi
ro
omputer Image Pro
essing System,V2.0Downes, R., Webbink, R., Shara, M., 1997, PASP, 109, 345IRO, 2000, http://denali.physi
s.uiowa.edu/IRO/index.shtmlHenden, A., 2000, vsnet-alert, No. 5030Patterson, J., 1998, Sky and Teles
ope, O
tober 1998, 77Pear
e, A., 2000, vsnet-alert, No. 5034S
hmeer, P., 2000, vsnet-alert, No. 4571Stellingwerf R.F. 1978, ApJ, 224, 953Stubbings, R., 1999a, vsnet-alert, No. 2965Stubbings, R., 1999b, vsnet-obs, No. 20713Stubbings, R., 2000, vsnet-alert, No. 5030Vanmunster, T., 2000, vsnet-alert, No. 5037Vanmunster, T., Skillman, D.R., Fried, R.E., Kemp, J. Novak, R., 2000, IBVS, No. 4940



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4956 Konkoly ObservatoryBudapest13 September 2000HU ISSN 0374 { 0676
FIRST DETERMINATIONS OF PHOTOELECTRIC MINIMA,REAL PERIOD AND STUDY OF THE PERIOD OF NP PavCERRUTI, MIGUEL ANGELInstituto de Astronom��a y F��si
a del Espa
io, CC 67 { Su
 28, 1428 Buenos Aires, Argentina,e-mail: miguelan�iafe.uba.ar

NP Pav was dis
overed by Ho�meister (1949) who published a �nder 
hart (1957).Shaw and Sievers (1970) found that it is an EA obje
t, with a period of 1:d266821 and adeep se
ondary minimum. They also published a list of minima and a �nder 
hart.We present here the �rst photoele
tri
 determinations of minima of the e
lipsing binaryNP Pav = S 5117 = KSP 5263 = BV 1305 = GSC9321:1055. The observations were madeduring three runs, all from Cerro Tololo Inter-Ameri
an Observatory1 in Chile with theLowell teles
ope and single-
hannel photon 
ounting te
hniques and standard UBV �lters.In 1982 and 1984 a refrigerated phototube EMI 2070 was used while in 1995 a refrigeratedphototube RCA 31034A was utilized. GSC9308:1513 = CPD�69Æ3134 (9:m6) served asthe 
omparison and GSC9321:1105 = CPD�69Æ3146 (6:m7) = CoD�69Æ1958 (7:m1) =SAO254907 = HD 198971 (B9/9.5V 6:m9) as the 
he
k.The photoele
tri
 light 
urve is 
ompleted in the three �lters U , B and V . It ispresented in Figure 1 together with their 
olor index 
urves u � b and b � v. The light
urve shows a shallow se
ondary minimum of 0:m225 depth in V , therefore the period mustbe redu
ed to half of the value. The depth of the primary minimum is 1:m075 in V . Thee
lipse is almost 
omplete and the portion of the light 
urve that is in
luded into thee
lipse is measured by the external tangent angle that is 0.12 in phase units. The b � v
olor is somewhat redder by about 0:m025 in V around the primary minimum and bluerfor the same amount around the se
ondary minimum. Outside the minima the light 
urveis not 
onstant showing the proximity e�e
ts.The photographi
 minima were s
aled to the new period and a dispersion of 0.02in
orporated to all of these minima. The linear solution is Min I = HJD 2438234:4014 +0:d6334113�E with an error of 0:d0042 for the day and 0:d0000027 for the period. Two setsof photoele
tri
 minima, one of only one minimum in 1984 and the other with six minimain 1995, were derived by the polynomial line method (Guarnieri et al. 1975, Ghedini 1982).A least square solution for the photoele
tri
 times of minima gives:Min I = HJD 2445984:7095 + 0:d63353658� E� 0:0011 � 0:00000020 m:e:; (1)without a term of the se
ond order, in other words, the period in the photoele
tri
 part hasremained in �rst approximation 
onstant. In Table 1 are shown the photoele
tri
 minima,1NOAO with is operated by AURA In
. under 
ooperative agreement with the NSF
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Table 1: Times of photoele
tri
 minima and residuals for linear ephemeris of NP PavMin. Band HJD(sigma) E O � C2400000+I U 45984.7094(0.0010) 0.0 �0.0001I B 45984.7093(0.0012) 0.0 �0.0002I V 45984.7098(0.0014) 0.0 0.0003II U 49945.9004(0.0037) 6252.5 0.0035II B 49945.8995(0.0028) 6252.5 0.0026II V 49945.8995(0.0026) 6252.5 0.0026I U 49946.8478(0.0010) 6254.0 0.0006I B 49946.8476(0.0012) 6254.0 0.0004I V 49946.8478(0.0011) 6254.0 0.0006II U 49947.7943(0.0027) 6255.5 �0.0032II B 49947.7974(0.0011) 6255.5 �0.0001II V 49947.7963(0.0017) 6255.5 �0.0012I U 49948.7495(0.0011) 6257.0 0.0016I B 49948.7491(0.0014) 6257.0 0.0012I V 49948.7487(0.0021) 6257.0 0.0008I U 49951.9113(0.0038) 6262.0 �0.0042I B 49951.9108(0.0018) 6262.0 �0.0047I V 49951.9108(0.0012) 6262.0 �0.0047II U 49959.8388(0.0026) 6274.5 0.0041II B 49959.8357(0.0016) 6274.5 0.0010II V 49959.8354(0.0011) 6274.5 0.0007

Figure 1. Complete light and 
olor 
urve of NP Pav. The verti
al s
ale 
orresponds to Æv, the shiftsare: Æb = �0:402, Æu = �0:651, Æ(b� v) = �0:711, Æ(u� b) = �0:898
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Table 2: Times of minima and residuals for paraboli
 and linear ephemeris of NP PavRef. Min. Band HJD(sigma) E O � C (O � C)02400000+1 I pg. 38234.4080(0.0200) �12236.0 �0.0037 0.00821 I pg. 38258.4520(0.0200) �12198.0 �0.0289 �0.01761 I pg. 38260.3610(0.0200) �12195.0 �0.0201 �0.00881 I pg. 38307.2330(0.0200) �12121.0 �0.0198 �0.00951 I pg. 38314.2310(0.0200) �12110.0 0.0108 0.02091 I pg. 38555.5490(0.0200) �11729.0 0.0029 0.00801 I pg. 38562.5120(0.0200) �11718.0 �0.0015 0.00351 I pg. 38614.4370(0.0200) �11636.0 �0.0155 �0.01151 I pg. 38614.4650(0.0200) �11636.0 0.0125 0.01651 I pg. 38621.4280(0.0200) �11625.0 0.0081 0.01201 I pg. 38640.3980(0.0200) �11595.0 �0.0239 �0.02041 I pg. 38642.3110(0.0200) �11592.0 �0.0111 �0.00771 I pg. 38649.3110(0.0200) �11581.0 0.0215 0.02481 I pg. 38675.2400(0.0200) �11540.0 �0.0190 �0.01621 I pg. 38694.2500(0.0200) �11510.0 �0.0110 �0.00861 I pg. 39029.3330(0.0200) �10981.0 0.0027 �0.00101 I pg. 39373.2820(0.0200) �10438.0 0.0148 0.00541 I pg. 39378.3280(0.0200) �10430.0 �0.0064 �0.01591 I pg. 39385.3340(0.0200) �10419.0 0.0322 0.02261 I pg. 40089.0310(0.0200) �9308.0 0.0203 0.00101 I pg. 40096.0070(0.0200) �9297.0 0.0289 0.00951 I pg. 40419.0310(0.0200) �8787.0 0.0182 �0.00481 I pg. 40450.0620(0.0200) �8738.0 0.0126 �0.01072 I U 45984.7094(0.0010) 0.0 �0.0006 �0.00012 I B 45984.7093(0.0012) 0.0 �0.0007 �0.00022 I V 45984.7098(0.0014) 0.0 �0.0002 0.0003Referen
es: 1 photographi
 minima; 2 photoele
tri
 minimum of 1984.

Figure 2. Behavior of the O � C residuals for NP Pav from formulae (1) and (2). Hollow 
ir
les standfor primary minima, verti
al bars are for errors
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the dispersion asso
iated with ea
h minimum, the epo
h numbers and the O�C residualsrespe
t to (1). It was not possible to �nd a 
ommon solution for both the photographi
and the photoele
tri
 minima. The photographi
 and the 1984 photoele
tri
 minima givesthe following formula:Min I = HJD 2445984:7095 + 0:d6333894� E � 1:d04� 10�9 � E2� 0:0019 � 0:0000030 � 0:26� 10�9 (2)whi
h is quadrati
. This is shown in Table 2 that is similar to Table 1, where the O � Cand (O � C)0 are the residuals respe
t to the linear and paraboli
 solution.Although 
omparing the periods of the photographi
 solution (0:d6334113[27℄) withthat 
orresponding to the photoele
tri
 solution (0:d63353658[20℄) the period varies andthe se
ond order term in (2) is not negligible, the large errors of the (O�C)0 values implies,that the quadrati
 �t seems to be not reliable (suggested by a referee). We 
onsider thatin a �rst approximation the period has remained 
onstant during all the `history' of thissystem. The formula (1) that is all photoele
tri
 is to be used for derive new times ofminima. The O � C diagram is displayed in Figure 2.The author would like to thank the sta� and Dire
tor of CTIO for their hospitality.
Referen
es:Ghedini, S., 1982, Software for Photometri
 Astronomy, Ghedini ed., Willman-Bell In
.Press, Ri
hmond, p. 59Guarnieri, A., Bonifazi, A., Battistini, P., 1975, Astron. Astrophys. Supp., 20, 199Ho�meister, C., 1949, Erg. Astronom. Na
hr., 12, No. 1Ho�meister, C., 1957, Mitt. Ver�and. Sterne, 1, 245Shaw, S., Sievers, J., 1970, Bamberg Ver�o�., VIII, No. 90
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k, Te
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The �rst known outburst of CI Aquilae was dis
overed on Heidelberg plates re
ordedin June 1917 (Reinmuth 1925) and 
lassi�ed as a possible nova by D�urbe
k (1987). Themeasured maximum of the outburst wasmpg � 11m and thus rather low, but obviously thereal maximum has been missed. Williams (2000) found, that this nova outburst had beenre
orded before on Harvard College Observatory patrol plates from 1917; he measured amaximum of 8:m6.On April 28, 2000 Takamizawa et al. (2000) dis
overed a probable nova in Aquila withmV � 10m whi
h seems to be identi
al with the 1917 nova. It rea
hed its peak in thebeginning of May at about 8:m7, whi
h is 7:m5 above the quies
ent phase (Szkody 1994). Ifno outbursts were missed between 1917 and 2000, CI Aql has the longest period (83 years)of all re
urrent novae so far known.We obtained near infrared photometries of this obje
t using the DENIS instrument(Ep
htein et al. 1997) at the ESO 1-m teles
ope in La Silla in the period from May 10(about 12 days after outburst) to July 1, 2000. The images were taken simultaneously inall three bands Gunn-I (0.82 �m), J (1.25 �m) and Ks (2.15 �m). The exposure time ofea
h image was 9 se
onds in I and 11 se
onds in J and K. Ea
h band was observed with�ve to seven images while moving the sour
e around in the �eld of view. This was used toeliminate errors due to lo
al 
at�eld e�e
ts, and to be able to obtain the sky ba
kgroundusing the iso-airmass median sky �ltering. Thus, the intrinsi
 noise within one set 
ould beredu
ed to 0:m01. The 
uxes of the nova and two nearby 
omparison stars were measuredusing the SExtra
tor software (Bertin & Arnouts 1996). The magnitudes of the novawere 
al
ulated relative to the two 
omparison stars, whi
h were then 
alibrated usingthe DENIS online zero points. The di�eren
e of the measured magnitudes of the two
omparison stars indi
ate the overall quality of the measurements. The errors are 0:m013in I, 0:m031 in J and 0:m023 in K.Fig. 1 shows the light 
urve of CI Aql (a) in 1917 as measured from photographi
 plates,(b) in 2000 from visual data and (
) in 2000 from our NIR data, all in the same s
ale. Inea
h of the three 
ases the abs
issa 
overs a range of 120 days. The light 
urve (b) 
ontainsmostly data 
ontributed to the AAVSO database by amateur astronomers (Mattei 2000).The �lled symbols are photometries obtained using CCDs, the open symbols are visualestimates and 
an therefore 
ontain signi�
ant errors. Espe
ially after the end of July(MJD 51750), when the magnitude of the nova has fallen below 13m, there is a prettylarge straggling of the data. The light 
urve shows a rather slow de
line 
ompared to
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Figure 1. The light 
urve of CI Aql (a) in 1917, (b) 2000 in the visual, (
) 2000 in near-infrared
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other re
urrent novae (t2 � 25 days). The NIR de
line is of about the same order as thevisual de
line. On June 27 (MJD 51722) we took three sets of images in intervals of about20 minutes, and we 
ould not �nd any short-term variation with this period.
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Figure 2. The 
olor indi
es I � J and J �K of CI Aql between June 14 and July 4, 2000
While the nova gets bluer in I � J (Fig. 2), the reddening in J �K around June 25,2000 (MJD 51720) may indi
ate the start of a dust formation episode. J �K was about0:m36 on May 11/12. The de
rease in I � J is 
onsistent with a re
overy from the 0:m7dip in the visual (Fig. 1b) between MJD 51700 and 51720 
aused by the formation of adust shell. The in
rease of J � K may be a sign of the onset of the formation of veryhot dust parti
les 
ausing the next dip in the visual light 
urve starting at MJD 51730.Using typi
al dust formation radii of 1011 m (Kimeswenger & Koller 2000), this gives anestimate for the velo
ity of the dust drift of a few hundreds of km/s.Furthermore, we obtained a 
omposite spe
trum of CI Aql with the Innsbru
k 60-
mteles
ope on May 14, 2000 (MJD 51679), about two weeks after the outburst of the nova(marked with an arrow in Fig. 1b). We took two or three spe
tra of every region withan exposure time of 1800 se
onds ea
h. The spe
trograph was used with a grating of240 lines/mm, giving a resolution of about 2.4 �A/pixel on the CCD. Di�erent spe
tra ofthe same region show no di�eren
es, whi
h indi
ates that the error is smaller than 10%of the 
ontinuum. Therefore, the various features at the emission lines are real and not
aused by noise. The spe
trum, shown in Fig. 3, shows a 
at 
ontinuum from 4000 to9000 �A and strong emission lines (1.5 to 9 times the 
ontinuum). The FWHM rangefrom 3400 km/s (in 
ase of H�) up to 7400 km/s (in 
ase of [NII℄). The emission linepro�les vary signi�
antly between the di�erent spe
ies: the lines with higher velo
itiesare asymmetri
al and show multiple peaks, the lines with lower velo
ities exhibit a singleasymmetri
 peak.A
knowledgements: This work was supported by the FWF proje
t P11675-AST. Wethank the DENIS 
onsortium (PI N. Ep
htein, Observatoire de la Côte d'Azur, Ni
e)for being able to do these additional observations. We have used data from the AAVSOInternational Database, based on observations submitted to the AAVSO by variable starobservers worldwide.
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Figure 3. Composite spe
trum of CI Aql taken on May 14, 2000
Referen
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h, K., Lehk�y, M., 2000, IAUC, 7411, 3Jesa
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h, S.J., Kimeswenger, S., et al., 2000, IAUC, 7426, 3Kimeswenger, S., Koller, J., 2000, Ap&SS, in pressLiller, W., 2000, IAUC, 7411, 2Mattei, J.A., 2000, Observations from the AAVSO International Database, private 
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Adelman & Albayrak (1997), Adelman, Cay, Cay & Ko
er (2000), Adelman, Y�u
e &Engin (2000) using the Hippar
os photometry (ESA 1997) of the O, B, A, and F su-pergiants in the Bright Star Catalogue, 5th edition (Ho�eit & Warren 1991) and theSupplement of the 4th edition (Ho�eit et al. 1983), 
on�rmed that the variability ofsupergiants in
rease with luminosity (Maeder 1980) and identi�ed some apparently qui-es
ent stars parti
ularly among those of luminosity 
lass II. To more 
ompletely examinethe domains of stellar variability, this study is being extended. Here I study the K0{K4stars whi
h in
lude BY Dra
onis stars, Cepheids, Algols, � Lyrae type binaries, rotatingellipsoidal variables, FK Comae Bereni
es type variables, RS Canum Venati
orum stars,slow irregular variables, RV Tauri stars, and semiregular variables as well as mi
rovari-ables and many stars whi
h need additional observations to determine their variabilitytype as well as 
onstant stars.Table 1 gives the mean amplitudes of various spe
tral types whi
h have at least 3
lass members. I ex
luded stars with spurious variability due to dupli
ity. These valuesare indi
ative of the mean variability and useful for determining the relative variabilitywhen 
omparing with other spe
tral types. For example, the luminosity 
lass II values aresimilar to those for A and F II stars given by Adelman, Cay, Cay & Ko
er (2000). At thetop are supergiant 
lass averages. Maeder (1980)'s peak to peak V amplitudes are 0:m066for K0{K9 Iab stars, 0:m028 for K0{K9 Ib stars, and 0:m028 for K0{K9 II stars, values ingood agreement for the luminosity II stars with poorer agreement for the remaining stars.Table 2 (available ele
troni
ally from the IBVS Web-site as 4958-t2.txt and 4958-t2.tex) lists the values for the individual stars in
luding those whi
h were not used in
ompiling these values. It gives for ea
h star the HR Number (if any), Names (Bayer,Flamsteed, and variable star designations), the V magnitude from the Bright Star Catalogand its Supplement, the spe
tral type, the Hippar
os number, the standard error (mag),the amplitude (mag), and 
omments (type of variable and some NSV numbers if therewas not spa
e in the se
ond 
olumn). The Hippar
os photometry does not 
on�rm thereported variability of some stars. In some 
ases this might indi
ate a 
hange in the stellarbehavior while in others it might re
e
t the quality of the previous photometry.Table 3 
ontains sele
ted stars whose amplitudes of variability are signi�
antly largerthan those of stars with the same spe
tral types, usually a fa
tor of two larger than thetype mean. Some are well-known variables. The K0{K4 stars are not parti
ularly variable.There are a fair number of mi
rovariables. Among the supergiants some are de�nitely
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variable, but most luminosity 
lass II stars are about as variable as those of luminosity
lass III. The K4 Ib, II, and II{III 
lass stars appear to be slightly more variable than theK0{K3 stars. Over time spans of longer than 3 years a larger fra
tion of the stars maywell show variability. Still a fair per
entage show amplitudes of 0:m01 and 0:m02 whi
h issuggestive of 
onstan
y. The unresolved variables with amplitudes of order typi
ally 0:m05need additional photometry to determine their type of variability.

Table 1: The mean amplitudes of various types of K0{K4 starsSpe
tral Classes Number Mean Amplitude (mag) CommentK0Ib{K2Ib 12 0.129� 0.32811 0.035� 0.009 without stars in Table 3K2.5Ib{K4.5Ib 25 0.049� 0.03122 0.039� 0.012 without stars in Table 3K0Ib 3 0.590� 0.970 a�e
ted greatly by R S
lK2Ib{II 4 0.035� 0.013K3Ib 11 0.040� 0.012K4Ib 3 0.057� 0.038K0II 9 0.019� 0.006K1II 10 0.024� 0.012K2II 12 0.026� 0.008K3II 16 0.027� 0.012K4II 3 0.043� 0.006K0II{III 23 0.026� 0.009K1{III 4 0.025� 0.010K2II{III 9 0.023� 0.009K3II{III 8 0.023� 0.005K4II{III 4 0.045� 0.913K0{III 11 0.018� 0.008K0III 327 0.025� 0.015K0.5III 31 0.024� 0.009K1{III 4 0.025� 0.010K1III 270 0.025� 0.008K1+III 7 0.020� 0.010K1.5III 23 0.023� 0.010K2{III 7 0.017� 0.005K2III 239 0.027� 0.015K2+III 3 0.017� 0.006K2.5III 50 0.024� 0.007K3{III 9 0.019� 0.006K3III 206 0.026� 0.008K3.5III 20 0.027� 0.008K4{III 4 0.025� 0.006K4III 152 0.029� 0.010K4.5III 15 0.031� 0.007K0III{IV 24 0.025� 0.007K1III{IV 17 0.026� 0.011K2III{IV 10 0.026� 0.007K0IV 33 0.025� 0.007K1IV 21 0.028� 0.014K0V 19 0.034� 0.019K1V 10 0.044� 0.021K2V 14 0.037� 0.015K3V 12 0.045� 0.05011 0.031� 0.009 without BB S
lK4V 4 0.040� 0.014
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Table 3: Some stars with amplitudes di�erent than stars of similar spe
tral typeName HD Spe
tral HIP SE Amp. CommentsNo. Type Number (mag) (mag)QY Pup 63302 K1Ia{Iab 38031 0.0037 0.18 SRDR S
l 173819 K0Ibp 92202 0.0417 1.17 RVABM S
o 160371 K2.5Ib 86527 0.0126 0.14 SRDV340 Sge 185622 K4Ib 96688 0.0049 0.10 UV809 Cas 219978 K4.5Ib 115141 0.0060 0.13 L� And 4502 K1IIe 3693 0.0025 0.07 EB/GSNSV 5068 95725 K1II 54024 0.0011 0.05207119 K2.5II Ba0.2 107398 0.0019 0.05 UNSV 6706 127753 K3II 71326 0.0020 0.0516 � Boo 124897 K1.5IIIFe-0.5 69673 0.0020 0.05 NSV 6603, U14890 K2III 11121 0.0014 0.06 UQU Gem 49500 K2III* 32743 0.0102 0.18 U61026 K2III 36987 0.0012 0.05EE UMa 99967 K2IIICN-1 56135 0.0020 0.09 P128902 K2III 71568 0.0013 0.05 UV350 La
 213389 K2IIIe 111072 0.0047 0.13 ELL68763 K3III: 40160 0.0018 0.05 U43 Leo 89962 K3III 50851 0.0019 0.0522 '3 Cet 5437 K4III 4371 0.0015 0.05 MV37171 K4III 26386 0.0021 0.06 UV520 Car 93070 K4III 52468 0.0039 0.07 L126307 K4III 70385 0.0053 0.08 I161369 K4III 86713 0.0017 0.05 U178717 K4III:Ba4 94103 0.0017 0.05 MVV1762 Cyg 179094 K1IV 94013 0.0037 0.08 NSV 11775, RSV1386 Ori 41593 K0Ve 28954 0.0022 0.06 UDX Leo 82443 K0V 46843 0.0065 0.09 BYV762 Cas 7389 K1V 5926 0.0048 0.10 SRDE Boo 131511 K2V 72848 0.0019 0.07 UBB S
l 9770 K3V 7372 0.0024 0.20 EA

A
knowledgements. I wish to thank the Citadel Development Foundation for theirsupport.
Referen
es:Adelman, S.J., Albayrak, B., 1997, IBVS, No. 4541Adelman, S.J., Cay, I.H., Cay, M.T., Ko
er, D., 2000, IBVS, No. 4947Adelman, S.J., Y�u
e, K., Engin, S., 2000, IBVS, No. 4946ESA, 1997, The Hippar
os and Ty
ho Catalogs, SP-1200Ho�eit, D., Warren, W.H., Jr., 1991, The Bright Star Catalogue, 5th Rev. Ed., ADCSele
ted Astronomi
al Catalogs, Vol. 1, NASA Goddard Spa
e Flight CenterHo�eit, D., Saladyga, P., Wlasuk, P., 1983, A Supplement to the Bright Star Catalogue,Yale University Observatory, New Haven, CTMaeder, A., 1980, A&A, 90, 311
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Re
ently (Adelman 2000) examined the Hippar
os photometry (ESA 1997) of K0{K4stars in the Bright Star Catalogue, 5th edition (Ho�eit & Warren 1991) and the 4thedition Supplement (Ho�eit et al. 1983). Many were not parti
ularly variable. Here for
omparison I examine the K5{M stars whi
h in
lude BY Dra
onis variables, e
lipsingbinaries, Algols, irregular variables, Miras, mi
rovariables, small amplitude red variables,and semi-regular variables as well as many unsolved variables.Table 1 presents the mean amplitudes of K5{M stars with 3 or more 
lass members.Stars with spurious variability due to dupli
ity were omitted. Values are often re
al
ulatedomitting a star whi
h signi�
antly skews the average. Maeder (1980), who found thatsupergiant variability in
reases with luminosity, gave as mean values for V photometry0:m213 for M0{M2 Iab stars, 0:m028 for K0{K9Ib stars, 0:m028 for K0{K9II stars, and 0:m113for M0{M2Ib and II stars. The Hippar
os average values are 0:m308� 0:m148 for 10 M0{M3Iab stars, 0:m202 � 0:m200 for 16 K5-M5Ib stars, and 0:m306 � 0:m512 (0:m208 � 0:m177without a Mira variable) for 24(23) K5{M6II stars. The dis
repan
ies most likely re
e
tthe 
hoi
es of passbands and stars (see also Adelman 2000).Ex
ept for the K5II, K5III, K6III, and K7III stars, the mean amplitudes are usuallygreater than those of K0{K4 stars whose values are typi
ally of order 0:m02 to 0:m03. Afew ex
eptionally stable stars with standard errors � 0:m006 and amplitudes � 0:m02 arethe K5III stars HR 851, HR 2549, and HR 7541. The larger mean amplitudes were seenalso for some K4 spe
tral types. Almost all M luminosity I, II, and III stars are 
ertainlyvariable. Many 
urrently unresolved variables with amplitudes of order 0:m05 requirefurther observation. For some stars, one 
an �nd eviden
e for longer term variabilityvia 
omparison of the Hippar
os magnitudes with the Bright Star Catalog (and otherpublished) V magnitudes. For example, VX Sgr and R Dra show large dis
repan
iesmu
h greater than produ
ed by the use of di�erent bandpasses.Table 2 (available ele
troni
ally from the IBVS Web-site as 4959-t2.txt and 4959-t2.tex) 
ontains the values for the stars whose averages appear in Table 1 as well as thosewhi
h were not used in 
ompiling these values. Table 3 lists stars whose amplitudes ofvariability are signi�
antly greater than those of other stars with similar spe
tral types;usually at least twi
e those of the average amplitude of the 
lass. Although many havebeen 
lassi�ed, additional observations espe
ially of those whi
h are unresolved types aredesirable. No Miras are in
luded as they are usually well-known stars.
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Table 1: The Mean Amplitudes of Various Types of K5 though M Stars.Spe
tral Classes Number Mean Amplitude (mag)K5Ib 5 0.060� 0.029K5II 3 0.033� 0.006M1II 3 0.083� 0.083M3II 5 0.146� 0.111M4II 4 0.302� 0.131M5II 4 1.012� 1.0463 0.493� 0.156 without R CenM0II{III 4 0.060� 0.000M2II{III 3 0.110� 0.096M3II{III 4 0.170� 0.075K5III 169 0.035� 0.026K6III 5 0.034� 0.005K7III 9 0.034� 0.014K5{M0III 8 0.044� 0.012M0{III 4 0.042� 0.0323 0.027� 0.000 without 
 PheM0III 73 0.050� 0.05972 0.043� 0.021 without V341 CarM0+III 3 0.043� 0.006M0.5III 7 0.053� 0.014M1III 86 0.062� 0.044M1.5III 11 0.058� 0.031M2III 94 0.083� 0.100M2.5III 10 0.394� 1.0009 0.078� 0.041 without S CarM3{III 6 0.107� 0.048M3III 75 0.143� 0.18174 0.126� 0.097 without X MonM3+III 3 0.070� 0.000M3.5III 11 0.130� 0.008M4III 69 0.314� 0.71867 0.193� 0.120 without R Tri & T UMaM4+III 3 0.140� 0.010M4.5III 11 0.528� 0.99210 0.235� 0.206 without R VirM5 III 35 0.433� 0.66134 0.328� 0.235 without R DraM6III 16 1.042� 1.24413 0.478� 0.272 with 3 Mira variablesM6.5III 3 2.733� 2.207 in
ludes 2 Mira variablesM7III 15 3.121� 1.411 in
ludes 12 Mira variablesK5V 3 0.247� 0.375 61 Cyg A large 
ontributor
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Table 3: Some stars with amplitudes di�erent than stars of similar spe
tral typeName HD Spe
tral HIP SE Amp. CommentsNo. Type Number (mag) (mag)VX Sgr 165674 M4Iae 88838 0.0643 1.31 SRCTV Gem 42475 M0{1Iab 29416 0.0131 0.61 SRC�1 Her 156014 M5Ib{II 84345 0.0189 0.40 SRCV959 Her 159968 M1II 86153 0.0083 0.18 SRCI Boo 126009 M3II 70236 0.0064 0.34 LBBO Mus 109372 M4II 61404 0.0125 0.43 LBV2093 Cyg 187880 M4IIb 97651 0.0168 0.40 LXY Lyr 172380 M4.5{M5+II 91373 0.0262 0.47 LCT Cet 1760 M5IIe 1728 0.0334 0.66 SRSV Crv 111499 M5II 62611 0.0288 0.47 SRBAF Col 42682 M2II{III 29263 0.0059 0.22 U33872 K5III 24189 0.0017 0.07 U39853 K5III 27938 0.0016 0.06 UV448 Car 49877 K5III 32531 0.0153 0.20 SR95314 K5III 53778 0.0014 0.06 UQT Hya 99712 K5III: 55953 0.0048 0.09 SRV918 Cen 102461 K5III 57512 0.0022 0.07 SRAW CVn 120933 K5III 67665 0.0042 0.12 SRCW CVn 121212 K5III 67803 0.0085 0.26 SR159881 K5III 86317 0.0019 0.08 U
 Phe 9053 M0-IIIa 6867 0.0041 0.09 SRCF Cet 402 M0III 696 0.0062 0.16 SRBI S
l 9692 M0III 7330 0.0021 0.09 U69 � Gem 60522 M0III{IIIb 36962 0.0023 0.08 U62689 M0III 36982 0.0021 0.08 UV341 Car 65750 M0III 38834 0.0292 0.52 L91056 M0III 51313 0.0032 0.08 LNSV 7351 142804 M0III 78120 0.0037 0.09 IRV Cae 28552 M1III 20856 0.0049 0.12 NSV 1615, ISW Col 35515 M1III 25194 0.0057 0.33 LB:SX Col 46431 M1III 31099 0.0054 0.12 LV436 Pup 70946 M1III 41107 0.0021 0.12 NSV 4056, IV914 Cen 101541 M1III 56970 0.0030 0.13 NSV 5289, IDX Boo 127093 M1III 70800 0.0058 0.11 IV854 Ara 155035 M1{2III 84105 0.0028 0.12 IAW Phe 9184 M2III 6952 0.0089 0.21 SRV805 Cas 21179 M2III 16319 0.0052 0.21 SRWW Pi
 35158 M2III 24943 0.0181 0.60 NSV 1946, SRNO Aur 37536 M2IIIS 26718 0.0111 0.17 LEM Leo 85162 M2III 48292 0.0058 0.21 IFR Cam 104216 M2III 58545 0.0071 0.21 LRY UMa 107397 M2IIIe 60180 0.0413 0.79 SRBOW Ser 137570 M2III 75584 0.0104 0.15 NSV 7079, I� Lib 133216 M3{III 73714 0.0100 0.17 SRV1472 Aql 190658 M2.5III 98954 0.0138 0.18 SR47 TV Ps
 2411 M3III 2219 0.0146 0.40 SR
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Table 3 (
ont.)Name HD Spe
tral HIP SE Amp. CommentsNo. Type Number (mag) (mag)15 Tri 16058 M3IIIa 12086 0.0091 0.57 NSV 866, L� Gem 42995 M3III 29655 0.0053 0.23 SRA+EX Mon 51478 M3IIIe 33441 0.0647 1.45 SRA27 BP Cn
 71250 M3III 41400 0.0084 0.21 SRGK Com 104207 M3III 58519 0.0049 0.20 IV768 Cen 130328 M3III 72432 0.0195 0.25 SRBGG Lib 138344 M3III 76075 0.0138 0.23 SRIQ Aqr 198272 M3III 102770 0.0077 0.56 NSV 13326, SRV414 Cep 197939 M3III 102358 0.0100 0.23 SR92 � Aqr 219576 M3III 114939 0.0153 0.21 LLY Ser 139608 M3/4III 76573 0.0071 0.36 LB:Z Eri 17491 M4III 13064 0.0100 0.46 SRBAK Hya 73844 M4III 42502 0.0339 0.68 SRBCG UMa 80390 M4IIIa 45915 0.0104 0.36 LBTV UMa 102159 M4III 57362 0.0281 0.38 SRBV335 Hya 106198 M4III 59588 0.0101 0.51 NSV 5503, IFP Vir 118289 M4III 66345 0.0177 0.51 SRBV3879 Sgr 172816 M4III 91781 0.0140 0.39 SRBHD Peg 207932 M4III 107956 0.0161 0.38 LBST UMa 99592 M4/5III 55936 0.0176 0.60 SRBL2 Pup 56096 M5IIIe 34922 0.0356 0.86 SRBGO Vel 73588 M5III 42315 0.0332 0.83 SRV744 Cen 118767 M5III 66666 0.0134 0.98 SRBFY Lib 132112 M5III 73213 0.0145 0.50 SRBV2113 Oph 156860 M5IIIab 84780 0.0114 0.51 SR:W Cyg 205730 M5IIIae 106642 0.0417 0.85 SRBRX Lep 33664 M6III 24169 0.0287 0.59 SRBS Lep 41698 M6III 28874 0.0260 0.79 SRBRS Cn
 78712 M6IIIase 45058 0.0267 0.93 SRCEU Del 196610 M6III 101810 0.0227 0.45 SRBS Phe 224583 M6IIIe 118249 0.0420 1.01 SRB61 Cyg A 201091 K5V 104214 0.0259 0.68 V1803 Cyg, BY
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ho Catalogs, SP-1200Ho�eit, D., Warren, W.H., Jr., 1991, The Bright Star Catalogue, 5th Rev. Ed., ADCSele
ted Astronomi
al Catalogs, Vol. 1, NASA Goddard Spa
e Flight CenterHo�eit, D., Saladyga, P., Wlasuk, P., 1983, A Supplement to the Bright Star Catalogue,Yale University Observatory, New Haven, CTMaeder, A., 1980, A&A, 90, 311
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2000 BVR PHOTOMETRY OF FK COMAETAS�, G., EVREN, S.Ege University Observatory, 35100 Bornova, _Izmir, Turkeye-mail: tas�alpha.s
i.ege.edu.tr, sevren�astronomy.s
i.ege.edu.tr

Name of the obje
t:FK Com = BD+24Æ2592 = HD 117555Equatorial 
oordinates: Equinox:R.A.= 13h30m46:s80 DEC.= 24Æ13:096 2000Observatory and teles
ope:Ege University Observatory, 48-
m Cassegrain teles
opeDete
tor: Hamamatsu, R4457 (PMT)Filter(s): B, V and R �lters of Johnson UBV R systemComparison star(s): BD+24Æ2593Che
k star(s): BD+25Æ2643Availability of the data:Upon requestType of variability: FKRemarks:The 2000 observations of FK Com were 
arried out between February 07 and June27, 2000. 212 data points in ea
h �lter were obtained during 15 nights. The lightelements are taken from Jetsu et al. (1993). The mean light and 
olour 
urvesobtained in three 
olors (B, V , R) are shown in Figure 1. Cir
les and squaresrepresent the nightly means obtained between February 7 and June 7, 2000, andbetween June 16 and June 27, 2000, respe
tively. As it 
an be seen from Figure 1,the minimum of the light 
urve obtained in V �lter was shifted from phase 0.81 tophase 0.66 (about 54Æ in the longitude). At the same time, the amplitude of theV -light 
urve 
hanged; it in
reased from 0:m11 to 0:m15 in V band. In Figure 2 the
olour index variations obtained in the 
olour indi
es B�V and V �R are shown.The symbols are the same as in Figure 1. While the shift of the minimum of thewave-like distortion on the light 
urve of FK Com is obvious, it is not possible tosee this behaviour on the 
olour index 
urves.
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Figure 1. The B, V , R light 
urves obtainedin 2000 of FK Com Figure 2. The B�V and V �R 
olour 
urvesobtained in 2000 of FK Com
Referen
e:Jetsu, L., Pelt, J. and Tuominen, I., 1993, A&A, 278, 449
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NEW TIMES OF MINIMA AND LIGHT ELEMENTS OF KR CYGNIS_IPAH_I, E., G�ULMEN, �O.Ege University, S
ien
e Fa
ulty, Astronomy & Spa
e S
ien
es Department, Bornova 35100, _Izmir, Turkeyemail: sipahi�astronomy.s
i.ege.edu.tr, gulmen�alpha.s
i.ege.edu.tr
Name of the obje
t:KR Cyg = BD+30Æ3915 = HD 333645Equatorial 
oordinates: Equinox:R.A.= 20h09m05:s60 DEC.= +30Æ33001:003 2000Observatory and teles
ope:Ege University Observatory, 48-
m Cassegrain teles
opeDete
tor: Hamamatsu, R 4457 (PMT)Filter(s): Johnson B and VComparison star(s): BD+29Æ3910 = HD 191398Che
k star(s): BD+29Æ3915 = HD 333664Transformed to a standard system: No

Figure 1. Di�erential B and V light 
urves of KR Cyg. The value of 0:m3 was added to V magnitudesin order to plot the 
urves deta
hed
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Availability of the data:Upon requestType of variability: EBRemarks:KR Cyg is an EB type e
lipsing binary whi
h was dis
overed by S
hneller (1931).The spe
tral type of the system is given as A2V by Kholopov et al. (1985). Vetes-nik (1965) observed the system photoele
tri
ally and obtained its light 
urves inB and V �lters. Wilson and Rafert (1980) modelled the light 
urves and obtainedthe geometri
 and physi
al parameters of the system. The star was observed pho-toele
tri
ally at Ege University Observatory on 21 nights during the observationalseasons of 1999 and 2000. During the observations four primary and four se
ondaryminima were obtained. The times of minima 
al
ulated with the method of Kweeand van Woerden (1956) are given in Table 1, together with their minimum types,�lters and observers. Table 1Min HJD (2400000+) Type Filter Observer(s)51363.4866 I BV Es, De51429.4095 I BV Es51454.3437 II BV Es, De51691.4093 I BV Es, De51718.4518 I BV Es, Boy51721.4147 II BV Es, De51726.4804 II BV Es, Va, Boy51737.4680 II BV Es, VaEs: Esin Sipahi, Va: Varol Keskin,De: Ahmet Devlen, Boy: B�ulent Ya�sarsoyThe new light elements are:Min I = JDHel 2451363:4875 + 0:d8451572� E:� 4 � 13In these light elements, the epo
h was 
hosen as the best time of minimum obtainedand the period was taken from Kholopov et al. (1985). The new light 
urves ofKR Cygni are shown in Figure 1. The phases in Figure 1 were 
al
ulated withthe new light elements. The light 
urves of KR Cyg show a deep primary andshallower se
ondary minimum. Their amplitudes are about 0.877, 0.830 at theprimary, 0.196, 0.195 at the se
ondary minimum in B and V light, respe
tively.The system is redder at the primary minimum whi
h implies that the spe
tral typeof the se
ondary is later than the primary.A
knowledgements:This work has been partly supported by the Resear
h Foundation of Ege Universitywith the proje
t number 99/FEN/017.Referen
es:Kholopov, P.N., et al., 1985, General Catalogue of Variable Stars, 4th edition, \Nauka"Publishing House, Mos
ow (GCVS4)Kwee, K.K., and van Woerden, H., 1956, BAN, 12, 327S
hneller, H., 1931, AN, 242, 180Vetesnik, M., 1965, BAC, 16, No. 6Wilson, R.E., and Rafert, J.B., 1980, ApSS, 42, 195
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NEW CCD OBSERVATIONS OF UU SAGITTAE AND V477 LYRAEKISS, L.L.1;2; KASZA, J.2; BORZA, S.21 Department of Experimental Physi
s and Astronomi
al Observatory, University of Szegede-mail: l.kiss�physx.u-szeged.hu2 Guest Observer at Konkoly Observatory
E
lipsing binary 
entral stars of planetary nebulae form a rare 
lass of variable starswhi
h are key obje
ts in determining absolute parameters of 
entral 
ompa
t systemsthrough light 
urve modelling. There are only eight su
h obje
ts listed in the latest
atalogue of 
ata
lysmi
 binaries, LMXBs and related obje
ts (Ritter & Kolb 1998) andonly two of them, UU Sge (
entral star of Abell 63) and V477 Lyr (Abell 46) have detailedanalyses in the literature. Earlier photometri
 studies of these stars raised the possibilityof period 
hanges that 
an be attributed to either mass-losing pro
esses or other kindof intera
tion between the 
omponents (UU Sge | Polla

o & Bell 1993, V477 Lyr |Polla

o & Bell 1994). The main aim of this note is to present new observations whi
hreveal the re
ent behaviour of the orbital periods.Un�ltered CCD photometry was 
arried out on 5 nights in August, 2000 at the Piszk�es-tet}o Station of the Konkoly Observatory. The main reason for doing un�ltered observa-tions is the relative faintness of the observed stars (Vmax = 14:m7 for UU Sge, Vmax = 15:m1for V477 Lyr). The applied instrument was the 60/90/180-
m S
hmidt teles
ope equippedwith a Photometri
s AT200 CCD 
amera (1536� 1024 pixels, KAF-1600 
hip with UV-
oating). The �eld of view is 290 � 180 yielding an angular resolution of 1:001/pixel. Theexposure times varied from 60 se
 to 180 se
 depending on the a
tual weather 
ondi-tions and target brightness. The image redu
tion performed with the standard tasks inIRAF in
luded 
at-�elding with a master frame formed from several individual exposurestaken during the evening twilight. Di�erential aperture photometry was made with theIRAF/APPHOT pa
kage. In both 
ases we 
hose two nearby �eld stars at similar bright-nesses as 
omparison and 
he
k stars. Their magnitude di�eren
es were used to estimatethe photometri
 a

ura
y whi
h is about �0:01{0.03 mag, the latter value being typi-
al during the primary minima (e.g., UU Sge was only barely dete
table in the primaryminimum, see below). Individual data are available upon request from the �rst author.UU SagittaeThis star was observed on all of the �ve nights (August 3/4, 4/5, 7/8, 8/9 and 9/10)by obtaining 174 individual CCD frames. There is an opti
al 
ompanion (V = 15:m87) ata distan
e of 2:008 toward PA 92Æ (Ciardullo et al. 1999) whi
h strongly redu
es the e
lipsedepth when in
luding its 
ontribution. Sin
e our image s
ale (1:001/pixel) prevented anappropriate removing of the se
ond light of opti
al 
ompanion, we applied an aperture
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photometry that in
luded both stars. The redu
ed un�ltered e
lipse depth was foundto be 0:m9. The light 
urve exhibits a strong re
e
tion e�e
t with an amplitude of 0:m3(Fig. 1, left panel).

            ��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

Figure 1. Left: the phase diagram of UU Sge with the adopted ephemeris. Right: The O � C diagramof UU Sge. The solid line shows the linear �t, while the dotted line 
orresponds to the zero level.
We have tried to separate the e�e
t of the opti
al 
ompanion by measuring its bright-ness relative to the 
hosen 
omparison stars during the primary minimum, when UU Sgehas a minimal 
ontribution. By 
hoosing an aperture radius of 2 pixels we 
ould ex
ludeUU Sge's light and we 
al
ulated the un�ltered magnitude di�eren
es between the 
om-parison stars and opti
al 
ompanion. This value was taken when 
orre
ting the 
ombineddi�erential magnitudes using larger aperture. After the se
ond light removal we obtaineda 
orre
ted light 
urve with an e
lipse depth of 4:5 � 0:3 mag whi
h is 
lose to the realvalue (Bell et al. 1994 reported �V = 4:05� 0:06 mag with the 4.2-m William Hers
helTeles
ope). This 
orre
tion illustrates the de�nite dete
tion of UU Sge even in the primaryminimum (Vmin = 19:20� 0:07 mag, Bell et al. 1994). The s
atter of the 
orre
ted light
urve disabled the a

urate e
lipse timing. Fortunately, the primary minimum shows aquite symmetri
 light 
urve, thus the dire
t measurements 
ould be used for determiningepo
hs of minimum.Three new times of minimum were obtained by determining the midpoints of several(2-3) 
hords taken a few tenth of a magnitude above the bottom part of the light 
urve(Table 1). The estimated timing a

ura
y is about 0.0005{0.0007 days (the �rst epo
h haslarger un
ertainty be
ause of the partial 
overage). These times of minima were addedto the published values 
olle
ted by Polla

o & Bell (1993), while a further epo
h waspresented by Bell et al. (1994). The �nal sample 
ontains 33 individual epo
hs whi
hwere used to 
al
ulate the O�C diagram 
overing 76 years. The used ephemeris was thefollowing (Polla

o & Bell 1993):HJD(Min I) = 2448133:40747 + 0:465069102� E:Early data are photographi
, thus their lower a

ura
y is the main reason for the
onsiderable s
atter of the �rst part of the diagram. The general appearan
e suggests aslightly larger, but most likely 
onstant period whi
h was determined by a least-squareslinear �t of the O � C values. The �tted slope is (1:05 � 0:49) � 10�7 resulting in a
orre
ted period of 0.46506921(5) days. This is a little longer period than that of by Bell
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Table 1: New times of minima (Hel. JD� 2400000). O�C values were 
al
ulated with the ephemeridesgiven in Polla
o & Bell (1993) | UU Sge, and Polla

o & Bell (1994) | V477 Lyr.Hel. JD E O � CUU Sge 51760.4835: 7799 0.002151761.4120 7801 0.000551766.5285 7812 0.0012V477 Lyr 51764.5163 7693 �0.000251765.4605 7695 0.000551766.4038 7697 0.0004
et al. (1994), however, the di�eren
e is very 
lose to the dete
tion limit. Therefore, we
on
lude, that our new ephemerisHJD(Min I) = 2451766:5285 + 0:46506921� Eis a marginally improved one allowing a

urate phase predi
tions for the follow-up obser-vations.V477 LyraeV477 Lyrae (Vmax = 15:m1, �V = 1:m5, P = 0:d4717) was observed on three subsequentnights (August 7/8, 8/9 and 9/10), thus only partial phase 
overage 
ould be obtained.Although V477 Lyr is similar to UU Sge, there are mu
h less observations in the literatureas for UU Sge. The most striking feature of the light 
urve is the strong re
e
tione�e
t with an amplitude up to 0:m5 (see left panel in Fig. 2). Polla

o & Bell (1994)presented the �rst full light-
urve analysis for V477 Lyr 
on
luding that Abell 46 may bean example of a `lazy PN' (the 
entral star is visually bright whilst the nebula itself hasa low surfa
e brightness), while the se
ondary 
omponent is oversized for its mass. Thereare 12 published epo
hs of minimum whi
h were listed by Polla

o & Bell (1994). Sin
ethen there were no new observations on this star.

            ��������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

Figure 2. Left: the phase diagram of V477 Lyr with the adopted ephemeris. Data obtained on the �rstnight were ex
luded be
ause of larger s
atter 
aused by the unfavorable weather 
onditions. Right: TheO � C diagram of V477 Lyr. Obviously ina

urate photographi
 data were exluded, while the dottedline 
orresponds to the zero level.
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Our observations resulted in three new times of minima (Table 1) whi
h were deter-mined by �tting low-order polynomials to the lowest part of the individual light 
urves.Sin
e the primary minimum is only partial, the timing is more a

urate than in the 
aseof UU Sge, with an estimated a

ura
y of 0.0003 days. The O�C diagram was 
al
ulatedwith the ephemeris in Polla

o & Bell (1994):HJD(Min I) = 2448135:50446 + 0:47172909� E:As 
an be seen in the right panel of Fig. 2, there is no signi�
ant variation in theO�C diagram, whi
h 
orresponds to a stable period over 40000 
y
les (about 50 years).A formal linear �t gives a slope of (�1:1 � 1:1) � 10�7 suggesting a relative stability ofthe period �P=P � 1:1�10�7=0:4717 � 2�10�7. Therefore, we 
on
lude that no period
hange 
an be dete
ted using the presently available data and follow-up observations 
anbe planned with the 
ited ephemeris.This resear
h was supported by the \Bolyai J�anos" Resear
h S
holarship of LLK fromthe Hungarian A
ademy of S
ien
es, Hungarian OTKA Grant #T032258 and SzegedObservatory Foundation. The observations were a
quired during the 
ourse of SummerTraining Programme for students of astronomy at University of Szeged. The warm hos-pitality of the sta� of the Konkoly Observatory and their provision of teles
ope time isgratefully a
knowledged. The NASA ADS Abstra
t Servi
e was used to a

ess data andreferen
es. This resear
h has made use of Simbad Database operated at CDS, Strasbourg,Fran
e.

Referen
es:Bell, S.A., Polla

o, D.L., Hildit
h, R.W., 1994, MNRAS, 270, 449Ciardullo, R., Bond, H.E., Sipior M.S. et al, 1999, AJ, 118, 488Polla

o, D.L., Bell, S.A., 1993, MNRAS, 262, 377Polla

o, D.L., Bell, S.A., 1994, MNRAS, 267, 452Ritter, H., Kolb, U., 1998, A&AS, 129, 83
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P CYGNI IN 1987{1993ZSOLDOS, E.Konkoly Observatory, Budapest, P.O. Box 67, 1525 Hungary, email: zsoldos�konkoly.hu

P Cygni is a B1 Ia+ hypergiant in the Cyg OB1 asso
iation. It is one of the oldestknown variable stars, in fa
t se
ond only after Mira Ceti. It was dis
overed during anS Dor-type outburst in 1600. The star spent the following de
ades showing violent be-haviour, but rea
hed a quiet state by around 1700 whi
h is still in e�e
t today (de Groot1986).P Cygni has been 
onsidered to be without any appre
iable variation for a long time.Consequently, it was observed unfrequently (a good listing of early observations is givenby M�uller & Hartwig 1920), the �rst systemati
 photoele
tri
 observations began only inthe late 1930's in Abastumani. The Abastumani observers later 
lassi�ed P Cygni as a WUMa-type e
lipsing binary (Kharadze & Magalashvili 1967), though further observationsdid not 
on�rm it (Alexander & Wallerstein 1967).Per
y was the �rst to start a long-term 
ampaign of P Cygni observations (Per
y &Wel
h 1983, Per
y et al. 1988, 1996). His results showed that the star varied irregularlyon time-s
ales from a few days to a few months, while the 
olour variations were smallerand apparently independent of the V light 
urve.Here I present observations of the star made with the 50-
m teles
ope of KonkolyObservatory in Piszk�estet}o (1987{88) and with the 60-
m teles
ope in Budapest (1991{93). The observing 
ir
umstan
es were the same as mentioned in previous papers (Zsoldos1993, 1995). I used 36 Cygni as 
omparison star (V = 5:58, B�V = 0:06, U�B = 0:00).The observations are given in Table 1 and Fig. 1.The small number of observations pre
ludes the possibility of a thorough period anal-ysis. One 
an, however, 
on�rm the 
on
lusions of Per
y et al. (1988): the time-s
alesvary between 20 and 200 days. The most probable 
y
le lengths in the given data setare P1 = 26:d7 and P2 = 218:d8. These values remain the same if we in
lude furtherobservations of Markova & Tomov (1998).The 
olour variations are on a smaller s
ale than the light variation, also 
on�rmingearlier results. It seems from Fig. 1, that, at least in the 
ase of the longer 
y
le, thelight and 
olour 
urves are antiparallel. This is what one would expe
t from non-radialpulsations (supposing that the 
ause of the variation is pulsation). The long 
y
le lengths(between 20d and 200d) also favour non-radial pulsation (Lovy et al. 1984).Israelian et al. (1996) dis
ussed the possible | if any | 
onne
tion between the shelleje
tions observed in P Cygni and the light variations. They seem to have found someindi
ation that shell eje
tions were followed by an in
rease in visual brightness.
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Table 1: Photometry of P CygniJ.D. V B � V U �B2446925.571 4.821 0.379 �0.7076966.475 4.787 0.394 �0.7126983.467 4.851 0.389 �0.6956984.465 4.842 0.382 �0.6976985.389 4.823 0.387 �0.6896997.452 4.793 0.393 �0.6927016.362 4.812 0.389 �0.7077018.445 4.825 0.390 �0.7077019.387 4.824 0.391 �0.6977030.385 4.818 0.399 �0.6967032.377 4.847 0.401 �0.7127060.316 4.827 0.391 �0.6827062.329 4.847 0.401 �0.6947098.241 4.875 0.375 �0.6967335.490 4.740 0.413 �0.6267349.454 4.789 0.405 �0.6247372.442 4.780 0.410 �0.6127374.397 4.801 0.417 �0.6117406.356 4.754 0.405 �0.6477408.365 4.774 0.403 �0.6357433.281 4.831 0.395 �0.6397446.299 4.872 0.402 �0.6198410.492 4.819 0.402 �0.6348417.528 4.844 0.394 �0.6088433.528 4.836 0.383 �0.6068475.518 4.782 0.406 �0.6748477.521 4.793 0.390 �0.6558485.441 4.800 0.396 �0.6868534.310 4.824 0.377 �0.6828557.281 4.876 0.371 �0.6548573.269 4.846 0.375 �0.6738813.504 4.838 0.382 �0.6978853.410 4.822 0.395 �0.6788859.349 4.857 0.380 �0.6828897.314 4.755 0.416 �0.6848936.242 4.829 0.388 �0.7072449254.346 4.801 0.392 �0.686
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Figure 1. The light and 
olour 
urves of P Cygni.
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Figure 2. The 
onne
tion of light 
urve and shell eje
tions. The lower part is the light 
urve, theupper part is the velo
ity variations of Feii lines.
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Sin
e my observations 
over a longer time, it seems worth 
omparing the light 
urvewith the radial velo
ities of the various shells. Figure 2 shows the light 
urve (my obser-vations from Per
y at al. (1988) and from Table 1 of the present paper) and the radialvelo
ity variations of the absorption 
omponents of Feii lines from Table V of Israelian etal. (1996).Figure 2 shows the possibility of the 
onne
tion. The eje
tion of a shell roughly 
o-in
ides with the as
ending bran
h of a wave on the light 
urve. The 
hara
teristi
 times
ales also support this 
onne
tion: they are about 200 days for the eje
tions, 219 daysfor the light 
urve, respe
tively. It must be noted here, however, that Stahl et al. (1994)did not �nd any 
orrelation between radial velo
ity and light 
urve.It is 
lear that there is still a need for more photometry of P Cygni. A longer, 
ontinuouslight 
urve would help to de
ide if the 
onne
tion shown in Fig. 2 is real or 
oin
idental.Part of this work has been supported by the grant OTKA T{024022.

Referen
es:Alexander, T., Wallerstein G., 1967, PASP, 79, 500De Groot, M., 1986, Irish AJ, 17, 263Israelian, G., de Groot, M., Parker, J. W., Sterken, C., 1996, MNRAS, 283, 119Kharadse, E. K., Magalashvili, N. L., 1967, The Observatory, 87, 296Lovy D., Maeder A., No�els A., Gabriel M., 1984, A&A, 133, 307Markova, N., Tomov, N., 1998, IBVS, No. 4641M�uller G., Hartwig, E., 1920, Ges
hi
hte und Literatur des Li
htwe
hsels der bis Ende1915 als si
her ver�anderli
h anerkannten Sterne nebst einem Katalog der Elementeihres Li
htwe
hsels, Zweiter Band, Leipzig, p. 444Per
y, J. R., Wel
h, D. L., 1983, PASP, 95, 491Per
y, J. R., Napke, A. E., Ri
her, M. G., et al., 1988, A&A, 191, 248Per
y, J. R., Attard, A., Sz
zesny, M., 1996, A&AS, 117, 255Stahl, O., Wolf, B., G�ang, T., et al., 1994, A&AS, 107, 1Zsoldos, E., 1993, A&A, 280, 177Zsoldos, E., 1995, A&A, 296, 122Corre
tion [Wed Feb 19 11:06:50 MET 2003℄The 
orre
t referen
e is:Kharadse, E. K., Magalashvili, N. L., 1967, The Observatory, 87, 295
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THREE DELTA SCUTI STARS IN THE OLD OPEN CLUSTER NGC2506KIM, SEUNG-LEE; CHUN, MOO-YOUNGKorea Astronomy Observatory, Taejon, 305-348, Korea (e-mail: slkim�kao.re.kr, my
hun�boao.re.kr)

During our observational survey to sear
h for low-amplitude pulsating stars (e.g., ÆS
uti stars and 
 Dor stars) in open 
lusters, we dis
overed three new Æ S
uti typevariable stars in a �eld of the old open 
luster NGC 2506. Kaluzny & Shara (1988) alsomonitored stars in a wider area of the 
luster than our observation but found no variablestars, probably due to their limited data sets (only nine exposures for three nights).Time-series V CCD photometry was performed for ten nights from De
ember 11th,1996 to Mar
h 5th, 1997. The observations were done with a SITe 1024 CCD 
ameraatta
hed to the 1.8-m teles
ope at Bohyunsan Opti
al Astronomy Observatory (BOAO).Field of view of a CCD image is 5:08�5:08 at f=8 Cassegrain fo
us of the teles
ope. Typi
alphotometri
 seeing was less than 2:000. We also 
arried out UBVI photometry to studyphysi
al properties of variable stars in the 
luster (Kim et al. 2000 for detailed results).Data analyses su
h as CCD image pro
ess, PSF (Point Spread Fun
tion) photometryand the ensemble normalization, have been 
arried out by the methods des
ribed by Kimet al. (1999). We examined light variations of 590 stars in the observed �eld using 304CCD frames and found three new pulsating stars. Finding 
hart of these new pulsatingstars is shown in Figure 1.Power spe
tra and light 
urves are displayed in Figures 2 and 3, respe
tively. Ea
hpulsating star has a dominant frequen
y. Three pulsating stars are lo
ated within theÆ S
uti instability strip in the 
olor-magnitude diagram (Figure 4). It should be notedthat V1, a probable 
luster member dedu
ed from the membership probability (Mermilliod1992), is lo
ated at a bluer and brighter region than the main-sequen
e turn-o� point ofthe 
luster ; i.e., it might be identi�ed as a pulsating blue straggler star.Observational parameters of the three new Æ S
uti stars are summarized in Table 1.Two B and V deep-exposured data were used to estimate the 
olor index. Photometri
errors are less than 0:m01.Table 1: Observational parameters of the new Æ S
uti type variable starsID1 RA20001 DEC20001 V 2 B � V 2 Period Epo
h3 �V P�1V1 5462 7h59m58:s1 �10Æ4505500 13:m69 0:m21 0:d0678 431.242 � 0:m03 0.71V2 5467 7h59m53:s6 �10Æ4504900 14:m50 0:m29 0:d0921 430.209 � 0:m17 0.91V3 5589 7h59m57:s8 �10Æ4702100 14:m75 0:m35 0:d0815 513.082 � 0:m11 0.001 Identi�
ation, 
oordinates and membership probability (Mermilliod 1992)2 Photometri
 data from Kim et al. (2000)3 Epo
h at maximum brightness (H.J.D.� 2450000:0)
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Figure 1. Observed CCD �eld (5:08� 5:08) of the open 
luster NGC 2506. Three variable starsdis
overed in this study are represented by open 
ir
les. North is up and east is to the left

Figure 2. Power spe
tra of the three variable stars. The spe
tral window is shown in the top panel.The dominant frequen
y is 14.742 
/d for V1, 10.854 
/d for V2 and 12.264 
/d for V3
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Figure 3. Light 
urves of the three pulsating stars. Data points are di�erently marked for ea
hobserving night. Typi
al observation errors are represented by error bars

Figure 4. Positions of pulsating stars in the 
olor{magnitude diagram of NGC 2506, using photometri
data by Kim et al. (2000). Thi
k and thin lines denote an empiri
al ZAMS (Sung & Bessell 1999) and atheoreti
al iso
hrone (Girardi et al. 2000), respe
tively. Thi
k solid bars, nearly perpendi
ular to theZAMS, represent Æ S
uti instability strip (Breger 1979). The pulsating stars are marked by starsymbols. We adopted the reddening of E(B � V ) = 0:04, distan
e modulus of (V �MV )Æ = 12:5 andage of log t = 9:25 (Kim et al. 2000)
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Referen
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tober 2000HU ISSN 0374 { 0676CCD LIGHT CURVES OF ROTSE1 VARIABLES, I:GSC3099.905 HERCULISBL�ATTLER, E.1; DIETHELM, R.21 BBSAG, S
hl�ussela
her 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 obje
t:GSC3099.905 = ROTSE1 173454.24+441152.2Equatorial 
oordinates: Equinox:R.A.= 17h34m54.24s DEC.= +44Æ11052.200 2000.0Observatory and teles
ope:Private observatory S
hl�ussela
her, Wald, 0.15-m refra
torDete
tor: SBIG ST-7 CCD 
ameraFilter(s): NoneComparison star(s): GSC3099.933Che
k star(s): GSC3099.1019Availability of the data:Upon request from diethelm�astro.unibas.
hType of variability: EWRemarks:As a byprodu
t of the ROTSE1 CCD survey, a large number of new variables havebeen dis
overed (Akerlof et al., 2000). In a series of papers, we report un�lteredCCD observations for some of the 
lose binary systems (type EW and E) in thelist of Akerlof et al. (2000). GSC3099.905 was observed with our CCD equipmentas spe
i�ed above during 5 nights between JD2451746 and JD2451781. A total of143 CCD frames were measured and Figure 1 shows these observations folded withthe elements JD(min; hel) = 2451746:4772(5) + 0:2514358(20)� E:These elements of variation are dedu
ed from a linear �t to the newly deter-mined normal minima from the ROTSE1 data (JDH2451305.7095(2), primary;JDH2451311.8712(4), se
ondary) as well as the 8 minima (5 primary, 3 se
ondary)published in BBSAG Bulletin 123.
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Figure 1. CCD light 
urve (without �lter) of GSC3099.905
A
knowledgements:This resear
h made use of the Simbad data base, operated at CDS, Strasbourg,Fran
e.

Referen
e:Akerlof, C., Amrose, S., Balsano, R., Blo
h, J., Casperson, D., Flet
her, S., Gisler, G.,Hills, J., Kehoe, R., Lee, B., Marshall, S., M
Kay, T., Pawl, A., S
haefer, J., Szy-manski, J., Wren, J., 2000, AJ, 119, 1901
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tober 2000HU ISSN 0374 { 0676CCD LIGHT CURVES OF ROTSE1 VARIABLES, II:GSC3100.1616 HERCULISBL�ATTLER, E.1; DIETHELM, R.21 BBSAG, S
hl�ussela
her 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 obje
t:GSC3100.1616 = ROTSE1 174311.02+432709.0Equatorial 
oordinates: Equinox:R.A.= 17h43m11.02s DEC.= +43Æ27009.000 2000.0Observatory and teles
ope:Private observatory S
hl�ussela
her, Wald, 0.15-m refra
torDete
tor: SBIG ST-7 CCD 
ameraFilter(s): NoneComparison star(s): GSC3100.1679Che
k star(s): GSC3100.1797Availability of the data:Upon request from diethelm�astro.unibas.
hType of variability: EWRemarks:As a byprodu
t of the ROTSE1 CCD survey, a large number of new variables havebeen dis
overed (Akerlof et al., 2000). In a series of papers, we report un�lteredCCD observations for some of the 
lose binary systems (type EW and E) in thelist of Akerlof et al. (2000). GSC3100.1616 was observed with our CCD equipmentas spe
i�ed above during 5 nights between JD2451746 and JD2451781. A total of158 CCD frames were measured and Figure 1 shows these observations folded withthe elements JD(min; hel) = 2451746:4139(6) + 0:2581094(25)� E:These elements of variation are dedu
ed from a linear �t to the newly deter-mined normal minima from the ROTSE1 data (JDH2451286.8514(2), se
ondary(?);JDH2451310.7238(6), primary(?)) as well as the 8 minima (3 primary, 5 se
ondary)published in BBSAG Bulletin 123. Be
ause of the un
ertainty in the 
y
le 
ountsin
e the ROTSE1 data, the elements given above are in need of aÆrmation.
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Figure 1. CCD light 
urve (without �lter) of GSC3100.1616
A
knowledgements:This resear
h made use of the Simbad data base, operated at CDS, Strasbourg,Fran
e.

Referen
e:Akerlof, C., Amrose, S., Balsano, R., Blo
h, J., Casperson, D., Flet
her, S., Gisler, G.,Hills, J., Kehoe, R., Lee, B., Marshall, S., M
Kay, T., Pawl, A., S
haefer, J., Szy-manski, J., Wren, J., 2000, AJ, 119, 1901



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4967 Konkoly ObservatoryBudapest20 O
tober 2000HU ISSN 0374 { 0676
CCD TIMES OF MINIMA OF ECLIPSING BINARY SYSTEMS

B�IR�O, IMRE BARNA1;2; BORKOVITS, TAM�AS11 Baja Astronomi
al Observatory of B�a
s-Kiskun County, Baja, Szegedi �ut, P.O. Box 766, H{6500 Hungarye-mail: barna�ele
tra.bajaobs.hu2 Guest observer at Instituto de Astrof��si
a de Canarias (Spain)
We present CCD photometri
 minima observations of 22 e
lipsing binary systems.Most of them are possible triple systems, or binaries having e

entri
 orbits, sele
tedfrom Borkovits & Heged�us (1996), or from the listing of Heged�us (1988). Some minimaobservations (e.g. IM Aurigae, GSC 3822 1056) are part of 
omplete light 
urve 
overages.Most of the measurements were 
arried out at Baja Astronomi
al Observatory withthree di�erent CCD 
ameras, mounted on the 20-in
h f=8:4 Rit
hey{Chr�etien teles
ope.These were an SBIG ST-6 (referred as ST6 in the 7th 
olumn of Table I), an SBIG ST-7(ST7), and an Apogee AP-7 (AP7). The �rst minima observations of the newly dis
overedvariable GSC 3822 1056 were 
arried out at Observatorio del Teide (Tenerife, Spain) usingthe IAC80 (0.8-m f=11:3 Cassegrain) teles
ope and a Wright Instruments (WRI) 
amerain 1997.Redu
tion of the CCD frames was made with a 
ustomly developed IRAF1 pa
kage.The minima times were 
omputed with paraboli
 �tting, and in some 
ases with linearizedPogson-method.Table 1 presents the derived minima times. The 
ontents of the �rst two 
olumns areself-explanatory. The error in the last digit appears in the third 
olumn. In the fourth
olumn the types of minima are marked (I for primary, and II for se
ondary). The 
olumnsfrom �fth to seventh des
ribe the �lters used (if any), the �rst three letters of the observers'names (B��r = I.B. B��r�o, Bor = T. Borkovits) and the 
odes of the instrumentation. Thelast 
olumn 
ontains the 
omparisons used, identi�ed by their HD, GSC or SAO numbers.

1IRAF is distributed by the National Opti
al Astronomi
al Observatories, operated by the Asso
iation of the Universitiesfor Resear
h in Astronomy, in
., under 
ooperative agreement with the National S
ien
e Foundation
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TableStar Min. HJD Error Min. Filter Obs.'s Instr. Comp.2400000+ � type nameRT And 51021.4303 3 II V B��r ST7 HD 21891551463.2480 1 I - Bor ST6 HD 23606251463.5634 7 II - Bor ST6 "AB And 51716.4610 1 I - Bor AP7 2763-0878OO Aql 51380.5004 1 II - B��r AP7 1058-068951679.5093 3 II - Bor AP7 "HP Aur 51080.5584 1 II R B��r ST7 2401-112851124.6623 3 II R B��r ST7 "51196.5140 1 I V B��r ST7 "IM Aur 51568.390 1 II V Bor ST7 3358-120851576.4930 3 I R Bor ST7 "51593.331 1 II V B��r ST7 "51593.333 1 II B B��r ST7 "51593.333 1 II R B��r ST7 "51596.4493 6 I R Bor ST7 "51601.4389 2 I R Bor ST7 "51603.3087 5 II V B��r ST7 "51611.4166 3 I V B��r+Bor ST7 "51611.4171 1 I R B��r+Bor ST7 "51611.4174 8 I B B��r+Bor ST7 "51808.4836 1 I - B��r AP7 "Y Cam 51133.6194 2 I R Bor ST7 4527-198351315.4352 3 I - Bor AP7 "RZ Cas 51135.5832 2 I R Bor ST7 4317-157851162.484 : II V B��r ST7 "51165.4644 1 I V B��r ST7 "51183.3930 1 I R Bor ST7 "51379.4136 1 I - Bor AP7 "51783.4085 1 I - Bor AP7 "VW Cep 51284.3671 2 I - Bor AP7 4585-238751661.3433 7 II V Bor AP7 4585-216751661.4800 5 I V Bor AP7 "51814.4129 5 II - Bor AP7 "51814.5500 5 I - Bor AP7 "XX Cep 51454.4119 5 I - Bor ST6 4288-0186CW Cep 51449.469 1 II - Bor ST6 4282-0348DL Cyg 51113.371 5 II V;R B��r ST7 3595-081651381.450 2 I - Bor AP7 SAO 51164MR Cyg 51689.489 1 I - Bor AP7 3609-2087AK Her 51301.4589 2 I - Bor AP7 1536-183451617.6013 3 I R Bor ST7 1536-092851680.4087 1 I - Bor AP7 1536-1834DI Her 51707.391 1 I - Bor AP7 2109-0167GU Her 51691.416 1 I - Bor AP7 2581-1969HS Her 51302.4332 2 I - Bor AP7 2113-165851681.509 1 II - Bor AP7 "SW La
 51778.3737 4 II - Bor AP7 3215-140651778.5325 1 I - Bor AP7 "UV Leo 51197.6475 3 II V B��r ST7 0845-012151207.5492 3 I - Bor AP7 0845-027151218.3502 2 I - Bor AP7 0845-018951597.3051 3 II V B��r ST7 0845-0121
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Table 1 (
ont.)Star Min. HJD Error Min. Filter Obs.'s Instr. Comp.2400000+ � type nameIZ Per 51097.3945 1 I V B��r ST7 3670-1506DW UMa 51675.3726 2 I - Bor AP7 3822-007051675.5090 2 I - Bor AP7 "GP Vul 51692.4426 4 I - Bor AP7 2151-5639GSC 3822 1056 50495.5219 4 I R B��r WRI 3822-007050495.5224 6 I V B��r WRI "50495.675 1 II R B��r WRI "50495.678 1 II V B��r WRI "50496.602 2 II V B��r WRI "50496.605 1 II R B��r WRI "50496.7590 2 I R B��r WRI "50496.7592 3 I V B��r WRI "50497.6881 7 I V B��r WRI "50497.6891 8 I R B��r WRI "50498.4633 9 II V B��r WRI "50498.4671 7 II R B��r WRI "50498.6186 4 I V B��r WRI "50498.6191 2 I R B��r WRI "50499.7040 3 II R B��r WRI "50500.6327 8 II V B��r WRI "50539.530 2 I V B��r WRI "50540.4587 5 I V B��r WRI "50547.5841 8 I I B��r WRI "51228.4120 5 I - B��r AP7 "51228.5678 1 II - B��r AP7 "51236.46923 1 I - B��r AP7 "51236.6253 3 II - B��r AP7 "51237.3985 4 I - B��r AP7 "51237.5547 2 II - B��r AP7 "51238.3315 6 I - B��r AP7 "51238.480 : II - B��r AP7 "51242.3566 2 I - B��r AP7 "51242.5144 2 II - B��r AP7 "51250.4125 5 I - B��r AP7 "51250.566 : II - B��r AP7 "51262.345 1 II - B��r AP7 "51262.499 1 I - B��r AP7 "51263.4271 1 I - B��r AP7 "51349.423 1 II - B��r AP7 "51356.4002 5 I - B��r AP7 "51675.4300 8 II - Bor AP7 "51715.411 : II - B��r AP7 "Remarks on some of the variables:DW UMa: This is the only one nova-like variable in the above list. After a quies
entperiod in 1998-99 it returned ba
k to its normal state.GSC 3822 1056: The following new ephemeris was 
al
ulated:MinI = HJD 2450495:5212 + 0:d3098906857� E:

This work was partly supported by National Grant OTKA T030743.
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ON THE VARIABILITY OF LATE B III{V STARSADELMAN, S.J.1; GENTRY, M.L.2; SUDIANA, I.M.31 Department of Physi
s, The Citadel, 171 Moultrie Street, Charleston, SC 29409, USA,email: adelmans�
itadel.edu2 Department of Politi
al S
ien
e and Criminal Justi
e, The Citadel, 171 Moultrie Street, Charleston,SC 29409, USA, email: gentrym�
itadel.edu3 Department of Mathemati
s and Computer S
ien
e, The Citadel, 171 Moultrie Street, Charleston, SC 29409,USA, email: sudianai�
itadel.edu

This paper studies Hippar
os photometry (ESA 1997) of luminosity 
lass III{V B6{B9 stars from the Bright Star Catalogue, 5th edition (Ho�eit & Warren 1991) and theSupplement of the 4th edition (Ho�eit et al. 1983) whi
h for the most part were notinvestigated as part of Adelman (1998)'s study of HgMn and magneti
 CP stars. Adelman,Y�u
e & Engin (2000) 
onsidered the 
orresponding supergiants. The stars investigatedhere in
lude some mCP stars (�2 CVn variables), � Cephei type, 
 Cassiopeiae typevariables (or Be stars), irregular variables, slowly pulsating B stars, and SX Arietis typevariables as well as mi
rovariables and many stars whi
h need additional observations todetermine their variability type as well as 
onstant stars.Table 1 lists the mean amplitudes of those spe
tral types with 3 or more 
lass members.These values are indi
ative of the mean variability. We ex
luded stars with spuriousvariability due to dupli
ity. The Hippar
os photometry does not 
on�rm the reportedvariability of some stars. In some 
ases su
h as the 
 Cassiopeiae stars this might indi
ate
hanges in the stellar behavior as some 
lass members have long periods of quies
en
e orre
e
t the quality of the previous photometry.The mean amplitudes are smaller than found from most previous studies of other re-gions of the HR diagram using these same methods. Typi
ally they are between 0:m024and 0:m030 whi
h are slightly greater than those found for the early K III stars (Adelman2000). The amplitudes of the giants are slightly less than those of the 
omparable lumi-nosity II stars found by Adelman, Y�u
e, & Engin (2000). This suggests that many are
onstant.Table 2 (available ele
troni
ally from the IBVS site as 4968-t2.txt) presents the valuesfor the individual stars in
luding those whi
h were not used in the the mean values. Forea
h star it gives the HR number (if any), names (Bayer, Flamsteed, or variable stardesignations), the V magnitude of the Bright Star Catalog and/or its Supplement, thespe
tral type, the Hippar
os number, the standard error (mag), the amplitude (mag),and 
omments whi
h give the type of variable and the NSV number of the star when the
olumn `Name' is �lled already with another name of the variable.Table 3 
ontains sele
ted stars whose amplitudes of variability are signi�
antly greaterthan those of stars with the same spe
tral types, usually a fa
tor of two greater than the
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type mean, or 0:m05. Some are well-known variables. Those whi
h have not been wellstudied should be.There are also many stars with amplitudes of 0:m01 whi
h should be 
onsidered tobe 
andidates for photometri
 standards. These are B6 III: 91 � Cet, B7 III: HR 144,112 � Tau, 43 Cam, HR 3898, B8 III: 64 Ori, 27 � Sgr, B9III: 25 � Cas, 73 �2 Cet, � Cen,14 
 Lyr, B9.5III: 65 � Aql, B9III{IV: 40 �2 Hya, B6IV: 19 Tau, B7IV: � Col, � Vol,HR 6708, B9IV: KK And, 6 Tau, � Col, HR 2518, � Del, � And, " Tu
, B8IV{V: � Eri,B9IV{V: HR 3856, 33 � Aqr, 62 � Aqr, B6V: HR 1214, B7V: � Ari,72 Ori, B8V: 41 Ari,HR 1172, HR 1307, HR 2415, � Cha, HR 4089, 27 � Lib, HR 6628, HR 7507, HR 8014,HR 8112, 17 � And, B9V: " Hyi, 13 Tau, 41 �4 Eri, 16 � Aql, �1 Sgr, 54 � Peg, HR 1723,HR 4735, 35 � Her, 4 Sgr, 68 Aql, 27 Vul, B9.5V: 4 Ari, 72 � Cet, � Men, 5 Cn
, 77 � Leo,7 Æ Crv, �2 Nor, � CrA.Table 1: The mean amplitudes of various types of B6 through B9 starsSpe
tral 
lasses Number Mean Amplitude Comment(mag)B6IIII 18 0.028� 0.013B7IIII 30 0.025� 0.012B8III 55 0.026� 0.010B8.5III 3 0.023� 0.006B9III 48 0.026� 0.023B9.5III 10 0.023� 0.007B7III{IV 5 0.024� 0.009B8III{IV 4 0.045� 0.0373 0.027� 0.006 without V487 CarB9III{IV 7 0.027� 0.016B9.5III{IV 3 0.020� 0.000B6IV 22 0.030� 0.016B7IV 17 0.043� 0.05816 0.030� 0.023 without 31 AqrB8IV 11 0.028� 0.013B9IV 28 0.024� 0.014B9.5IV 4 0.028� 0.0153 0.020� 0.000 without V817 TauB7IV{V 3 0.027� 0.006B8IV{V 7 0.026� 0.010B9IV{V 14 0.024� 0.009B6V 44 0.036� 0.02442 0.032� 0.015 without IP Vel & AL S
lB7V 47 0.035� 0.03645 0.028� 0.011 without V392 Pup & GG LupB7/8V 3 0.023� 0.006B8V 137 0.036� 0.059131 0.025� 0.013 without � Per, HU Tau, V831 Cen,V760 S
o, V822 Her, & V822 AqlB8/9V 18 0.027� 0.006B9V 130 0.027� 0.01912 0.025� 0.012 without NO Pup & HD104568B9.5V 80 0.046� 0.12177 0.024� 0.008 without AR Aur, Æ Lib, & RX Her
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Table 3: Some stars with amplitudes greater than stars of similar spe
tral typeName HD Spe
tral HIP SE Amp. Commentsnumber type number (mag) (mag)3 V377 Vul 182255 B6III 95260 0.0017 0.07 SPB12 HK CMa 49333 B7IIIn 32504 0.0019 0.05 ACVIT Vel 70084 B7III 40662 0.0019 0.05 ELLV761 Cen 125823 B7IIIp 70300 0.0047 0.06 SXARIIU CMa 44953 B8IIIHewk 30426 0.0015 0.05 ACVOX Pup 63401 B8III 37982 0.0020 0.06 ACV5 PT Ser 140873 B8III 77227 0.0024 0.05V4198 Sgr 177863 B8III 93887 0.0032 0.05 NSV 11743 SPB13 V388 And 220885 B9III 115755 0.0018 0.05 ACVV442 Cep 209809 B9III 108938 0.0062 0.14 NSV 14018, EBDZ Eri 28843 B9III 21192 0.0081 0.11 SXARI54 LM Vir 114846 B9III 64520 0.0025 0.06 EWV487 Car 84809 B8III{IV 47893 0.0065 0.10 NSV 4623, ACVTX Lep 34797 B8/9III/IV 24827 0.0023 0.06 ACVHR 2968 61925 B6IVe 37345 0.0013 0.06 UIU Lib 138764 B6IV 76243 0.0036 0.06 SPB18 � Lyr 178475 B6IV 93903 0.0016 0.07 GCAS� O
t 215573 B6IV 112781 0.0014 0.05 P31 o Aqr 209409 B7IVe 108874 0.0248 0.25 GCASKQ Mus 100359 B7IV 56246 0.0043 0.08 SPBV542 Lyr 176318 B7IV 93104 0.0014 0.09 EAPU Pup 61429 B8IV 37173 0.0028 0.06 EBV869 Cen 123515 B9IV 69174 0.0030 0.06 NSV 6565, SPB135174 B9IV 74657 0.0048 0.05 UHR 7285 179588 B9IV 94377 0.0024 0.06 UV817 Tau 24769 B9.5IV 18485 0.0030 0.05 ACVTZ Men 39780 B9.5IV{V 25776 0.0007 0.14 EA/DIP Vel 84400 B6V 47694 0.0017 0.14 EAHR 2360 45796 B6V 30524 0.0018 0.06 UHZ CMa 50123 B6Vnpe 32810 0.0028 0.07 PV371 Pup 59215 B6V 36246 0.0017 0.05 SPBHR 2948 61555 B6V 37229 0.0008 0.08 NSV 3673, UHR 3745 81753 B6Ve 46329 0.0018 0.05 NSV 4492, UV964 Cen 115823 B6V 65112 0.0020 0.05 NSV 6190, EB210628 B6V 109424 0.0014 0.05 U4 � Ps
 217891 B6Ve 113889 0.0012 0.05 NSV14410, UAL S
l 224113 B6V 117931 0.0010 0.10 EA/DMV576 Per 21071 B7V 15988 0.0037 0.05 SPBHR 2226 43179 B7V 29546 0.0011 0.06 UV392 Pup 63215 B7V 37915 0.0011 0.11 GCAS, UGG Lup 135876 B7V 74950 0.0013 0.25 EAV1466 Aql 187961 B7V 97787 0.0078 0.06 NSV 12496, UHR 7721 192276 B7V 99539 0.0022 0.05 U26 � Per 19356 B8V 14576 0.0020 0.14 EA/SDHU Tau 29365 B8V 21604 0.0012 0.37 EA/SD50138 B8e 32923 0.0061 0.10 U
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Table 3 (
ont.)Name HD Spe
tral HIP SE Amp. Commentsnumber type number (mag) (mag)V410 Pup 66079 B8V 39084 0.0019 0.06 EBV831 Cen 114529 B8V 64425 0.0053 0.15 NSV 6133, EB� Mus 114911 B8V 64661 0.0006 0.06 EAV760 S
o 147683 B8V 80405 0.0037 0.41 EA/DMV974 Her 164447 B8Vne 88172 0.0049 0.07 GCAS, UV4407 Sgr 174632 B8V 92649 0.0037 0.09 EBV822 Her 174853 B8Vnn 92593 0.0056 0.15 NSV 11442, EBV822 Aql 183794 B8V 96007 0.0067 0.43 EB/DM2173 Cyg 208727 B8V 108348 0.0026 0.06 SPBV761 Cas 7157 B9V 5688 0.0018 0.06 ACV2 � Tau 21364 B9Vn 16083 0.0006 0.09 EA,UNO Pup 71487 B9V 41361 0.0027 0.18 EA/KENY Vel 74067 B9V 42540 0.0022 0.05 NSV 4193, BCEPV402 La
 210405 B9V: 109354 0.0010 0.07 EAV397 Pup 63786 B9V 38167 0.0007 0.09 NSV 3756, EA104568 B9V 58709 0.0041 0.1017 AR Aur 34364 B9.5V 24740 0.0012 0.57 EA19 Æ Lib 132742 B9.5V 73473 0.0059 0.89 EA/SDRX Her 170757 B9.5V* 90727 0.0017 0.39 EA/DMNotes:ACV= �2 Canum Venati
orum type, BCEP= � Cephei type, EA = Algol type variable, EB =� Lyrae type variable, ELL = rotating ellipsoidal variable, EW =WUrsa Majoris type variable,GCAS = 
 Cassiopeiae type, I = irregular, MV = mi
rovariable, P = periodi
 variable, SPB =slowly pulsating B star, SV = spurious variability due to dupli
ity, SXARI = SX Arietis type,and U = unresolved variable.
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e, K., Engin, S., 2000, IBVS, No. 4946ESA, 1997, The Hippar
os and Ty
ho Catalogs, SP-1200Ho�eit, D., Warren, W. H., Jr., 1991, The Bright Star Catalogue, 5th Rev. Ed., ADCSele
ted Astronomi
al Catalogs, Vol. 1, NASA Goddard Spa
e Flight CenterHo�eit, D., Saladyga, P., Wlasuk, P. 1983, A Supplement to the Bright Star Catalogue,Yale University Observatory, New Haven, CT
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ON THE VARIABILITY OF A3{F0 LUMINOSITY CLASS III{V STARSADELMAN, S.J.Department of Physi
s, The Citadel, 171 Moultrie Street, Charleston, SC 29409, USAemail: adelmans�
itadel.edu
Several previous IBVS 
ontributions (see, e.g., Adelman 2000) studied the Hippar
osphotometry (ESA 1997) of stars from various parts of the HR Diagram in the Bright StarCatalogue, 5th edition (Ho�eit & Warren 1991) and the 4th edition Supplement (Ho�eitet al. 1983). Here I examine the A3{F0 stars of luminosity 
lasses III{V ex
ept for thosemagneti
 and non-magneti
 CP stars whi
h were studied by Adelman (1998). These starsalso in
lude Æ S
uti variables, Algol type and other e
lipsing binaries, W Ursae Majorisstars, mi
rovariables, 
onstant stars 
onsidered as variable by some observer(s), and starswith spurious variability due to dupli
ity, as well as nonvariable stars.Table 1 shows the mean amplitudes of A3{F0 luminosity 
lass III{V stars with atleast 3 
lass members. When one allows for known variables and statisti
s, the meanamplitudes appear to be smallest for the A3{A7 III and A3{F0 IV stars with almost allaverages indi
ating that these are not very variable stars. These values are similar tothose found for B6{B9 III stars by Adelman, Gentry, & Sudiana (2000) and K0{K4 IIIstars by Adelman (2000). It is unlikely that all the small amplitude Æ S
uti stars havebeen found as those with amplitudes 
omparable to the mean values were not readilydis
overed using Hippar
os photometry. The averages for the luminosity 
lass III starsare similar to those of 
omparable luminosity 
lass II stars given by Adelman, Cay, Cay& Ko
er (2000).Table 2 (available ele
troni
ally from the IBVS site as 4969-t2.txt) 
ontains the valuesfor the stars whose averages appear in Table 1 as well as those whi
h were not used in
ompiling these values, espe
ially with spurious variability due to dupli
ity. Table 3 listsstars whose amplitudes of variability are a fa
tor of order 1.67 or more greater than themeans (without known Æ S
uti stars), usually 0:m04 or greater. No known Æ S
uti starsare in
luded in this table. Those stars whi
h have not been 
lassi�ed as belonging to aknown type are in need of additional photometry.Table 2 also 
ontains many stars with amplitudes of 0.01 whi
h should be 
onsideredas 
andidates for standard stars. A few are indi
ated to have spurious variability dueto dupli
ity, but may still be suitable for 
ertain appli
ations. In addition 37 Æ Cas isan e
lipsing binary star and 82 NT Peg is a Æ S
t star. This indi
ates that it would bedesirable to 
he
k the literature of these stars for any high quality photometry beforeusing them as standards.A
knowledgements. I wish to thank the Citadel Development Foundation for theirsupport.
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Table 1: The mean amplitudes of various types of A3 through F0 starsSpe
tral No. Mean amplitude (mag)
lassA3III 15 0.023� 0.007 (without EA HR 7422)A4III 11 0.020� 0.004A5III 18 0.022� 0.008A7III 30 0.029� 0.01526 0.025� 0.009 (without 4 0.05-0.07 mag. variables)A8III 11 0.019� 0.005A9III 10 0.028� 0.008F0III 42 0.030� 0.01533 0.025� 0.009 (without known Æ S
uti stars)A7III{IV 6 0.022� 0.004A9III{IV 4 0.035� 0.010F0III{IV 3 0.027� 0.006A3IV 29 0.022� 0.008A4IV 12 0.022� 0.009A5IV 15 0.022� 0.004A6IV 5 0.020� 0.007A7IV 18 0.024� 0.007A8IV 7 0.023� 0.005A9IV 10 0.026� 0.008 (without Æ S
t V376 Per)F0IV 50 0.023� 0.006 (without Æ S
t stars and knownphotometri
 variable binaries)A5IV{V 8 0.024� 0.007A6IV{V 3 0.033� 0.006A7IV{V 5 0.026� 0.005A9IV{V 3 0.027� 0.006F0IV{V 10 0.028� 0.006A3V 141 0.026� 0.030 (without RZ Cas)A4V 56 0.027� 0.015 (without V1031 Ori)A5V 61 0.024� 0.010 (without V1010 Oph)A6V 16 0.026� 0.011A7V 54 0.029� 0.025A8V 27 0.028� 0.010A9V 22 0.029� 0.007 (without S Ant)F0V 80 0.028� 0.015



IBVS 4969 3
Table 3: Some stars with amplitudes greater than stars of similar spe
tral typeName HD Spe
tral HIP SE Amp. Commentsnumber type number (mag) (mag)28 Peg 210516 A3III 109458 0.0008 0.0416769 A5III 12821 0.0009 0.04 P104664 A7III 58765 0.0008 0.0441 Vir 112097 A7III 62933 0.0016 0.04141296 A9III 77574 0.0009 0.04118295 A7{F0III 66294 0.0008 0.04107054 A9.5III 60018 0.0008 0.04�1 Cn
 72041 F0IIIn 41816 0.0017 0.05 U111102 F0III 62428 0.0009 0.0536 Her 150379 A3IV 81634 0.0010 0.0488987 A9IV 50305 0.0013 0.0469682 F0IV 40878 0.0010 0.04222226 F0IV 116699 0.0014 0.0455595 A5IV{V 34814 0.0010 0.04NSV 8183 155154 F0IV{Vn 83317 0.0010 0.04 ULR And 1826 A3V 1799 0.0025 0.04 ELLV773 Cas 10543 A3V 8115 0.0011 0.05 EA23055 A3V 17223 0.0010 0.0442 V467 Per 23848 A3V 17886 0.0017 0.05 EB24805 A3V 18286 0.0009 0.04RR Lyn 44691 A3Vm 30651 0.0009 0.36 EA/DM32 � 2 Hya 82446 A3V 46776 0.0008 0.06 U65 DN UMa 103483 A3Vn 58112 0.0012 0.08 EBNSV 5983 111604 A3V 62641 0.0018 0.04 U168740 A3V 90304 0.0013 0.04 MV195481AB A3V 101223 0.0010 0.0414213 A4V 10814 0.0016 0.04 MV26 Cam 38091 A4Vn 27249 0.0014 0.04 NSV 2615, U82380 A4V 46873 0.0011 0.0422 Com 109307 A4V 61295 0.0010 0.04130917 A4V 72552 0.0006 0.04215631 A4V 112725 0.0009 0.04V343 Peg 218395 A4Vn 114187 0.0015 0.12 NSV 14430, U51335 A5V 33385 0.0014 0.04� Vir 104321 A5V 58590 0.0008 0.04 MVV342 Peg 218396 A5V 114189 0.0049 0.08 P73819 A6Vn 42600 0.0012 0.04126859 A6V 70904 0.0014 0.05199986 A5/7V 103557 0.0014 0.04DD Cam 24733 A7V 18585 0.0062 0.19 EB68457 A7Vm 40474 0.0015 0.04 U76512 A7V:n 43853 0.0007 0.04� Aql 187642 A7V 97649 0.0011 0.05 EA
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Table 3: (
ont.)Name HD Spe
tral HIP SE Amp. Commentsnumber type number (mag) (mag)48 LMi 94480 A8V 53355 0.0026 0.07 U92 Vir 121607 A8V 68092 0.0013 0.04 U103928 A9V 58369 0.0010 0.04 MV149989 A8/F0V 81650 0.0012 0.04 P154660 A9V 83738 0.0018 0.04 MV11100 F0V 8417 0.0015 0.06 MV9 V398 Aur 32537 F0V 23783 0.0027 0.06 SRV368 Pup 58634 F0V: 35960 0.0020 0.05 P82582 F0V 46963 0.0010 0.04 MV30 LMi 90277 F0V 51056 0.0007 0.04LL Vel 96008 F0V 54060 0.0016 0.05 ELLBW Boo 128661 F0V 71487 0.0009 0.05 EA/DMV533 Lyr 172187 F0V 91250 0.0022 0.12 EB204153 F0V 105769 0.0007 0.04 MVNotes:EA = Algol type e
lipsing binary P = periodi
 variableEB = e
lipsing binary SR = semi-regular variableEW = W Ursae Majoris type variable U = unresolved variableMV = mi
rovariable

Referen
es:Adelman, S. J. 1998, A&AS, 132, 93Adelman, S. J. 2000, IBVS, No. 4958Adelman, S. J., Cay, I. H., Cay, M. T., Ko
er, D., 2000, IBVS, No. 4947Adelman, S. J., Gentry, M. L., Sudiana, I. M., 2000, IBVS, No. 4968ESA, 1997, The Hippar
os and Ty
ho Catalogs, SP-1200Ho�eit, D., Warren, W. H., Jr., 1991, The Bright Star Catalogue, 5th Rev. Ed., ADCSele
ted Astronomi
al Catalogs, Vol. 1, NASA Goddard Spa
e Flight CenterHo�eit, D., Saladyga, P., Wlasuk, P., 1983, A Supplement to the Bright Star Catalogue,Yale University Observatory, New Haven, CT
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AN SX Phe STAR IN THE GLOBULAR CLUSTER M15JEON, YOUNG-BEOM1;3; KIM, SEUNG-LEE1; LEE, HO2; LEE, MYUNG GYOON31 Korea Astronomy Observatory, Taejon, 305-348, Korea2 Dept. of Earth S
ien
e Edu
ation, Korea National University of Edu
ation, Choongbuk, 363-791, Korea3 Astronomy Program, SEES, Seoul National University, Seoul, 151-742, Korea

We present observational results of a newly dis
overed SX Phe star, SX1 (RA2000 =21h29m39:s4, DEC2000 = 12Æ11043:004, V = 18:m450, B � V = 0:m225, from our observation),in a �eld lo
ated 102:004 north and 283:005 west from the 
enter of the globular 
luster M15(21h29m58:s3, +12Æ1000100, Djorgovski & Meylan 1993). We 
ould not �nd this star at there
ent 
atalogue of variable stars in globular 
lusters (Clement 2000).Time-series BV CCD photometry was performed over four nights from August 12th to16th, 1999. The observations were done with an SITe 2048� 2048 CCD 
amera atta
hedto the 1.8-m teles
ope at the Bohyunsan Opti
al Astronomy Observatory (BOAO). Thesize of the �eld of view of a CCD image is 11:06� 11:06 at the f=8 Cassegrain fo
us of theteles
ope.Using IRAF/CCDRED pa
kage, we pro
essed images to 
orre
t overs
an regions, trimse
tions, subtra
t bias frames and 
orre
t 
at �eld images. Instrumental magnitudes wereobtained using the Point Spread Fun
tion �tting photometry routine in IRAF/DAOPHOTpa
kage (Stetson 1987, Massey & Davis 1992). We applied the ensemble normalizationte
hnique (Gilliland & Brown 1988, Kim et al. 1999) to standardize the instrumentalmagnitudes of all stars in the time-series CCD frames.A �nding 
hart of SX1 is shown in Figure 1. Light 
urves of SX1 are displayed inFigure 2, whi
h shows amplitude modulating features implying the ex
itation of 
losely-separated pulsating frequen
ies. We have obtained power spe
tra for SX1 from the mul-tiple frequen
y analysis (Kim & Lee 1996), as shown in Figure 3. Table 1 lists the results
Table 1: Results of the multiple frequen
y analysisB-band V -bandFreq. (
/d) Amp.1 Phase1 S=N2 Freq. (
/d) Amp.1 Phase1 S=N2f1 24.626 0:m054 3.67 13.7 24.626 0:m049 3.62 14.2f2 24.350 0:m031 �1.21 6.7 24.353 0:m025 3.63 5.9s.d.3 0:m023 0:m0201 B or V = 
onstant + �jAj 
os 2�fj(t� t0) + �j ; t0 = HJD 24514002 Amplitude signal to noise ratio introdu
ed by Breger et al. (1993)3 Standard deviation after �tting syntheti
 
urves to the data
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Figure 1. A greys
ale map of a V -band CCD image of the globular 
luster M15. The new SX Phe starSX1 is denoted by `V' in the 
enter of the small 
ir
le.

Figure 2. Light 
urves of SX1, B-band (left) and V -band (right). Syntheti
 
urves obtained from themultiple frequen
y analysis (see Table 1) are superimposed to the data.
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Figure 3. Power spe
tra of SX1 for the B-band (left) and V -band (right). Window spe
tra are in thetop panel. Two 
losely-separated frequen
ies, f1 and f2, are obviously found.

Figure 4. V amplitude versus period diagram: star symbol for the new SX Phe star SX1, small dotsfor Æ S
t stars (Rodr��guez et al. 2000), open triangles for �eld SX Phe stars (Rodr��guez et al. 2000) andopen 
ir
les for SX Phe stars in other globular 
lusters (Rodr��guez & Lopez-Gonzalez 2000).
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Figure 5. Position of SX1 in the 
olor-magnitude diagram of the globular 
luster M15. Note that it islo
ated at the blue straggler region.
of the analysis. Considering the position in the period{amplitude diagram (Figure 4)and the 
olor{magnitude diagram (Figure 5), SX1 might be identi�ed as an SX Phe starand/or a pulsating blue straggler star in the 
luster.Detailed analysis of 
olor variations, pulsation modes and the period{luminosity rela-tion will be given elsewhere.
Referen
es:Breger, M., Sti
h, J., Garrido, R., et al., 1993, A&A, 271, 482Clement, C.M., 2000, Catalogue of variable stars in globular 
lusters(http://www.astro.utoronto.
a/~

lement/papers.html)Gilliland, R.L., Brown, T.M., 1988, PASP, 100, 754Kim, S.-L., Lee, S.-W., 1996, A&A, 310, 831Djorgovski, S., & Meylan, G. 1993, in Stru
ture and Dynami
s of Globular Clusters, ASPConferen
e Series, vol. 50, eds. S. Djorgovski & G. Meylan, p.325Kim, S.-L., Park, B.-G., Chun M.-Y., 1999, A&A, 348, 795Massey, P., Davis, L.E., 1992, A User's Guide to Stellar CCD photometry with IRAFRodr��guez, E., Lopez-Gonzalez, M.J., 2000, A&A, 359, 597Rodr��guez, E., Lopez-Gonzalez, M.J., L�opez de Co
a, P., 2000, A&AS, 144, 469Stetson, P., 1987, PASP, 99, 191
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THE ORBITAL PERIOD OF LV HERCULISTORRES, G.Harvard{Smithsonian Center for Astrophysi
s, 60 Garden St., Cambridge, MA 02138, USAe-mail: gtorres�
fa.harvard.edu

The variability of this star (TYC 2076-1042-1; 17h35m32:s4, +23Æ1003100, J2000; Sp F9,V = 10:9) was announ
ed by Ho�meister (1935), but has re
eived little attention sin
ethen. Zessewits
h (1944) reported a period of 2.634 days and 
lassi�ed it as an Algol typesystem, but in a later study presenting times of minimum (Zessewits
h 1954) the periodis listed as being 5.2674 days, or twi
e as long. Further times of minimum for LV Herwere given by Huth (1964), but they do not seem to �t either ephemeris.Spe
tros
opi
 observations were reported by Popper (1996), who determined the spe
-tral type of the nearly equal 
omponents to be G0, in good agreement with the F9 typeimplied by the Str�omgren photometry by Hildit
h & Hill (1975). Popper expressed diÆ-
ulty in �nding an orbital period �tting his observations, and ruled out the value of 5.2674days. Less than half of his 29 spe
tra showed double lines, indi
ating substantial orbitale

entri
ity. The mass ratio was estimated to be 
lose to unity. He 
on
luded that anorbital period of 9.218 days �ts 11 of his 13 double-lined spe
tra, with an e

entri
ity of0.45, and also seems to agree with the times of minimum reported by Zessewits
h (1954).However, he pointed out that this period is in
onsistent with two of his observations, andthat a further more serious in
onsisten
y is given by the fa
t that the total mass for thesystem implied by the 9.218-day period orbit is only about 1.0 M�, mu
h too small fortwo main-sequen
e stars of spe
tral type F9 or G0 in an e
lipsing system.LV Her was observed spe
tros
opi
ally at the Harvard-Smithsonian Center for As-trophysi
s (CfA) in order to 
larify the issue. A total of 18 observations have beenobtained to date with an e
helle spe
trograph on the 1.5-m Tillinghast re
e
tor at theF. L. Whipple Observatory (Mt. Hopkins, Arizona, USA). A single e
helle order spanning45 �A was re
orded at a resolving power of �=�� = 35;000, 
entered at a wavelengthof 5187 �A. Radial velo
ities for both 
omponents were derived with the two-dimensional
ross-
orrelation te
hnique TODCOR (Zu
ker & Mazeh 1994), whi
h uses two templates,one for ea
h 
omponent. The templates for this star were sele
ted from an extensivelibrary of syntheti
 spe
tra based on model atmospheres by R. L. Kuru
z (available athttp://
faku5.harvard.edu), 
omputed by Jon Morse (Morse & Kuru
z, in prepara-tion).An ex
ellent �t to the velo
ities was found for a period of 18.13120 days, whi
h is nearlytwi
e the tentative period given by Popper. The observations and the double-lined orbitalsolution are shown graphi
ally in Fig. 1, and the preliminary elements are given in Table 1.The orbit is indeed quite e

entri
, and the mass ratio 
lose to unity, as reported by
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Popper. More importantly, the minimum masses of the 
omponents, while still relativelypoorly determined be
ause of the la
k of observations near maximum velo
ity separation,are 
lose to 1 M� for ea
h star, in ex
ellent agreement with the spe
tral type. Grids of
ross-
orrelations against templates over a range of e�e
tive temperatures indi
ate thatboth stars are best �t with spe
tra having a temperature of 6000 K, 
orresponding tospe
tral type F9. This 
on�rms Popper's 
lassi�
ation, and leaves little doubt that theperiod in this well-deta
hed system now is well established. From the measured proje
tedrotational velo
ities (v sin i = 12 km s�1 for both stars), the 
omponents appear to besyn
hronized with the orbital motion at periastron (pseudo-syn
hronized).

Figure 1. Spe
tros
opi
 orbital solution for LV Her
The ephemeris for e
lipses that we derive for LV Her from these data is:Min I = 2; 450; 538:23 (� 0:20) + 18:13120 (� 0:00074)� E;Min II = 2; 450; 535:24 (� 0:12) + 18:13120 (� 0:00074)� E:A diÆ
ulty remains, however, in that the published times of minimum do not �t thisephemeris. Apsidal motion, though 
ertainly possible in this e

entri
 system, is expe
tedto be very small due to the wide separation of the stars, and thus 
annot explain thedis
repan
y.Further times of minimum would be very helpful to improve our knowledge of the sys-tem, and the ephemeris presented above is intended to fa
ilitate the observation. Completephotoele
tri
 light 
urves on a standard system are also needed in order to establish theabsolute dimensions of the 
omponents a

urately. To this end, spe
tros
opi
 observationsof LV Her will 
ontinue at the CfA until a de�nitive orbit is obtained.
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Table 1: Preliminary spe
tros
opi
 elements for LV HerParameter ValueP (days) 18.13120� 0.00074
 (km s�1) �10.34� 0.20KA (km s�1) 59.2� 3.6KB (km s�1) 60.7� 3.7e 0.562� 0.027! (deg) 351.4� 1.0Tperi (HJD) 2,450,536.485� 0.028aA sin i (106 km) 12.22� 0.54aB sin i (106 km) 12.52� 0.55MA sin3 i (M�) 0.93� 0.12MB sin3 i (M�) 0.91� 0.12q �MB=MA 0.976� 0.016N 18�A (km s�1) 1.00�B (km s�1) 1.08

Referen
es:Hildit
h, R. W., & Hill, G., 1975, MemRAS, 79, 101Ho�meister, C., 1935, AN, 255, 401Huth, H., 1964, Mitt. Ver�and. Sterne, Sonneberg, Band 2, Heft 5, 112Popper, D. M., 1996, ApJS, 106, 133Zessewits
h, V. P., 1944, Astron. Cir
., 36, 5Zessewits
h, V. P., 1954, Odessa Report, 4, 113Zu
ker, S., & Mazeh, T., 1994, ApJ, 420, 806
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GSC 156 1365, A NEW EB ECLIPSING BINARY STAR IN MONOCEROSGOMEZ-FORRELLAD, J.M.1;2; HENDEN, A.A.3; GUARRO-FLO, J.1;21 Grup d'Estudis Astronomi
s, Apartado 9481, 08080 Bar
elona, Spain, e-mail: jmgomez�astrogea.org2 Esteve Duran Observatory Foundation, El Montanya-Seva, 08553 Seva, Spain3 USRA/USNO, P.O. Box 1149, Flagsta�, AZ 86002-1149, USA, e-mail: aah�nofs.navy.mil

Name of the obje
t:GSC 156 1365 = PPM 151295 = AGK+05Æ0881Equatorial 
oordinates: Equinox:R.A.= 6h48m43:s5 DEC.= +5Æ0200100 2000.0Observatory and teles
ope:Mollet Observatory, 0.41-m Newtonian teles
opeUS Naval Observatory, 1-m Rit
hey{Chretien teles
opePiera Observatory, 0.09-m Maksutov teles
ope

Figure 1.
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Dete
tor: CCDFilter(s): VComparison star(s): GSC 156 1475Transformed to a standard system: Standard JohnsonStandard stars (�eld) used: Landolt standards (1992)Availability of the data:Upon requestType of variability: EBRemarks:The variability of GSC 156 1365, a star with a V magnitude of 9.74 and B9 spe
traltype (B � V = 0:130), was dis
overed by 
han
e with a 9-
m teles
ope at PieraObservatory while performing observations of NSV 03217. To improve photometri
pre
ision, the star was monitored for 95 nights from 29 January 1997 to 27 Mar
h1998 with the 41-
m teles
ope at Mollet del Valles Observatory. The stars inthe �eld of GSC 156 1365 were also pla
ed in the Johnson{Cousins system in theBV RI bands with the Rit
hey{Chretien 1-m teles
ope at the US Naval ObservatoryFlagsta� Station.Photometri
 data, with an average s
atter of 0:m007, indi
ated that GSC 156 1365 isan EB type e
lipsing binary star with a period 
lose to 1 day, with a variation in theV band from 9:m375 to 10:m075 for minimum I, and to 9:m889 for minimum II. Thelight 
urve showed a transient O'Connell e�e
t (O'Connell 1951) of 0:m025 duringthe maximum pre
eding the primary minimum, whose shape and depth were alsovariable with time. These time-variable phenomena were in
identally observed aftermonitoring the star for 14 months, sin
e its period 
lose to 1 day for
ed to a longobservational time span to 
omplete the light 
urve. Thus, at the beginning of1997 the O'Connell e�e
t was present with a 0:m025 amplitude, and the primaryminimum was 0:m032 shallower. By the end of 1997 and the beginning of 1998, theO'Connell e�e
t was not dete
table at all, and primary minimum was deeper.Observations also allowed to determine the following ephemeris:Min I = HJD 2450869:40404 + 0:d989888� E:� 0:00043 � 0:000004

Referen
es:Landolt, A.U., 1992, AJ, 104, 340O'Connell, D.M.K., 1951, Riverview Pub., 2, 85
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NSV 01756: A RED VARIABLE IN ERIDANUSGOMEZ-FORRELLAD, JOSEP M.1; HENDEN, ARNE A.21 Grup d'Estudis Astronomi
s, Apartado 9481, 08080 Bar
elona, Spain, e-mail: jmgomez�astrogea.org2 USRA/USNO, P.O. Box 1149, Flagsta�, AZ 86002-1149, USA, e-mail: aah�nofs.navy.mil

Name of the obje
t:BD�05Æ1073 = GSC 4745 1397 = HV 10413 = CSV 000454Equatorial 
oordinates: Equinox:R.A.= 04h53m27:s83 DEC.= �05Æ34049:000 2000.0Observatory and teles
ope:Mollet del Valles Observatory, 0.4-m Newton teles
opeUS Naval Observatory Flagsta� Station, 1.0-m Rit
hey{Chretien teles
opeDete
tor: CCD in all 
ases

Figure 1. Field of NSV 01756 (V = variable) made from RealSky (1996), and the standardized �eldstars listed in Table 1
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Figure 2.
Table 1Star GSC V s.d. B � V s.d. V �R
 s.d. R
 � I
 s.d.A 4745 1330 11.063 0.013 0.502 0.017 0.299 0.013 0.309 0.009B 4745 1403 10.599 0.008 0.536 0.018 0.311 0.013 0.311 0.008C 4749 0698 11.609 0.008 0.538 0.012 0.335 0.011 0.287 0.010D 4745 1325 10.376 0.016 1.154 0.017 0.592 0.024 0.512 0.011E 4745 1227 13.759 0.027 0.586 0.053 0.370 0.036 0.341 0.107F 4745 1303 13.036 0.014 1.384 0.056 0.733 0.016 0.669 0.035G 4745 1360 13.399 0.031 0.791 0.055 0.419 0.042 0.480 0.056H 4749 0397 13.216 0.006 0.527 0.033 0.336 0.029 0.299 0.060Table 2JD 2400000+ V s.d. B � V s.d. V �R
 s.d. R
 � I
 s.d.50516.6661 10.755 0.001 1.671 0.001 1.317 0.003 1.738 0.00150517.6592 10.755 0.002 1.655 0.002 1.323 0.005 1.730 0.00150518.6260 10.793 0.003 1.642 0.004 1.325 0.002 1.766 0.00250521.6297 10.819 0.002 1.647 0.004 1.321 0.003 1.756 0.00350753.8732 10.839 0.001 1.668 0.002 1.336 0.001 1.754 0.00150776.9077 10.714 0.002 1.651 0.003 1.335 0.003 | |50821.7318 10.866 0.001 1.598 0.003 1.344 0.003 1.856 0.00250835.7631 10.703 0.003 1.590 0.005 1.312 0.002 1.829 0.00250836.6767 10.677 0.002 1.617 0.004 1.303 0.003 1.823 0.00450837.6255 10.660 0.002 1.615 0.002 1.293 0.002 1.802 0.00350838.7089 10.644 0.002 1.626 0.002 1.288 0.003 1.767 0.00450839.6702 10.643 0.001 1.622 0.001 1.289 0.002 1.802 0.005
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Filter(s): B; V;R; IComparison star(s): BD�05Æ1072 = PPM 701872 = GSC 4745 1325Che
k star(s): GSC 4745 1330Transformed to a standard system: Johnson{CousinsStandard stars (�eld) used: Landolt standards (Landolt, 1992)Availability of the data:Tables 1 and 2Type of variability: SRRemarks:The variability of NSV 01756 was announ
ed by Handley and Shapley (1940).They indi
ated that this obje
t was an e
lipsing binary star with a photographi
magnitude variation from 12:m8 to 13:m5. Bidelman (1987) estimated an M4 spe
traltype. To know more about NSV 01756, the star was systemati
ally observed in theV band for 61 nights from O
tober 1996 to Mar
h 1997, and o

asionally observedin 1995 and 1998. Some observations were obtained in B, R and I bands. Figure 1shows the �eld of NSV 01756. Table 1 lists the standardized V magnitudes and 
olorindi
es of 
omparison stars near the variable, while Table 2 lists the 
olor indi
es forNSV 01756. Observations show no eviden
e for the star to be an e
lipsing binary.The light 
urve suggests that probably it is a semiregular variable. The maximumdete
ted amplitude in the V band was 0:m84, from 10:m25 to 11:m10 (Figure 2). Datashow two su

essive light maxima separated by a time span of 100 days, but sin
eSR stars show period variations between su

essive light maxima, more observationsshould be performed to as
ertain the long term behavior of NSV 01756.

Referen
es:Bidelman, W.P., 1987, IBVS, No. 2993Handley, C.M., Shapley, H., 1940, HB, No. 913Landolt, A.U., 1992, AJ, 104, 340RealSky, 1996, The Astronomi
al So
iety of the Pa
i�
 and the Spa
e Teles
ope S
ien
eInstitute, San Fran
is
o
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NSV 11766 IS A NEW SHORT PERIOD PULSATING VARIABLE

GARCIA-MELENDO, ENRIQUE1; NOMEN-TORRES, JAIME21 Esteve Duran Observatory Foundation, Montseny 46 { Urb. El Montanya, 08553 Seva, Bar
elona, Spaine-mail: duranobs�astrogea.org2 Grup d'Estudis Astronomi
s, Apartado 9481, 08080 Bar
elona, Spain

Name of the obje
t:NSV 11766 = GSC 4431 546 = BV 0062 = CSV 008121
Equatorial 
oordinates: Equinox:R.A.= 19h06m26:s3 DEC.= +68Æ290200 2000.0
Observatory and teles
ope:Esteve Duran Observatory, 0.6-m Cassegrain teles
opel'Estelot Observatory, 0.3-m Newtonian teles
ope
Dete
tor: CCD in all 
ases
Filter(s): B; V;R
Comparison star(s): GSC 4431 386
Che
k star(s): None
Transformed to a standard system: No
Availability of the data:Upon request
Type of variability: SX Phe:
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Figure 1.
Remarks:The variability of NSV 11766 was �rst announ
ed by Geyer et al. (1955), and�nally listed in the NSV 
atalogue (Kholopov, 1982) as an unstudied variable withrapid light 
hanges between the photographi
 magnitudes 11.6 and 12.0. In aprogram for sear
hing new variables, the star was observed in the B, V , and R bandsbetween May 1997 and June 2000, and also some observations where obtained in I.Photometri
 data show that NSV 11766 is a
tually a periodi
 rapid variable with aperiod 
lose to 0.12 days and an amplitude of 0:m30 in the V band (Figure 1), 0:m39in B, 0:m25 in R, and 0:m25 in I. Its short period and relatively large amplitudesuggest that this obje
t might be an SX Phe variable, although additional datashould de�nitively determine its type. Photometry also indi
ates that the periodof this obje
t has remained stable within the given un
ertainty. The followingephemeris was 
omputed for light maxima:Max: = HJD 2451697:6040 + 0:d1181533� E:� 0:0015 � 0:0000002

Referen
es:Geyer, E., Kippenhahn, R., Strohmeier, W., 1955, Kleine Ver�o�entli
hungen der Univer-sit�ats-Sternwarte zu Berlin-Babelsberg, No. 9Kholopov, P.N., editor, 1982, New Catalogue of Suspe
ted Variable Stars, Mos
ow



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4975 Konkoly ObservatoryBudapest27 O
tober 2000HU ISSN 0374 { 0676CCD LIGHT CURVES OF ROTSE1 VARIABLES, III:GSC2625.1563 HERCULISBL�ATTLER, E.1; DIETHELM, R.21 BBSAG, S
hl�ussela
her 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 obje
t:GSC2625.1563 = ROTSE1 J180835.74+334205.7Equatorial 
oordinates: Equinox:R.A.= 18h08m35.74s DEC.= +33Æ42005.700 2000.0Observatory and teles
ope:Private observatory, S
hl�ussela
her, Wald, 0.15-m refra
torDete
tor: SBIG ST-7 CCD 
ameraFilter(s): NoneComparison star(s): GSC2625.1672Che
k star(s): GSC2629.1855Availability of the data:Upon request from diethelm�astro.unibas.
hType of variability: EWRemarks:As a byprodu
t of the ROTSE1 CCD survey, a large number of new variables havebeen dis
overed (Akerlof et al., 2000). In a series of papers, we report un�lteredCCD observations for some of the 
lose binary systems (type EW and E) in the listof Akerlof et al. (2000). GSC2625.1563 was observed with our CCD equipment asmentioned above during 4 nights between JD2451746 and JD2451781. A total of155 CCD frames were measured and Figure 1 shows these observations folded withthe elements JD(min; hel) = 2451746:5126(4) + 0:2942801(12)� E:These elements of variation are dedu
ed from a linear �t to the newly deter-mined normal minima from the ROTSE1 data (JDH2451258.8894(8), primary,JDH2451277.8726(4), se
ondary) as well as the 6 minima (2 primary, 4 se
ondary)published in BBSAG Bulletin 123.
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Figure 1. CCD light 
urve (without �lter) of GSC2625.1563
A
knowledgements:This resear
h made use of the Simbad data base, operated at CDS, Strasbourg,Fran
e.

Referen
es:Akerlof, C., Amrose, S., Balsano, R., Blo
h, J., Casperson, D., Flet
her, S., Gisler, G.,Hills, J., Kehoe, R., Lee, B., Marshall, S., M
Kay, T., Pawl, A., S
haefer, J., Szy-manski, J., Wren, J., 2000, AJ, 119, 1901Bl�attler, E., 2000, BBSAG Bulletin, No. 123, 6
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tober 2000HU ISSN 0374 { 0676CCD LIGHT CURVES OF ROTSE1 VARIABLES, IV:GSC2636.1753 LYRAEBL�ATTLER, E.1; DIETHELM, R.21 BBSAG, S
hl�ussela
her 1, CH-8636 Wald, Switzerland; e-mail: blaettler-wald�bluewin.
h2 PBBSAG, Rennweg 1, CH-4118 Rodersdorf, Switzerland; e-mail: diethelm�astro.unibas.
h
Name of the obje
t:GSC2636.1753 = ROTSE1 J182712.15+361436.8Equatorial 
oordinates: Equinox:R.A.= 18h27m12.15s DEC.= +36Æ14036.800 2000.0Observatory and teles
ope:Private observatory S
hl�ussela
her, Wald, 0.15-m refra
torDete
tor: SBIG ST-7 CCD 
ameraFilter(s): NoneComparison star(s): GSC2636.1584Che
k star(s): GSC2636.1675Availability of the data:Upon request from diethelm�astro.unibas.
hType of variability: EWRemarks:As a byprodu
t of the ROTSE1 CCD survey, a large number of new variables havebeen dis
overed (Akerlof et al., 2000). In a series of papers, we report un�lteredCCD observations for some of the 
lose binary systems (type EW and E) in the listof Akerlof et al. (2000). GSC2636.1753 was observed with our CCD equipment asmentioned above during 4 nights between JD2451757 and JD2451781. A total of134 CCD frames were measured and Figure 1 shows these observations folded withthe elements JD(min; hel) = 2451757:5642(4) + 0:2731270(15)� E:These elements of variation are dedu
ed from a linear �t to the newly deter-mined normal minima from the ROTSE1 data (JDH2451260.8816(14), se
ondary,JDH2451288.8797(8), primary) as well as the 5 minima (3 primary, 2 se
ondary)published in BBSAG Bulletin 123.
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Figure 1. CCD light 
urve (without �lter) of GSC2636.1753
A
knowledgements:This resear
h made use of the Simbad data base, operated at CDS, Strasbourg,Fran
e.

Referen
es:Akerlof, C., Amrose, S., Balsano, R., Blo
h, J., Casperson, D., Flet
her, S., Gisler, G.,Hills, J., Kehoe, R., Lee, B., Marshall, S., M
Kay, T., Pawl, A., S
haefer, J., Szy-manski, J., Wren, J., 2000, AJ, 119, 1901Bl�attler, E., 2000, BBSAG Bulletin, No. 123, 6
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BVRI OBSERVATIONS OF V516 CYGNI IN OUTBURSTSPOGLI, CORRADO1; FIORUCCI, MASSIMO1; RAIMONDO, GABRIELLA21 Osservatorio Astronomi
o, Universit�a di Perugia, Via A. Pas
oli I-06100 Perugia, Italy2 Teramo Astronomi
al Observatory, Collurania, Teramo, Italy

V516 Cyg is a dwarf nova (DN) that varies between mpg ' 13:8 and mpg ' 16:8(Downes & Shara 1993), but only a few photometri
 observations are available in theliterature. We have already analysed this sour
e in Spogli et al. (1998), but in that 
asewe observed the sour
e only during the des
ending phase after an outburst. In that periodit had 
olour indi
es of B�V = 0:1, V �R
 = 0:2, V �I
 = 0:2 at the apparent maximum.We observed this DN at the Astronomi
al Observatory of Collurania{Teramo duringAugust{September 1998 with the aim to better evaluate the photometri
 behaviour duringall the outburst phase. The instruments used and the photometri
 te
hniques have beenalready des
ribed in Spogli et al. (2000).We re-
alibrated the 
omparison stars in the �nding 
hart reported by Spogli et al.(1998). The standard magnitudes are listed in Table 1. Moreover, we measured the Bmagnitudes for the stars 2 and 3. Although the star 1 is double, we used it as a 
omparisonstar be
ause the aperture size is suÆ
iently large to 
olle
t the light 
oming from boththe sour
es. Probably one of these is the radio sour
e WSRTGP 2045+4144 (Taylor etal. 1996).
Table 1: BV R
I
 magnitudes of the sele
ted 
omparison starsNo. B V R
 I
1 15.05� 0.06 14.20� 0.04 13.71� 0.04 13.25� 0.042 16.56� 0.07 15.34� 0.04 14.72� 0.04 14.15� 0.043 17.07� 0.08 15.57� 0.05 14.82� 0.04 13.91� 0.04

Two stars whi
h are very bright in the infrared band are visible in the �eld of view,and were used to evaluate 
olour e�e
ts. One star (with V = 21:0� 0:5, R
 = 17:2� 0:1,I
 = 13:26� 0:05) is situated ' 860 E and ' 530 N with respe
t to V516 Cyg. The other(V = 19:2�0:3, R
 = 16:9�0:1, I
 = 13:95�0:05) is ' 30 W and ' 260 N with respe
t tothe DN. We 
alibrated the magnitudes also at the Astronomi
al Observatory of Perugiaand no relevant di�eren
es are noti
eable.The 
omparison stars were used to �nd the value of the zero point of the magnitudes
ale for ea
h CCD image and, then, to measure the dwarf nova standard magnitude andits error. Although for many observational runs we obtained more than one CCD image
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Figure 1. V light 
urve of V516 Cyg.

Figure 2. Colour index variations of V516 Cyg during the outburst
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Table 2: BV R
I
 magnitudes of V516 CygJD B V R
 I
(2451000+)52.4202 15.85� 0.03 15.58� 0.04 15.40� 0.02 15.11� 0.0353.4277 16.74� 0.07 16.36� 0.02 16.10� 0.01 15.66� 0.0156.3205 17.37� 0.03 16.85� 0.04 16.49� 0.01 15.97� 0.0556.4615 17.69� 0.02 17.03� 0.04 16.61� 0.02 15.96� 0.0457.3540 17.53� 0.02 16.93� 0.03 16.54� 0.02 15.92� 0.0257.5042 17.46� 0.03 16.85� 0.02 16.43� 0.01 15.82� 0.0358.3344 17.15� 0.04 16.48� 0.04 16.02� 0.01 15.40� 0.0258.4545 17.08� 0.02 16.40� 0.03 16.03� 0.02 15.49� 0.0359.3086 15.09� 0.02 14.77� 0.05 14.58� 0.01 14.37� 0.0159.4285 14.73� 0.01 14.44� 0.05 14.31� 0.01 14.14� 0.0260.3679 14.23� 0.01 14.00� 0.04 13.89� 0.01 13.82� 0.0260.4603 14.17� 0.01 13.96� 0.06 13.82� 0.03 13.76� 0.0563.3205 15.00� 0.03 14.83� 0.01 14.63� 0.01 14.47� 0.0367.3155 18.00� 0.05 17.42� 0.01 16.86� 0.07 16.41� 0.02

(usually two in every �lter), Table 2 reports only the average values. All photometri
 Vmeasurements are shown in Figure 1.At the beginning the dwarf nova was de
lining from a previous outburst and, at the endof August, it rea
hed the minimum values of magnitude: B = 17:7, V = 17:0, R
 = 16:6and I
 = 16:0. The new rising phase started a few days after and V516 Cyg rea
hedthe maximum in the night of September 3rd (JD 2451060), with B = 14:2, V = 14:0,R
 = 13:9 and I
 = 13:8. The star returned to minimum on September 10th (JD 2451067)with V ' 17:4, with a di�eren
e between the minimum and the maximum of �V ' 3:4:our data show that sometimes V516 Cyg be
omes fainter than the values listed by many
atalogues. In this phase rapid os
illations are evident within a range of almost half amagnitude (see Fig. 1).Figure 2 shows the almost entire loop of the B � V 
olour index as a fun
tion ofmagnitude for V516 Cyg. At similar brightness levels, the system is bluer during de
lineand redder at rise.Only very few investigations of 
olour 
hanges in DNe during the full outburst 
y
lehave been 
arried out up to date. The few observations reported in literature show thatsome sour
es follow a loop in the 
olour{magnitude diagram (see Warner 1995). Thisbehaviour 
an be well explained with disk instability models. In these models, burstswhi
h begin at a small disk radius (inside-out) produ
e symmetri
 light 
urves with 
om-parable rise and de
line times, while eruptions starting at a large disk radius (outside-in)generate asymmetri
 light 
urves with short rise times and protra
ted de
lines (Cannizzo& Kenyon 1987). The 
olour{magnitude loop 
an also be used to separate outside-in andinside-out outburst: in the �rst 
ase the evolution of the 
olours is 
hara
terised by alarge loop in the C{M diagram, while the 
olour evolution is exa
tly the same in the riseand de
line phase for the inside-out outburst (the loop 
ollapses to a line in the C{Mdiagram).The fa
t that the outside-in outburst produ
es a reddening in 
olour when the insta-bility sets in is basi
ally equivalent to the UV delay phenomenon at the onset of outburst(for a review see Osaki 1996). In this 
ase we obviously have a large loop in the 
olour{
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magnitude diagram.Our data show a large loop in the C{M diagram of V516 Cyg, whi
h suggests thatthe predi
ted outside-in outburst of disk instability models are in agreement with theobservations presented here.In 
on
lusion, we 
an say that the data presented here 
an be 
onsidered a substantial
ontribution to the poor opti
al database of V516 Cyg. In parti
ular these measurements
omplete the pre
eding data reported in Spogli et al. (1998) 
overing for the �rst timethe opti
al multi
olour behavior over the outburst 
y
le.Our observations are in agreement with outside-in outbursts, as des
ribed by Cannizzo& Kenyon (1987) in their disk instability models. The observed outburst probably startsin the outer part of the disk and the heating front propagates from the outside to theinside.
Referen
es:Cannizzo, J.K., Kenyon, S.J., 1987, ApJ, 320, 319Downes, R.A., Shara, M.M., 1993, PASP, 105, 127Osaki, Y., 1996, PASP, 108, 39Spogli, C., Fioru

i, M., Tosti, G., 1998, A&AS, 130, 485Spogli, C., Fioru

i, M., Raimondo, G., 2000, IBVS, No. 4944Taylor, A.R., Goss, W.M., Coleman, P.H., et al., 1996, ApJS, 107, 239Warner, B., 1995, \Cata
lysmi
 Variable Stars", Cambridge University Press, Cambridge
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BVRI OBSERVATIONS OF KT PERSEI IN OUTBURSTSPOGLI, CORRADO1; FIORUCCI, MASSIMO1; RAIMONDO, GABRIELLA21 Osservatorio Astronomi
o, Universit�a di Perugia, Via A. Pas
oli I-06100 Perugia, Italy2 Teramo Astronomi
al Observatory, Collurania, Teramo, Italy

KT Persei is a well known dwarf nova (DN) of the Z Cam subtype, 
hara
terized by anorbital period of 0.1627 days and a typi
al time interval between two subsequent outburstsof 26 days (Ritter & Kolb 1998). The se
ondary has a spe
tral type of M3:3� 1 and anapparent brightness of V = 17:9 (Thorstensen & Ringwald 1997).The observations were taken at the Astronomi
al Observatory of Collurania{Teramowith the 0.72-m Rit
hey{Chretien re
e
tor, equipped with a Tektronix 512 CCD 
am-era and B, V (Johnson), R
, I
 (Cousins) �lters. The photometri
 te
hniques used havealready been des
ribed by Spogli et al. (2000a and 2000b). We 
alibrated some of the 
om-parison stars in the �nding 
hart reported by Misselt (1996). The standard magnitudesare reported in Table 1. Considering the standard deviation, our data are in agreementwith the measurements 
arried out by Misselt (1996), but show small systemati
 di�er-en
es with respe
t to the data published by Henden & Honey
utt (1997). In any 
asedi�eren
es are always within three standard deviations. Moreover we have in
luded the
alibration for the I
 �lter.Table 1: BV R
I
 magnitudes of the sele
ted 
omparison starsNo. B V R
 I
1 13.09� 0.04 12.56� 0.04 12.22� 0.04 11.86� 0.044 16.52� 0.06 15.16� 0.04 14.35� 0.04 13.50� 0.055 15.35� 0.05 14.26� 0.04 13.64� 0.04 13.06� 0.057 13.93� 0.04 13.27� 0.04 12.84� 0.04 12.41� 0.048 16.53� 0.06 15.68� 0.04 15.18� 0.05 14.64� 0.05
We observed KT Per in August-September 1998 during all the outburst, from the riseto the maximum to the subsequent de
line. In Table 2 we report the BV R
I
 magnitudeswhile the V light 
urve 
an be found in Figure 1. The observed maximum was V ' 12:5,a value whi
h is fainter than other outbursts observed in this sour
e, but that 
an be
onsidered quite typi
al. This outburst follows a parti
ular faint state (V ' 15:6 inO
tober 27th) that 
on�rms the eviden
e that sometimes KT Per be
omes fainter thanthe minimum of V = 15:m4 listed by many 
atalogues (Thorstensen & Ringwald 1997).The di�eren
es between the minimum and the maximum are: �B ' 3:3, �V ' 3:0,�R
 ' 2:7 and �I
 ' 2:0.



2 IBVS 4978
KT Per

50 55 60 65 70
J.D.(2451000+)

16

15

14

13

12

V

Figure 1. V light 
urve of KT Per

Figure 2. Colour index variations of KT Per during the outburst
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Figure 3. Spe
tral slope 
hanges in KT Per during the rise (left panel) and the de
line (right panel).The date (JD 2451000+) is reported near the 
uxes
Table 2: BV R
I
 magnitudes of KT PerJD B V R
 I
(2451000+)52.4194 16.01� 0.05 15.61� 0.02 15.03� 0.02 14.21� 0.0156.5715 15.69� 0.03 15.25� 0.01 14.72� 0.02 13.94� 0.0157.5769 13.78� 0.03 13.47� 0.02 13.20� 0.02 12.90� 0.0157.6315 13.50� 0.03 13.22� 0.01 12.98� 0.02 12.72� 0.0158.5457 12.73� 0.02 12.54� 0.01 12.33� 0.02 12.16� 0.0158.6273 12.74� 0.04 12.58� 0.02 12.38� 0.03 12.18� 0.0159.5499 13.08� 0.02 12.93� 0.01 12.69� 0.02 12.47� 0.0159.6311 13.12� 0.04 12.98� 0.05 12.75� 0.04 12.51� 0.0160.4197 13.68� 0.03 13.53� 0.05 13.27� 0.04 12.94� 0.0363.4232 15.87� 0.03 15.40� 0.01 14.88� 0.02 14.18� 0.0267.3987 15.65� 0.03 15.21� 0.03 14.89� 0.02 14.20� 0.02



4 IBVS 4978
Figure 2 shows almost the entire loop of the B � V 
olour index as a fun
tion ofmagnitude for KT Per. Obviously during the maximum the DN is blue (B � V ' 0:2)and during the minimum redder (B�V ' 0:4), but it is important to remark that for the�rst part of the de
line the system remains blue or be
omes bluer. This behaviour 
anbe well explained with disk instability models as des
ribed in Spogli et al. (2000b). Ourdata show a large loop in the 
olour-magnitude diagram for KT Per, therefore 
onstraintheoreti
al models and suggest that the predi
ted outside-in outburst of disk instabilitymodels are in agreement with the observations.BV R
I
 observations of dwarf novae allow to evaluate the opti
al spe
tral behaviourand, therefore, they 
an be used as a test to 
ompare theoreti
al models of a

retiondisk emission. In parti
ular they 
an be used to verify the often quoted theoreti
al 
uxdistribution of a stationary (in�nitely) large a

retion disk whose surfa
e elements radiateas bla
k body spe
tra (F (�) / �1=3, see, e.g., Warner 1995).To study the behaviour of the opti
al 
ontinuum during the outburst, we 
onvertedthe BV R
I
 magnitudes in 
uxes using the 
onversion fa
tors reported by Bessell (1979).We 
orre
ted our observations for interstellar reddening adopting the value EB�V = 0:2reported by La Dous (1989), then we have AV ' 0:6. For a 
orre
tion of the 
uxes inthe B;R
 and I
 bands we used the interpolation formula of Cardelli, Clayton & Mathis(1989).Using the 
ux values so obtained we noted that at minimum the spe
tral distributionis dominated by the emission of the se
ondary star, while at maximum the spe
tral dis-tribution follows a power law (F (�) / ��) with � ' 0:6. Figure 3 shows the spe
tralslope 
hanges in KT Per in logarithmi
 s
ales. During the de
line the high frequen
y 
uxremains strong, a behaviour that may be 
onsistent with a strong irradiation of the hotinner part of the disk while the outer part is already 
ooling.These data 
on�rm that at least for a sample of DNe (KT Per, SY Cn
, DX And,V660 Her, AL Com, V503 Cyg, see Spogli et al. 1993, 1998, 2000a) it is not possible toapproximate their emission during outburst by a sum over all 
ontributions of surfa
eelements of an in�nitely large steady-state disk, whi
h radiate like bla
k bodies.

Referen
es:Bessell, H.S., 1979, PASP, 91, 589Cardelli, J.A., Clayton, G.C., Mathis, J.S., 1989, ApJ, 345, 245Henden, A.A., Honey
utt, R.K., 1997, PASP, 109, 441La Dous, C., 1989, A&A, 211, 131Misselt, K.A., 1996, PASP, 108, 146Ritter, H., Kolb, U., 1998, A&AS, 129, 83Spogli, C., Fioru

i, M., Tosti, G., 1993, IBVS, No. 3949Spogli, C., Fioru

i, M., Tosti, G., 1998, A&AS, 130, 485Spogli, C., Fioru

i, M., Raimondo, G., 2000a, IBVS, No. 4944Spogli, C., Fioru

i, M., Raimondo, G., 2000b, IBVS, No. 4977Thorstensen, J.R., Ringwald, F.A., 1997, PASP, 109, 483Warner, B., 1995, \Cata
lysmi
 Variable Stars", Cambridge University Press, Cambridge
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BROAD BAND PHOTOMETRY OF CG CYGNI

AFS�AR, M.; _IBANO�GLU, C.Ege University Observatory, 35100 Bornova, Izmir, Turkeyemail: afsar�astronomy.s
i.ege.edu.tr, ibanoglu�astronomy.s
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Name of the obje
t:CG Cyg = BD+34Æ4217Equatorial 
oordinates: Equinox:R.A.= 20h58m13:s50 DEC.= 35Æ10:05 2000Observatory and teles
ope:Ege University Observatory, 48-
m Cassegrain teles
opeDete
tor: Hamamatsu, R4457 (PMT)Filter(s): B, V and R �lters of Johnson UBV systemComparison star(s): BD+34Æ4216Availability of the data:Upon requestType of variability: RS CVnRemarks:We obtained the wide band photometry of CG Cygni at Ege University Observatory.In Figure 1 we show the V -band light 
urve of the system obtained in June-July2000.A
knowledgements:The authors would like to thank Dr. S. Evren, A. Devlen and G. Ta�s for theirassistan
e during the observations.
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Figure 1. The V -band light 
urve of CG Cyg
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Name of the obje
t:IN Com = BD+26Æ2405 = HD 112313
Equatorial 
oordinates: Equinox:R.A.= 12h55m33:s70 DEC.= 25Æ53:05 2000
Observatory and teles
ope:Ege University Observatory, 48-
m Cassegrain teles
ope
Dete
tor: Hamamatsu, R4457 (PMT)
Filter(s): B, V and R �lters of Johnson UBV system
Comparison star(s): HD 112299
Che
k star(s): HD 111812
Availability of the data:Upon request
Type of variability: R:/PN
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Figure 1. The B; V;R light 
urve obtained be-tween Mar
h 9 and 25, 2000 of IN Com. Figure 2. The B; V;R light 
urve obtained be-tween May 4 and 12, 2000 of IN Com.Remarks:IN Comae was observed at Ege University Observatory with the 48-
m Cassegrainteles
ope. Two light 
urves in B; V;R were obtained with about two months in-terval. The light 
urves are shown in Figures 1 and 2. The points indi
ate nightlymean observed magnitude and the bars are their standard deviations. The phases ofthe observations were 
omputed by using the following light elements (Strassmeieret al. 1997): JD(Hel) = 2449415:0 + 5:d913� E:The standard deviations of di�erential magnitude is about 0:m007 for the photomet-ri
 system. The di�eren
es of the apparent magnitudes of 
omparison and 
he
kstars are almost 
onstant during the observing season. Standard deviations of thisdi�eren
es do not ex
eed 3�. However, the magnitude di�eren
es between IN Comand 
omparison 
hange 
onsiderably at same night and are above 3�. Therefore,the large deviations in Figures 1 and 2 originate from the IN Com itself (_Ibano�gluet al. 2000). Note that the shape of the light 
urve of the system di�ers within atwo-month time interval.A
knowledgements:The authors would like to thank Dr. S. Evren, A. Devlen and G. Ta�s for theirassistan
e during the observations. This study was supported by Ege UniversityResear
h Fund (Proje
t No. 98 FEN 053), as a thesis of MS of M. Af�sar.Referen
es:_Ibano�glu, C., et al., 2000, in preparationStrassmeier, K.G., Bartus, J., Cutispoto, G., and Rodono, M., 1997, A&AS, 125, 11
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GSC 2293-1021:A NEWLY DISCOVERED W URSAE MAJORIS VARIABLELIU, Z. L.; ZHOU, A. Y.; XU, D. W.; LU, Y.Beijing Astronomi
al Observatory, Chinese A
ademy of S
ien
es, Beijing 100012, P.R. China,e-mail: lzl�bao.a
.
n

The new variable star GSC 2293-1021 (� = 01h28m54:s54, Æ = 30Æ08002:007, B1950,V = 14:1) was 
hosen as one of the 
omparison stars during the observations of thehigh-amplitude Æ S
uti variable UV Tri. GSC 2293-1021 was �rst suspe
ted to be avariable star on November 17, 1999. Sin
e then, it was observed until January 2000using the red-sensitive Thomson TH 7882 CCD photometer (Wei et al. 1990) atta
hedto the 85-
m Cassegrain teles
ope at the Xinglong Station of the Beijing Astronomi
alObservatory (BAO). The dimensions of the CCD dete
tor are 13.25 mm � 8.83 mm,
onsisting of 576 � 384 pixels, whi
h 
orresponds to a sky �eld-of-view of 12:03 � 8:04.The Johnson V �lter and 5 
omparison stars (C1, C2, C3, C4, C5) were used. C1= GSC 2293-1422 (� = 01h29m15:s73, Æ = 30Æ06008:004, B1950, V = 13:4), C2 = GSC2293-1028 (� = 01h29m19:s64, Æ = 30Æ08013:004, B1950, V = 12:9), C3 = GSC 2293-1027(� = 01h29m11:s76, Æ = 30Æ11053:002, B1950, V = 13:6), C4 = GSC 2293-1461 (� =01h29m13:s83, Æ = 30Æ02019:006, B1950, V = 14:0), C5 = GSC 2293-1456 (� = 01h29m03:s60,Æ = 30Æ05054:008, B1950, V = 14:1). The relative positions of the new variable and the
omparison stars are shown in Fig. 1. Depending on the weather 
onditions from night tonight, di�erent exposure times (ranging from 20 to 80 se
onds) were used. No variabilityhigher than 0.01 mag was found for any of the 5 
omparison stars. However, we found themagnitude di�eren
e between GSC 2293-1021 and all other 
omparison stars to vary asa sine-like 
urve. We used Hao's (1991) program and PERIOD96 (Sperl 1996) to 
om-plete the period analysis. An os
illation frequen
y of 7.665 
d�1 (period = 0.131 days)was obtained. However, we found the magnitudes of both maxima to be unequal. So, wethink that this might indi
ate two e
lipses evenly spa
ed with a period of 0.262 days. Thelight 
urve of two nights of observations folded with P = 0:262 days is shown in Fig. 2.To identify the type of the new variable star, we obtained two spe
tra on February 6 andMar
h 11, 2000 using the low-dispersion Cassegrain spe
trograph of the 2.16-m teles
opeat the Xinglong Station of BAO. The spe
trum of GSC 2293-1021 obtained on Mar
h 11,2000 is shown in Fig. 3. In addition to two O2 telluri
 bands at 6870 �A and 7620 �A, someneutral metal lines, su
h as Na ID (5890 �A, 5896 �A), Cr I (5192 �A, 5273 �A, 7219 �A), andCa I (5601 �A), 
an easily be identi�ed the spe
trum. Thus, we estimate the spe
tral typeof GSC 2293-1021 to be between late-G and early-K. A

ording to the spe
tral type andthe shape of the folded light 
urve, we think that this may be a W Ursae Majoris typevariable.
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Figure 1. Identi�
ation 
hart of the new variable GSC 2293-1021 (labelled \6") and 5 
omparisonstars denoted with No. 1{5 respe
tively. The s
ale of the �eld is marked on the right bottom part.North is up and East is to the left

Figure 2. Folded light 
urve of GSC 2293-1021. The ordinate, �V , is the magnitude di�eren
ebetween the new variable star and the 
omparison star C1
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Figure 3. Spe
trum of GSC 2293-1021 obtained on Mar
h 11, 2000. The ordinate is relative intensity
A
knowledgements. We a
knowledge the grant from the National Natural S
ien
e Fundof China.

Referen
es:Hao J.X., 1991, Publ. of Beijing Astron. Obs., 18, 35Sperl M., 1996, Delta S
uti Star Newsletter (Vienna), 10, 5Wei M.Z., Chen J.S., Jiang Z.J., 1990, PASP, 102, 698
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CCD LIGHT CURVES OF ROTSE1 VARIABLES,V: GSC3131.476 LYRAE, GSC2646.1938 LYRAEBL�ATTLER, E.1; DIETHELM, R.21 BBSAG, S
hl�ussela
her 1, CH-8636 Wald, Switzerland; e-mail: blaettler-wald�bluewin.
h2 BBSAG, Rennweg 1, CH-4118 Rodersdorf, Switzerland; e-mail: diethelm�astro.unibas.
h

VAR1Name of the obje
t:GSC3131.476 = ROTSE1 J185052.26+434007.1Equatorial 
oordinates: Equinox:R.A.= 18h50m52:s26 DEC.= +43Æ40007:001 2000.0Comparison star(s): GSC3131.439Che
k star(s): GSC3131.522

Figure 1. CCD light 
urve (without �lter) of GSC3131.476



2 IBVS 4982
VAR2
Name of the obje
t:GSC2646.1938 = ROTSE1 J185110.44+353556.1
Equatorial 
oordinates: Equinox:R.A.= 18h51m10:s44 DEC.= +35Æ35056:001 2000.0
Comparison star(s): GSC2646.1777
Che
k star(s): GSC2646.1920

Figure 2. CCD light 
urve (without �lter) of GSC2646.1938
Observatory and teles
ope:Private observatory, S
hl�ussela
her, Wald, 0.15-m refra
tor
Dete
tor: SBIG ST-7 CCD 
amera
Filter(s): None
Availability of the data:Upon request from diethelm�astro.unibas.
h
Type of variability: EW
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Remarks:As a byprodu
t of the ROTSE1 CCD survey, a large number of new variables havebeen dis
overed (Akerlof et al. 2000). In a series of papers, we report un�lteredCCD observations for some of the 
lose binary systems (type EW and E) in thelist of Akerlof et al. (2000). GSC3131.476 (VAR1 in this paper) was observed withour CCD equipment as mentioned above during 4 nights between JD2451757 andJD2451781, while the data on GSC2646.1938 (here VAR2) was 
olle
ted during 4nights between JD2451766 and JD2451781. A total of 107 CCD frames were mea-sured for VAR1 and 119 frames for VAR2. Figures 1 and 2 show these observationsfolded with the elementsGSC3131:476: JD(min; hel) = 2451757:4883(5) + 0:2429100(25)� E;GSC2646:1938: JD(min; hel) = 2451766:6097(3) + 0:2860550(12)� E:These elements of variation are dedu
ed from a linear �t to the newly deter-mined normal minima from the ROTSE1 data (VAR1: JDH2451257.8242(2), pri-mary, JDH2451308.7108(4), se
ondary; VAR2: JDH2451295.8834(3), se
ondary,JDH2451306.7233(5), primary) as well as the minima derived from our data andgiven in Bl�attler (2000).A
knowledgements:This resear
h made use of the Simbad data base, operated at CDS, Strasbourg,Fran
e

Referen
es:Akerlof, C., Amrose, S., Balsano, R., Blo
h, J., Casperson, D., Flet
her, S., Gisler, G.,Hills, J., Kehoe, R., Lee, B., Marshall, S., M
Kay, T., Pawl, A., S
haefer, J., Szy-manski, J., Wren, J., 2000, AJ, 119, 1901Bl�attler, E., 2000, BBSAG Bulletin, 123, 6
ERRATUM FOR IBVS 4982In IBVS No. 4982 the period of GSC 2646.1938 should read 0:d2890550 instead of0:d2860550.
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DISCOVERY OF ECLIPSING BINARY NATURE OF SAO 31628 =BD+49Æ2997, COMMON COMPARISON STAR FOR CH CYGNISOKOLOSKI, J. L.1; STONE, R. P. S.21 University of Southampton, Southampton, SO17 1BJ, UK, e-mail: jeno�astro.soton.a
.uk2 UCO/Li
k Observatory, UC Santa Cruz, CA 95064, USA, e-mail: rem�u
oli
k.org
On 2000 June 22 and 2000 July 3, we observed the �eld 
ontaining both CH Cygni andSAO 31628 with the 1-meter Ni
kel teles
ope at UCO/Li
k Observatory on Mt. Hamilton,near San Jose, California. The observations 
onsisted of repeated 10-se
ond exposureson 2000 June 22 (843 in all), and 30-se
ond exposures on 2000 July 3 (487 in all), plusapproximately 21 and 18 se
onds of dead-time between ea
h exposure for CCD readoutand pro
essing on 22 June and 3 July, respe
tively. Observations were performed usinga Johnson B �lter and the thinned, 1024� 1024 SITe CCD 
urrently in Li
k's dewar #5(24-�m pixels). The aim of these observations was to determine the 
i
kering state ofCH Cygni during a dip in opti
al 
ux. SAO 31628 was intended to be used as a 
onstant
omparison star.As part of our standard observing pro
edure, ea
h of the 
omparison stars, in
ludingSAO 31628, was examined for variability with respe
t to the others. The opti
al brightnessof SAO 31628 was found to vary by more than 20%, with a light-
urve shape indi
atingan e
lipse by a 
ompanion (see Figure 1). The light 
urves in Figure 1 were 
onstru
tedby forming the ratio of 
ounts from SAO 31628 to an ensemble average of 4 other starsin the �eld (see Sokoloski et al. 2000 for details of this pro
edure), with 
ounts extra
tedusing simple aperture photometry. The light 
urves have been normalized to unity bydividing by the mean 
ount rate outside of e
lipse. The e
lipse 
an be seen in its entiretyon 2000 June 22, and the e
lipse ingress 
an be seen on 2000 July 3. The e
lipse durationis approximately 5 hours, and the time between the 2 e
lipses (between e
lipse minimumon 2000 June 22 and e
lipse minimum from an extrapolated e
lipse pro�le on 2000 July 3)is 11:242� 0:004 days.The similar shape of the light 
urves around e
lipse ingress suggests that we are seeinga repeat of the same event. Thus, an integral number of orbital periods of the binaryprobably o

urred between the two observations. In order to investigate this possibility,we sear
hed through over 50 hours of our previous Ni
kel observations of SAO 31628(spread over 3 years), looking for unexplained variations. We found su
h variations, withthe same shape as the June and July 2000 e
lipses, in a 2.9-hour observation from 1998July 22. Using this longer baseline, the orbital period of the binary was found to bePorb = 3:747833 � 0:000007 days. All other possible periods are ruled out by our data,ex
ept perhaps Porb = 1:873917�0:000004 days (i.e. half the above period). We had only1/2 hour of data with whi
h to test the hypothesis of a 1.873917 day period, and the data
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Figure 1. Di�erential B-band light 
urves for SAO 31628. The data from the 2 nights are shifted andoverlaid to 
ompare the light 
urve shapes. In the upper panel, the 22 June data are highlighted withlarger plot symbols. In the lower panel, the data from 3 July 2000 are highlighted. The light-
urveshapes appear to mat
h quite 
losely in the region that overlaps
quality was poor due to high ba
kground. Be
ause of our la
k of good data at this period,we also 
annot say anything about the presen
e, or shape, of a se
ondary e
lipse aroundphase 0.5 of the 3.7 day orbital period. Finally, for 
ompleteness, we mention that there isalso the possibility that the orbital period 
ould in fa
t be Porb = 7:49567� 0:00002 days,if one of the e
lipses in 2000 is a primary and the other a se
ondary e
lipse. Given thesimilarity of the e
lipse shapes, however, we view this possibility as unlikely. In summary,we �nd that minimum in B light o

urs on the ephemeris:Bmin = HJD 2451717:8150� 0:0005 + E � (3:747833� 0:000007) days;where E is the number of 
y
les sin
e HJD = 2451717:8150� 0:0005.A sear
h of the Hippar
os/Ty
ho 
atalog indi
ates that SAO 31628 (Ty
ho identi�erTYC 3551-00642-1) was 
agged both for apparent variability and suspe
ted dupli
ity.Our observations 
on�rm both the variability and dupli
ity. The SIMBAD database listsSAO 31628 as a star with B = 9:62, V = 9:36, and spe
tral type A5.With its brightness so similar to that of the irregularly variable symbioti
 star CHCygni, and it also being less than 40 away, SAO 31628 has been a natural 
hoi
e for a
omparison star by many observers (e.g. Rodgers et al. 1997, Leedj�arv & Mikolajewski1995, Panov & Stegert 1994, and Hoard 1993 just in the past few years). However, withvariations in B of up to 0.2 mag every 3.7 days (
omparable to the variations in CH Cygni),and possible variations every 1.9 days, some of the published observations of CH Cygniare likely to have been a�e
ted by the SAO 31628 e
lipse. SAO 31628 should thereforebe used with 
aution, and with awareness of the time of observations with respe
t to thephase of the binary motion. Additional observations of SAO 31628, to 
on�rm the orbitalperiod and sear
h for a se
ondary e
lipse, would be useful.
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The authors thank R. Wade for pointing them towards the Ty
ho 
atalog. This workwas supported in part by NSF grant INT-9902665.

Referen
es:Hoard, D. W., 1993, PASP, 105, 1232Leedj�arv, L., & Mikolajewski, M., 1995, A&A, 300, 189Panov, K. P., & Stegert, J. S. W., 1994, IBVS, No. 4025Rodgers, B., et al., 1997, PASP, 109, 1093Sokoloski, J.L., Bildsten, L., & Ho, W., 2000, in preparation
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ON THE VARIABILITY OF A0{A2 LUMINOSITY CLASS III{V STARS
ADELMAN, S.J.; FLORES, R.S.C., JR.; PATEL, V.J.Department of Physi
s, The Citadel, 171 Moultrie Street, Charleston, SC 29409, USA,email: adelmans�
itadel.edu, 2
oresr�
itadel.edu, patelv�
itadel.edu
This paper investigates the Hippar
os photometry (ESA 1997) of luminosity 
lass III{VA0{A2 stars from the Bright Star Catalogue, 5th edition (Ho�eit & Warren 1991) and theSupplement of the 4th edition (Ho�eit et al. 1983). These stars in
lude Æ S
uti variables,e
lipsing binaries, SX Phe stars, ellipsoidal variables, and a few CP stars (although moststudied by Adelman (1998) were ex
luded) along with mi
rovariables and many starswhi
h need additional observations to determine their variability type.Table 1 lists the mean amplitudes of various spe
tral types whi
h have at least 3 
lassmembers. These values indi
ate the mean variability. We ex
luded stars with spuriousvariability due to dupli
ity. A few values were 
al
ulated again when they in
ludedstars whose amplitudes were mu
h larger than those typi
al of their spe
tral type. Themean amplitudes are smaller than those of the 
orresponding supergiants (Adelman &Albayrak 1997 and Adelman, Cay, Cay, & Ko
er 2000) and are generally 
omparable withthe smallest su
h values previously seen in similar papers among the late B III{V stars(Adelman, Gentry, & Sudiana 2000), the A3{F0 III{V stars (Adelman 2000a), and theK0{K4 III stars (Adelman 2000b).Table 2 (available ele
troni
ally from the IBVS site as 4984-t2.txt and 4984-t2.tex)
ontains the values for the individual A0{A2 III{V stars in
luding those whi
h were notused in 
ompiling these means. It lists for ea
h star the HR number (if any), names(Bayer, Flamsteed, or variable star designations), the V magnitude from the Bright StarCatalogue and its Supplement, the spe
tral type, the Hippar
os number, the standarderror (mag), the amplitude (mag), and 
omments (type of variable using the GCVS andNSV designations). The NSV number is in
luded in the 
omments �eld if another nameis given in the names 
olumn. Hippar
os photometry does not 
on�rm the reportedvariability of some stars whi
h might indi
ate a 
hange in the stellar behavior or re
e
tthe quality of the previous photometry. Table 2 also 
ontains stars with amplitudes of0:m01 whi
h are 
andidates for use as standards.Table 3 lists sele
ted stars with amplitudes of variability signi�
antly greater thanthose of stars with the same spe
tral types, usually a fa
tor of 1.67 greater than the typemean, typi
ally 0:m04. Some are well-known variables. Many of those with amplitudes of0:m04 require further study. We doubt that � CMa (Sirius) is really variable.A
knowledgements. SJA wishes to thank the Citadel Development Foundation for theirsupport. RSCF has a US Marine Corps S
holarship.
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Table 1: The mean amplitudes of various types of A0{A2 starsSpe
tral Number Mean amplitude Comment
lass (mag)A0III 23 0.025� 0.006A1III 4 0.025� 0.006A2III 12 0.022� 0.006A0III{IV 3 0.027� 0.012A2III{IV 4 0.028� 0.005A0IV 22 0.030� 0.05121 0.020� 0.004 without �2 HyaA1IV 10 0.022� 0.006A2IV 34 0.029� 0.03232 0.022� 0.006 without YZ Cas & � AurA2IV{V 3 0.023� 0.012A0V 238 0.025� 0.024231 0.022� 0.007 without 7 starsA0{1V 6 0.028� 0.008A1V 200 0.024� 0.017197 0.022� 0.007 without TU Hor, � CMa, & 75 KS PegA1{2V 4 0.030� 0.000A2V 199 0.027� 0.043196 0.023� 0.009 without 31 Cam, V2368 Oph, & SX PheA2{A3V 6 0.082� 0.1465 0.022� 0.004 without ES Lib
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Table 3: Some stars with amplitudes great than stars of similar spe
tral typeName HD Spe
tral HIP SE Amp. CommentsNo. Type No. (mag) (mag)HR 444 9484 A0III 7222 0.0010 0.04HR 3962 87318 A0III{IV 49294 0.0010 0.04�2 Hya 96314 A0IV 54255 0.0041 0.26 EB21 YZ Cas 4161 A2IV 3572 0.0008 0.20 EA/DM34 � Aur 40183 A2IV 28360 0.0006 0.07 EA23642 A0Vp* 17704 0.0013 0.0424966 A0V 18437 0.0009 0.04HR 1524 30397 A0V 22136 0.0009 0.04IW CMa 45382 A0V 30583 0.0011 0.09 UHR 2328 45380 A0Vn 30675 0.0141 0.04 U50126 A0V 32715 0.0011 0.04PS Pup 60168 A0V 36608 0.0022 0.10 EAHR 3019 63112 A0V 37951 0.0008 0.04BU CMi 65241 A0V 38945 0.0020 0.10 NSV 3829, EA37 OW Hya 83650 A0Vn 47427 0.0015 0.33 EAHR 4428 99922 A0V 56078 0.0020 0.12 U113457 A0V 63839 0.0008 0.04203112 A0V 105237 0.0009 0.04Æ S
l 223352 A0V 117452 0.0014 0.09152521 A0/1V 82792 0.0017 0.04BD Phe 11413 A1Vp 8593 0.0017 0.04 DSCTHR 597 12467 A1V 10054 0.0009 0.04HR 875 18331 A1Vn 13717 0.0016 0.06TU Hor 21981 A1V 16339 0.0053 0.14 ELLNSV 1359 24071 A1V 17797 0.0006 0.05 U9 � CMa 48915 A1Vm 32349 0.0024 0.1934 Hya 83373 A1V 47249 0.0009 0.04HR 4805 109860 A1V 61637 0.0010 0.04131637 A1V 73102 0.0008 0.04133330 A1V 73635 0.0009 0.0475 KS Peg 222133 A1Vn 116611 0.0045 0.10 EBV357 And 5066 A2V 4129 0.0025 0.06 P14172 A2V 10856 0.0009 0.0432 Eri 24554 A2V 18255 0.0011 0.06 UHR 1324 26961 A2V 20070 0.0031 0.06 ELL35859 A2V 25298 0.0010 0.0431 Cam 39220 A2V 27971 0.0029 0.16 EBHR 3335 71581 A2V 41475 0.0011 0.04 EA/DM102481 A2V 57556 0.0009 0.04HR 6169 149632 A2V 81231 0.0009 0.04V2368 Oph 156208 A2V 84479 0.0008 0.13 NSV 8438, EAHR 7857 195922 A2Vnn 101473 0.0015 0.04 USX Phe 223065 A2V 117254 0.0216 0.59 SXPHEVZ Ps
 214484 A2Vp 111809 0.0005 0.04 EAES Lib 135681 A2/3V 74765 0.0188 0.38 EB/KE
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CCD LIGHT CURVES OF ROTSE1 VARIABLES,VI: GSC3123.1618 LYRAE, GSC3551.81 CYGNIBL�ATTLER, E.1; DIETHELM, R.21 BBSAG, S
hl�ussela
her 1, CH-8636 Wald, Switzerland; e-mail: blaettler-wald�bluewin.
h2 BBSAG, Rennweg 1, CH-4118 Rodersdorf, Switzerland; e-mail: diethelm�astro.unibas.
h

VAR1Name of the obje
t:GSC3123.1618 = ROTSE1 J185538.25+405859.0Equatorial 
oordinates: Equinox:R.A.= 18h55m38:s25 DEC.= +40Æ58059:000 2000.0Comparison star(s): GSC3123.1854Che
k star(s): GSC3123.1116

Figure 1. CCD light 
urve (without �lter) of GSC3123.1618
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VAR2
Name of the obje
t:GSC3551.81 = ROTSE1 J192954.62+485500.5
Equatorial 
oordinates: Equinox:R.A.= 19h29m54:s62 DEC.= +48Æ55000:005 2000.0
Comparison star(s): GSC3551.85
Che
k star(s): GSC3551.99

Figure 2. CCD light 
urve (without �lter) of GSC3551.81
Observatory and teles
ope:Private observatory S
hl�ussela
her, Wald, 0.15-m refra
tor
Dete
tor: SBIG ST-7 CCD 
amera
Filter(s): None
Availability of the data:Upon request from diethelm�astro.unibas.
h
Type of variability: EW
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Remarks:As a byprodu
t of the ROTSE1 CCD survey, a large number of new variables havebeen dis
overed (Akerlof et al. 2000). In a series of papers, we report un�lteredCCD observations for some of the 
lose binary systems (type EW and E) in the listof Akerlof et al. (2000). GSC3123.1618 (VAR1 in this paper) was observed withour CCD equipment as mentioned above during 4 nights between JD2451766 andJD2451781, while the data on GSC3551.81 (here VAR2) was 
olle
ted during 4nights between JD2451766 and JD2451781. A total of 118 CCD frames were mea-sured for VAR1 and 112 frames for VAR2. Figures 1 and 2 show these observationsfolded with the elementsGSC3123.1618: JD(min; hel) = 2451766:5843(2) + 0:2559007(10)� E;GSC3551.81: JD(min; hel) = 2451771:3637(2) + 0:3069917(12)� E:These elements of variation are dedu
ed from a linear �t to the newly determinednormal minima from the ROTSE1 data (VAR1: JDH2451295.8551(25), se
ondary,JDH2451306.7304(16), primary; VAR2: JDH2451287.8512(2), primary) as well asthe minima derived from our data and given in Bl�attler (2000).A
knowledgements:This resear
h made use of the Simbad data base, operated at CDS, Strasbourg,Fran
e.

Referen
es:Akerlof, C., Amrose, S., Balsano, R., Blo
h, J., Casperson, D., Flet
her, S., Gisler, G.,Hills, J., Kehoe, R., Lee, B., Marshall, S., M
Kay, T., Pawl, A., S
haefer, J., Szy-manski, J., Wren, J., 2000, AJ, 119, 1901Bl�attler, E., 2000, BBSAG Bulletin, 123, 6
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UY PISCIUM: 1990{1992ZSOLDOS, E.Konkoly Observatory, Budapest, P.O.Box 67, 1525 Hungary, email: zsoldos�konkoly.hu

The variability of UY Pis
ium was dis
overed by Strohmeier (Strohmeier et al. 1957).Huth (1959) dete
ted 100{150 days long 
y
les from photographi
 plates. The spe
traltype of the star was estimated as M0 (Vyssotsky & Balz 1958) or K (G�otz & Wenzel 1962).Its luminosity 
lass is unknown. The only photoele
tri
 photometry of the variable waspublished by Eggen (1973), who estimated a period of about 80 days from his observations.The star is 
lassi�ed as SRD in the General Catalogue of Variable Stars.I observed UY Ps
 in 1990{1992 in Budapest with the 24-in
h teles
ope of KonkolyObservatory. The observing 
ir
umstan
es were the same as mentioned in previous papers(Zsoldos 1993, 1995). I used HD 7346 as a 
omparison star (V = 8:500, B � V = 1:093)(O
hsenbein et al. 2000) and HD 7529 as a 
he
k. The observations are given in Table 1and Fig. 1.
Table 1: Photometry of UY Pis
iumJ.D. V B � V2448163.477 9.099 1.69748176.428 9.098 1.71948187.404 9.043 1.69248190.386 9.036 1.73548202.371 8.971 1.73348271.245 8.990 1.80348480.540 8.905 1.74748485.556 8.916 1.76148502.497 8.914 1.74948506.508 8.944 1.78048534.474 9.023 1.78048536.451 9.028 1.74748561.389 9.072 1.77748562.371 9.077 1.76548593.304 9.096 1.7542448897.438 8.941 1.832

Figure 1 shows the light 
urve of UY Ps
 (in
luding Eggen's observations, too) phasedwith a period of 133:d8. This is longer than the estimate by Eggen but is in agreement with
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that of Huth. The amplitude seems to be variable, it was 
ertainly larger when Eggenobserved the star. The B � V 
olour (not shown in Fig. 1) does not show any variation
orrelated with the light 
urve.

0 .2 .4 .6 .8 1 1.2
9.2

9.1

9

8.9

8.8

8.7

phase

V

Figure 1. The light 
urve of UY Pis
ium. The dots are from Table 1, the 
ir
les are Eggen'sobservations.
The star does not seem to be a SRD variable. Its 
olour index is too red, moreappropriate to an M than a K star as given in the GCVS. The late spe
tral type and thesmall amplitude indi
ates that a 
lassi�
ation of SRA might be more appropriate.This resear
h has made use of the SIMBAD database, operated at CDS, Strasbourg,Fran
e.Referen
es:Eggen, O. J., 1973, PASP, 85, 42G�otz, W., Wenzel, W., 1962, Mitt. Ver. Sterne, No. 628Huth, H., 1959, Mitt. Ver. Sterne, No. 421O
hsenbein, F., Bauer, P., Mar
out, J., 2000, A&AS, 143, 23Strohmeier, W., Kippenhahn, R., Geyer, E., 1957, Kleine Ver�o�. Remeis-Sternw. Bam-berg, No. 18Vyssotsky, A. N., Balz, A. G. A., Jr., 1958, Publ. Leander-M
Cormi
k Obs., 13, Part IIZsoldos, E., 1993, A&A, 280, 177Zsoldos, E., 1995, A&A, 296, 122
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STR�OMGREN PHOTOMETRY OF THE T TAURI STARSU AURIGAE: MULTI-TIMESCALE LIGHT VARIATIONSNADALIN, I.; DEWARF, L.E.; GUINAN, E.F.Villanova University, Villanova, PA, USA, e-mail: ldewarf�email.villanova.edu

Intensive long-term photoele
tri
 photometry of 
lassi
al T Tauri stars (CTTS) 
anprovide fundamental new information that helps to understand stars in the early stagesof evolution. CTTS typi
ally have spe
tral types from F to K, exhibit weak H� andCa IIH&K emissions, have broad absorption lines (implying rapid rotation), and arelo
ated well above the main-sequen
e. One of the brightest ar
hetypi
al CTT stars, SUAurigae (HD 282624; G2 IIIe; hV i = +9:m20; hB � V i = +0:m90) is observed to undergorapid and dramati
 light variations. These light variations appear not to be a

ompaniedby spe
tral 
hanges (Herbst & Shev
henko, 1999). This implies possible obs
uration of thestar by dust with properties similar to the interstellar medium (ISM). In a previous paperby the authors (DeWarf et al., 1998; hereafter Paper I), the interstellar absorption of SUAur was determined, and when 
ombined with the Hippar
os distan
e, yielded estimatesof its absolute magnitude and intrinsi
 
olors. These values pla
ed SU Aur about 1.8mag above the main-sequen
e for its respe
tive unreddened spe
tral type. In Paper I,SU Aur was plotted on pre-main sequen
e (PMS) evolution tra
ks and an age of about 4Myrs and a mass of 1:9� 0:1 M� was as
ertained. The observations presented here weremade using the 0.8-m Four College Automati
 Photoele
tri
 Teles
ope (APT), in Arizona.This 
on
entrated (nightly) photometry, has began in O
tober 1993 and 
ontinuing to thepresent, is made in the Str�omgren uvby system. A des
ription of the instrumentation,observing, and redu
tion pro
edure is given in Paper I.After analyzing the data 
olle
ted sin
e 1993, large (�V � �y � 0:m40) \e
lipse-like"dimming events have been observed frequently. Representative photometry from the1998/99 observing season is shown in Fig. 1. In the �gure the Str�omgren b magnitudesand the 
orresponding Str�omgren [
1℄ and [m1℄ indi
es (Str�omgren, 1966; Crawford &Mandwewala, 1976) are plotted against Helio
entri
 Julian Day. As shown, the lightvariations of SU Aur, like many T Tauri stars, are 
ompli
ated. In addition to the short-term \dips" in the light 
urve, the star also varies on time s
ales of days, months, andyears. Ex
luding the dips, the overall light variations in b are between bmax ' +9:m75to bmin ' +10:m20 over September 1998 to Mar
h 1999. As shown in the upper panel ofFig. 1, four large dimming events were observed nearly 48 days apart, lasting several daysea
h. To understand the possible 
ause of su
h drops, the reddening-independent [
1℄ and[m1℄ indi
es were 
al
ulated. For data from 1993 to the present we �nd average values of0:m30 � 0:m060 and 0:m50 � 0:m087 for [
1℄ and [m1℄ respe
tively. As seen in Fig. 1, theseindi
es do not show any signi�
ant variation, though the b �lter light varies by more than
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0:m75. It is therefore reasonable to 
on
lude that orbiting 
on
entrations of dust 
ouldprodu
e the observed dimming events, and that this dust has properties similar to thatof the ISM. CTT stars are pre-main sequen
e obje
ts that have extensive a

retion disksand SU Aur has a large infrared ex
ess implying a large 
ir
umstellar 
loud. Hen
e, itis possible that these dimming events were 
aused by 
on
entrations of matter orbitingin the outer regions of the disk, by 
lumps of material surrounding a forming planet, orfrom dust 
louds 
ondensing from eje
ted matter and, in the pro
ess, obs
uring the star.
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Figure 1. The 1998/99 b �lter light 
urve for SU Aur is shown in the top panel with the Str�omgren[
1℄ and [m1℄ indi
es in the lower panel. The referen
e lines in the lower panel represent the averagevalues sin
e 1993. Although there are dramati
 drops in mean light, the indi
es remain relativelyuna�e
ted. This implies obs
uration by dust with properties similar to ISM dust. We �nd averagemaximum light levels during this epo
h to be about 12.0, 10.8, 9.9, 9.4 mag for u, v, b, and y.
The a

retion disk and the possible 
on
entrations of matter orbiting around SU Aurare likely being observed nearly edge-on. From spe
kle interferometry taken along a N-Sposition angle (DeWarf & Dy
k, 1993), the star appears to have no measurable proje
tedspatial extent beyond about 29 AU in the L0 band (3.8 �m). Using the IRAS 
uxes (IRASPoint Sour
e Catalog; Joint IRAS S
ien
e Working Group, 1988), the spe
tral slope asde�ned by Adams et al. (1987)

� = d log �F�d log � =) �12 � log �12F12�25F25log �12�25is �0:65 for the spe
tral region between 12 and 25 �m. Examples of stars that havesimilarly red spe
tral slopes are AFGL490, Elias 29, and HL Tau. These stars have



IBVS 4987 3
resolved infrared emitting 
ir
umstellar material proje
ted out to about 1100, 600, and200 AU respe
tively (
f DeWarf & Dy
k, 1993). Of 
ourse, as Adams et al. (1988) hasshown, for 
ir
umstellar disk geometry, a high in
lination angle will result in signi�
antreddening. HL Tau is an ex
ellent potential 
andidate for this type of geometry (Lay etal., 1997; Mundy et al., 1996; Sargent & Be
kwith, 1991). Therefore, it is likely that forHL Tau and SU Aur, the a
tual (not just proje
ted) extent of the 
ir
umstellar materialis less than the extent of the material around either AFGL490 or Elias 29. The resultsof the spe
kle interferometry and parti
ularly red spe
tral slope imply that the infraredemitting region of SU Aur is 
on�ned to a disk, and that the disk is observed nearlyedge-on.
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Figure 2. Three relatively 
onstant se
tions of the SU Aurigae light 
urve. The rotational modulationof light due to starspots 
an be modelled by applying a dire
t (grid sear
h) parameter optimizationpro
edure. In all three 
ases a period of about 1.7 days was determined.
To �nd the rotation period of SU Aur from photometri
 data, appropriate se
tionsof the light 
urve needed to be isolated. The rotation period is determined from theshort-term, low amplitude, sinusoidal-like modulations in brightness due to the rotationale�e
ts of starspots. Many studies have established the rotation periods of T Tauri stars
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in this manner (see, for example, Bertout, 2000; Strassmeier et al., 1999). Suitable por-tions of the light 
urve would ea
h need to be � 10 days long | long enough to 
ontainsuÆ
ient observations, but short enough to minimize the e�e
ts of possible spot 
reation,destru
tion, or migration. The se
tions sele
ted also need to be relatively 
onstant toavoid any rapid or signi�
ant drop in 
ux levels due to obs
uration. Examination of ourobservations revealed three su
h regions, shown in Fig. 2. Using a straightforward sinu-soidal model, we applied a dire
t parameter optimization pro
edure to �nd the period ofrotation. This method is analogous to an iterative grid sear
h in whi
h ea
h of the inde-pendent parameters are varied separately until the minimum in the sum of the deviationsis a
hieved. A period of approximately 1.7 days was found for ea
h of these se
tions. Forthe b observations, we �nd the full range of the light modulations to be 0:m064, 0:m098,and 0:m084 for the 1995, 1998, and 1999 se
tions shown in Fig. 2. Hartmann et al. (1986)report a proje
ted rotational velo
ity (v sin i) of 66:2� 4:6 km/se
. From this high rota-tional velo
ity and the spe
kle interferometry results, we 
an assume that the in
lination(i) is 
lose to 90Æ. Therefore, the radius of the star 
an be determined,Rrot sin i = Protv(sin i)=2� ' 2:2 R�:Given that L = 5:1 L� and Te� = 5550 K (Paper I), the above value 
an be 
ompared tothe photometri
ally determined radius,Rphot = qL=(4��T 4e�) ' 2:5 R�:Sin
e the visible light emissions 
ome from the star and repro
essed light from the ex-tended 
ir
umstellar material, the photometri
ally determined overall luminosity shouldbe larger than the a
tual stellar luminosity. Also, the enshrouding dust would redden, andtherefore possibly lower, the photometri
ally determined e�e
tive temperature. Hen
e,the photometri
ally determined radius should be expe
ted to be larger than the a
tualradius of the star.This resear
h is supported by NSF/RUI Grants AST-93 15365 and AST-00 71260,whi
h we gratefully a
knowledge.Referen
es:Adams, F.C., Lada, C.J. & Shu, F.H., 1987, ApJ, 312, 788Adams, F.C., Lada, C.J. & Shu, F.H., 1988, ApJ, 326, 865Bertout, C., 2000, A&A, in pressCrawford, D.L. & Mandwewala N., 1976, PASP, 88, 917DeWarf, L.E. & Dy
k, H.M., 1993, AJ, 105, 2211DeWarf, L.E., Guinan, E.F. & Shaughessy T.M., 1998, IBVS, No. 4551 (Paper I)Hartmann, L., Hewett, R., Stahler, S. & Mathieu, R.D., 1986, ApJ, 309, 275Herbst, W. & Shev
henko, V.S., 1999, AJ, 118, 1043Joint IRAS S
ien
e Working Group, 1988, The Point Sour
e Catalog, Version 2 (U.S.GPO, Washington D.C.)Lay, O.P., Carlstrom, J.E. & Hills, R.E., 1997, ApJ, 489, 917Mundy, L.G., Looney, L.W., Eri
kson, W., Grossman, A., Wel
h, W.J., Forster, J.R.,Wright, M.C.H., Plambe
k, R.L., Lugten, J. & Thornton, D.D., 1996, ApJ, 464,L169Sargent, A.I. & Be
kwith, S.V.W.T., 1991, ApJ, 382, L31Strassmeier, K.G., Serkowits
h, E. & Granzer, Th., 1999, A&A Supp., 140, 29Str�omgren, B., 1966, Ann. Rev. Astron. Astrophys., 4, 433
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FIRST PHOTOELECTRIC OBSERVATIONS OF GQ DRACONISATAY, ERAY; ALIS, SINAN; KESKIN, M. MUSTAFA; KOKSAL, SULE; SAYGAC, A. TALATUniversity of Istanbul, Fa
ulty of S
ien
e, Department of Astronomy and Spa
e S
ien
es,34452 Universite-Istanbul, Turkey, email: mea ast�yahoo.
om

Name of the obje
t:GQ Dra = HIP 85277 = HD 158260Equatorial 
oordinates: Equinox:R.A.= 17h25m29:s44 DEC.= +51Æ29035:003 2000Observatory and teles
ope:TUBITAKy National Observatory (TUG), 40-
m Cassegrain teles
ope

Figure 1. All nights observations in three �lter. B � 0:m2, V and R+ 0:m2 plotted respe
tively
yTUBITAK: The S
ienti�
 and Te
hni
al Resear
h Coun
il of Turkey
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Dete
tor: OPTEC, In
. SSP-5A PhotometerFilter(s): Johnson B, V and RComparison star(s): BD +51Æ2234 = HIP 86191Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: EBRemarks:GQ Dra is a double star and the brighter 
ompanion is an EB type e
lipsing vari-able. Its variability was dis
overed by Hippar
os (ESA, 1997). We 
arried outphotoele
tri
 photometry of that variable. Mean V band magnitude derived fromTy
ho photometry is 8:m94. The system has a 0:d765899 orbital period and a Hip-par
os epo
h is given as JD 2448500.5641 (ESA, 1997). GQ Dra was observed in21, 22, 23, 24, 26, 29, 30 September and 1 O
tober 2000 from TUBITAK NationalObservatory by the authors Alis and Atay. HIP 86191 was used as a 
omparisonstar whi
h is de�ned 
onstant by Hippar
os (ESA, 1997). We made two times 10-se
ond integrations in ea
h �lter. Ea
h observation set 
ontains six variable andtwo 
omparison star measurements. Di�erential atmospheri
 
orre
tions were madein the usual way. The 
omparison star has the same spe
tral type as the variable,therefore we did not use the se
ond-order extin
tion 
oeÆ
ients. GQ Dra shows aBeta Lyrae type light 
urve. The folded light 
urve is displayed on Figure 1 in three�lters. During this observing session we observed one primary and one se
ondaryminimum. Times of minima were determined by the Kwee and van Woerden (1956)method. The minimum times for V band are given below in Helio
entri
 JulianDate: Min I = HJD 2451812:31325� 0:00038O � C (Min I) = 0:0024Min II = HJD 2451817:28809� 0:00109O � C (Min II) = 0:0009
A
knowledgements:We would like to thank TUBITAK National Observatory for their kind support.This work is also supported by the Resear
h Fund of Istanbul University. Proje
tno. OR-104/07032000.

Referen
es:ESA, 1997, The Hippar
os & Ty
ho Catalogues, ESA SP{1200Hardie, R.H., 1962, Stars and Stellar Systems, Vol. II, Astronomi
al Te
hniques, (W.A.Hiltner, ed.) Univ. of Chi
ago Press, Chi
ago, p. 178.Henden, A.A. and Kait
hu
k, R.H., 1990, Astronomi
al Photometry, Willmann-Bell, In
.Kwee, K.K., and van Woerden, H., 1956, B.A.N., 12, 327
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NEW FIELD VARIABLE STARS IIIyCS�AK, B.1;4; KISS, L.L.2;4; SZAB�O, GY.2;4; SZIL�ADI, K.2;4; S�ARNECZKY, K.3;41 Department of Opti
s & Quantum Ele
troni
s and Astronomi
al Observatory, University of Szeged,P.O. Box 406, H-6701 Hungary, e-mail: 
sakb�neptun.physx.u-szeged.hu2 Department of Experimental Physi
s and Astronomi
al Observatory, University of Szeged3 Department of Physi
al Geography, ELTE University, Hungary4 Guest Observer at the Konkoly Observatory

We have 
ontinued the sear
h for new short period variable stars on the CCD framesmade for photometry and astrometry of minor planets (see Cs�ak et al. 2000ab, Paper 1,Paper 2). In this note we report the dis
overy of thirteen new variable stars found betweenApril and July, 2000.The observations in Hungary leading to the dis
overy of V18 were 
arried out withthe 60/90/180 
m S
hmidt teles
ope of the Piszk�estet}o Mountain Station of the KonkolyObservatory. The dete
tor was a Photometri
s AT200 CCD 
amera (1536�1024 pixels)giving a 290 � 180 �eld of view (FOV). The majority of the presented new variable starswas dis
overed with the 1.23-m teles
ope of the German{Spanish Astronomi
al Center atCalar Alto, Spain. The applied instruments was a SITe#2b CCD 
amera (2048 � 2048pixels) yielding to a 170 � 170 FOV. The observations were made through Cousins RC�lter at both pla
es. The exposure time was 
hosen between 1{5 minutes, depending onthe brightness of the target asteroids (Szab�o et al., in preparation).The data redu
tion and analysing methods were the same that des
ribed in Paper 1.The 
andidate new variables were 
he
ked in the SIMBAD Database. We have to note thatalthough two �elds (those of V24 and V25) were also observed by the FASTT instrument(Henden & Stone 1998, Stone et al. 1999) down to a limiting magnitude of 17.8 (R),both stars es
aped the dete
tion as variable stars. The only possible hint for variationis the larger photometri
 error of V25 in Stone et al. (1999). V27 was identi�ed withGSC 03947-01632 using Guide CD-ROM Star Chart (1997). The light 
urves of 13 newvariables are plotted in Figures 1{3. The individual measurements are available uponrequest from the �rst author.The basi
 data of these stars (
elestial 
oordinates, USNO-A2.0 blue and red magni-tudes and suspe
ted types) are summarized in Table 1. The type of variability is ex
lu-sively based on the light 
urve shape, thus it is likely to be quite un
ertain in some 
ases.Follow-up observations are desirable to provide more reliable 
lassi�
ation for most of thestars.
yBased on observations taken at the German{Spanish Astronomi
al Centre, Calar Alto, operated by the Max-Plan
k-Institute for Astronomy, Heidelberg, jointly with the Spanish National Commission for Astronomy
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Figure 1. Light 
urves of 6 new variable stars
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Figure 2. Light 
urves of 6 new variable stars
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Figure 3. Light 
urve of the new variable star V30
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Table 1: Basi
 data of the new variables. The 
oordinates, red and blue magnitudes were taken fromUSNO-A2.0. The 
oordinates for V24 and V25 are the improved values from Stone et al. (1999). Thegiven types are based on the light 
urve shapes, thus they should be 
onsidered as approximative ones.Variable R.A. (2000) De
. (2000) Red mag. Blue mag. TypeV18 08h26m32:s5 +09Æ43018:002 17.1 19.7 {V19 17h33m08:s2 +10Æ43016:005 18.3 19.2 e
lipsingV20 17h33m20:s2 +10Æ46009:004 17.5 19.1 pulsatingV21 17h33m24:s3 +10Æ47003:000 17.8 19.3 pulsatingV22 17h33m39:s0 +10Æ47002:009 18.6 19.5 {V23 17h33m53:s5 +10Æ49025:006 18.4 20.3 {V24 18h03m58:s7 +00Æ59053:009 16.9 18.4 {V25 18h04m16:s8 +01Æ02052:000 15.2 17.5 e
lipsingV26 19h55m21:s5 +58Æ33030:009 16.9 18.2 {V27 19h56m18:s9 +58Æ35017:003 14.0 14.1 e
lipsing13.4aV28 19h56m23:s9 +58Æ43007:002 17.7 19.3 {V29 20h18m31:s4 +60Æ41018:008 17.6 18.5 e
lipsingV30 20h18m36:s2 +60Æ37003:000 18.1 20.0 {a V27 = GSC 03947-01632

A
knowledgements: This work has been supported by OTKA Grant #T032258, ProRenovanda Cultura Hungariae Foundation Grant DT 2000 m�aj./43, m�aj./44, m�aj./48, and\Bolyai J�anos" Resear
h S
holarship of LLK from the Hungarian A
ademy of S
ien
es.The warm hospitality of the sta� of the Konkoly Observatory and Calar Alto Observatoryis gratefully a
knowledged. We used the SIMBAD database, operated at CDS, Strasbourg,Fran
e.
Referen
es:Cs�ak, B., Kiss, L.L., Szab�o, Gy., S�arne
zky, K., Szil�adi, K., 2000a, IBVS, No. 4875Cs�ak, B., Kiss, L.L., Szil�adi, K., S�arne
zky, K., Szab�o, Gy., 2000b, IBVS, No. 4881Guide CD-ROM Star Chart, 1997, Proje
t Pluto, http://www.proje
tpluto.
omHenden, A.A., Stone, R.C., 1998, AJ, 115, 296Stone, R.C., Pier, J.R., Monet, D.G., 1999, AJ, 118, 2488Szab�o, Gy., S�arne
zky, K., Cs�ak, B. et al., 2001, in preparation
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BV-PHOTOMETRY AND THE FIRST EPHEMERISOF THE ECLIPSING BINARY SYSTEM GVDraDALLAPORTA, SERGIO1; TOMOV, TOMA2;3; ZWITTER, TOMA�Z4; MUNARI, ULISSE2;31 Via Filzi 9, I-38034 Cembra (TN), Italy2 Osservatorio Astronomi
o di Padova, Sede di Asiago, I-36032 Asiago (VI), Italy3 CISAS { Center of Studies and A
tivities for Spa
e, Univ. of Padova \G. Colombo", Italy4 University of Ljubljana, Department of Physi
s, Jadranska 19, 1000 Ljubljana, Slovenia

GVDra (HIP 87576, Vmax = 8:m53, B � V = 0:m42, F2) was between the stars witha

urately known position even before the Hippar
os mission so it was in
luded in theextension of the Fifth Fundamental Catalogue (Oja 1985; Fri
ke et al. 1991). Hippar
ossatellite dis
overed that GVDra is an e
lipsing binary and it is listed in the Hippar
os
atalogue (ESA, 1997) as an unsolved EA variable.Here we present the results of regular photometri
 monitoring in B and V bands thatspanned 122 nights between Mar
h 1998 and September 2000. We observed from a privateobservatory near Cembra, Italy. The instrument was a 28-
m S
hmidt{Cassegrain Cele-stron teles
ope equipped with Opte
 SSP5 photometer and standard B and V �lters. Thediaphragm had the size of 77 ar
se
, and usual exposure time was 10 se
onds. HD162131(HIP 86982, V = 7:m60, B � V = 0:m16, A2) was 
hosen as a 
omparison and HD162035(HIP 86955, V = 8:m27, B � V = 0:m03, A0) as a 
he
k star.All the observations were 
orre
ted for atmospheri
 extin
tion and 
olour 
orre
tionsand the instrumental di�erential magnitudes were transformed into standard UBV sys-tem. The variable, 
omparison and 
he
k stars are very 
lose to ea
h other so the atmo-spheri
 
orre
tions were rather small. Altogether we obtained 228 observations in the Band 371 in the V band. Typi
al error of the B and V magnitudes is 0:m01. The light
urves of GVDra in ea
h band as well as the B�V 
olour variations are shown in Fig. 1.Expanded plots around primary and se
ondary e
lipse are shown in Fig. 2.The ephemeris for GVDra, estimated on the base of our B and V photometri
 obser-vations is: Min: I = HJD 2451738:411 + 23:d85433� E:�5 �3The B and V light 
urves show that the depths of the e
lipses are remarkably di�erent.The estimated values are 0:m58 and 0:m28 for the primary and the se
ondary minimarespe
tively. The duration of the primary e
lipse is about 11.5 hours. The se
ondary onelasts signi�
antly longer, about 19 hours. The system is deta
hed with both 
omponentswell inside their Ro
he lobes. The position of the se
ondary minimum at phase 0.736indi
ates a 
onsiderable e

entri
ity of the orbit (e > 0:38).
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Figure 1. Light 
urves of GVDra in B and V �lters for the estimated period of 23:d85433. The bottompanel gives the B � V 
olour variations.

Figure 2. Expanded view around the primary and se
ondary e
lipses in the V band.
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The high orbital e

entri
ity makes GVDra an interesting target for further spe
traland photometri
 observations in order to determine the physi
al parameters of this e
lips-ing system.The data are available upon request from dallas�inwind.it.

Referen
es:ESA, 1997, The Hippar
os and Ty
ho Catalogues, ESA SP-1200Fri
ke, W., S
hwan, H., Corbin, T., et al., 1991, VeARI, 33, 1Oja, T., 1985, A&AS, 59, 461
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BVR PHOTOMETRY OF RS CVn TYPE BINARY RT ANDROMEDAEYAKUT, K.; _IBANO�GLU, C.Ege University Observatory, 35100 Bornova, Izmir, Turkeyemail: yakut�astronomy.s
i.ege.edu.tr, ibanoglu�astronomy.s
i.ege.edu.tr
Name of the obje
t:RT And = BD+52Æ3383A = HIP 114484Equatorial 
oordinates: Equinox:R.A.= 23h11m10:s11 DEC.= 53Æ01:05 2000Observatory and teles
ope:Ege University Observatory, 48-
m Cassegrain teles
opeDete
tor: Hamamatsu, R4457 (PMT)Filter(s): B, V and R �lters of Johnson systemComparison star(s): BD+52Æ3383 = HIP 114482Availability of the data:Upon requestType of variability: RS CVnRemarks:As part of our ongoing study on short period e
lipsing RS CVn system RT And isreported here. The star was observed photoele
tri
ally with the 48-
m Cassegrainteles
ope from 8 Aug. to 12 O
t. 2000. The 
omparison and 
he
k stars are BD+52Æ3383 and BD +52Æ3384, respe
tively. The phases of the observations were
al
ulated using the following light elements:HJD Min: I = 2451142:4938 + 0:d62892979� E:Table 1 lists the dates of observations and the phases 
overed. The derived light
urves for B, V , R 
olours are illustrated in Figure 1.A
knowledgements:This work was supported by Ege University Resear
h Fund(Proje
t No. 99/FEN/016).



2 IBVS 4991
Table 1Date Phase08 Aug. 0.61{0.6802 Sep. 0.98{0.4804 Sep. 0.19{0.5806 Sep. 0.32{0.7327 Sep. 0.94{0.1512 O
t. 0.63{0.04
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Figure 1. The light 
urves of RT And
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II PEGASI REACHED THE LARGEST AMPLITUDE UP TO NOWTAS�, G.; EVREN, S.Ege University Observatory, 35100 Bornova, Izmir, Turkeye-mail: tas�alpha.s
i.ege.edu.tr, sevren�astronomy.s
i.ege.edu.tr
Name of the obje
t:II Peg = BD +27Æ4642 = HD 224085Equatorial 
oordinates: Equinox:R.A.= 23h55m04:s05 DEC.= 28Æ38:002 2000Observatory and teles
ope:Ege University Observatory, 48-
m Cassegrain teles
opeDete
tor: Hamamatsu, R4457 (PMT)Filter(s): U , B, V and R �lters of Johnson systemComparison star(s): BD+28Æ4666 = SAO 91574Che
k star(s): BD+27Æ4648 = SAO 91593Availability of the data:Upon requestType of variability: RS CVnRemarks:II Pegasi is known as one of the most a
tive RS CVn stars, whi
h shows signi�
antphotometri
 variability due to rotational modulation of 
ool spots. The presentobservations of II Peg were obtained on 23 nights in 2000. We obtained 257 datapoints for ea
h 
olour between July 3 and November 17, 2000. Johnson V -bandlight 
urve for II Peg obtained in this year is shown in Figure 1. Phasing is fromHJD 2449582.9268 with 6:d724333 period (Berdyugina et al. 1998). The brightnessof the system rea
hes its maximum value at about phase 0.84 and its minimumvalue at about phase 0.42. Our broad-band photometry shows V -band variationsup to 0.63 mag. This value is the largest amplitude value observed up to now. Thesystem has diminished until 8.04 mag in V -band at the �rst time. The smallestamplitude of 0.05 mag in V was observed on II Peg in 1983 by Evren (1988). Thelargest amplitudes of 0.50 mag in V were observed previously in late 1986 by Doyleet al. (1988) and in early 1989 by Casas et al. (1989).
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Figure 1.
Referen
es:Berdyugina, S.V., Jankov, S., Ilyin, I., Tuominen, I., and Fekel, F.C., 1998, A&A, 334,863Casas, R., Gomez-Forrellad, J.M., and Tomas, L., 1989, IBVS, No. 3330Doyle, J.G., Butler, C.J., Morrison, L.V., and Gibbs, P., 1988, A&A, 192, 275Evren, S., 1988, Astrophys. Spa
e S
i., 143, 123
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ember 2000HU ISSN 0374 { 0676ON THE VARIABILITY OF G0{G9 STARSADELMAN, S.J.1; DAVIS, J.M.2; LEE, A.S.31 Department of Physi
s, The Citadel, 171 Moultrie Street, Charleston, SC 29409, USA,email: adelmans�
itadel.edu2 Department of Physi
s, The Citadel, 171 Moultrie Street, Charleston, SC 29409, USA,email: davisj�
itadel.edu3 Department of Physi
s, The Citadel, 171 Moultrie Street, Charleston, SC 29409, USA,email: 2leea�
itadel.edu
This paper examines the Hippar
os photometry (ESA 1997) of the G0-G9 stars in theBright Star Catalogue, 5th edition (Ho�eit & Warren 1991) and the Supplement of the4th edition (Ho�eit et al. 1983). The stars investigated in
lude Cepheids, Algol typevariables, BY Dra
onis stars, FK Com variables, irregular and slow irregular variables, RCrB stars, semi-regular variables, mi
rovariables, stars whi
h need additional observationsto determine their variability type, and 
onstant stars. Hippar
os photometry does not
on�rm the reported variability of some stars whi
h might indi
ate a 
hange in the stellarbehavior or re
e
t the quality of previous photometry.The mean amplitudes of various spe
tral types with at least 3 
lass members givenin Table 1 are indi
ative of variability. Stars with spurious variability due to dupli
ityare ex
luded. When one allows for known variables and statisti
s and 
ompares thesevalues with those found for other spe
tral types, these values indi
ate that the G starsare not parti
ularly variable. Their means are similar to those found for B6{B9 III stars(Adelman, Gentry, & Sudiana 2000), for A0{A2 III{V stars (Adelman, Flores, & Patel(2000), A3{A7 III and A3{F0 IV stars (Adelman 2000a), and K0{K4 III stars (Adelman2000b). Even the supergiants are not parti
ularly variable whi
h 
ontinues the trend seenamong the A and F supergiants (Adelman, Cay, Cay, & Ko
er 2000). Our values areslightly smaller than those of Maeder (1980) whose mean V amplitudes are 0:m030 forG0{G9 Ib stars and 0:m025 for G0{G9 II stars. As Hippar
os obtained data for a periodof 3 years, longer period variability su
h as solar 
y
les have only been partially sampledand the total variability may be greater.Table 2 (available ele
troni
ally from the IBVS site as 4993-t2.txt and 4993-t2.tex)
ontains the values for individual stars in
luding those whi
h were not used in 
ompilingthese means. It shows for ea
h star the HR number (if any), names (Bayer, Flamsteed,and/or variable star designations), the V magnitude from the Bright Star Catalog andits Supplement, the spe
tral type, the Hippar
os number, the standard error (mag), theamplitude (mag), and 
omments (type of variable and some NSV numbers if there wasnot spa
e in the Names 
olumn).Table 3 lists stars with amplitudes of variability of 0:m04 and greater whi
h are morevariable than the other G stars. Some are well-known variables while others parti
ularlythose with amplitudes of order 0:m04 require additional observations.
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A
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Table 1: The mean amplitudes of various types of G0 through G9 starsSpe
tral Number Mean amplitude Comment
lass (mag)G0Ib 5 0.024� 0.009G0Ib{II 3 0.020� 0.000G2Ib 5 0.024� 0.005G2Ib{II 4 0.022� 0.010G3Ib 5 0.020� 0.007G5Ib 5 0.172� 0.334 0.022� 0.005 without S SgeG8Ib 6 0.030� 0.006G5II 11 0.023� 0.006G6II 4 0.015� 0.006G8II 16 0.023� 0.004G7II{III 3 0.023� 0.006G8II{III 16 0.023� 0.008G9II{III 3 0.020� 0.000G0III 6 0.023� 0.008G2III 4 0.022� 0.005G3III 5 0.028� 0.008G4III 6 0.020� 0.000G5III 37 0.025� 0.010G6III 21 0.024� 0.007G7III 28 0.023� 0.007G7+III 3 0.020� 0.000G7.5III 4 0.020� 0.008G8III 218 0.024� 0.014G8+III 5 0.020� 0.012G8.5III 15 0.018� 0.007G8{K0III 27 0.024� 0.007G9{III 3 0.017� 0.006G9III 76 0.022� 0.007G9.5III 9 0.020� 0.007G5III{IV 3 0.020� 0.010G8III{IV 18 0.034� 0.044 0.024� 0.005 without � AndG9III-IV 7 0.021� 0.004G0IV 6 0.032� 0.026 0.022� 0.011 without HR 6105G1IV 3 0.020� 0.010G2IV 6 0.023� 0.019 0.016� 0.005 without � VirG2.5IV 3 0.020� 0.000G3IV 5 0.020� 0.007G5IV 17 0.028� 0.010 0.026� 0.006 without HR 7639G6IV 3 0.020� 0.000G8IV 18 0.030� 0.019 0.024� 0.006 without HR 878 & HR 1362G8{K0IV 4 0.030� 0.000G9IV 4 0.025� 0.006
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Table 1 (
ont.)Spe
tral Number Mean amplitude Comment
lass (mag)G0IV{V 3 0.037� 0.006G0V 40 0.029� 0.024 0.025� 0.008 without � CrBG1V 16 0.024� 0.006G1.5Vb 3 0.023� 0.015G2V 14 0.026� 0.008G2.5V 3 0.027� 0.006G3V 14 0.024� 0.006G4V 13 0.028� 0.009G5V 18 0.029� 0.012G6V 6 0.030� 0.021 0.022� 0.008 without HR 2162G7V 3 0.030� 0.010G8V 12 0.034� 0.034 0.025� 0.005 without HR 4550G9V 6 0.040� 0.025 0.030� 0.007 without V711 Tau

Table 3: Stars with amplitudes greater than 0:m03Name HD Spe
tral HIP SE Amp. CommentsNo. Type No. (mag) (mag)U Sgr 170764 G1.5Ib 90836 0.0683 0.72 DCEP10 S Sge 188727 G5Ib 98085 0.0616 0.77 DCEP56 Peg 218356 G8Ib 114155 0.0011 0.04 UR CrB 141527 G0Iep 77442 0.0075 0.56 RCBRY Sgr 180093 G0Ipe(C1,0) 94730 0.1050 1.74 RCBHR 2641 52703 G8II{III 33774 0.0012 0.04 MVHR 3043 63660 G0III 38146 0.0006 0.04 UHR 4006 88639 G3IIIFe-1 50109 0.0006 0.04 U� Tu
 6793 G5III 5268 0.0028 0.06 UHR 3922 85945 G5III 48802 0.0014 0.04 U� UMi 153751 G5III 82080 0.0012 0.05 EAHR 3636 78668 G6III 44936 0.0007 0.04 MV� Eri 11937 G8IIIbCNIV 9007 0.0025 0.04 UGZ Eri 27362 G8III 20075 0.0043 0.16 LV403 Aur 39743 G8III 28162 0.0057 0.13 INSV 3072 47973 G8III 31765 0.0047 0.08 U72� Cn
 78235 G8III 44818 0.0013 0.04 MVHR 5896 141853 G8III 77689 0.0009 0.04NSV 7785 148897 G8IIICN-2CH-1 80843 0.0010 0.04 PHR 7010 172424 G8III 91523 0.0009 0.04� Her 163993 G8+III 87933 0.0012 0.04 SRHR 3907 85505 G9III 48413 0.0015 0.0447 o Dra 175306 G9IIIFe-0.5 92512 0.0009 0.04 RSHR 7325 181122 G9III 94916 0.0009 0.0424 DK UMa 82210 G4III{IV 46977 0.0013 0.05 RS16 � And 222107 G8III{IV 116584 0.0142 0.21 RSHR 780 16589 G0IV 12300 0.0010 0.04 UHR 6105 147722 G0IV 80399 0.0008 0.08 U
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Table 3 (
ont.)Name HD Spe
tral HIP SE Amp. CommentsNo. Type No. (mag) (mag)105 � Vir 126868 G2IV 70755 0.0028 0.06 UHR 1936 37501 G5IV 26190 0.0013 0.04HR 7683 190771 G5IV 98921 0.0017 0.06 UHR 978 20277 G8IV 15241 0.0030 0.08 UHR 1362 27536 G8IV: 20263 0.0045 0.08 UHR 913 18894 G0IV{V 14124 0.0009 0.04HR 5740 137510 G0IV{V 75535 0.0008 0.0418 Cet 4307 G0V 3559 0.0008 0.04HR 4980 114630 G0V 64478 0.0008 0.04 U39 Ser 142267 G0VFe-0.5 77801 0.0014 0.0417� CrB 146361 G0VCaIIe 79607 0.0028 0.17 RSHR 8635 214953 G0V 112117 0.0007 0.04�1 UMa 72905 G1.5Vb 42438 0.0010 0.04 MV9 BE Cet 1835 G2V 1803 0.0016 0.04 BYHR 2290 44594 G3V 30104 0.0008 0.04HR 2882 59967 G4V 36515 0.0020 0.05 U96 �1 Cet 20630 G5V 15457 0.0022 0.04 P39 Tau 25680 G5V 19076 0.0013 0.06 UHR 6748 165185 G5V 88694 0.0013 0.04 UHR 7330 181321 G5V 95149 0.0019 0.04HR 8148 202940 G5V 105312 0.0011 0.04HR 2162 41824 G6V 28796 0.0022 0.07 UHR 4864 111395 G7V 62523 0.0011 0.04HR 4550 103095 G8Vp 57939 0.0009 0.14 UV711 Tau 22468 G9V 16846 0.0035 0.09 RS

Referen
es:Adelman, S. J., 2000a, IBVS, No. 4969Adelman, S. J., 2000b, IBVS, No. 4958Adelman, S. J., Cay, I. H., Cay, M. T., Ko
er, D., 2000, IBVS, No. 4947Adelman, S. J., Flores, R. S. C., Jr., Patel, V., 2000, IBVS, No. 4984Adelman, S. J., Gentry, M. L., Sudiana, I. M., 2000, IBVS, No. 4968Adelman, S. J., Y�u
e, K., Engin, S., 2000, IBVS, No. 4946ESA, 1997, The Hippar
os and Ty
ho Catalogs, SP-1200Ho�eit, D., Warren, W. H., Jr., 1991, The Bright Star Catalogue, 5th Rev. Ed., ADCSele
ted Astronomi
al Catalogs, Vol. 1, NASA Goddard Spa
e Flight CenterHo�eit, D., Saladyga, P., Wlasuk, P., 1983, A Supplement to the Bright Star Catalogue,Yale University Observatory, New Haven, CTMaeder, A., 1980, A&A, 90, 311
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ember 2000HU ISSN 0374 { 0676V383 VELORUM, A NEW DWARF NOVAWILLIAMS, DAVID B.P. O. Box 58, Whitestown, IN 46075, U.S.A., e-mail: dbwilyumz�aol.
om
Luyten (1938) �rst reported variability of the star NSV 4834 (HV 8280), whi
h heestimated at 12.5 and 15.5 mpg on two plates of the Bru
e Proper Motion Survey. Myinvestigation of this star on 316 Harvard photographi
 plates reveals that it is a previouslyunre
ognized dwarf nova, ranging 12.5-17 mpg. The improved position is RA 10h19m40:s6,De
 �49Æ3401500 (1950). The new 
oordinates were determined by interpolating the po-sition of the variable among surrounding stars from the Guide Star Catalog. A �nding
hart appears in Figure 1. To permit all future observations to be identi�ed with the samename, the oÆ
ial designation V383 Velorum has been assigned by N. N. Samus, editor in
hief of the General Catalogue of Variable Stars (personal 
ommuni
ation).

Figure 1. Finding 
hart for V383 Vel from the DSS (STS
I). North up, �eld 5 ar
min wide. Brightstar at top is SAO 221986 = HD 89954, 9.0 V
Observations during 30 maxima are listed in Table 1. The variable was estimated on14 plates of the 60-
m Bru
e astrograph (1899, 1926{35) and 107 plates of the 25-
m MF
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Table 1: Maxima of V383 Vel on Harvard platesJD 2400000+ mpg JD 2400000+ mpg14393.7* 12.6 29039.3* 13.524668.6* 13.6 29749.3 13.824672.6 16.5 29751.3* 12.926046.4* 12.8 29756.3 15.526055.4 14.8 30056.3* 12.526414.4 (14.6 30061.4 12.826417.4* 12.6 30063.3 13.326469.3* 13.4 30491.3* 12.926470.3 13.4 31591.3* 13.026471.3 14.0 31963.3* 13.126472.3 14.6 33039.3* 12.526738.6* 13.9 33418.3* 13.8:26796.3 13.2 43695.5* 13.026797.3* 13.1 45703.0 13.2:26803.4 16.2 45711.0* 13.026889.4* 12.8 45872.9* 14.0:27044.6* 13.8 46110.0* 13.027050.5 15.8 46170.9* 12.927125.4 13.1 46224.9* 12.827193.2 13.8 46837.2* 12.827194.4* 12.9 46918.0* 13.227590.3* 13.5 47327.9* 13.129000.4* 13.5


amera (1930{35). The best of these plates rea
h a faint limit of about 17.0 B. (Theseobservations are listed ele
troni
ally as 4994-t2.txt, available through the IBVS Web site.)In addition, estimates of the variable during outbursts were 
olle
ted from the RB patrolplates (1930{52, faint limit 15.5 B) and the DSB patrol plates (1978{88, faint limit 14.5B). Magnitudes of lo
al 
omparison stars were estimated by 
omparison with nearbyphotoele
tri
 B sequen
es from the Guide Star Photometri
 Catalogue (Lasker, Stur
h,et al. 1988). The brightest observation near ea
h maximum is labeled with an asterisk (*),though in ea
h 
ase the true maximum may have been brighter and earlier or later thanthe given JD. When available, fainter observations within a few days of labeled maximaare in
luded in the table to indi
ate the rate of rise and de
line.In several instan
es, the maxima o

ur at intervals of 52{60 days, whi
h is probably the
hara
teristi
 
y
le for this DN. In one instan
e, JD 2429000 and 2429039, the interval isshorter, but probably neither observation at 13.5 represents a full maximum.V383 Vel is one of 1,764 new variables found by Luyten during the Bru
e Survey. Mostremain unstudied. For a brief review of these dis
overies, see Williams (2000).I would like to thank Martha Hazen, 
urator of astronomi
al photographs, for a

essto the Harvard College Observatory plate 
olle
tion and Timothy Hager for assistan
e inpreparing this report for publi
ation.
Referen
es:Lasker, B., Stur
h, C., et al., 1988, Astrophys. Journ. Suppl., 61, 1Luyten, W. J., 1938, Minn. Publ., 2, No. 6Williams, D. B., 2000, J. Amer. Asso
. Var. Star Obs., 28, 12
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CCD LIGHT CURVES OF ROTSE1 VARIABLES, VII:GSC3564.3059 CYGNI, GSC3121.1799 LYRAEBL�ATTLER, E.1; DIETHELM, R.21 BBSAG, S
hl�ussela
her 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 obje
t:GSC3564.3059 = ROTSE1 J194028.86+502554.7Equatorial 
oordinates: Equinox:R.A.= 19h40m28.86s DEC.= +50Æ25054.700 2000.0Comparison star(s): GSC3564.2983Che
k star(s): GSC3564.2997

Figure 1. CCD light 
urve (without �lter) of GSC3564.3059
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Var 2
Name of the obje
t:GSC3121.1799 = ROTSE1 J191352.55+380653.3
Equatorial 
oordinates: Equinox:R.A.= 19h13m52.55s DEC.= +38Æ06053.300 2000.0
Comparison star(s): GSC3121.1335
Che
k star(s): GSC3121.1294

Figure 2. CCD light 
urve (without �lter) of GSC3121.1799
Observatory and teles
ope:Private observatory, S
hl�ussela
her, Wald, 0.15-m refra
tor
Dete
tor: SBIG ST-7 CCD 
amera
Filter(s): None
Availability of the data:Upon request from diethelm�astro.unibas.
h
Type of variability: EW
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Remarks:As a byprodu
t of the ROTSE1 CCD survey, a large number of new variables havebeen dis
overed (Akerlof et al., 2000). In a series of papers, we report un�lteredCCD observations for some of the 
lose binary systems (type EW and E) in the listof Akerlof et al. (2000). GSC3564.3059 (VAR1 in this paper) was observed withour CCD equipment as mentioned above during 4 nights between JD2451766 andJD2451781, while the data on GSC3121.1799 (here VAR2) was 
olle
ted during 6nights between JD2451801 and JD2451850. A total of 108 CCD frames were mea-sured for VAR1 and 163 frames for VAR2. A long observing run on GSC3564.3059during one night showed that the period given in Akerlof et al. (2000) was spuriousand a 
orre
ted value had to be determined from the available CCD data. Thisnew period is in need of 
on�rmation, sin
e the exa
t number of 
y
les between thetwo sets of observations 
ould not be established unambiguously. Figures 1 and 2show our observations folded with the elementsGSC3564.3059: JD(min; hel) = 2451781:4048(12) + 0:35436(4)� E;GSC3121.1799: JD(min; hel) = 2451801:3651(3) + 0:2534306(8)� E.These elements of variation are dedu
ed from a linear �t to the newly determinednormal minima from the ROTSE1 data (VAR1: JDH2451311.8785(4), primary(?); VAR2: JDH2451274.8682(2), se
ondary; JDH2451321.8727(6), primary) aswell as the minima derived from our data and given in Bl�attler (2000, 2001).VAR2 = GSC 3121.1799 turned out to be identi
al with V400 Lyr, whi
h is 
ertainlymis
lassi�ed in the Fourth Edition of the GCVS. (The Editors)A
knowledgements:This resear
h made use of the Simbad data base, operated at CDS, Strasbourg,Fran
e.

Referen
es:Akerlof, C., Amrose, S., Balsano, R., Blo
h, J., Casperson, D., Flet
her, S., Gisler, G.,Hills, J., Kehoe, R., Lee, B., Marshall, S., M
Kay, T., Pawl, A., S
haefer, J., Szy-manski, J., Wren, J., 2000, AJ, 119, 1901Bl�attler, E., 2000, BBSAG Bulletin, 123, 6Bl�attler, E., 2001, BBSAG Bulletin, 124, in preparation
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CCD LIGHT CURVES OF ROTSE1 VARIABLES, VIII:GSC3920.882 CYGNI, GSC3547.216 CYGNI, GSC3921.1531 CYGNIBL�ATTLER, E.1; DIETHELM, R.21 BBSAG, S
hl�ussela
her 1, CH-8636 Wald, Switzerland; e-mail: blaettler-wald�bluewin.
h2 BBSAG, Rennweg 1, CH-4118 Rodersdorf, Switzerland; e-mail: diethelm�astro.unibas.
h

VAR1Name of the obje
t:GSC3920.882 = ROTSE1 J191635.07+524853.6Equatorial 
oordinates: Equinox:R.A.= 19h16m35.07s DEC.= +52Æ48053.600 2000.0Comparison star(s): GSC3920.760Che
k star(s): GSC3920.1408VAR2Name of the obje
t:GSC3547.216 = ROTSE1 J192143.82+480356.3Equatorial 
oordinates: Equinox:R.A.= 19h21m43.82s DEC.= +48Æ03056.300 2000.0Comparison star(s): GSC3547.1774Che
k star(s): GSC3547.1876VAR3Name of the obje
t:GSC3921.1531 = ROTSE1 J192537.72+532520.0Equatorial 
oordinates: Equinox:R.A.= 19h25m37.72s DEC.= +53Æ25020.000 2000.0Comparison star(s): GSC3921.1760Che
k star(s): GSC3921.1595
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Figure 1. CCD light 
urve (without �lter) of GSC3920.882

Figure 2. CCD light 
urve (without �lter) of GSC3547.216
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Figure 3. CCD light 
urve (without �lter) of GSC3921.1531
Observatory and teles
ope:Private observatory, S
hl�ussela
her, Wald, 0.15-m refra
torDete
tor: SBIG ST-7 CCD 
ameraFilter(s): NoneAvailability of the data:Upon request from diethelm�astro.unibas.
hType of variability: EW (possibly Æ S
t [VAR3℄)
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Remarks:As a byprodu
t of the ROTSE1 CCD survey, a large number of new variables havebeen dis
overed (Akerlof et al., 2000). In a series of papers, we report un�lteredCCD observations for some of the 
lose binary systems (type EW and E) in thelist of Akerlof et al. (2000). GSC3920.882 (VAR1 in this paper) was observed withour CCD equipment as mentioned above during 5 nights between JD2451806 andJD2451850, while the data on GSC3547.216 (here VAR2) was 
olle
ted during 4nights between JD2451809 and JD2451850. In the 
ase of GSC3921.1531 (VAR3),we obtained the data in 6 nights between JD2451801 and JD2451850. A total of158 CCD frames were measured for VAR1, 164 frames for VAR2 and 166 framesfor VAR3. Figures 1, 2 and 3 show our observations folded with the elementsGSC3920.882: JD(min; hel) = 2451806:4044(44) + 0:361812(20)� E;GSC3547.216: JD(min; hel) = 2451806:4870(9) + 0:353358(6)� E;GSC3921.1531: JD(min; hel) = 2451811:3124(9) + 0:3359535(12)� E(see note in the text).These elements of variation are dedu
ed from a linear �t to the newly determinednormal minima from the ROTSE1 data (VAR1: JDH2451312.7120(4), se
ondary;VAR2: JDH2451259.8407(1), primary, JDH2451291.8229(15), se
ondary; VAR3:JDH2451258.8357(6), se
ondary (?), JDH2451308.7271(5), primary (?)) as well asthe minima derived from our data and given in Bl�attler (2001).The light 
urve of GSC3920.882 (VAR1) shows mu
h more s
atter than 
ould beexpe
ted from the a

ura
y of the photometry. This might be due to intrinsi
variability or erroneous 
lassi�
ation, be
ause variability of the 
omparison star
an be ruled out.GSC3921.1531 (VAR3) shows a small amplitude and minima as well as maxima ofequal brightness. Therefore, it might well be that this star is a pulsating variableof the Æ S
uti type and half the period value stated in the elements above. Sin
e wehave no 
olour information, a de�nitive 
on
lusion is not possible at the moment.A
knowledgements:This resear
h made use of the Simbad data base, operated at CDS, Strasbourg,Fran
e.

Referen
es:Akerlof, C., Amrose, S., Balsano, R., Blo
h, J., Casperson, D., Flet
her, S., Gisler, G.,Hills, J., Kehoe, R., Lee, B., Marshall, S., M
Kay, T., Pawl, A., S
haefer, J., Szy-manski, J., Wren, J., 2000, AJ, 119, 1901Bl�attler, E., 2001, BBSAG Bulletin, 124, in preparation
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CCD LIGHT CURVE AND NEW ELEMENTS OF V1823 Cyg

MARTIGNONI, M.1; ACERBI, F.21 Via Don Minzoni 26, I20020 Magnago (Milano), Italy, e-mail: maxmartignoni�libero.it2 Via Zon
ada 52, I-20073 Codogno (Lodi), Italy, e-mail: a
erbifr�tin.it

Name of the obje
t:V1823 Cyg = GSC 2679.1740 = S3854 = CSV 5076 = NSV 12892
Equatorial 
oordinates: Equinox:R.A.= 20h12m6:s40 DEC.= +3Æ38033:006 2000.0
Observatory and teles
ope:Private station in Busto Arsizio, 0.21-m Newton (F=5:0)
Dete
tor: DTA Seti 245C CCD Camera
Filter(s): None
Comparison star(s): GSC 2679.0670 (10:m83)
Che
k star(s): GSC 2679.2602 (11:m5)
Transformed to a standard system: No
Availability of the data:Through IBVS Web-site
Type of variability: EW
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Figure 1. CCD light 
urve of V1823 Cyg folded with the elements given in (1)
Remarks:V1823 Cyg was dis
overed as variable star by Ho�meister (1949) and �rst observedby Ahnert-Rohlfs et al. (1954) who suspe
ted an EW or RR
 type of variation.It was monitored visually by some members of the G.E.O.S. (Wils, 1984): theyfound a probable RR Lyrae nature and gave also an approximate periodi
ity. Weobserved V1823 Cyg during 1999 and 2000 seasons: on the basis of the 409 measuresobtained on 12 nights from JD 2451374 to JD 2451841 we were able to determinenew type of variability (EW) and derived the following new elements of variation:Min(I) = HJD 2451841:3487 + 0:d84627� E: (1)Five times of minimum light are reported below:HJD E (1) O � C (1)2451400.4444 �521.0 +0.00242451458.4092 �452.5 �0.00232451810.4607 �36.5 +0.00092451813.4187 �33.0 �0.00312451841.3487 0.0 0.0000

Referen
es:Ahnert-Rohlfs, E., et al., 1954, Ver�o�entl. der Sternwarte in Sonneberg, Band 2, Heft 2Ho�meister, C., 1949, Astronomis
he Abhandlungen, Erg�anzungshefte zu den Astronomi-s
he Na
hri
hten, Band 12, Nr. 1
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Wils, P., 1984, Note Cir
ulaire GEOS NC, 427

ERRATUM FOR IBVS 4997The de
lination of V1823 Cyg is, of 
ourse, +34Æ38033:006 instead of the +3Æ... printedin the paper.
The Editors
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LIGHT ELEMENTS AND A PRELIMINARY SOLUTION FOR THELIGHT CURVE OF THE ECLIPSING BINARY GSC 1534.0753LUBCKE, G.C.1; BALDWIN, M.E.2; BILLINGS, G.W.3; GUILBAULT, P.R.4; HAGER, T.5;HENDEN, A.A.6; TERRELL, D.71 3817 Patri
k Henry Way, Middleton, Wis
onsin 53562, USA, e-mail: gil2�ix.net
om.
om2 8655 N. Co. Road 775 E, Butlerville, Indiana 47223, USA, e-mail: mbald00�hsonline.net3 2320 Cherokee Drive NW, Calgary, Alberta, Canada T2L OX7, e-mail: obs681�telusplanet.net4 P.O. Box 287, Chepa
het, Rhode Island 02814, USA, e-mail: pete1199�aol.
om5 34 Mount Tom Road, New Milford, Conne
ti
ut 06776, USA, e-mail: thager�p
net.
om6 Universities Spa
e Resear
h Asso
iation/U.S. Naval Observatory, P.O. Box 1149, Flagsta�,Arizona 86002-1149, USA, e-mail: aah�nofs.navy.mil7 Dept. of Spa
e Studies, Southwest Resear
h Institute, 1050 Walnut St., Suite 426 Boulder, CO 80302,e-mail: terrell�boulder.swri.edu
The ROTSE1 CCD survey (Akerlof et al., 2000) has dis
overed many new variables,a large number of whi
h are e
lipsing binary stars. A group of AAVSO members usingCCD, visual and photographi
 observations have observed GSC 1534.0753 = ROTSE1J170250.47. In this note we report the results of our investigation whi
h in
lude pre
isionlight elements and a light 
urve, as well as standard UBV RI magnitudes for the variableand 
omparison stars. We also present a preliminary solution for the light 
urve usingthe Wilson{Devinney program.Baldwin began a program of intensive visual monitoring of the star. A total of 69observations were made over 24 nights. The star was seen in e
lipse on �ve nights andfrom these observations preliminary light elements were determined. At the same time,Guilbault and Hager examined 211 photographi
 plates at the Harvard College Observa-tory. These photographi
 data enabled the elements to be further re�ned so that CCDobservations 
ould 
ommen
e.Lub
ke observed the system with a 0.28-m S
hmidt{Cassegrain teles
ope (SCT) equip-ped with an ST9E CCD 
amera from his private observatory. Billings used a 0.35-m SCTwith a AP-7 CCD to observe the star at se
ondary minimum. The star was observed fromJD 2451748 to JD 2451777 in the V passband. A total of 517 CCD observations weremade and from these data �ve times of primary minimum and three times of se
ondaryminimum were extra
ted. The times of primary minimum from all sour
es appear inTable 1.From the Harvard minima listed above a period of 0:d5111552 was determined. Theexposure time of the plates was generally one hour and the mid-point of the exposure isthe time of minimum. The CCD minima were determined with the 
omputer programAVE (Barbera, 2000) whi
h uses the Kwee{van Woerden (1956) method. In order tore�ne the period further, a least squares solution was applied to all minima shown in
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Table 1: Times of primary minimum, GSC 1534.0753HJD 2400000+ Error � Epo
h O � C Observer Type43335.669 - �16494 �0.002 Harvard ptg43659.740 - �15860 �0.004 Harvard ptg43960.833 - �15271 +0.018 Harvard ptg44045.671 - �15105 +0.004 Harvard ptg44540.474 - �14137 +0.009 Harvard ptg45170.699 - �12904 �0.021 Harvard ptg45556.633 - �12149 �0.010 Harvard ptg45618.490 - �12028 �0.003 Harvard ptg45963.513 - �11353 �0.010 Harvard ptg46028.456 - �11226 +0.016 Harvard ptg46590.729 - �10126 +0.018 Harvard ptg46612.652 - �10083 �0.039 Harvard ptg46674.543 - �9962 +0.002 Harvard ptg46937.806 - �9447 +0.020 Harvard ptg46999.649 - �9326 +0.013 Harvard ptg47084.489 - �9160 +0.001 Harvard ptg47085.496 - �9158 �0.014 Harvard ptg51748.7831 0.0009 �35 �0.001 Lub
ke CCD, V �lter51763.6073 0.0009 �6 �0.000 Lub
ke CCD, V �lter51764.6315 0.0015 �4 +0.002 Lub
ke CCD, V �lter51766.6744 0.0002 +0 �0.000 Lub
ke CCD, V �lter51767.6961 0.0002 +2 �0.001 Lub
ke CCD, V �lter

Table 1. The CCD minima were weighted as 100 and the photographi
 minima wereweighted as 1. From that analysis we extra
ted the best period and 
ombined with themost a

urate time of minimum to yield the following light elements:Min: I = HJD 2451766:6744 + 0:d51115576� E:�0:0001 �0:00000005The CCD observations in the V passband were folded using the elements above and thephased and normalized V light 
urve is shown in Figure 1. For the purpose of illustrationthe brightness of the variable is expressed in light units rather than magnitudes. Thelight 
urve varies 
ontinuously between e
lipses and indi
ates that GSC 1534.0753 is aBeta Lyrae (EB) type e
lipsing binary with one or both of the 
omponents being highlyellipsoidal.In the instrumental system our V -�ltered observations indi
ate that the star fades froma maximum of 11:m94 � 0:01 to 13:m09 � 0:01 at primary minimum. A se
ondary e
lipsewith a depth of 0:m50� 0:01 o

urs at phase 0.50.From the US Naval Observatory's Flagsta� Station, Henden used the 1.0-m teles
opeand an SITe/Tektronix 1024� 1024 CCD to observe the �eld of GSC 1534.0753. On fourphotometri
 nights observations were made in the UBV RI bandpasses with magnitudeand 
olor errors less than 0:m01. The 
omparison (GSC 1534.1027) and 
he
k (GSC1534.0962) stars were standardized as follows:
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Figure 1. Phased and normalized V light 
urve and star �guresbased on the preliminary solution
Table 2: Comparison starsStar RA (J2000) DEC V B � V U �B V �R R� IComp. 17:02:54.93 +21:36:36.5 12.451 0.609 0.081 0.354 0.336Che
k 17:02:29.25 +21:44:40.8 12.607 0.589 0.281 0.378 0.348Extensive photometri
 information about all stars within 5 ar
min of the variable isavailable in Henden (2000). Using these stars, and again with errors less than 0:m01, themagnitude and 
olor indi
es of GSC 1534.0753 at four di�erent epo
hs were determinedas: HJD 2400000+ Phase V B � V U �B V �R R� I51754.6881 0.4494 12.324 0.723 0.247 0.405 0.35851757.6891 0.5784 12.256 0.765 0.319 0.445 0.39951761.7423 0.6489 12.084 0.765 0.315 0.446 0.38851791.6953 0.9497 12.656 0.861 0.571 0.500 0.451The 
olors suggest that the primary star is approximately spe
tral type G8 with atemperature of 5300 K using the Flower (1996) tables.Terrell used the latest version of the Wilson{Devinney program (Wilson and Devin-ney, 1971; Wilson, 1979) to arrive at a preliminary solution for the system parameters.Inspe
tion of Figure 1 shows that the system has a noti
eable O'Connell e�e
t (Davidgeand Milone, 1984). To model this asymmetry in the maxima, two spots were used onthe hotter 
omponent. While the available data are insuÆ
ient to reliably determine the



4 IBVS 4998
properties of any spots in the system, the solution illustrates the nature of the asymme-tries. Table 3 shows the parameters of the best-�t solution whi
h should be regarded asprovisional until further data, in parti
ular radial velo
ities, 
an be obtained. As seen inFigure 1, the solution shows the system to be in marginal 
onta
t with the less-massivestar e
lipsed at primary minimum. The poor thermal 
onta
t suggests that the systemmay be a B-type W UMa system (Lu
y and Wilson, 1979).

Table 3: Solution parametersParameter Value Std. deviationi 82:Æ6 0:Æ12T1 5300 KT2 4483 K 5 K
 4.190 0.017M2=M1 1.28 0.01(L1=L2)V 1.96
Table 4: Spot parametersStar Co-Latitude (rad) Longitude (rad) Radius (rad) Temperature fa
tor1 1.57 1.0 0.10 1.201 1.57 6.0 0.15 0.88
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ts. We are grateful to Dan Kaiser of the AAVSO for his valuable help in thepreparation of this report. GWB a
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e/g1534.datLu
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Delta Velorum (HR 3485, HD 74956, HIP 42913) has been known as a quadruple systemfor many years as IDS 08419{5420 (Je�ers et al., 1963). The system 
ontains two 
ommonproper motion (CPM) pairs, AB (200) and CD (600), separated by � 6900. The brighter pair,Æ Vel (A1V, V = 1:96, B � V = +0:04, a

ording to Simbad) 
omprises a bright A-typestar and a 
ompanion of unknown spe
tral type, three magnitudes fainter. The primary
omponent was itself resolved as a double star by spe
kle interferometry (0:006) in 1978(Tango et al., 1979) and then by the Hippar
os satellite (0:00736, �Hp = 3:58, Perrymanet al., 1997), although this knowledge has not made its way to all the 
atalogues. TheCCDM (Dommanget & Nys, 1994) and the MSC (Tokovinin, 1997) only mention the fourwell known 
omponents. The WDSC (Worley & Douglass, 1996), the Third Catalogueof Interferometri
 Measurements of Binary Stars (Hartkopf et al., 2000) and the GCPD(Mermilliod et al., 1997) do in
lude the sub-ar
se
ond 
omponent.On July 1, 1997, a drop of � 0:m3 in Æ Vel's brightness was observed visually by Otero(2000a), who went on to observe three more fadings during 1998 and 1999. Independently,Fieseler (2000) reported a fading in the engineering data of the Galileo star s
annerobservations of Æ Vel, on June 19, 2000. Examination of the only other set of Galileoobservations of Æ Vel, whi
h was made in 1989, shows a parti
ularly well observed e
lipse(see Figure 1). Hippar
os also observed Æ Vel but apart from one observation of poor
Table 1: Times of minimaJD Cy
le O � C Min Mag. Comment2447851.692 0 0.00 II 2.2 UB Galileo2450631.5 62 0.10 I 2.2 vis Otero2450831.7 66 0.10 II 2.2 vis Otero2451147.8 73 0.15 II 2.1 vis Otero2451308.65 77 0.00 I 2.3 vis Otero2451715.1 86 0.10 I > 2:1 UB Galileo2451850.45 89 0.00 I 2.4 vis Jansen2451869.8 89 �0.24 II 2.1 vis various
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reliability the 110 observations, made fairly evenly over � 1200 days, show that Æ Vel was
onstant to within � 0:m01 at these times.From an analysis of all the observations available, Lloyd (2000) and Otero (2000b)independently were able to �t an e

entri
 orbit with a period of approximately 45.16days, whi
h was 
onsistent with both the e
lipses and the out-of-e
lipse observations,prin
ipally from Hippar
os. An international observing 
ampaign a
ross the southernhemisphere using this ephemeris resulted in the visual dete
tion of e
lipses on November1st and 21st, 2000, near the predi
ted times. The times of minima from all the e
lipsesare gathered in Table 1 and were used to derive the improved ephemeris,JDI = 2447832:10 (� 0:05) + 45:150 (� 0:001)� E;JDII = 2447851:692 (� 0:003) + 45:150 (� 0:001)� E:The best observed e
lipse is that seen by Galileo in 1989 and this is shown in Figure1 together with � Leonis for 
omparison. The Galileo star s
anner is used for spa
e
raftorientation, and not for s
ien
e, so the data are not 
alibrated. The star s
anner usesan un�ltered photomultiplier tube with a response 
overing the Johnson U and B bands,peaking at � 4300 �A. The light 
urve shows an almost 
omplete e
lipse, with a full widthof 1.0 days, and a depth of 0:m30.

Figure 1. The light 
urve around se
ondary e
lipse observed by the Galileo star tra
ker. Themagnitudes are in the natural system of the dete
tor normalised to the V magnitude of Æ Vel.Observations of � Leonis are shown for 
omparison
The 2000 Galileo observations have poorer 
overage than the 1989 data as Galileo'stelemetry rates were lower, be
ause the spa
e
raft was further from the Earth. Alsosoftware was introdu
ed to suppress dis
ordant measurements, whi
h means that obser-vations below � 2:m15 are not reported by the spa
e
raft. Unfortunately this makes it verydiÆ
ult to 
ompare the two e
lipses and assess the relative depths. The other e
lipsesobserved visually do show a marginal but systemati
 di�eren
e. The three se
ondarye
lipses typi
ally rea
h 2.1 or 2.2, whi
h is 
onsistent with the 1989 Galileo observations,while the three primary e
lipses observed were all deeper than 2.2, probably rea
hing 2.3.
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There is also some suggestion in the visual observations that the primary e
lipse is shorterthan the se
ondary. As the orbit is e

entri
, se
ondary e
lipse o

urs at � = 0:43, andthe period quite long, it is possible that the system is ellipti
al enough to show di�eren
esin the width of the e
lipses.Given that there are three resolved 
omponents of Æ Vel it may be 
onsidered thatthere is a possible un
ertainty in the identi�
ation of the star responsible for the vari-ations. However, the variable is unambiguously the brightest 
omponent, A. The 
lose
ompanions Aa and B ea
h 
ontribute � 0:m05 to the total light of the system so they
annot be responsible for the observed level of variation.In the absen
e of any other information it would appear that both stars in the e
lipsingbinary are relatively similar. Any substantial di�eren
e would reveal itself in the e
lipses,and this appears to be small. Without an a

urate des
ription of the primary e
lipse, anorbital solution and detailed modelling, it is impossible to draw any de�nitive 
on
lusion.However, if the di�eren
e between the e
lipses is only � 0:m1 then this points to only asmall di�eren
e in temperature and radius between the two 
omponents. The spe
traltype, given variously as A0V or A1V, is probably 
omposite, and the system is probably adouble-lined spe
tros
opi
 binary, with K > 50 km s�1. The Bright Star Catalogue notesthat the velo
ity is possibly variable, and quotes two rather di�erent values of the v sin i,0 and 80 km s�1.We 
on
lude that Æ Velorum A is an e
lipsing binary star probably 
ontaining twoearly main-sequen
e A-type stars. The Æ Vel system now 
ontains six 
omponents. Thespe
tros
opi
 binary in an e

entri
 orbit, the 
lose 
ompanions Aa and B, and the moredistant CPM pair CD.Further photometri
 and spe
tros
opi
 observations that will help in modelling thesystem are en
ouraged.A portion of this resear
h was funded by NASA and performed at the Jet PropulsionLaboratory, California Institute of Te
hnology. We would like to thank the followingobservers for 
ontributing their observations to the international 
ampaign: Albert Jansenand Brian Fraser (South Afri
a), Fraser Farrell and Mi
hael Mattiazzo (Australia), JaimeGar
��a and Sergio Dom��nguez, (LIADA, Argentina).
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es:Dommanget, J., Nys, O., 1994, Comm. Obs. R. Belgique, Ser. A, No. 115, Catalogue ofComponents of Double and Multiple Stars (CCDM)Fieseler, P.D., 2000, AAVSO private 
ommuni
ationHartkopf, W.I., M
Alister, H.A., Mason, B.D., 2000, CHARA, Georgia State University,Third Catalogue of Interferometri
 Measurements of Binary StarsJe�ers, H.M., van Den Bos, W.H., Greeby, F.M., 1963, Publ. Li
k Obs., 21 Index 
atalogueof visual double stars, 1961.0Lloyd, C., 2000, vsnet-
ampaign-deltavel No. 4 (http://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/vsnet-
ampaign-deltavel/msg00004.html)Mermilliod, J.-C., Hau
k, B., Mermilliod, M., 1997, A&AS, 124, 349, General Catalogueof Photometri
 Data (GCPD) IIOtero, S., 2000a, http://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/vsnet-newvar/msg00599.htmlOtero, S., 2000b, vsnet-
ampaign-deltavel No. 3 (http://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/vsnet-
ampaign-deltavel/msg00003.html)Perryman, M.A.C., et al., 1997, The Hippar
os and Ty
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S Doradus variables | 
ommonly aliased as Luminous Blue Variables | are evolvedmassive stars whi
h display two major types of photometri
 variability: `mi
rovariations'(su
h as the small-amplitude � Cyg variations 
overing fra
tions of a magnitude on times
ales of 2{3 months) and `S Doradus phases' (large-amplitude long-term variability inlight and 
olour ranging over magnitudes on time s
ales of years) whi
h are asso
iatedwith wanderings over signi�
ant areas in the HR diagram. For a very detailed dis
ussionof these types of variabilities, we refer to van Genderen (2000).� Car has a histori
al re
ord of visual-magnitude estimates and photoele
tri
 measure-ments. Espe
ially sin
e its `Great Eruption' in the 1840s and the following years, � Carhas been the subje
t of several photometri
 investigations whi
h, unfortunately, leave anappre
iable margin of doubt on the exa
t quanti�
ation of � Carinae's magnitude and
olour. This is be
ause the internal level of pre
ision of the a
quired data is quite often
orre
tly des
ribed, though at the same time a proper assessment of the external a

ura
yof the data falls short, spe
i�
ally for datasets spanning years or de
ades.Very re
ently, � Car has been the fo
us of attention sin
e it underwent a rapid risein visual magnitude that started in the beginning of 1999 with a brightness gradientamounting to �0:15 mag y�1 in the visual passband. The steady in
rease in visual lightoutput somewhat slowed down earlier this year, and a preliminary analysis of CCD dataobtained on November 12, 2000 with the Danish 1.54m teles
ope at ESO La Silla revealsthat � Car is now over its re
ent peak brightness, and 
ould be in regress from its rightwardand redward ex
ursion in the HR diagram | its farthest ex
ursion sin
e about a 
entury(see Figure 1).It is exa
tly these substantial ex
ursions in the HR diagram, together with the manype
uliarities present in the spe
tra of these stars, that render invalid the photometri
transformations to a standard system. From the perspe
tive of the photometrist, � Car| if not the most famous amongst the S Doradus variables | 
ertainly is the mosttroublesome S Dor star: it simply is the photometrist's ultimate nightmare. In previouspapers (Sterken et al. 1999a, 2001a) we have given an elaborate outline of the majorproblems whi
h photometrists fa
e when performing long-term monitoring of a 
ompositeobje
t like � Car. By its appearan
e as an extended obje
t and by its anomalous spe
tralnature, this star is the single most diÆ
ult stellar obje
t to measure or to monitor over along time interval. The problems belong to several levels:yBased on observations obtained at the Danish 1.54m teles
ope at ESO La Silla, Chile
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� the extreme brightness of � Car as a naked-eye star� light 
urves that are interrupted by seasonal gaps� the annual re
urren
e of high air masses that indu
es signi�
ant 
olour errors inbroad-band photometry� non-availability of a versatile photometri
 setup, viz. a modest-size teles
ope, suit-able photometri
 instrumentation, and an appropriate photometri
 system� in
ompatible photometri
 �lter systems� presen
e of variable and strong emission lines in the spe
trum� PMT and CCD photometry with diaphragms and apertures of di�erent sizesThe photometri
 transformation problems are only relatively undisturbing in the visualpassbands, but they do render any 
omparison of isolated photometri
 magnitudes and
olour indi
es very diÆ
ult: the 
ombination of non-overlapping data taken with di�er-ent dete
tors, di�erent diaphragm sizes and di�erent �lter systems (even seemingly-
loseUBV systems) is, to say the least, hazardous. From our previous experien
e, we estimatethat su
h systemati
 e�e
ts may easily rea
h 0.1{0.2 mag. As su
h, when 
omparingisolated V magnitudes of � Car, great 
are must be taken be
ause the unavoidable di�er-en
es between photometri
 systems may result in very severe dis
repan
ies, rendering themorphologi
al shape of the light 
urve pie
ewise dependent on the instrumental setup.But even more disturbing than the problems to bring magnitudes and 
olours to a
onform s
ale are the long intervals during whi
h � Car was not observed. After 1902there is a gap of almost half a 
entury during whi
h there are virtually no re
ordings ofthe star's visual magnitude that 
ould qualify as a light 
urve. Then, Albert Jones startedobserving in 1952 and 
arried on for almost 15 years estimating the brightness from hishome observatory in Nelson, New Zealand. Systemati
 photoele
tri
 measurements onlystarted in the 1980s under impetus of Arnout van Genderen in the framework of theLong-Term Photometry of Variables proje
t (LTPV, Sterken 1983).The 
ase of � Car vividly illustrates the loss of fundamental 
alibrated light- and 
olourinformation that is so 
ru
ial for supporting high-resolution ground-based and spa
e-borneobservations, a situation most detrimental for the 
orre
t understanding of the physi
sof this unique obje
t. We, therefore, urge observers in the southern hemisphereto turn their teles
opes to � Car in order to quantitatively do
ument theforth
oming phase of de
line. We underline that any useful photometri
 monitoringof this most enigmati
 star must satisfy the 
onditions of1. in
luding at least one 
olour index in the magnitudes time series2. delivering a vast amount of data | that is, sparse and isolated data sets in mutuallyin
ompatible �lter systems are inadequate to understand the brightness evolution3. yielding data that overlap in time in order to assure 
ontiguous and homogeneousblending of adja
ent light-
urve se
tions4. dissemination of data through publi
ation, preferably after pooling, homogenizationand quality 
ontrolThat multi-
olour photometry is 
arried out in an established standard system is not anabsolutely ne
essary 
ondition, as long as the internal homogeneity of the data on thenatural photometri
 system is guaranteed.We are aware that | though measuring this obje
t takes less than �ve minutes pernight | the future of long-term monitoring of � Car looks grim, sin
e so many usefulteles
opes at major observatories have been de
ommissioned. Large teles
opes do not
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Figure 1. S
hemati
 visual-band light 
urve of � Car 1830{2000. Based on data from Innes (1903),Jones and Sterken (1997, moving average), van Genderen et al. (1999), Sterken et al. (1999b, 2001b),this paper
serve the purpose be
ause they enfor
e too short integration times. The present situationseems an apparently unavoidable 
onsequen
e of the last de
ade's deployment of largeand very large teles
opes.Van Helden (1994) argues that s
ienti�
 instruments serve di�erent purposes: in the�rst pla
e instruments 
onfer authority | though he shows that frequently a s
ientist will
laim more authority than the instrument reasonably provides. In astronomy, authority
omes by the size of the primary mirror: data from big teles
opes are identi�ed with BigS
ien
e | the happy term 
oined by Derek John de Solla Pri
e to des
ribe the shiningand all-powerful large-s
ale 
hara
ter of modern s
ien
e (Pri
e 1963). Capshew and Rader(1992) even a

entuate that Little S
ien
e is usually de�ned as la
king one or another
hara
teristi
 of Big S
ien
e. Our everyday experien
e, though, shows that 
hara
teristi
sof Little S
ien
e that are la
king in Big S
ien
e are never dis
ussed.Big S
ien
e is an inevitable stage in the development of s
ien
e. But � Carinae'stemporary move to a maximum in the S Dor phase | a fa
t that we know and partiallyunderstand through the e�orts of Little S
ien
e | more than ever supports the needfor a systemati
 long-term wat
h of � Car and some other most eminent massive stars.The available data | perhaps even more the gaps without data | vividly support AlvinWeinberg's statement\We must make Big S
ien
e 
ourish without, at the same time, allowing itto trample Little S
ien
e | that is, we must nurture small-s
ale ex
ellen
e as
arefully as we lavish gifts on large-s
ale spe
ta
ulars." (Weinberg 1961)
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EpilogueThe drive for larger size is not 
on�ned to mirror size alone. It is equally re
e
tedin other aspe
ts of our s
ienti�
 a
tivities, not in the least when assessing the value andimpa
t of s
ienti�
 journals. No one today will deny that IBVS, a Little Journal, overthree de
ades has grown to a journal of Big Stature. Not just by natural growth, butthrough most dedi
ated fostering by its s
ienti�
 and te
hni
al Editors. Often at the 
ostof their own s
ienti�
 time and for no other return than rendering a very useful tool forLittle S
ien
e.I dedi
ate this paper to Dr. L�aszl�o Szabados who retires as Editor at the verymoment that this 5000th Bulletin appears in press.
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