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INDEX OF VARIABLESName No.RT And 4172, 4185XZ 4108BX 4138UX Ant 4169FF Aql 4199OO 4103KY Ara 4123AR Aur 4135CO 4142HP 4185HV 4163Epsilon 41499 4170, 4195TY Boo 4138BY = HR 5299 4114CF = HR 5300 4114CV 418544i 4172RU Cam 41547 = HR 1568 4176AK Cnc 4136AK CMi 4186VW CVn 4134BP 4196RZ Cas 4181XX 4108TU 4142AS 4141BH 4197BY 4130, 4199CE 4116CF = NSV 14787 4116DO 4153IT 4194PV 4194QX 4116V373 4158V487 = HD 6474 4180

Name No.V704 4196U Cep 4181VW 4117, 4181WW Cep 4131EK 4194EK Com 4167V666 CrA 4137W Crv 4138VZ Cyg 4199CG 4127, 4185CH 4157EY 4165GO 4172MW 4199V456 4108V530 = S 4539 4105V541 4194V1187 4133V1251 4152TX Del 4150LS 4126AB Dor 4111, 4139, 4156Gamma 4170, 4195EK Dra = HD 129333 4110CV = HR 5226 4114BL Eri 4104Nu 4138OW Gem 4102CF Gru 4178DI Her 4101, 4161SW Lac 4126V364 4194XY Leo 4128UV 4179, 4185DU 4185FX Lib 411311



Name No.BE Lyn 4166VY Lyr 4164V361 4177V406 4132V473 4145FS Mon 4194NS Mon 4143TV Nor 4124V839 Oph 412666 4174FT Ori 4194GG 4194V1159 4155HX Peg 4121LM 4196X Per 4189V517 4196TX Psc 4159UV 4185AQ 41262 Pup B 4195S Sge 4199BZ Sgr 4200V350 4199V655 = V2988 Sgr 4137V948 = V1154 Sgr = V3746 Sgr 4137V1154 = V948 Sgr = V3746 Sgr 4137V1188 = NSV 10715 4137V1289 = NSV 10648 4137V1635 = V3723 Sgr 4137V2355 = V3475 Sgr 4137V2360 = V3507 Sgr 4137V2371 = V3729 Sgr 4137V2636 4137V2647 4137V2705 4137V2852 4137V2965 4137V2988 = V655 Sgr 4137V3033 4137V3081 4137

Name No.V3180 4137V3200 4137V3220 4137V3243 4137V3288 4137V3443 4137V3447 4137V3475 = V2355 Sgr 4137V3507 = V2360 Sgr 4137V3549 4137V3723 = V1635 Sgr 4137V3729 = V2371 Sgr 4137V3746 = V948 Sgr = V1154 Sgr 4137V3758 4137V3774 Sgr 4137Sigma Sco 4138EW Sct 4142V367 4141BQ Ser 4141TT Sex 4196AP Tau 4108EQ 4187V1060 4196Zeta 4112UX UMa 4122ZZ 4185AW Vir 4144BH 4185HS = PG 1341-079 4193HW 4109BW Vul 4138ER 4190BV 100 = NSV 720 4198DHK 37 = GSC 2457.0279 4119DHK 38 = SAO 124400 4119DHK 39 = GSC 2661.1058 4119DHK 40 = SAO 46698 4119DHK 41 = SAO 76494 4119, 4168GSC 353.301 4118GSC 709.46 = NSV 2106 4118GSC 1089.751 411812



Name No.GSC 1466.869 4118GSC 2345.1896 4118GSC 2457.0279 = DHK 37 4119GSC 2549.677 4118GSC 2661.1058 = DHK 39 4119GSC 2910.447 4118GSC 3062.0052 4125GSC 3062.0786 4125GSC 3065.0704 4125GSC 3066.0251 4125GSC 3075.0202 4125GSC 3079.0534 4125GSC 3347.1499 4118GSC 3378.458 4118GSC 3738.234 4118GSC 5153.387 4118GSC 5511.693 4118GSC 6199.618 = NSV 7344 4118GSC 6306.417 4118GSC 6513.1712 4118GSC 7102.1296 = NSV 3379 4118GSC 7132.590 4118GSC 7362.894 4118GSC 7572.1544 4118GSC 7729.173 4118GSC 7850.1060 = NSV 7357 4118GSC 7987.835 4118GSC 7990.374 4118GSC 8143.1629 4118GSC 8155.343 = NSV 4166 4118GSC 8212.1230 4118GSC 8353.620 4118GSC 8468.104 4118GSC 8503.158 = NSV 1214 4118GSC 8585.1054 4118GSC 8653.1082 4118GSC 8710.1370 4118GSC 8782.316 4118GSC 8827.195 4118GSC 8833.1050 4118Hawkins V6 4178HD 6474 = V487 Cas 4180HD 23375 4195HD 129333 = EK Dra 4110HD 81997A 4195

Name No.HD 106103 4195HD 110379 4195HD 110380 4195HD 111829 4195HD 117777 4195HD 121276 = CP �51 6430 4147HD 159176 4195HD 164615 4170HD 191850 4151HD 218396 4195HD 224638 4195HR 1568 = 7 Cam 4176HR 4646 4184HR 2517 4120HR 5111 4114HR 5123 4114HR 5150 4114HR 5178 4114HR 5215 4114HR 5226 = CV Dra 4114HR 5271 4114HR 5280 4114HR 5299 = BY Boo 4114HR 5300 = CF Boo 4114HR 8799 4170KW 284 4106L 1251 4107NSV 720= BV 100 4198NSV 1214 = GSC 8503.158 4118NSV 2106 = GSC 709.46 4118NSV 3379 = GSC 7102.1296 4118NSV 4166 = GSC 8155.343 4118NSV 06389 = HR 5154 4114NSV 7344 = GSC 6199.618 4118NSV 7357 = GSC 7850.1060 4118NSV 9208 4178NSV 10351 4137NSV 10364 4137NSV 10648 = V1289 Sgr 4137NSV 10715 = V1188 Sgr 4137NSV 10777 4137NSV 11271 4164NSV 14152 4178NSV 14787 = CF Cas 411613



Name No.PG 1341-079 = HS Vir 4193PG 1403-111 4178PG 1522+122 4178RE 0041+342 = BD +33� 94 4192S 4539 = V530 Cyg 4105S 10932 4182S 10934 4182SAO 46698 = DHK 40 4119SAO 76494 = DHK 41 4119, 4168SAO 124400 = DHK 38 4119SN 1993ad 4146X-ray sourcesGRO 1008-57 4173GROJ 1719-24 = GRS 1716-249 4173GRS 1716-249 = GROJ 1719-24 4173New variables1E1919+0427 4185in Alpha Per, FS 2 416272nd Name List 41407 Cam = HR 1568 4176in Her and CrB (10) 4125DHK 37 = GSC 2457.0279 4119DHK 38 = SAO 124400 4119DHK 39 = GSC 2661.1058 4119DHK 40 = SAO 46698 4119DHK 41 = SAO 76494 4119, 4168GSC 353.301 4118GSC 709.46 = NSV 2106 4118GSC 1089.751 4118GSC 1466.869 4118GSC 2345.1896 4118GSC 2549.677 4118GSC 2910.447 4118GSC 3062.0052 4125GSC 3062.0786 4125GSC 3065.0704 4125GSC 3066.0251 4125GSC 3075.0202 4125GSC 3079.0534 4125GSC 3347.1499 4118GSC 3378.458 4118

Name No.GSC 3738.234 4118GSC 5153.387 4118GSC 5511.693 4118GSC 6199.618 = NSV 7344 4118GSC 6306.417 4118GSC 6513.1712 4118GSC 7102.1296 = NSV 3379 4118GSC 7132.590 4118GSC 7362.894 4118GSC 7572.1544 4118GSC 7729.173 4118GSC 7850.1060 = NSV 7357 4118GSC 7987.835 4118GSC 7990.374 4118GSC 8143.1629 4118GSC 8155.343 = NSV 4166 4118GSC 8212.1230 4118GSC 8353.620 4118GSC 8468.104 4118GSC 8503.158 = NSV 1214 4118GSC 8585.1054 4118GSC 8653.1082 4118GSC 8710.1370 4118GSC 8782.316 4118GSC 8827.195 4118GSC 8833.1050 4118Hawkins V6 4178HD 23375 4195HD 81997A 4195HD 106103 4195HD 110379 4195HD 110380 4195HD 111829 4195HD 117777 4195HD 121276 = CP - 1 6430 4147HD 159176 4115HD 164615 4170HD 191850 4151HD 218396 4195HD 224638 4195HR 1568 = 7 Cam 4176HR 2517 4120HR 5111 4114HR 5123 411414



Name No.HR 5150 4114HR 5178 4114HR 5215 4114HR 5271 4114HR 5280 4114HR 4646 4184HR 8799 4170L 1251 4107PG 1403-111 4178PG 1522+122 4178S 10932 4182S 10934 4182Variables in clustersin Alpha Per, FS2 4162in M15, V99 4171in M3 (40) 4129in NGC 2516 (4) 4195
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COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4101 Konkoly ObservatoryBudapest12 October 1994HU ISSN 0374 { 0676A NEW APSIDAL MOTION DETERMINATION FOR DI HERCULISDI Herculis (HD175227) is an 8th magnitude eclipsing binary consisting of two mainsequence B stars (B4 V and B5 V) moving in a highly eccentric orbit (e = 0.49) with aperiod of approximately 10.55 days. Rudkj�bing (1959) �rst called attention to this systemas a possible test of general relativity since the relativistic contribution to the total apsidalmotion is expected to be greater than that arising from classical (Newtonian) e�ects. ForDI Her, the classical contribution to the apsidal motion rate, which arises from tidal androtational deformation of the stars, is expected to be _!cl = 1:93�=100yr �0:26�=100yrwhile the theoretically expected general relativistic contribution is _!gr = 2:34�=100yr�0:15�=100yr yielding a combined predicted value of _!cl+gr = 4:27�=100yr �0:30�=100yr(Guinan and Maloney, 1985). The rate of the observered apsidal motion of DI Her is welldetermined from measurements of the times of primary and secondary eclipse. However,in all studies done so far for DI Her, the results indicate an apsidal advance signi�cantlysmaller than predicted from theory. For example, Guinan and Maloney (1985) found avalue of _!obs = 0:65�=100yr �0:11�=100yr and Reisenberger and Guinan (1989) found_!obs = 1:00�=100yr �0:30�=100yr. The observations used in these studies span a periodof about 84 years and indicate an apsidal motion rate 4{7 times smaller than expectedfrom theory. This discrepancy between the observed and theoretical apsidal motions forthis star is very puzzling. One of the possible explanations for the smaller than expectedobserved apsidal motion in DI Her is the presence of a third body which would perturbthe orbit of the close eclipsing pair (see Guinan and Maloney 1985, Reisenberger andGuinan 1989, and Khaliullin, Khodykin, and Zakharov 1991).We have continued to observe DI Her extending the observational baseline to provide amore accurate determination of the rate of apsidal motion and also to search for evidenceof small period oscillations due to the presence of a possible third body. Here we report onthree new times of minimum light obtained by us using a 0.8m Automatic PhotoelectricTelescope (APT); these data are combined with all the previous photoelectric timings tosearch for evidence of a third body and to re�ne the determination of the apsidal motion.Photoelectric photometry was carried out during the spring of 1993 and 1994 resultingin three new timings of minimum light | a secondary eclipse on June 13, 1993 UT, andtwo primary eclipses on June 26, 1993 UT and May 19, 1994 UT. Observations weremade using the Fairborn-Villanova 0.8m APT on Mt. Hopkins, Arizona; observationswere taken in Johnson U, B, and V �lters. Di�erential magnitudes were computed inthe sense variable minus comparison (V-C) where HD 174932 (V=+8.9; B9) served asthe comparison star while HD 343238 (V=+9.7; A2) served as the check star. Extinc-tion corrections were applied using atmospheric extinction coe�cients determined fromobservations of the comparison star, and local standard times were converted into helio-centric Julian days (HJD). The data were reduced using software developed at VillanovaUniversity by G.P. McCook. The details of the reduction procedure have been described
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Figure 1. A plot of the di�erential V-magnitudes obtainedduring primary eclipse of DI Her on 19 May 1994 UT.

Figure 2. The plots of the (O-C) values versus Julian Date for thephotoelectric times of primary and secondary eclipses. The (O-C)swere computedfrom equations (1) and (2) and show no evidence ofsigni�cant systematic variations expected to arise from a third body.
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Figure 3. Plot of the displacement of the secondary minimum from ahalf period point of DI Her, in days, (D=(t1 + t2 � 0:5P )),versus Julaian Date number.elsewhere by Guinan et al. (1987). The di�erential V-magnitudes of the primary eclipseobserved on 19 May 1994 UT are shown in Figure 1.The times of minimum light were initially determined by a computerized version of thefamiliar \tracing-paper" method. The reduced data are plotted on the screen as observedand then plotted again with the time axis reversed. The second curve is then positionedso that the two curves appear superimposed and the time of minimum then appears atthe same point on both curves. We then formally applied a second order (parabolic) andfourth order least squares �t on the data for the eclipses. The agreements between thetimes given by the computerized \tracing-paper" method and the least squares �ts arevery good. The best �ts were obtained using the fourth order calculations. Because of thelarge number of data points (about 200 per night per �lter) and good distribution throughthe minimum, we have obtained very precise determinations of the eclipse timings. The�nal times of minimum light were obtained by determining the time of minimum indepen-dently in the B and V �lters, performing the fourth order least squares �t, and averagingthe two results. We did not use the U band observations in these determinations becausethey were noisier than the B and V band data. Our three new times of minima and theircorresponding (O-C) values determined using the ephemeris given by Reisenberger andGuinan (1989) are:T (min II) = HJD 2449151.8260 �0.0005 (O-C) = +0.0015 dayT (min I) = HJD 2449164.8082 �0.0002 (O-C) = �0.0005 dayT (min I) = HJD 2449491.8622 �0.0002 (O-C) = �0.0017 dayIt should be noted that the higher observational error indicated for the secondary mini-mum results, in part, because the lowest portion of the minimum was not covered. As aresult of this, this timing should be given a somewhat lower weight.These eclipse timings and those given by Khodykin and Volkov (1989), Caton andBurns (1993), and Lacy and Fox (1994) were combined with only the more accurate pho-toelectric timings that have been tabulated by Guinan and Maloney (1985) and Reisen-berger and Guinan (1989). Linear least squares �ts were made independently to theprimary and secondary eclipse data and the following light elements were determined:



4T (min I) = HJD 2442233.3480 + 10.55016766 (1)T (min II) = HJD 2442241.4600 + 10.55017413 (2)In Figure 2, we have plotted the (O-C)s found from these �ts for both primary andsecondary eclipses. This �gure includes data from 1963 to 1994. As shown in these plots,there is no evidence of any systematic or periodic variations in the (O-C)s to a level ofabout �0.001 days that would suggest the light time e�ect from a putative third body.These data do not rule out the possibility of a companion, but certainly do not lend anysupport to this hypothesis. It should also be noted that there is no signi�cant change(to within �0.01 mag) in the observed eclipse depth compared to previous photoelectricphotometry. This indicates that the orbital inclination has been constant to within about�0:006� and therefore there is no observed evidence for perturbations from a third body.Following the procedure described by Guinan and Maloney (1985), an apsidal motionrate of _!obs = 1:04�=100yr �0:15�=100yr was determined from the change with time ofthe displacement of the secondary minimum from the half period point. Figure 3 showsthe change in the displacement of the secondary minimum, D = (t1+ t2�0:5P ) with timewhere t1 and t2 are the times of primary and secondary eclipse, respectively. The apsidalmotion rate found here is essentially the same rate as found previously by Reisenbergerand Guinan (1989) and in close agreement to the values given by Guinan and Maloney(1985) and Khodyin and Volkov (1989).We plan to continue our study of DI Her and will attempt to obtain more photoelectrictimings of primary and secondary eclipses during the next several years to further re�nethe observed rate of apsidal motion and to continue the search for evidence of a thirdbody.This work has been supported by NSF grants AST-861362 and AST-9315365 whichwe gratefully acknowledge. Edward F. GUINANJames J. MARSHALLFrank P. MALONEYDepartment of Astronomyand AstrophysicsVillanova UniversityVillanova, PA 19085USAReferences:Caton, D.B. and Burns, W.C, 1993, I.B.V.S., No. 3900Guinan, E.F., Naja�, S., Zamani-Noor, F., Boyd, P.T., and Carroll, S.M., 1987, I.B.V.S.,No. 3070Guinan, E.F. and Maloney, F.P., 1985, Astrophys. J., 90, 1519Khaliullin, Kh.F., Khodykin, S.A., and Zakharov, A.I., 1991, Astrophys. J., 375, 314Khodykin, S.A. and Volkov, I.M., 1989, I.B.V.S., No. 3293Lacy, C.H.S and Fox, G.W., 1994, I.B.V.S., No. 4009Reisenberger, M.P. and Guinan, E.F., 1989, Astron. J., 97, 216Rudkj�bing, M., 1959, Ann. Astrophys., 22, 111



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4102 Konkoly ObservatoryBudapest14 October 1994HU ISSN 0374 { 0676A PHOTOMETRIC CAMPAIGN ON OW GEMINORUMThe eclipsing nature of the 8th magnitude variable star OW Gem (BD+17�1281,HDE258878) was discovered by Kaiser (Kaiser et al., 1988), who also determined theperiod of 1258.6 days from a study of Harvard patrol plates (Kaiser, 1988). The re-markable primary eclipse is more than 1.5 magnitudes deep and two weeks in duration.Williams (1989) found the secondary eclipse, 0:m1 deep, at phase 0.23, indicating that theorbit is highly eccentric.Gri�n and Duquennoy (1993) published a �rst general investigation of the system,based on radial velocity measures over a full orbital cycle and matches of model lightcurves to the available eclipse photometry. They found that the system contains twoluminous giants, the primary spectral type being F2 Ib-II and the secondary about G8 IIb.Component masses are close to 6M� and 4M�.The orbital eccentricity is 0.52, in such an orientation (! = 140�) that the stars havetwice the separation at secondary eclipse as at primary eclipse. As a result, the primaryeclipse lasts 16 days, the secondary 30 days.Eclipses and a double-lined spectrum make OW Gem a favorable subject for compre-hensive investigation. Radial velocity observations are continuing, so better understandingof the system is now constrained by the available photometry{mostly visual and photo-graphic estimates for the primary eclipse and sparse photoelectric observations in onlyone color for the secondary eclipse.Since the 1988 primary and 1989 secondary minima, the eclipses have occurred nearsolar conjunction. During 1995, however, both eclipses will be favorably placed for obser-vation, the primary eclipse occurring from February 4-20 and the secondary eclipse fromNovember 17 - December 17.Observations from widely spaced longitudes will help to �ll in the eclipse light curvesand avoid weather gaps during the northern hemisphere's winter months. We thereforeinvite suitably equipped observers to participate in an international photometric campaignon OW Gem during 1995, with the lead author serving as coordinator.Participating observers should be able to achieve 0:m01 precision down to 9.9 in V and10.6 in B during the primary eclipse. The secondary minimum, 8.3 V, 9.0 B, is brighter,but the demand for precision remains high in order to de�ne the shallow eclipse. Multiplepassband observations are very desirable and infrared observations would show a deepersecondary eclipse than visible ones. Because observations from a variety of instrumentsand detectors must be combined, observers are asked to take particular care in determiningcolor transformation coe�cients and standardizing the observed di�erential magnitudes.All observers should use the same comparison and check stars. The designated com-parison star is SAO95777 (BD +17�1280, HD258848), 9.0 V, marked as star #2 on thechart in IBVS No. 3196 (Kaiser et al. 1988). The check star is GSC 1332:0578, 9.9 V, starmarked #3 on the chart. These stars are similar in color to the variable and are located
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Figure 1. Finding chart for OW Geminorumwithin 3.5 arcminutes, which will assist observers using CCD detectors with limited �elds.Figure 1 shows a �nding chart for the system.All interested observers are urged to register with the lead author. We intend todistribute a circular with �nal information prior to the �rst 1995 event and again followingeach of the two eclipses.Dirk TERRELLDepartment of Physics and AstronomyUniversity of CalgaryCalgary, Alberta T2N 1N4E-Mail: terrell@algol.iras.ucalgary.ca Daniel H. KAISERCrescent Moon Observatory,2631 Washington St., Columbus,IN 47201, USAE-Mail: d.kaiser2@genie.geis.comDavid B. WILLIAMS9270-A Racquetball Way,Indianapolis, IN 46260, USAReferences:Gri�n, R. F., and Duquennoy, A.: 1993, The Observatory, 113, 53Kaiser, D. H.: 1988, Inf. Bull. Var. Stars, No. 3233Kaiser, D. H., Williams, D. B., and Baldwin, M. E.: 1988, Inf. Bull. Var. Stars, No. 3196Williams, D. B.: 1989, Journ. AAVSO, 18, 7



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4103 Konkoly ObservatoryBudapest17 October 1994HU ISSN 0374 { 0676PHOTOELECTRIC PHOTOMETRY OF OO AqlOO Aquilae (BD+8�4224, HD187183, SAO125084) is a ninth-magnitude binary witha W Ursae Maioris-type light curve and relatively deep minima. Photoelectric light curveshave been published by Binnendjik (1968) and Lafta and Grainger (1985). Binnendijkfound over several seasons that the shape of the light curves varied with time. Demircanand G�ud�ur (1981) have published B and V observations, and have also gathered a largenumber of times minimum light as a part of a period study. In addition, a number ofother observers have published occasional times of minimum light.A spectral type of G5 has been assigned to the system by Roman (1956), and K0 byHill et al. (1975) based upon classi�cation spectra.Photoelectric UBV observations of the W UMa type eclipsing binary OO Aql werecarried out in the years 1991, 1992 and 1993 at Ankara University Observatory. Duringa program of photoelectric observations of eclipsing binaries the system was observed in1991 in two colours (B and V) and in 1992 and 1993 in three colours (U, B and V).The observations were made with a 30-cm Maksutov telescope equipped with an SSP5-Aphotometer head which is used with an Hamamatsu R1414 photomultiplier tube. Before29 September 1991 the observations were made by using an EMI 9789QB photomultiplierattached to the Maksutov telescope. The �lters used are in close accordance with thestandard UBV bands.The same comparison star BD+8�4220 was chosen as by Demircan and G�ud�ur (1981),and Lafta and Grainger (1985) for nearness in position and brightness to OO Aql. Alldi�erential observations were reduced outside the atmosphere using the extinction co-e�cients calculated in the usual way, and heliocentric correction was made for all theobservations. The phases were calculated with the new light elements as:T0=2448853.38634+0:d50678848�EThe observations are shown in Figures 1, 2 and 3 for the years 1991, 1992 and 1993respectively together with the (B�V) and (U�B) colour curves. 1991 observations inFigure 1 were made with both photomultipliers cited above.Total of six primary and six secondary times of minima were calculated using Kweeand van Woerden's (1956) method and listed in Table 1 with their mean errors. Thecolumns in Table 1 are minima type, heliocentric Julian Date, mean error (I) which foundby Kwee and van Woerden's (1956) method and �lters used respectively. The last twocolumns are the averaged minima times (mean) and mean errors (II) calculated using thefunction given as follows: tmin(mean) = Pi(ti=�2i )Pi(1=�2i )and �2mean = 1Pi(1=�2i ) (Mean err: II)
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Figure 1
Figure 2
Figure 3



3Table IMin. HJD min. Mean Filters HJD min. MeanType +2400000 err. (mean) err.(I) (II)I 48475.3217 �0.00093 B 48475.3217 �0.00093I 48477.34759 �0.00047 V 48477.34765 �0.00042I 48477.34794 �0.00101 BII 48530.30831 �0.00036 B 48530.30876 �0.00030II 48530.30987 �0.00056 VII 48531.32242 �0.00029 B 48531.32242 �0.00029II 48532.3357 �0.00036 V 48532.33591 �0.00022II 48532.33604 �0.00028 BII 48838.43569 �0.00046 U 48838.43601 �0.00017II 48838.436 �0.00019 BII 48838.43679 �0.00068 VI 48853.3862 �0.00029 U 48853.38634 �0.00014I 48853.38632 �0.00019 BI 48853.38651 �0.00028 VI 48854.39871 �0.00041 U 48854.39936 �0.00016I 48854.39935 �0.00026 BI 48854.39957 �0.00023 VII 49179.5057 �0.00026 B 49179.50586 �0.00021II 49179.50602 �0.00039 VII 49179.50681 �0.00088 UI 49186.34666 �0.00063 U 49186.34731 �0.00017I 49186.3471 �0.00028 VI 49186.34752 �0.00022 BI 49193.44171 �0.00033 V 49193.44196 �0.00019I 49193.4419 �0.00031 UI 49193.44227 �0.00033 BII 49238.29217 �0.00025 U 49238.29249 �0.00016II 49248.29257 �0.00025 VII 49238.29301 �0.00038 B Birol G�UROLAnkara University Observatory06100 Tando�gan-AnkaraT�urkiyeReferences:Binnendijk, L., 1968, A.J., 73, 32Demircan, O., G�ud�ur, N., 1981, in Photometric and Spectroscopic Binary Systems, ed.E. B. Carling and Z. Kopal, D. Reidel Publ., p. 413Hill, G., Hilditch, R. W., Younger, F., and Fischer, W. A., 1975, Mem. RAS, 79, 131Kwee, K. K., van Woerden, H., 1956, Bull Astron. Neth., 12, 327Lafta, S. J., Grainger, J. F., 1985, Ap. Space Sci., 114, 23Roman, N. G., 1956, Ap. J., 123, 247



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4104 Konkoly ObservatoryBudapest18 October 1994HU ISSN 0374 { 0676NEW PHOTOELECTRIC LIGHT CURVES OF BL ERIDANIPhotoelectric observations of BL Eri (=BD�12�0818) were carried out in December1991 with the 1-m telescope at Yunnan Observatory in China. Di�erential measurementsmade on two nights in B and V resulted in 254 individual observations in each bandpass.The two stars BD�12�0814 and BD�12�0821 were chosen as the comparison star and thecheck star, respectively. The observational accuracy throughout the observing period asderived from the magnitude di�erences between the two comparison stars is �0:m012 (V)and �0:m016 (B).The times of minimum light for BL Eri shown in Table I were determined by a leastsquares analysis. The O�C values in Table I were computed from the following ephemeris:Min.I (Hel. J.D.)=2444606.5884+0:d41691591�E�3 �12(p.e.)which was derived by a least squares analysis utilizing all the photoelectric times ofminimum light.

Figure 1. Light curves of BL Eri in V. The open circles show thepresent observations and the �lled circles indicate Yamasaki et al.'sobservations in 1982 and 1986.
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Figure 2. As Figure 1, but in B.Table I. Times of minimum light for BL EriHel. J.D. Min. Epoch O�C2448602.1026 II 9583.5 0.00062448603.1452 I 9586 0.0009The light variations of BL Eri relative to BD�12�0814, magnitudes di�erences in thesense variable � comparison, are shown in Figure 1 (�V) and Figure 2 (�B) as opencircles (the present observations) and �lled circles (Yamasaki et al.'s observations in 1982and 1986 (Yamasaki et al., 1988). The light curves indicate that signi�cant stellar activityprobably occurs in this binary. LIU QUINGYAOGU SHENGHONGYANG YULANWANG BIYunnan ObservatoryChinese Academy of SciencesKunmingP. R. of ChinaReference:Yamasaki, A., Jugaku, J. and Seki, M., 1988, Astron. J., 95, 894





COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4105 Konkoly ObservatoryBudapest24 October 1994HU ISSN 0374 { 0676ECLIPSING BINARY V530 Cyg=S4539,FORMER Ins(a)-TYPE VARIABLEThe eclipsing binary V530 Cyg=S4539 was discovered in the course of Sonnebergsurvey program (Ahnert et al., 1949). The following light elements were determined:Min=2429112.56+50:d8611�EAhnert et al. (1949) determined the initial epoch and the period close to reality,but later on these elements were disregarded. Kukarkin et al. (1958) included V530Cyg in the Second Edition of the General Catalog of Variable Stars (GCVS) as an RWAur type variable. In the Third and Fourth Editions of the Star was marked as anIns(a)-type variable of B5: spectral type. Kholopov (1959) supposed V530 Cyg to be amember of the CygT2 association. Filipiev (1980) did not �nd any light variability ofthe star. Pugach (1988) observed three minima of V530 Cyg and proposed a new formalperiod of P=35:d519958. Though, those moments of minima are well described with theabove-mentioned ephemeris. Moreover, Pugach (1988) noted the presence of a shallow Habsorption line pro�le.In 1990 V530 Cyg was included in Mt. Maidanak ROTOR observational program(Shevchenko, 1989) to investigate its variability.Our observations of V530 Cyg were made using the 0.5-m reector equipped withUBVR pulse counting photometer. 300 UBVR magnitudes were obtaine during 4 obser-vational seasons.We have recorded 9 times of the primary minimum and calculated the improved ele-ments using all data of other authors:MinI=JD.Hel. 2448072.594+50:d83141�E�0.005� 0.00005Julian Dates of the minima with phases and UBVR-data are listed in Table I. Thefolded V-curve and its primary minimum are shown in detail in Figures 1 and 2, respec-tively.We have not enough data in the minimum to make an orbital solution. Nevertheless,we made a preliminary analysis of the light curve.We suppose the following:1. There is a partial eclipse at the minimum.2. The secondary (fainter) star is passing in front of the small B5 primary in theprimary minimum (see Figure 2.).



2Table IJD.Hel Phase V U�B B�V V�R2400000+8072.3946 .996 12.33 0.05 0.63 0.688123.3514 .997 12.41 0.63 0.638174.1931 .999 12.38 0.66 0.638428.4361 .000 12.40 0.65 0.618479.3323 .001 12.42 0.04 0.65 0.668835.3494 .004 12.36 0.01 0.65 0.598886.1710 .004 12.34 �0.02 0.65 0.619190.3641 0.989 12.10 0.04 0.61 0.629191.3547 0.008 12.18 0.00 0.64 0.639241.2487 0.990 12.15 0.03 0.62 0.62mean light 11.82 �0.01 0.62 0.61in maximum
Figure 1. The V curve of V530 Cyg.
Figure 2. The minimum of V530 Cyg.



3Taking into account the B5 spectral type of V530 Cyg we consider the total mass ofthe binary system not to be less than 8M�.Then R1>5R�, R2>8R�, Mv<�1.5, Av�2.4, M�m>10.9, r>1.5 kpc.It takes about two more observational seasons to obtain the primary minimum in detail.Authors thank the C&EE ESO committee and ISF Foundation for �nancial supportof ROTOR program. S. Yu. MELNIKOVV.S. SHEVCHENKOK. N. GRANKINAstronomical Institute of Ac. Sci.Uzbekistan, Astronomical st. 33,Tashkent 700052, UzbekistanReferences:Ahnert, P., Ho�meister, C., Rohlfs, E., van de Voorde, 1949, VSS, 1, No. 3, 309Filipiev, G. K., 1980, Astron. Tsirk., No. 1089, 7Kholopov, P. N., 1959, Sov. Astr.{A. Zhu., 36, 295Kukarkin, B. V. et al., 1958, General Catalog of Variable Stars (GCVS) II, Moscow,NaukaPugach, A. F., 1988, IBVS, No. 3182Shevchenko, V. S., 1989, Herbig Ae/Be stars, Tashkent, Fan.



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4106 Konkoly ObservatoryBudapest28 October 1994HU ISSN 0374 { 0676IS PRAESEPE KW284 ACTUALLY A DELTA SCUTI STAR?The � Scuti stars are nearly a hundred radial and non-radial pulsators located, closeto the Main Sequence, at the Cepheid instability strip (Rodr��guez et al., 1994), beingobjects of extreme interest for asteroseismic investigations (Brown and Gilliland 1994).These variables show short periods (typically shorter than 5 hours and longer thanhalf an hour) and luminosity amplitudes ranging from several tenths of a magnitude toa lowest level which is continuously decreasing from one day to another (frequency peakswith amplitudes of the order of 0.4 mmag have been found in recent campaigns).In the last few years, extremely good observational results have been obtained on �Scuti stars, especially on their multi-periodic character, which seems to be more the rulethan the exception (Breger, 1994). On the other hand, pure theoretical work is alsocurrently undertaken on the subject (see e.g. Dziembowski, 1994).A connection between high quality frequency spectra, which are being obtained, andtheoretical work, carried out in order to interpret them, is being produced (Goupil et al.1993, P�erez Hern�andez et al. 1994).On the fourth photometry campaign of the STEPHI network, the � Scuti-like starsBN Cnc (HD73576) and BUC nc (HD73576) were simultaneously monitored during athree-week, three-continental run, in February 1992 (Belmonte et al., 1994). Both starsare members of the Praesepe cluster. The \constant" star HD73712 (KW284) was chosenas comparison star since, at that moment, no variability about it had been reported.However, we were really surprised when we realized that KW284 had been discoveredas a possible Delta Scuti star by Rolland et al (1991), with observations performed inFebruary 1991, a year before our campaign.Rolland et al. (1991) obtained observations over two distant nights (�ve hours on JD2 448 303 and �ve hours on JD 2 448 311). The resolution in frequency associated to sucha window is very close to the one obtained for one single night of 5 hours (50�Hz). Wethus have considered that the error bar on the frequency determined by Rolland et al.was of order �20�Hz.We have looked for this 80�20�Hz oscillation frequency in our data. In principle, wenoticed that some frequency peaks, that we had identi�ed as possible noise signals inprevious analyses, were found at the correct frequency and with signi�cant amplitudes(Figure 1).On the other hand, during the STEPHI IV analysis, we had produced and analysedthree di�erent di�erential light-curves: BU Cnc/HD73712, BN Cnc/HD73712 and BUCnc/BN Cnc. The comparison of these three light curves was used to ascertain whichoscillation frequency corresponds to which star.
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Figure 1: Frequency spectra of the time series BN/Comp. and BU/Comp., for February9, 1992, at Observatorio del Teide. A common peak, at 70�30 �Hz, was initially believedto be caused by noise. However, we now consider that it could be related to an oscillationfrequency of the \constant" comparison star KW284.



3Besides the results produced in Belmonte et al. (1994), the presence of a peak at69.5�0.5�Hz was noticed in the two light-curves, involving the comparison star HD73712and not in the third light curve. The detection con�dence level was around 20% and, in theabsence of further information, this peak was attributed to noise in the comparison light-curve. However, the discovery of a 80�20�Hz oscillation frequency in this star obliged torevise this detection.We will not go into the details of the statistical test used in the analysis of the STEPHIcampaigns. This test is derived from the Fisher's test (Fisher 1929, Koen 1990, Michel1992). The point is that the con�dence level attributed, according to this test, dependson the width of the frequency range in which one expects to detect oscillation frequencies.For a given peak, this dependence goes like the power of the frequency range ratio: CL1 =CL2(FR1=FR2) , where CL1 is the con�dence level associated with the frequency range FR1,and CL2, with the frequency range FR2. This simply reects the fact that the probabilityto �nd, in a Fourier spectrum, a noise peak higher than a given amplitude increases withthe number of events considered, i.e. with the number of independent frequency samplesinvestigated.In the STEPHI IV analysis, we were looking for oscillation frequency in the completerange of oscillation frequencies expected for Delta Scuti stars: �46�Hz to �1500�Hz,corresponding to periods from 6 hours to 10 minutes. However, if we now consider thedetection, by Rolland et al. (1991), of an oscillation frequency in the range [60�Hz,100�Hz] as completely secure (con�dence level 100%), and if we investigate this restrictedfrequency range in the STEPHI data, the con�dence level of the peak we see at 69.5�Hzbecomes: 0.2(40=1450) �95%.We thus conclude that the oscillation frequency detected by Rolland et al. is veryprobably the 69.5�0.5�Hz detected in the STEPHI IV data. The di�erence in amplitudebetween the two analyses (�4 mmag for Rolland et al. and 1.7 mmag and 3.0 mmag, forthe two light curves considered in the STEPHI analysis) is not related to an amplitudechange of the mode, but rather it can perfectly be attributed to the noise, which we foundto be rather high at low frequency. Consequently, KW284 is probably a long period DeltaScuti star, located in the upper part of the Main Sequence {almost evolving to subgiant{where it is crossed by the instability strip.Further data will be needed to establish its frequency spectrum with high accuracy.Hopefully, further campaigns of STEPHI or the Delta Scuti Network will provide suchhigh quality data in the future. J.A. BELMONTE1,E. MICHEL2,M. ALVAREZ3 andJIANG, S.Y. 4(1): Instituto de Astrof��sica de Canarias, 38200 La Laguna, Tenerife, Spain(2): Observatoire de Meudon, DASGAL, URA 335, F-92195 Meudon, France(3): Instituto de Astronom��a de la UNAM, Ap.P. 877, Ensenada, BC, Mexico(4): Beijing Observatory, Chinese Academy of Sciences, Beijing, China



4References:Belmonte J.A., Michel E., Alvarez M., Jiang S.Y. et al., 1994, A&A., 283, 121Breger M., 1994, In: GONG workshop Helio- and Astero-seismology from the Earth andSpace. R. Ulrich (ed.) ASP Conf. Ser. in pressBrown T.M. and Gilliland R.L., 1994, ARAA, in pressDziembowskiW., 1994, In: GONG workshop Helio- and Astero-seismology from the Earthand Space. R. Ulrich (ed.) ASP Conf. Ser. in pressFisher C., 1929, Proc. Roy. Soc. London A, 125, 54Goupil M.J., Michel E., Lebreton Y., Baglin A., 1993, A&A, 268, 546Koen C., 1990, ApJ, 348, 700Michel E., 1992, Ph.D. Thesis. Universit�e Paris VIIP�erez Hern�andez F., Claret A., Belmonte J.A., 1994, A&A, in pressRodr��guez E., L�opez de Coca P., Rolland A., Garrido R., Costa V., 1994, A&A, in pressRolland A., Garc��a Pelayo J.M., L�opez de Coca P., Rodr��guez E., Costa V., 1991, DSN,4, 8



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4107 Konkoly ObservatoryBudapest31 October 1994HU ISSN 0374 { 0676WATER MASERS IN L1251We report the results of a water maser search carried out with the E�elsberg-100mtelescope on 1993 Oct. 3 in the direction of 11 IRAS sources in the L1251 (Lynds, 1962)dark cloud. A 2.0Jy emission was detected in the direction of IRAS 22343+7501.We observed the 616 ! 523 (22.23508GHz) transition of H2O with a beamwidth of 40arc sec on 1993 Oct. 3 fromUTC=12:00 to UTC=19:00. A liquid He cooled maser receiverwas used with system temperature in the zenith of about 90K. We used the standard 1024channel autocorrelator with bandwidths of 12.5 MHz and 6.25 MHz. This corresponds to0.16 and 0.08 km/s resolution and 165 and 82 km/s velocity coverage respectively. Weobserved in the position switching mode with 3 minutes integration time on both the OFFand ON positions. NGC7027 was used for ux calibration (see Baars et al. 1977).The positions of the far infrared (FIR) sources in Kun & Prusti (1993) (K&P) withserial numbers: 1, 3, 4, 5, 7, 8, 13, 14, 15, 16, 17 were observed.H2O maser emission was detected towards IRAS22343+7501 (#8 of K&P). The spec-trum (obtained with 6.25 MHZ bandwidth, 25 min. integration time, RMS noise 0.12 Jy.)is shown in Figure 1.There is a clear detection of a line at a velocity of 2.6 km/s which is redshifted byabout 7 km/s relative to the rest velocity of the cloud (vLSR � �4km/s, see e.g. Satoand Fukui, 1989), and there is no indication for other lines (i.e. S > 3� peaks) in thevelocity range [-40 km/s, +40 km/s]. The detected line has one gaussian componentwith a FWHM of 0:46 � 0:02 km/s (�v = 0:45 km/s after correction for instrumentalbroadening), a peak ux of 2.0 Jy (rms=0.11 Jy), and line area of 0.97�0:04 Jy km/s.The corresponding luminosity (assumed to be isotropic) at a distance of 350 pc (Bal�azs,1994) is LH2O = 2:7� 10�9L�.The FIR colour indices of IRAS22343+7501 are log(F25=F12)=0.72; log(F60=F25)=0.40and log(F100=F60)=0.08 similar to other maser sources found in Cepheus by Wouterlootand Walmsley (1986) (W&W). Its total FIR ux is FIRAS = R S�d� = 2:55� 10�12Wm�2which corresponds to � 22:5L� FIR luminosity at a distance of 350 pc, assuming isotropicFIR radiation.Near-infrared and mm continuum observations of IRAS22343+7501 by Rosvick &Davidge (1994) indicate that the source is possibly just past the protostellar phase. Thereis an optical jet (Bal�azs et al., 1992) and a CO outow (Sato & Fukui, 1989) associatedwith this source. The H2O maser emission in the direction of this source has also beendetected by Wilking et al. (1994) and found by them to be variable in time.The maser emission may originate in the shocked clumps near the driving source ofthe jet. Interferometric observations of this source with the aim of determining a preciseposition would help further interpretation.
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Figure 1. The H2O 616 ! 523 spectrum of IRAS 22343+7501, (measured on 1993 Oct. 3 in the time intervalUTC=16:15 - UTC=18:05).Viktor L. T�OTHLor�and E�otv�os University,Budapest, Ludovika t�er 2.,H-1083, Hungary Charles M. WALMSLEYMax-Planck-Institute f�urRadioastronomie,Auf dem H�ugel,53000 Bonn 1, GermanyReferences:Baars, J. W. M., Genzel R., Pauliny-Toth I. I. K., Witzel, A., 1977, A&A 61, 99Bal�azs, L. G., Eisl�o�el, J., Holl, A., Kelemen, J., Kun, M., 1992, A&A, 255, 281Bal�azs, L.G., 1994, personal communicationKun, M. & Prusti, T., 1993, A&A, 272, 235Lynds, B.T., 1962, ApJS, 7, 1Rosvick, J.M. & Davidge, T.J., 1994, The JCMT Newsletter No. 3, August 1994, p. 38.Sato, F. & Fukui, Y., 1989, ApJ, 343, 773Wilking, B., Claussen, M. J., Benson, P. J., Myers, P. C., Terebey, S. and Wootten, A.,1994, ApJ, 431, L119Wouterloot, J.G.A. & Walmsley, C.M., 1986, A&A, 168, 237



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4108 Konkoly ObservatoryBudapest1 November 1994HU ISSN 0374 { 0676TIMES OF MINIMUM LIGHT FORFOUR ECLIPSES OF FOUR BINARY SYSTEMSWe report on a continuing program to observe systems suggested by Heged�us (1988)that show apsidal motion, or that are likely candidates to show apsidal motion, but havenot been observed extensively enough to con�rm such motion.The observations were made with the 0.61 m B&C reector and Photometrics PM512CCD at the Whitin Observatory. The UBVRI �lter set used was described by Bessell(1990). The data were acquired via a Macintosh IIci running IPLab. Data were takenin only one �lter for a given eclipse, in order to minimize the time between points. Thistechnique, along with the greater sensitivity of CCD's over PMT's, and the use of com-parison stars in the same �eld as the variable, allows much fainter systems to be observedor much faster sampling on brighter systems.The data were bias, dark, and at corrected using standard scripts in IRAF. The datawere then shifted to a common coordinate reference frame and photometered using customscripts in IRAF developed by the authors (Downey and Hawkins, 1994). V/C intensityratio and photometric errors were then calculated with the SC spreadsheet.Once V/C intensity ratios had been calculated, the times of minimum light and stan-dard errors in Table 1 were calculated via the method of Kwee and van Woerden (1956),using a program written by Ghedini (1982). This algorithm has been shown to give themost accurate estimation of conjunction for asymmetric or distorted light curves (Caton1989). The comparisons used are listed by their coordinates from version 1.1 of the GSCCD-ROM (Epoch J2000). All comparisons were compared to two check stars, and foundto be stable within the photometric errors over the time scale of the observations. Sincethe data were only intended for timing analysis, they were not transformed to Johnsonstandard magnitudes. Table 1System Type of HJD Standard Comparison FilterEclipse (�2400000) Error CoordinatesAP Tau Secondary 48687.5562 0.0002 04h54m36s+26�54'07" IXX Cas Primary 49308.5557 0.0001 01 29 49 +60 58 00 RXZ And Primary 49313.5336 0.0001 01 56 53 +42 08 39 IV 456 Cyg Secondary 49589.6918 0.0002 20 28 35 +39 14 43 R



2

Figure 1Figure 1 is a light curve of XZ And near the time of minimum light, showing the lowscatter and large number of points attainable with a CCD system.We would like to thank Priscilla Benson, Kristin Laudadio, Molli Moss, CatherineSinnott, and Sarah Weisman for their kind assistance in the observations of XX Cas andXZ And. This research was supported in part by a grant from the W.M. Keck Foundationto the Keck Northeast Astronomy Consortium.R. Lee HAWKINSDepartment of AstronomyWhitin ObservatoryWellesley CollegeWellesley, MA 02181USA Kyle F. DOWNEYDepartment of AstronomyThompson Physics & Astronomy LabWilliams CollegeWilliamstown, MA 01267USAReferences:Caton, D.B., 1989, Bull. A.A.S., 21, 714Bessell, M.S., 1990, P.A.S.P, 102, 1181Downey, K.F. and Hawkins, R.L., 1994, in preparationGhedini, S., 1982, Software for Photometric Astronomy, Willman-Bell, Richmond, VA, p.46Heged�us, T., 1988, Bull. Inform. CDS, 35, 15Kwee, K. and van Woerden, H., 1956, B.A.N., 12, 327



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4109 Konkoly ObservatoryBudapest3 November 1994HU ISSN 0374 { 0676PHOTOELECTRIC PHOTOMETRY OF THE SHORT-PERIODECLIPSING BINARY HW VIRGINISDuring a UBV survey of UV-bright objects HW Vir (BD�07�3477) was discovered tobe an eclipsing binary (Porb�0.1167 days) by Menzies and Marang (1986). As a part ofthis survey Berger and Fringant (1980) obtained spectroscopy of HW Vir and classi�edit as an sdB star. Menzies (1986) obtained UBVRI light curves of this system and thenMenzies and Marang (1986) analysed these light curves by WD-code. They also measuredthe radial velocity of the primary star and calculated the absolute dimensions of thecomponents. Wood et al. (1993) also made UBVR photometry of the system and analysedthe light curves using WD-code. In the recent annual report of SAAO Marang andKilkenny (1994) announced that HW Vir shows a de�nite period decrease.We included HW Vir in our observing program in 1992 and observed the system on onenight in 1992, one night in 1993 and seven nights in 1994. Di�erential observations withrespect to the comparison star BD�08�3411 were obtained with the 30cm Maksutov tele-scope of Ankara University Observatory. We used an OPTEC SSP-5A photometer headwhich contains a side on R-1414 Hamamatsu photomultiplier. We used BD�07�3467 asa check star and the magnitude di�erences between the check star and comparison starwere constant within probable errors of �0.022, �0.013 and �0.016 in U, B and V bandsrespectively. The light curves formed by these di�erential observations (in the sense vari-able minus comparison) are shown in Figure 1 for di�erent �lters with their respectiveB�V color curve (U observations are shifted vertically by +0.5 mag). Di�erential atmo-spheric extinction and heliocentric corrections were made. The phases of the light curveswere calculated with the light elementsHJD(Min I)=2448294.886472+0:d11671953�EWe derived ten mean times of minima from the new observations (six primary, foursecondary) by using the well-known method of Kwee{Van Woerden (1956). The newestimates in di�erent �lters and their mean values are listed in Table I. Mean times ofminima and their mean errors were generated with the formulatmin(mean) = Pi(ti=�2i )Pi(1=�2i )and �2mean = 1Pi(1=�2i )Light curves in all �lters exhibit a large reection e�ect as mentioned before by severalauthors. In all wavelength bands, there is a shoulder of extra light in 0.06-0.12 phaseinterval which may be interpreted as a mass transfer e�ect.
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Figure 1

Figure 2



3Table 1Min. HJD min Mean err. Filter HJD Min(mean) Std err. ObsType +2400000 +2400000I 48776.3548 �0.00046 V 48776.3552 �0.00013 SSI 48776.3550 �0.00021 BI 48776.3553 �0.00018 UII 49149.3318 �0.00021 U 49149.3323 �0.00011 ZMII 49149.3323 �0.00026 BII 49149.3325 �0.00015 VII 49393.5095 �0.00032 B 49393.5095 �0.00032 BAI 49393.5671 �0.00017 V 49393.5672 �0.00005 BAI 49393.5672 �0.00006 BII 49400.5114 �0.00050 B 49400.5121 �0.00013 S�OII 49400.5119 �0.00017 VII 49400.5125 �0.00023 UI 49400.5704 �0.00007 U 49400.5705 �0.00005 S�OI 49400.5705 �0.00008 BI 49400.5708 �0.00021 VII 49427.4739 �0.00010 B 49427.4742 �0.00009 BGII 49427.4750 �0.00017 VI 49427.5327 �0.00010 V 49427.5327 �0.00005 BGI 49427.5327 �0.00005 BI 49511.3372 �0.00016 V 49511.3373 �0.00008 BGI 49511.3373 �0.00009 BI 49518.3407 �0.00008 B 49518.3407 �0.00008 BGObservers: SS: S. Selam, ZM: Z. M�uyessero�glu, BA: B. Albayrak, S�O: S. �Ozdemir,BG: B. G�urol.We collected all available times of minima from the literature and constructed theO�C diagram which is shown in Figure 2. The E epochs were calculated with the lightelements given by Menzies and Marang (1986) as,HJD (Min I)=2445730.556074+0:d1167196311�EBoth primary and secondary times of minima follow the same trend of O�C variationwhich indicates zero eccentricity for the binary orbit. The O�C diagram shows a clearrapid period decrease which can be interpreted as active mass change between componentstars. But, Wlodarczyk (1994) pointed out from his analysis of their own light curves,both components are well located inside its Roche lobe, and he suggests that period



4changes most likely are resulting from are extended common envelope, remaining afterthe giant phase. Only the future accurate observations will help to settle the true natureof this period variation.We give our special thanks to the observers and to Z. M�uyessero�glu for making hisobserving computer code available to us. Birol G�UROLSelim SELANAnkara University ObservatoryScience Faculty, 06100, Tando�ganAnkara, TurkeyReferences:Berger, J., Fringant, A. M., 1980, A&A, 85, 367Kilkenny, D., Harrop-Allin, M., Marang, F., 1991, IBVS, No. 3569Kwee, K. K., van Woerden, H., 1956, BAN, 12, 327Marang, F., Kilkenny, D., 1994, Ann. Rep. SAAO, 1993, p.21Marang, F., Kilkenny, D., 1989, IBVS, No. 3390Menzies, J. W., 1986, Ann. Rep. SAAO, 1985, p.20Menzies, J. W., Marang, F., 1986, Eds: J. B. Hearnshaw, P. L. Cottrell, \Instrumentationand Research Programmes for Small Telescopes", p.305Wlodarczyk, K., 1994, private communicationWood, J. H., Zhang, E. H., Robinson, E. L., 1993, MNRAS, 261, 103



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4110 Konkoly ObservatoryBudapest4 November 1994HU ISSN 0374 { 0676THE SPOTTED YOUNG SUN { HD129333 (= EK Dra)HD 129333 (= EK Dra) is a young, single, solar-type star with a rotational period ofapproximately 2:d7. Its U, V, W space velocity components (+3, �29, �17) (km/s) arevery close to those of the Pleiades cluster (+9, �27 �12), making it a probable memberof the Pleiades moving group of young stars with an age of � 70 Myr (Soderblom &Clements, 1987). This star is part of a program being carried out at Villanova Universitycalled The Sun in Time. The program involves multiwavelength observations of singleG0-G5 V stars with ages ranging from � 70 Myr to � 9 Gyr. These stars are suitableproxies for the sun at several stages of its life history from the zero age main sequence(ZAMS) to the very late (terminal) main-sequence (TAMS) phase (Dorren & Guinan,1994a).HD129333 (dG0, B�V = +0.61, Teff = 5930 K, age � 70 Myr) provides a look atthe sun shortly after it arrived on the main-sequence (Dorren & Guinan, 1994b). It has avery active chromosphere and transition region, which are consistent with its youth andrapid rotation. Furthermore, in 1991, HD 129333 was detected as an X-ray source duringROSAT pointed observations, with an X-ray luminosity of Lx (0.2-2.4 keV)� 9�1029 erg/s,or about 300 times stronger than the Sun (Dorren & Guinan, 1992). The X-ray emissionprobably originates from the stellar corona, while the UV emission features are associatedwith the chromosphere-corona transition region of the star (Dorren & Guinan, 1994b).The best �t to the X-ray energy distribution indicates a two-temperature componentcorona with T1 = 1:3� 106 K and T2 = 9:6 � 106 K (Dorren, G�udel & Guinan 1994).In 1983 this star was discovered to have low amplitude (Amp(V)� 0.05) light variationswith a period of � 2:d7 (Dorren & Guinan, 1994b). These periodic 2:d7 variations increasein amplitude with a decrease in wavelength and are assumed to be rotational modulationdue to the presence of cool starspots. In that case, the photometric period (� 2:d7)represents the stellar rotational period. HD129333 now has a variable star designation ofEK Draconis (Kazarovets, Samus & Goranskij, 1993).Photoelectric photometry was obtained from 1990/91 to the present for HD129333 inUBV, ubvy and H� wide and narrow bandpasses with Automatic Photoelectric Telescopes(APTs) located at Mt.Hopkins, Arizona. The data presented in this report has comefrom the Four College Consortium (FCC) 0.8m APT. The photoelectric observationswere carried out relative to the nearby comparison star HD 129390 (V = +7.5; B�V =+0.4; F2) and check star HD 127821 (V = +6.09; B�V = +0.41; F4 IV) and followedthe usual pattern of sky-comparison-check-variable-comparison-sky, with each measurelasting 10 seconds. The e�ects of di�erential atmospheric extinction were removed usingextinction coe�cients determined from the observation of standard stars. Normal pointswere computed for the observations of each night. Typically, each normal consists of 4-5individual 10 sec measurements.
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Figure 1: Photometric variations of HD 129333 versus phase. Each�lter was �t with a model (solid lines on �gure) using Binary Maker 2.0.Table 1. Spot Parameters for HD129333Assumed QuantitiesInclination i = 60�Protation = 2:74dTphotosphere = 5930 KaLimb-Darkening Coe�cientsbx(�3700) = 0.76x(�5500) = 0.62Determined QuantitiesTemperature Radius Longitude Latitude(K)Spot 1 5470 � 40 20:5� � 1:5� 240� � 5� +40� � 5�Spot 2 5470 � 40 24:5� � 1:5� 100� � 5� +38� � 5�Total Spotted Areac = 7:4%� 0:5%a From dG0 spectral type.bAl-Naimiy (1978).cIn terms of the total surface area of the star.



3The data discussed here represents 15 nights over the period 1994 January 24 UTthrough 1994 February 26 UT. Nightly means were calculated and phases were computedusing an arbitrary starting heliocentric Julian Date and a period of 2:d74. The data werethen normalized to intensity units and plotted in intensity versus phase.Figure 1 shows the nightly mean di�erential magnitudes for the y-band (5500 �A) andthe u-band (3600 �A). The di�erential yellow light curve has a broad primary minimumextending from � 0.10P to � 0.60P. The light amplitude of the yellow curve is ' 0:040mag. For the u-�lter (�3600), the shape is very similar to the yellow curve but thelight amplitude is greater (' 0:062 mag). The intermediate �lters (violet 4100 �A and blue4400 �A) have similar shapes and amplitudes which fall between the yellow and ultra-violetcurves.The �ts for HD129333 were done using Binary Maker 2.0, a synthetic modeler forbinary star systems (Bradstreet, 1993), with the second component essentially turnedo� (given a very low mass and temperature) in order to model a single rotating star.The model consists of two large, mid-latitude spots separated by 140� in longitude. Thetotal area spotted is about 7.4% of the stellar surface area. The spots were assumedto be circular and to have the same temperature. Table 1 gives a summary of the spotparameters used in the model.The temperature di�erence between the spots and the photosphere was determinedto be 460 (�40) K. The model was �t for several di�erent starspot temperatures andradii in the y-band (5500 �A) and then compared with the u-band (3600 �A) to cover thefull range of wavelength dependence in the data. The models that best �t to both colorswere in the range 420-500 K. This solution was found to �t the other light curves at theintermediate wavelengths. The uncertainty in the value results from the scatter in thedata and ambiguities in the model. Maureen P. SCHEIBLEEdward F. GUINANDept. of Astronomy andAstrophysicsVillanova UniversityVillanova, PA 19085 U.S.A.References:Al-Naimiy, H.M., 1978, Astrophys. Space Sci., 53, 181Bradstreet, D.H., 1993, Binary Maker 2.0: Light Curve Synthesis Program, (ContactSoftware, Norristown, PA)Dorren, J.D. & Guinan, E.F., 1992, BAAS, 24, 1205Dorren, J.D., G�udel, M. & Guinan, E.F., 1994, ApJ (submitted)Dorren, J.D., & Guinan, E.F., 1994a, The Sun as a Variable Star: Solar and StellarIrradiance Variations, ed. J.M. Pap (Cambridge Univ. Press), p.206Dorren, J.D., & Guinan, E.F., 1994b, ApJ, 428, 805Kazarovets, E.V., Samus, N.N., & Goranskij, V.P., 1993, IBVS, No. 3840Soderblom, D.R., & Clements, S.D., 1987, AJ, 93, 920



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4111 Konkoly ObservatoryBudapest8 November 1994HU ISSN 0374 { 0676PHOTOELECTRIC OBSERVATIONS OF AB DORADUSAB Doradus is a chromospherically active rapidly rotating single star that has beenextensively observed for over 16 years. Photoelectric measurements were made at MtMolehill in November 1993 (13 & 22) and in January 1994 (5, 19, 27, 28 & 30). A200mm f10 Schmidt-Cassegrain Telescope, an RCA 931b P.M.T., standard Johnson B& V �lters and DC electronics were used to make the observations. AB Doradus wasmonitored continuously in two colours,using di�erential photometry. Measurements ofthe comparison star and check were made regularly at about 15 minute intervals.Reductions to the UBV standard system were carried out in accordance with themethods described by Henden and Kaitchuck (1982).

Figure 1. The two light curves collected in November 1993 (top) andin January 1994 (bottom). The square symbols are January 27, 28 &30
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Figure 2. The B�V plotted against phase, November 1993 (top) andJanuar 1994 (bottom). The square symbols are January 27, 28 & 30
Figure 3. Overall light level and range of V light plotted against year.Each bar gives the range and light level at the observed epochs.Table 1. Check Star HD37279Date n V mag S.D. B�V S.D.individual nightsJ.D. 2449304 9 7.425 .009 0.263 .009J.D. 2449313 7 7.425 .005 0.275 .008J.D. 2449357 9 7.433 .011 0.261 .011J.D. 2449371 6 7.438 .004 0.254 .008J.D. 2449380 11 7.429 .005 0.260 .010S.D. = standard deviation



3The observing sequence was sky-comp-var-comp-sky-var-check-comp-sky etc. Checkstar measurements (Table 1) had a standard deviation of 0.011 or less. Each data pointon the light curve is the sum of three 10 sec integrations. Both the November andJanuary light curves have amplitudes of approximately 0.14 magnitudes (Figure 1). Themore complete light curve for January 1994 (Figure 1b) shows what appears to be asecond spot at phase 0.37. Figure 1 shows the amplitude of the light curves and the phaseangle of the spots in relation to each other. There is a three hour phase shift between theNovember 1993 and January 1994 light curves. This corresponds to a linear phase shiftof 1:�7 per day when using the period of 0.51479 days derived by Innis et al. (1988). Bychanging the period to 0.5138 days the two data sets can be brought back into phase. TheJanuary 1994 (Figure 1b) light curve is a composite of �ve nights. The rise was observedon January 5 and the fall on January 28, thirteen days apart, and the resulting light curveis distorted. The rise and the fall on November 13, 1993 (Figure 1a) were observed duringone observing session, and therefore would be more accurate. The B�V (Figures 2a &2b) shows an apparent drop from 0.82 to 0.84 coinciding with the minimum of the V lightcurves. (Figure 3) is a plot of the overall brightness and amplitude of AB Doradus since1978. Each bar gives the range and light level at the observed epochs.Since observations started at Mt Molehill in December of 1990 AB Doradus has beensteadily increasing in brightness, the light curves for November 1993 and January 1994are in agreement with this. Marc BOSMt Molehill Observatory83a Hutton Street, OtahuhuAuckland, New ZealandReferences:Henden, A. A., Kaitchuck, R. H., 1982, Astronomical Photometry, Van Nostrand ReinholdInnis, J. L.,Thompson, K., Coates, D. W., Lloyd Evans, T., 1988, Mon. Not. R. Astr.Soc., 235, 1411



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4112 Konkoly ObservatoryBudapest15 November 1994HU ISSN 0374 { 0676A NEW V/R CYCLIC CHANGE OF H� in � TauSince the late 1970s, we have monitored the object. The observations reported in thispaper were made with the grating spectograph of the 2.16 m telescope at the XinglongStation of Beijing Astronomical Observatory during 1990 December - 1994 April. Thedetector was a CCD with 512�512 (or 576�384) pixels. The reciprocal linear dispersionof the spectra was 50�A mm�1 at H�. One pixel corresponds to 1.35�A (or 1.15�A). TheS/N-ratio at the continuum was >150. The observational and data reduction techniqueshave already been described by Guo and Guo (1992). Our results showed that the H�pro�les underwent a cyclic change (c.f. Figure 1). The 1990 December 25 H� pro�leappeared as a single emission peak of asymmetric top and no visible central reversal.The pro�les become distinct double emission peaks during 1991-1993. It is of interest tonote that the 1994 April 28 pro�le become again a single emission peak, such as on 1990December 25. In addition, the V/R ratio of H� was larger (in 1990), equal to (aroundthe beginning of 1992) and less (during 1992 November and 1993 October) than 1. Table1 lists the results of the H� measurements in the di�erent observing periods. Throughoutour observations no appreciable change in the H� pro�les obtained within each night hasbeen detected. Hence we show only the mean pro�le measurements for each given night.It can be seen from the table that the equivalent width (W�) and the full-width-at-half-maximum (FWHM) reached the maximum when the violet emission component is equalto the red one, and that the intensities (Iv) of the violet emission component declinedgradually, while the intensities (Ir) of the red one rose slowly during our observing period.Table 1Date No. of W� FWHM Iv Ia IrUT pro�les (�A) (�A)1990 Dec 25.727 5 �19.7 10.69 (2.40)?1991 Oct 09.876 20 �20.1 10.69 2.96 1.60 2.171991 Dec 16.674 15 �22.5 10.69 2.85 2.02 2.301991 Dec 27.717 4 �22.3 10.69 2.78 2.02 2.241992 Feb 26.620 4 �24.4 11.08 2.78 2.02 2.661992 Feb 27.644 6 �23.8 11.04 2.78 2.03 2.651992 Nov 14.804 3 �23.8 10.50 2.52 2.04 3.251992 Nov 15.809 6 �24.0 10.32 2.52 2.06 3.331993 Oct 28.659 2 �21.8 10.52 2.09 1.95 2.841994 Apr 28.495 6 �22.3 10.50 (2.69)?? values in paranthesis are central intensity of the emission line
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Figure 1Since the beginning of 1960s, the cyclic variations of the radial velocity of the Balmerabsorption lines and the V/R ratio of the Balmer emission lines have been observedsuccessively in the star on numerous occasions (Hubert-Deplace et al., 1982). Mon et al.(1992) showed the cyclic variations had terminated and the star seemed to have entered anew quiet phase around 1982. Our spectroscopic observations also indicate that the V/Rcyclic variations of H� had vanished since 1982 (Yulian Guo et al., 1994). Our resultsshow that after their disappearance for several years, a new V/R cyclic variation of H�emerged once again at the end of 1990 and lasted for about 3.5 years. It seems thatthe cyclic variations of the star were very complicated, not only the duration and theamplitude of each cycle are di�erent but the cyclic variation is sometimes disappearanceand at other times reappearance. Therefore, it is necessary to make further observationsand discussions. YULIAN GUOBeijing Astronomical ObservatoryChinese Academy of SciencesBeijing, ChinaReferences:Guo Yulian, Guo Xiozhen, 1992, Inf. Bull. Var. Stars, No. 3786Guo Yulian, Huang Lin, Hao Jinxin, Cao Huilai, Guo Zihe, Gou Xiaozhen, 1994, inpreparationHubert-Deplace, A. M., Jaschek, M., Hubert, H., Chambon, M. Th., 1982, in: Jaschek,M., Groth, H. G., (eds.) Proc. IAU Symp. 98. Be stars p.125Mon, M., Kogure, T., Suzuki, M., Singh, M., 1992, PASJ, 44, 73



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4113 Konkoly ObservatoryBudapest15 November 1994HU ISSN 0374 { 0676A DETECTION OF MOVING BUMPS IN THE EMISSIONPROFILES OF THE Be STAR FX LibThis star has a long history of spectroscopic observations. Since 1932-35, its shellbecome active. Long-term variations of the radial velocity of the shell absorption linesand of V/R ratio of Balmer emission lines are cyclic (Faraggiana, 1971; Delplace andChambon, 1976; Aydin and Faraggiana, 1978, Hubert-Delplace et al., 1983). Its H�pro�le also underwent rapid changes on a time scale of days as well as long-term changeson a time scales of years (Aydin and Faraggiana, 1978; Slettebak and Reynolds, 1978).A series of CCD H� spectra of the star were taken using the grating spectograph ofthe 2.16 m telescope at the Xinglong Station of Beijing Astronomical Observatory during1994 April-June. The detector was a CCD with 512�512 pixels. The reciprocal lineardispersion of the spectra was 50�A mm�1 at H�. One pixel corresponds to 1.35�A. Theobservational and data reduction techniques have already been described by Guo and Guo(1992). The following changes can be found from these data:1. Night-to-night changes occur in the H� emission pro�le. Figure 1 shows threeH� pro�les which represent the mean pro�le obtained on 1994 April 27, 28 and June 25respectively. It can be seen from the �gures that 1994 April 27 H� pro�le appears as adouble emission, but one day later, the H� pro�le had three emission peaks. While in theH� pro�les of � UMa and � Dra which were observed in same two nights, were not foundany changes. This demonstrates that the H� pro�le changes of 48 Lib are reliable. It isworth noting that the 1994 June 25 H� pro�le become again a double emission peak butthe violet emission component obviously weaker than red one. The remarkable changein the H� pro�le observed on 1994 April 27-28 implies the possible occurrence of rapidviolent activity in the stellar emission envelope.2. H� emission pro�les of the star exhibit ultrarapid and as if cyclic changes. 16spectra of the star were taken on 1994 April 28 (see Figure 2a). The H� displayed changewith time. It is seen at a glance that, there were two red emission components varying inintensity. The bottom pro�le in Figure 2b represents the mean pro�le of these spectra,and the other which are formed by subtracting the mean pro�le from each spectrum, arethe line pro�le residuals. It is obvious that its H� emission undergoes the ultrarapidchanges on a time scale of minutes.It can be seen from Figure 2b that the ultrarapid variations of the H� pro�les resemblethe moving bumps which have been observed at high-resolution and high-signal-to-noise-ratio in the absorption lines of some Be stars (Walker et al., 1979; Yang et al., 1990;Floquet et al., 1992, Bossi et al., 1993). At present, there were two interpretations for theseline-pro�le variations in Be stars: photospheric non-radial pulsations (Vogt and Penrod,1983), or corotating structures in the matter above the stellar photosphere (Harmanec,1989; Gies, 1994). Our observations showed that the H� pro�les had dramatic movingfeatures but the phenomenon was not found in HeI �6678. Therefore, we may infer that
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Figure 1

Figure 2



3the H� line-pro�le variations could be due to the nonuniform distribution of the cir-cumstellar matter. The nonuniform distribution of the circumstellar envelope is possiblyrelated to the violent activity of the emission envelope in the star during 1994 April 27-28. Unfortunately, our resolution is considerably lower and observations are limited onlyto H� and HeI �6678. In order to better understand the details of the variations andthroughly investigate the nature of the variations, it is necessary to make high-resolutionand high-signal-to-noise-ratio observations of di�erent lines of interest at widely di�erentwavelengths. YULIAN GUOBeijing Astronomical ObservatoryChinese Academy of SciencesBeijing, ChinaReferences:Aydin, C., Faraggiana, R., 1978, A&A Suppl., 34, 51Bossi, M., Guerrero, G., and Zanin, F., 1993, A&A, 269, 343Delplace, A. M., Chambon, M. Th., 1976, in: Slettebak A. (ed.) Proc. IAU Symp. 70,Be and Shell Stars. Reidel, Dordrecht, p. 79Faraggiana, R., 1971, Ap. Letters, 8, 45Floquet, M., Hubert, A. M., Janot-Pacheco, E., Mekkas, A., Hubert, H., and Leister, N.V., 1992, A&A, 264, 177Gies, D. R., 1994, in: Balona, L. A., Henrichs, H. F., and Le Contel, J. M., (eds.) Proc.IAU Symp. 162, Pulsation, Rotation and Mass Loss in Early-type Stars, KluwerAcademic Publishers, London, p.89Guo Yulian, Guo Xiozhen, 1992, Inf. Bull. Var. Stars, No. 3786Harmanec, P., 1989, Bull. Astron. Inst. Czech, 40, 201Hubert-Delplace, A. M., Mon, M., Ungerer, V., Hirata, R., Paterson-Beeckmans, F.,Hubert, H., Baade, D., 1983, A&A, 121, 174Slettebak, A., Reynolds, R. C., 1978, Ap. J. Suppl., 38, 205Vogt, S. S., and Penrod, G. D., 1983, Ap. J., 275, 661Walker, G. A. H., Yang, S., and Fahlman, G. G., 1979, Ap. J., 233, 199Yang, S., Walker, G. A. H., Hill, G. M. and Harmanec, P., 1990, Ap. J. Suppl., 74, 595



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4114 Konkoly ObservatoryBudapest16 November 1994HU ISSN 0374 { 0676APT OBSERVATIONS OF SMALL-AMPLITUDE RED VARIABLESSmall-amplitude red variables (SARVs) are M giants which are pulsating with smallamplitudes (<2.5 mag) and with periods of 20 to 200 days. SARVs are believed to bepart of a sequence of red variables extending from the so-called � Librae stars (periods 10- 20 days, V amplitudes typically 0.1 mag) to the Mira stars. Along this sequence of redvariables, the incidence of variability, and the period and amplitude of variability, tendto increase with later spectral type, but the correlation is not an exact one.There are 164 known and 136 suspected variables among the approximately 500 Mgiants in the Yale Catalogue of Bright Stars. In order to clarify the variability status ofthese 500 M giants, one of us (JRP) has been conducting a search for SARVs using the 0.4m \teaching telescope" of the University of Toronto (Percy and Fleming 1992; Percy andShepherd 1992), and using the American Association of Variable Star Observers (AAVSO)network of photoelectric photometrists (Percy et al. 1994). Several SARVs which had notbeen assigned to a student observer or to the AAVSO observers were monitored for oneseason with an automatic photoelectric telescope (APT).The seven SARVs listed in Table 1 were monitored automatically with the Phoenix 100.25 m reector through the APT Service of the Fairborn Observatory, exactly as describedby Percy (1993). Table 1 lists the program (P), comparison (C) and check (K) stars,their properties, the standard deviations of the di�erential U, B and V magnitudes ofthe program and check stars relative to the comparison stars, and the assessment of thevariability of each star. A few observations were omitted for a priori reasons, e.g. if therewas a large internal standard error, if the APT quality control information indicatedthat the night was a poor one, and/or if the observation was incomplete. The standarddeviations of the constant stars (0.005 to 0.01 in B and V, 0.01 to 0.02 in U) are typicalfor observations of cool stars with this telescope.In addition to the results given in Table 1, there are the following notes on individualstars; sample light curves are given for three stars:HR5123. VAR? (YCBS). The variability is marginal, at best.HR5150. VAR? (YCBS). The star varies on time scales of �20 and >100 days (Figure1); there is also a distinct peak in the power spectrum at �6 days.HR5154. NSV 06389; V = 4.63 - 4.73 (NSV). We �nd a similar range. The variabilityis irregular, with a characteristic time scale of 20 days (Figure 2). The highest peak inthe power spectrum is at 18 days.HR5215. VAR? (YCBS). The most obvious variability is on a time scale of �100 days,but there is some evidence for more rapid variability as well (Figure 3).HR5226. CV Dra; V = 4.46 - 4.94 (YCBS). Our observations show a much smallerrange (but over a limited time interval). The power spectrum shows no dominant peak.HR5299. BY Boo; Lb? V = 5.1 - 5.28 (YCBS). The dominant peak in the powerspectrum is at 30 days.



2Table 1. APT Observations of Small-Amplitude Red Variables.Star (HR) SpT V �(U) �(B) �(V) Result �V Period (days)P 5123 M2 III 5.74 0.0204 0.0096 0.0093 constant? 0.04C 5102 G8 III 6.11 { { { constantK5149 G9 III 5.62 0.0091 0.0057 0.0047 constantP 5150 M2 III 5.01 0.0546 0.0321 0.0262 variable 0.09 6+longerC 5111 G6 III 5.73 { { { constant?K5178 K5 III 6.05 0.0373 0.0091 0.0108 constant?P 5154 M2 III 4.66 0.0155 0.0170 0.0204 variable 0.08 18?C 5177 F7 IV-V 6.50 { { { constantK5142 A3Vn 5.46 0.0075 0.0068 0.0061 constantP 5215 M2 III 5.87 0.0307 0.0198 0.0207 variable 0.07 �100?+shorterC 5195 K0 III 5.62 { { { constantK5161 G5 III 5.98 0.0117 0.0048 0.0085 constantP 5226 M3.5 III 4.65 0.0248 0.0352 0.0317 variable 0.10C 5256 K3V 6.37 { { { constantK5213 G3V 5.96 0.0080 0.0058 0.0045 constantP 5299 M4 III 5.27 0.0329 0.0510 0.0547 variable 0.17 30C 5335 gK3 6.24 { { { constantK5271 K2 III 6.27 0.0232 0.0120 0.0063 constantP 5300 M1.5 III 5.25 0.0308 0.0228 0.0230 variable 0.10 19C 5271 K2 III 6.27 { { { constant?K5280 A2V 6.15 0.0199 0.0074 0.0136 constant?
Figure 1. The V light curve HR5150 relative to HR5111.The standard error of the measurements is 0.010.



3
Figure 2. The V light curve of HR5154 relative to HR5177.The standard error of the measurements it 0.006.
Figure 3. The V light curve of HR5215 relative to HR5195.The standard error of the measurements is 0.008.HR5300. CF Boo; mpg = 7.0 - 7.13 (YCBS). The dominant peak in the power spectrumis at 19 days.Because of the limited span of the observations, it is not possible to derive preciseinformation about the amplitude and time scales of the variability. The observationshave, however, given estimates of the amplitude of short-term (days to months) variabilitywhich are useful for statistical purposes. Most of these stars are early M giants, and theamplitudes are relatively small, and the time scales short. HR 5150, for instance, showssome evidence of very short time scale variability. A few of the stars show conspicuoustime scales of variability of order weeks. At least two show variability on a time scale �100days. The origin of these long-term variations is not known. In general, the incidence,amplitude and time scales of variability, as a function of spectral type, are consistent withprevious results.
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COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4115 Konkoly ObservatoryBudapest23 November 1994HU ISSN 0374 { 0676V AND UV PHOTOMETRY OF HD 159176HD159176 is a bright (< V > = +5:m70), early (O6V + O6V), non-eclipsing binary inthe center of the open galactic cluster NGC 6383. Thomas (1975) reported an ellipsoidalvariability in the V bandpass and in this contribution we communicate that photometrysupplemented by optical and UV data derived from a number of spectral images securedby the International Ultraviolet Explorer (IUE).Table I: V di�erential photometry of HD1591761975 UT �V s.d. N PhaseMarch 15.367 �1.568 0.004 11 0.24416.390 �1.543 0.003 16 0.54819.395 �1.539 0.003 11 0.44120.328 �1.558 0.003 15 0.71821.332 �1.534 0.004 8 0.01622.340 �1.563 0.004 7 0.31523.293 �1.556 0.003 19 0.59024.322 �1.541 0.004 8 0.90426.363 �1.547 0.002 15 0.51027.243 �1.562 0.004 20 0.77229.337 �1.551 0.002 18 0.39431.325 �1.534 0.003 16 0.984April 01.293 �1.557 0.003 16 0.27202.297 �1.553 0.003 20 0.570The Thomas (1975) di�erential photoelectric photometry, with HD158859 (V= +7:m20)used as a comparison star, is listed in Table I. N is the number of magnitude di�er-ences that were averaged to obtain each tabulated magnitude di�erence, and s.d. istheir standard deviation. The photometry used the V �lter of the UBV system and a1P21 photomultiplier tube. The magnitudes were derived from capacitor charge integra-tions displayed on strip chart paper, acquired with the Lowell 0.6 meter telescope at theCerro Tololo Inter-American Observatory. A second comparison star provided a check onthe possible variability on HD159176. Each tabulated magnitude di�erence in Table I(HD159176 minus HD158859) represents an observing time interval of about 20 minutes.Corrections for extinction did not enter into the calculations. O�set by +20:m68 in theordinate in order to bring it on scale, this photometry appears as triangles in Figure 1,revealing an ellipsoidal variation with an amplitude of about 0:m05.



2Table II: V magnitudes and UV data from IUE imagesImage Phase 1270�A{1350�A 1420�A{1480�A 1650�A{1850�A FESSWP (�10�10) (�10�10) (�10�10) mV45704 0.0467 3.366 2.591 1.801 +5.7645705 0.0539 3.388 2.608 1.811 +5.7745708 0.0796 3.379 2.609 1.810 +5.7645709 0.0880 3.403 2.628 1.810 +5.7245711 0.1205 3.357 2.599 1.795 +5.7745712 0.1288 3.423 2.623 1.812 +5.7145715 0.1535 3.415 2.621 1.809 +5.7545716 0.1616 3.315 2.558 1.794 +5.7745719 0.1859 3.421 2.639 1.823 +5.7445720 0.1937 3.451 2.665 1.857 +5.7545723 0.2190 3.463 2.672 1.849 +5.7345724 0.2268 3.478 2.701 1.866 +5.7345727 0.2521 3.444 2.674 1.848 +5.7345729 0.2757 3.486 2.693 1.855 +5.7545731 0.2947 3.489 2.678 1.857 +5.7845733 0.3203 3.476 2.695 1.849 +5.7745735 0.3378 3.463 2.656 1.841 +5.7845794 0.4220 3.233 2.522 1.750 +5.7545795 0.4294 3.293 2.542 1.768 +5.7845746 0.6247 3.402 2.591 1.802 +5.7645748 0.6429 3.423 2.638 1.827 +5.7445680 0.6826 3.400 2.639 1.817 +5.7245683 0.7173 3.481 2.675 1.846 +5.7345686 0.7503 3.512 2.684 1.856 +5.7345687 0.7574 3.519 2.696 1.861 +5.7545693 0.9003 3.340 2.570 1.761 +5.7645694 0.9086 3.383 2.600 1.802 +5.7645697 0.9333 3.422 2.612 1.811 +5.7545698 0.9410 3.408 2.610 1.815 +5.7245701 0.9639 3.376 2.609 1.806 +5.77Column 1 of Table II lists the image numbers of 30 IUE spectra that were securedduring three consecutive periods of the binary. These high resolution images were obtainedby the SWP (Short Wavelength Primary) camera aboard the spacecraft through the largeaperture. Phases for the photometry data in the present paper were calculated from thefollowing constant{period ephemeris kindly provided by R. H. Koch:Pri:Min: = HJD2; 448; 886:263 + 3:d366764 � E;which is consistent with the optical photometry of Thomas and the accurate radial velocitysolution of Stickland et al. (1992) based on the IUE material.
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Figure 1UV light curves were derived from the IUE spectral images in the following way. Asquare �lter [1270�A{1350�A] applied on a given spectral image integrated all ux between1270�A and 1350�A ie, �lter transmittance is 100% within the bandpass and zero outside).This integrated ux was then divided by the bandwidth (in this case 80�A) to yield averagemonochromatic ux (in units of MFU) over that bandpass. These measures are listed incolumn 3, Table II. Two additional data sets, derived in the [1420�A{1480�A] and [1650�A{1850�A] bandpasses, are also listed in Table II. This UV photometry was restricted tothe 30 most recent large-aperture, high-dispersion SWP spectral images, since the otherarchival images were obtained through the small aperture, or span a di�erent (LWP)spectral region, or are of low resolution.UVmagnitudes in each bandpass were computed from the listed uxes by �rst multiply-ing by the bandwidth (yielding uxes in FU), and then calculatingmUV = �2:5�log(flux).The light curves so computed are displayed in Figure 1, displaced in the ordinate scaleby the following quantities to bring them on scale:crosses: [1270�A{1350�A], by �0:m10stars: [1420�A{1480�A], by �0:m58diamonds: [1650�A{1850�A], by +0:m43.None of the three bandpasses is contaminated by wind lines and the estimated accuracyof the measures is better than � 0:m01.



4All three UV light curves are remarkably similar, even though they span almost 600�A.The ellipsoidal variability evidenced in the optical light curve is also present in all threeUV data sets at a level of 0:m05 to 0:m08, depending on the signi�cance attributed to thetwo fainter measures near phase 0.42 and to the one near phase 0.9.The Fine Error Sensor (FES) is an optical sensor aboard the IUE spacecraft intendedfor target acquisition rather than photometry. Nevertheless, each IUE image is supple-mented with \FES counts" from the source which were converted to the V magnitudeslisted in Table II, column 6, using IUE Data Analysis Center (IUEDAC) software. ThisFES-derived photometry, displaced by +12:m95 in the ordinate scale, is displayed in Figure1 by squares. The errors, commonly claimed to be � 0:m10, clearly hide the ellipsoidalvariability revealed in the Thomas data and in the UV light curves.J. C. THOMAS2290 Montezuma Dr.Campbell, CA 95008U.S.A. I. PACHOULAKISDepartment of Physicsand AstronomyUniversity of Pennsylvania209 S. 33rd Str.Philadelphia, PA 19104U.S.A.References:Stickland, D. J., Lloyd, C., Koch, R. H., Pachoulakis, I., and Pfei�er, R. J., 1992, TheObservatory, 112, 150Thomas, J. C., 1975, Bull.A.A.S., 7, 533



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4116 Konkoly ObservatoryBudapest24 November 1994HU ISSN 0374 { 0676CF Cas = NSV14787During my work on PICA project (Precise Identi�cation and Coordinate Adjustmentof about 7000 variables) I have found that CF Cas is identical with NSV 14787.CF Cas = 347.1931 = SVS 256 is a well known classical cepheid located in theopen cluster NGC 7790. It was discovered by Beljawsky (1931) and soon received its�nal designation (Guthnick, Prager, 1934). From the time of its discovery the star wasincluded in many photometric and spectroscopic researches.NSV 14787 is listed as star No. 750 in a catalogue of proper motions of stars in theregion of open clusters NGC 7788 and NGC 7790 (Ishmukhamedov, 1966). Neither chartnor equatorial coordinates were published for this star in his paper. Later it was includedin the New Catalogue of Suspected Variable Stars (Kholopov et al., 1982).While working on �eld variable stars around QX Cas I have noticed that coordinatesreported in NSV for NSV 14787 are about 1' north of the star I have earlier identi�ed asQX Cas. To �nd additional information, usable for correct identi�cation, I have checkedIshmukhamedov's paper (the only one found for NSV 14787 at all). He gives therethe used procedures and also a catalogue, listing star sequence number, photographicmagnitude, approximate xy coordinates in mm, proper motion components and a shortremark. From the xy coordinates and magnitudes I have plotted a chart, covering �eldaround star No. 750 (see Figure 1, in the middle). Comparison of this plot with scannedpaper copy of POSS plate O-1233 (Figure 1, left) gave following results :| star No. 692 without var remark was identi�ed as NSV 14781 .| star No. 705 without var remark was identi�ed as CEab Cas.| star No. 840 with var remark was identi�ed as QX Cas.| star No. 750 = NSV 14787 with var remark has no suitable optical counterpart at theplotted position.From this it is clear that NSV 14787 cannot be identical with QX Cas. From the com-parison one can also see that the coordinates given in NSV for NSV 14787 are erroneous.So where is this star ?Another comparison of plot and scanned POSS shows that while star No. 750 is super-uous in it's location, one bright star (by chance variable CF Cas) is missing on the plot.Close look shows that plotted stars do NOT exactly match their counterparts on the sky.This can explained partly by the fact that catalogue xy coordinates are only approximate,having the precision stated to be 0.1 mm, but in fact a bit worse. But such errors can'thelp us. Therefore I have checked the whole catalogue for evident misprints { and found13 of these (stars Nos. 87, 113, 161-165, 282, 609, 793, 847, 1055 and 1072), out of 1088listed stars. I have found also some other misprints in the text part so I have checkedthe possibility there is a misprint in xy coordinates of stars No. 750 and I have found asolution. The printed y coordinate is �6:0, while at �2:0 (and same x coordinate) is the
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Left: Scanned POSS plate O-1233. The picture was processed after scanning to elimi-nate the faintest stars. Middle: Plot from catalogue of Ishmukhamedov (1966). The opencircle marks the position of star No. 750 on its original place. Right: Plot from GSC.Arrowed stars are CEab Cas, CF Cas, QX Cas and NSV 14781, while crossed circlesmark the (bad) GCVS and NSV positions for QX Cas and NSV 14787. The area coveredby all the charts is the same { about 15'�20' with north up.Table 1. Comparative table of original data for NSV14787, GSC4281.1902, GSC4281.1230,CF Cas and QX And. CF Cas and QX And. Data concerning NSV14787 are from NSV,data for CF Cas and QX Cas are from GCVS, data for CF Cas (Plaut) are by Plaut(1977) and data for GSC4281.1902 for GSC4281.1902 and GSC4281.1230 are from GSC.Photometric system code 1 for GSC represents the Kodak IIa-D plate with W12 �l-ter. Coordinates printed in italics were computed from the above stated data sources.

bright star, having up to this moment no counterpart in catalogue. I suppose these starsare identical for these reasons :{ after correction the match with real star is quite good.{ misprints are often in the paper of Ishmukhamedov.{ star No. 750 has a var remark and CF Cas is variable.{ the photographic magnitude of star No. 750 does not contradict B magnitudes of CF Cas.



3Summary information can be found in Table 1. Following cross-identi�cations arevalid:CF Cas = 347.1931 = SVS 256 = NSV 14787 = Vat ph 23h52m+61�No. 39660 =GSC 4281.1902QX Cas = SVS 969 = CSV 5816 = GSC 4281.1230 Jan M�ANEK�Stef�anik ObservatoryPet�r��n 205118 46 Praha Czech RepublicInternet : observ@earn.cvut.czReferences:Beljawsky, S., 1931, Astronomische Nachrichten, 243, 115Guide Star Catalogue v1.1, 1992, The Space Telescope Science Institute, Baltimore, Mary-land, USA, on CD-ROMGuthnick, P., Prager, R., 1934, Astronomische Nachrichten, 251, 257Ishmukhamedov, Kh., 1966, Circular Tashkentskoi Astr. Observatorii, No. 345Kholopov, P.N., et al., 1982, New Catalogue of Suspected Variable Stars, Nauka, MoscowKholopov, P.N., et al., 1985, General Catalogue of Variable Stars, 4th ed., Nauka, MoscowPlaut, L., 1977, Astronomy & Astrophysics Suppl., 28, 169



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4117 Konkoly ObservatoryBudapest28 November 1994HU ISSN 0374 { 0676PHOTOELECTRIC OBSERVATIONS OF THE CLOSEECLIPSING BINARY VW CEPHEIDi�erential photoelectric photometry of the close eclipsing binary VW Cephei (SAO9828, Mv=7.45�0.12, B�V=+0.73�0.20) was carried out during the summer 1993 at thestation of Capanne di Cosola (AL, Italy). A total of 473 data points were collected in theinstrumental V color.The comparison star was HIC103219 (SAO9911, Mv=6.047�0.031, B�V=+0.934�0.015) and the check one was HIC101824 (SAO9836, Mv=7.076�0.031, B�V=+0.934�0.015).Photometry of VW Cephei was carried out with a 200mm Schmidt{Cassegrain f15telescope equipped with a solid state photoelectric photometer Optec SSP3 operating inthe Johnson{Morgan B and V bands.Five heliocentric times of minimum were computed using the available observations.The heliocentric times of minimum obtained with the Minimum Entropy SOP method(MEMSOP, Gaspani 1993a) are listed in Table 1. The O�C residuals computed withrespect to the ephemeris (Navratil, 1994):Tmin (HJD) = 2448862.5255 + 0:d27831460�E (1)are listed in the same table. It is interesting to remark that all the residuals are system-atically negative. This means that the ephemeris (1) must be updated in order to satisfyour data.On the other hand the moments of minima observed by Abbott et al. (1994) as well asVink�o et al. (1993) give as yet negative residuals of comparable magnitude with respectto the ephemeris (1).Therefore we computed an updated ephemeris making use of our data as well as therecent data of Navratil (1994), Abbott et al. (1994) and Vink�o et al. (1993) in order toincrease the accuracy of the least squares �t.On the basis of the available times we obtained the following least squares �t:Min.I (HJD)= 2448862.5220 + 0:d2783076�E (2)� 0.0026 � 0.0000024Table 2 shows the residuals computed with respect to the ephemeris (2).VW Cephei is an active close binary whose light curve shows temporal changes. Thisvariability has been interpreted as arising from the presence of dark starspots locatedmainly on the photosphere of the more massive star of the system (Bradstreet and Guinan,1990).After these premises, it seems to be useful to try to recover the true light curve fromthe noisy data in order to show changes in the height of the maxima, depth of the minimaand photometric perturbations.
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Figure 1. Light curve of VW Cephei. The solid line is the signal restoredwith the optimum Wiener �lter and the squares are the individual data points.Table 1. Heliocentric times of minimumObserved Minima E O�C2449186.479 �0.003 1164 �0.005 (Min.I)2449191.479 �0.008 1182 �0.014 (Min.I)2449192.457 �0.006 1185.5 �0.010 (Min.II)2449192.604 �0.005 1186 �0.003 (Min.I)2449193.42 �0.02 1189 �0.022 (Min.I)In order to recover a convenient estimate of the true signal from the noisy data we pro-cessed the noisy phased data with a signal restoration technique based on the OptimumWiener Filter Theory (Gaspani, 1993b).Figure 1 shows the restored light curve, graphed as a solid line across the original datapoints and Table 3 shows the results obtained.



3Table 2. Residuals from the ephemeris (2).Epoch Observed time Residual SourceE of minimum (O�C)JD 2440000+�7.5 8860.438 0.002 (a)�0.5 8862.386 0.002 (a)0.0 8862.525 0.003 (a)1161.0 9185.637 �0.001 (b)1164.0 9186.479 0.006 (c)1164.5 9186.614 0.003 (b)1165.0 9186.750 �0.001 (b)1182.0 9191.479 �0.003 (c)1185.5 9192.457 0.001 (c)1186.0 9192.604 0.008 (c)1189.0 9193.420 �0.011 (c)1261.0 9213.465 �0.004 (d)1401.0 9252.431 �0.001 (d)1404.5 9253.405 0.000 (d)(a) Navratil (1994), (b) Abbott et al. (1994), (c) Aluigi et al. (present paper), (d) Vink�oet al. (1993) Table 3 Delta V(VW Cep�HIC103219)Primary Minimum �1.748Maximum I �1.367Secondary Minimum �1.630Maximum II �1.380Marco ALUIGIGEOS - 3, Promenade Venezia,F-78000 Versailles (France) Gianni GALLIGEOS - 3, Promenade Venezia,F-78000 Versailles (France)Adriano GASPANIOsservatorio Astronomico di BreraVia Brera 28, Milano (Italy), andGEOS - 3, Promenade Venezia,F-78000 Versailles (France)



4References:Abbott, B. Rumignani, D., 1994, Inf. Bull. Var. Stars, No. 4041Bradstreet D., Guinan, E., 1990 in "Active Close Binaries", ed. C. Ibanoglu, pag. 467Gaspani, A., 1993a, "The algorithms useful in �nding the extrema of the light curves".Talk presented to the Second GEOS Workshop on the Eclipsing Variable Stars andtheir Data Processing", S.Pellegrino Terme (Italy), 1993, 21-22 MayGaspani, A., 1993b, "The processing and the restoration of the light curves". Talk pre-sented to the Second GEOS Workshop on the Eclipsing Variable Stars and theirData Processing", S.Pellegrino Terme (Italy), 1993, 21-22 MayNavratil M., 1994, Inf. Bull. Var. Stars, No. 3997Vink�o, J., G�al, J., Szatm�ary, K., Kiss, L. 1993, Inf. Bull. Var. Stars, No. 3965



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4118 Konkoly ObservatoryBudapest29 November 1994HU ISSN 0374 { 067635 NEW BRIGHT MEDIUM- AND HIGH- AMPLITUDE VARIABLESDISCOVERED BY THE TYCHO INSTRUMENTOF THE HIPPARCOS SATELLITE1The HIPPARCOS project will discover a large number of hitherto unknown variablestars, as a side result of a primarily astrometric satellite (for a description see Perryman,1989, and references therein). The HIPPARCOS main instrument is expected to detectlow-amplitude variability in several 10 000 stars, while the TYCHO instrument will scan1 million stars down to about B=12 for medium- to high-amplitude variations. Thefour-year lifetime of the satellite ended in August 1993. The reduced data, including theindividual photometric measurements of all observed stars, will become available to thegeneral astronomical community in 1997.Here we present a small list of new bright medium- to high-amplitude variables thatbecame obvious during routine astrometric processing of the TYCHO data. All werechecked for known counterparts in the General Catalogue of Variable Stars (GCVS), inthe New Catalogue of Suspected Variables (NSV), and in the �ve name lists of newlydesignated variable stars issued since 1985 (IBVS 2681, 3058, 3323, 3530, 3840). Ground-based follow-up observations are encouraged to clarify the nature of the stars and toassess the quality of these preliminary TYCHO results. The amplitudes (as observed byTYCHO) are mostly above 0.5 magnitude, with 6 of them exceeding 1 magnitude.The 35 new variables are listed in Table 1. The columns of the table contain, in turn:the designation of the star in the Space Telescope Guide Star Catalogue, the J2000 posi-tion, the observed range of variability in the T magnitude (de�ned below) and remarks.For each of the stars there are of the order of 100 TYCHO observations in two wavelengthbands (close to B and V, respectively). Nevertheless light curve classi�cation from thesedata is very di�cult because the observations are extremely unevenly distributed in time.Table 1 therefore gives only rough indications on the character of the variability.Among the 35 stars in Table 1 there are six NSV stars (indicated in the remarkscolumn). The TYCHO measurements thus con�rm the suspected variability of theseobjects.Figures 1 and 2 show the observed light curves for two of the NSV objects as anillustration of the TYCHO data. The T magnitude is a broad-band optical magnitudederived from the sum of the photon counts in the TYCHO B and TYCHO V photometricchannels, under the condition that T=B=V if B-V=0. See Halbwachs et al., 1992, formore details.Acknowledgements: This work was supported by Bundesministerium f�ur Forschungund Technologie, Deutsche Agentur f�ur Raumfahrtangelegenheiten (DARA), Projects500092020 and 500091060, and by the Danish Space Board. The results presented hereare based on the collaborative e�ort of the HIPPARCOS and TYCHO scientists andengineers, scattered all over Europe.1Based on observations made with the ESA Hipparcos satellite



2Table 1. Results on the 35 new variablesGSC/TIC Id R.A. 2000 Dec. 2000 T(max) T(min) Remarks8468 104 0h20m20:s2 �57�9'48" 9.37 10.662345 1896 3 19 01.5 32 41 16 7.90 8.338503 158 3 37 44.6 �55 23 47 8.67 10.13 NSV12147572 1544 3 44 18.7 �41 53 52 8.22 8.99 350 days period?3347 1499 4 48 15.4 47 16 29 9.24 9.773738 234 5 06 31.7 55 21 13 7.73 8.51 periodic, 90 days2910 447 5 31 26.8 38 19 11 7.54 8.23709 46 5 32 54.5 13 03 07 9.04 9.69 NSV21063378 458 6 10 21.3 47 44 22 8.16 8.676513 1712 6 16 01.9 �27 30 34 8.29 9.447102 1296 7 05 13.9 �35 56 23 7.42 8.31 NSV33798143 1629 7 56 20.9 �49 58 55 8.38 9.697132 590 8 01 32.9 �37 11 50 8.06 8.60 400 days period?8155 343 8 38 01.0 �46 54 16 7.89 9.35 NSV41668585 1054 9 36 14.7 �52 32 41 8.13 8.98 360 days period?7729 173 11 02 13.9 �41 06 51 7.14 7.558212 1230 11 04 31.4 �51 13 19 8.43 10.00 SRb type?5511 693 11 15 23.6 �11 35 17 7.62 7.96 periodic?8653 1082 13 14 08.3 �54 41 35 8.59 9.151466 869 13 43 59.2 21 49 05 8.81 9.732549 677 14 15 58.3 34 26 15 8.91 9.536199 618 15 56 40.1 �22 01 40 8.85 9.83 NSV7344, RCrB type?7850 1060 15 57 59.7 �43 57 49 8.94 10.07 NSV7357353 301 15 59 05.8 0 35 45 7.51 8.2 eclipsing?8710 1370 16 01 36.3 �54 08 36 8.67 9.28 slowly variable7362 894 17 15 15.5 �30 32 14 8.77 9.388353 620 17 21 04.6 �51 07 14 9.47 10.736306 417 19 30 09.6 �19 23 08 8.74 9.285153 387 19 41 07.6 �03 55 10 8.38 9.058782 316 19 43 13.7 �56 15 36 8.25 8.651089 751 20 46 49.3 7 33 11 8.64 9.12 eclipsing?7987 835 21 25 28.4 �41 42 07 8.26 8.98 periodic?7990 374 21 54 22.3 �41 15 58 8.59 9.368827 195 22 57 05.8 �57 24 04 7.68 8.718833 1050 23 44 19.2 �54 26 10 8.12 8.74
Figure 1: TYCHO light curve of GSC 8155 343 = NSV 4166. All raw observations ofthe star by TYCHO are shown. The di�erent symbols denote di�erent apertures of theinstrument. The T magnitude is de�ned in the text. The strong clumping of the pointsis an unavoidable consequence of the (primarily astrometric) measuring schedule of theHIPPARCOS satellite. The scatter of the points within each clump is due to the randommeasurement errors. They will be somewhat smaller after the �nal photometric reductionof the TYCHO data. The variability of this suspected variable is con�rmed by the datashown here.
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Figure 2: TYCHO light curve of GSC 6199 618 = NSV 7344. Same remarks as for Figure 1Valeri MAKAROV (1),Ulrich BASTIAN (2),Erik HOEG (1),Volkmar GROSSMANN (3),Andreas WICENEC (3)(1) Copenhagen University Observatory, Copenhagen, Denmark(2) Astronomisches Rechen-Institut,Heidelberg, Germany(3) Astronomisches Institutder Universitaet, Tuebingen,GermanyReferences:Halbwachs, J.-L. et al., 1992, Astron. Astrophys., 285, 193Perryman, M.A.C., 1989, Nature, 340, 111



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4119 Konkoly ObservatoryBudapest30 November 1994HU ISSN 0374 { 0676FIVE NEW DHK VARIABLESMy continuing photographic patrol has resulted in the discovery of four more variablestars that are not listed in the General Catalogue of Variable Stars (Kholopov et al., 1985)or the subsequent Name Lists of the Variable Stars (Kholopov et al., 1985, 1987, 1989;Kazarovets and Samus 1990; Kazarovets et al., 1993). Nor are they listed in the NewCatalogue of Suspected Variable Stars (Kholopov et al., 1982). In addition, a �fth newvariable star, DHK 38, was discovered photoelectrically during observations of Nova Aql1993 (Green, 1993). Positions and preliminary magnitude ranges, types, and periods aregiven in Table 1, which continues the list in Kaiser (1992).I have con�rmed photoelectrically the variability of DHK 37, 38, 40 and 41. David B.Williams has examined DHK 37 and 39-41 on the Harvard patrol plates, con�rmed theirvariability, and provided the photographic magnitude ranges cited in the Table. MarvinE. Baldwin has visually monitored the new eclipsing binaries, detected additional minima,and helped to determine the periods. The observations of each star will be published whenanalysis is completed.DHK 39-41 were discovered using photographs taken with the newly completed Auto-matic Photographic Patrol (APP). The APP is an automated camera in equatorial mountcontrolled by computer. It will be described in detail elsewhere.Table 1Var. Designation RA (1950) Dec (1950) Range Type P (days)DHK 37= 07h35m11s 32�39' 41" 10.4-11.8 pg SR: ?GSC2457:0279DHK 38=SAO124400 19 10 43 01 29 29 9.31-9.69 V Lb: {HD179624PPM167402DHK 39= 19 10 21 35 18 13 10.9-11.6 pg SR: ?GSC2661:1058DHK 40=SAO46698 17 23 09 49 41 16 9.38-9.87 V EB 0.530BD+49�2630PPM56164DHK 41=SAO76494 04 09 06 21 49 11 8.98-9.4: V EA 3.176HD284195



2The APP is supported by a grant from NASA administered by the American As-tronomical Society, for which I am most grateful. I would also like to thank David B.Williams and Marvin E. Baldwin for helping to con�rm the variability and determine theperiods of these stars. The variables were detected using a projection blink comparator(PROBLICOM) as described by Mayer (1977). Daniel H. KAISER2631 Washington StreetColombus, IN 47201USAReferences:Green, D. W. E., 1993, I.A.U. Circ, No. 5818Kaiser, D. H., 1992, Inform. Bull. Var. Stars, No. 3814Kazarovets, E. V., and Samus, N. N., 1990, Inform. Bull. Var. Stars, No. 3530Kazarovets, E. V., Samus, N. N. and Goranskiy, V. P., 1993, Inform. Bull. Var. Stars,No. 3840Kholopov, P. N. editor, et al., 1982, New Catalogue of Suspected Variable Stars, MoscowKholopov, P. N. editor, et al., 1985, General Catalogue of Variable Stars, MoscowKholopov, P. N., Samus, N. N., Kazarovets, E. V., and Perova, N. B., 1985, Inform. Bull.Variable Stars, No. 2681Kholopov, P. N., Samus, N. N., Kazarovets, E. V., and Perova, N. B., 1987, Inform. Bull.Variable Stars, No. 3058Kholopov, P. N., Samus, N. N., Kazarovets, E. V., and Perova, N. B., 1989, Inform. Bull.Variable Stars, No. 3323Mayer, B., 1977, Sky and Tel., 54, 246



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4120 Konkoly ObservatoryBudapest5 December 1994HU ISSN 0374 { 0676A FLARE EVENT ON HR25171HR2517 = SAO114465 (spectral type B II-III, V = 6:15) was not known as a variable.It is even listed as \a photoelectric standard with con�rmed long-term stability" in theHipparcos Input Catalogue (Turon et al. 1992). The star was used for more than ten yearsas comparison star to the Be star V 505 Mon (Vogt & Sterken 1993) in the framework ofthe \Long-term Photometry of Variables" (LTPV) project (Sterken 1983). HR2517 also�gured as a standard star for the LTPV project, until 1992, when it suddenly brightenedby about 0:m10 in the y, b and v bands, and by 0:m15 in u. As shown in Fig. 1, this ash-likeactivity is modulated with a period slightly longer than one month, suggesting rotationof a hot spot.

Figure 11BASED ON OBSERVATIONS CARRIED OUT AT THE ESO LA SILLA OBSERVATORY



2Unfortunately, this increased activity approximately coincided with the end of theobservations of the star, so that only two cycles have been monitored. Only a few pointshave been obtained in 1993, but they show that the star was still active.Detailed analysis of this are and of the previous microvariability of HR2517 is beingcarried out. We plan to secure more photometric and spectroscopic observations of thisobject in the following months. Photometric monitoring of HR2517 by other observers,with special emphasis towards the determination of the duration of the active state, isstrongly encouraged.All data used here will become available in the course of 1995 through the CDS DataCenter in Strasbourg.C. STERKEN1University of Brussels (VUB)Pleinlaan 2B-1050 Brussels, Belgium J. MANFROID2Institut d'AstrophysiqueAvenue de Cointe 5B-4000 Li�ege, Belgium1 Belgian Fund for Scienti�c Research (NFWO)2 Belgian Fund for Scienti�c Research (FNRS)References:Sterken, C., 1983, The Messenger 33, 10.Turon, C., Cr�ez�e, M., Egret, D. et al., 1992, The Hipparcos Input Catalogue, ESA SP-1136Vogt N., Sterken C. 1993, Inf. Bull. Var. Stars, 3958



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4121 Konkoly ObservatoryBudapest9 December 1994HU ISSN 0374 { 0676THE LONG TERM PHOTOMETRIC BEHAVIOUR OF THECATACLYSMIC BINARY HX PEGASIThe photometric history of HX Pegasi has been unclear until now. Green and Kris-tian (1975) believed (from three scattered observations) the star to have had \remainedbright" near V=13m from July 1973 to October 1974 at least. Eachus and Liller (1976)found it \irregularly varying" between B=13:m2 and 16:m5 with \no evidence of nova-likeactivity" on 162 Harvard plates of 70 years. I. Meinunger (1976) was not able to detectthe star above threshold of Sonneberg Sky Patrol exposures; this was, however, becauseshe searched at a wrong position (that has nothing to do with the misprint in the headingof her article. Greenstein et al. (1977) called the star \erratically variable". Ringwald(1993) in the course of a thorough spectroscopic investigation caught the object during arapid ascent of its brightness in one night, followed by a decline in the next one.Moreover, the star has been included erroneously in the listings of nearby stars ofGliese and Jahreiss (1979) and of Petit (1980), because McCook and Sion (1977) andothers took the object for a white dwarf of 13th apparent magnitude.As this binary deserves special interest because of its probable sdK secondary, I havedetermined its brightness on a sample of almost 500 Sonneberg Sky Patrol plates takensince 1962 mainly by H. Huth and B. Fuhrmann, and I came to the following results: thelong-term light curve is characterized by numerous dwarf-nova-like eruptions up to 12:m4 pg(Figure 1). The Mt. Wilson magnitude system of Selected Area 91 served as a standard.From this light curve and from statistical considerations (after Wenzel and Richter, 1986)a mean cycle length C of about 30 days can be derived. Strong secondary uctuations(range: 0.5 mag, time scale: hours to days) are observed during several high states.
Figure 1



2We did not �nd any short full range eruptions of a length of the order of one day. But, asthis might be attributed to the rather limited length of our sample, the nature of the rapiddecline observed by Ringwald (1993) is still undecided. If we take into account the faintobservations of Greenstein (1986) (B=17:m2) and the minimum data of Eachus and Liller(1976) (mpg=16:m5), an amplitude of about 4:m5 pg can be deduced. This is rather largea value as compared with an average taken from the Kukarkin{Parenago relationship fordwarf novae (e.g. Richter and Br�auer, 1989) at C=30 days. Far reaching plates are notat our disposal. We hope that CCD observations which we have been performing at oneof the Sonneberg 60 cm mirrors since October 1994 will clear up the low state behaviourand whether there are eclipses.I thank the German Bundesministerium f�ur Forschung und Technologie for funds undercontract No. 05-2S052A. W. WENZELSternwarteD 96515 SonnebergGermanyReferences:Eachus, L. J., and Liller, W., 1976, IAU Circ., No. 2907Gliese, W., and Jahreiss, H., 1979, Astron. Astrophys. Suppl. Ser., 38, 423Green, R. F., and Kristian, J., 1975, IAU Circ., No. 2892Greenstein, J. L., 1986, Astron. J., 92, 867Greenstien, J. L., Arp, H. C., and Shectman, S., 1977, Publ. Astron. Soc. Paci�c, 89,741McCook, G. B., and Sion, E. M., 1977, Villanova Univ. Obs. Contr., No. 2Meinunger, I., 1976, Mitt. Ver�anderl. Sterne Sonneberg, 7, 182Petit, M., 1980, Inf. Bull. Var. Stars, No. 1788Richter, G. A., and Br�auer, H.-J, 1989, Astron. Nachr., 310, 413Ringwald, F. A., 1993, Thesis. Dartmouth CollegeWenzel, W., and Richter, G. A., 1986, Astron. Nachr., 307, 209



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4122 Konkoly ObservatoryBudapest12 December 1994HU ISSN 0374 { 0676ECLIPSE CURVES OF UX UMa IN 1992UX UMa is considered as an example of relative orbital stability for an interactingbinary although the shape of its light curve is quite variable. Besides eclipses and ickeringMandel (1965) proposed that the orbital period itself of this eclipsing binary varies witha period of 10600 days.The presented photoelectric data of UX UMa were obtained during 8 nights at theend of December 1992 and at the beginning of January 1993. The observations werecarried out with a 0.6 m telescope of Mt. Suhora Observatory (Poland), equipped with adouble beam photometer and an autoguider (Kreiner et al., 1992). In order to satisfy therequirement of the two-channel photometer (that the distance between a variable and acomparison star to be between 10 and 20 arcmin), we used the star marked \B" in Figure1 as a comparison and BD+52�1720 (marked \N") and BD+52�1722 (marked \C") ascheck stars. Figure 2 shows that the star \B" is constant.The data were phased according to the ephemeris of Mandel (1965)MIN = J.D.(Hel)2427341.22392 + 0.196671299�E (1)Some of our eclipse curves are presented in Figure 3. On the right side on every curveis the cycle number introduced in Table 1 (down). The magnitude di�erence in the sensecomparison�variable on the vertical axis is relative to the central curve in every colour.The other curves are moved up or down to get a good visibility. (The U curves are omittedfrom Figure 3 because their quality is too poor.)



2

Figure 3Table 1 includes the observed times of minima with the errors of their determinationand respective O�C values according to the ephemeris (1).



3Table 1Cycle Minimanumber E Filter J.D.(Hel.) O�C110000 + 2448900.+7 no 76.63824�0.00015 �0.0019422 no 79.58831�0.00002 �0.0019427 no 80.57149�0.00002 �0.0021231 no 81.35816�0.00003 �0.0021332 no 81.55583�0.00010 �0.0011437 U 82.53816�0.00033 �0.0020637 B 82.53831�0.00042 �0.0019137 V 82.53844�0.00060 �0.0018142 B 83.52089�0.00025 �0.0027942 V 83.52137�0.00022 �0.0023143 B 83.71715�0.00054 �0.0032043 V 83.71796�0.00038 �0.0013952 B 85.48882�0.00014 �0.0015752 V 85.48858�0.00010 �0.0018153 U 85.68473�0.00079 �0.0023353 B 85.68531�0.00030 �0.0017553 V 85.68539�0.00035 �0.0016778 B 90.60191�0.00005 �0.00194Analysis of our eclipse curves allows us to draw the following conclusions:(1) The times of minima in di�erent colours in the same cycle coincide within theerrors of their determination. The small di�erences between the times of the minima indi�erent colors, when observed simultaneously, show that the minima occur in a sequenceU, B and V (except for cycle 52).(2) The mean phase of our observations relative to the Mandel's 29.02 yr cycle (Nather& Robinson, 1974) is  = (J.D.Hel.�2435000)�0.0000934 = 0.32 (2)Then it turns out that our mean O�C residual value �0:d00199 (marked as a diamondin Figure 4) falls just on the periodic curve adapted from Quigley & Africano (1978), i.e.our observational data support 29.02 yr cycle of UX UMa.(3) In this observational season we obtain the mean orbital period of 0:d1966714. Thisvalue is very near to that of Mandel (1965) and Kukarkin (1977).(4) The shape of the eclipse curves in the same colours changes from cycle to cycle.Usually the bottom of the eclipse is almost symmetric with respect to the light minimum,but in some cases its rising branch is deformed. Similar peculiarities were seen by Warner& Nather (1972);(5) The mean duration of the whole minima in di�erent colours is about 42 minutesand the mean duration of the stillstand on the ascending branch of the eclipse is about17 minutes;



4
Figure 4. O�C residuals according to Mandel's 29.02 yr cycle(6) The mean depth of minima in di�erent colours is respectively �V=1m; �B=1:m25;�U=1:m5.(7) A small stillstand is visible on the descending branch of the eclipse nearly symmet-rically to the one on the ascending branch. It is most apparent in the cycles 22 and 42.This feature is more clearly visible in B than in V.Acknowledgements. This work was partially supported by a grant �-104 from Bulgar-ian National Science Foundation. The authors are grateful to the Krakow PedagogicalUniversity for the telescope time and to Dr. G. Pajdosz for the useful discussion.Diana P. KJURKCHIEVADragomir V. MARCHEVShoumen University,9700 Shoumen,BulgariaReferences:Kreiner, J. et al., 1993, IAU Coll., No. 136 { Poster Papers on Stellar Photometry, ed. I.Elliott and C. Butler, Dublin Institute for Advanced Studies, p. 80Kukarkin, B., 1977, MNRAS, 180, 5PMandel, O., 1965, Perem.Zvezdy, 15, 474Nather, E., Robinson, E., 1974, ApJ, 190, 637Quigley, R., Africano, J., 1978, PASP, 90, 445Warner, B., Nather, R., 1972, MNRAS, 159, 429



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4123 Konkoly ObservatoryBudapest13 December 1994HU ISSN 0374 { 0676KY Ara IS MISIDENTIFIEDKY Ara was discovered by E. Boyce (Shapley et al., 1939) and was classi�ed as apossible dwarf nova. Finder charts appear in Tsesevitch & Kazanasmas (1971), Wycko�and Wehinger (1978), and Duerbeck (1987), with the later two being based on the 1971paper. This 1971 �nder chart is based on examination of the original Harvard plates(Tsesevits & Kazanasmas, 1971).Only one outburst has been seen, in early July 1937 (JD2428715-721), and this wason four unidenti�ed plates in the Harvard archival plate collection (Shapley et al., 1939).This single eruption was selected from a search through the GCVS as a candidate for beingan event similar to those expected from gravitational lensing by a foreground MACHOstar. Such events must be color-neutral, time symmetric, and unique. We looked into thecase of KY Ara to see if the eruption could be a MACHO event.Photometry of the star identi�ed by Duerbeck (1987) was performed at the CerroTololo Inter-American Observatory on 25 July 1994. The brightness of this star wasmeasured with various standard �lters as U=16.88, B=16.82, V=16.21, R=15.82, andI=15.45 with uncertainties of roughly 0.02 magnitudes. These are the normal colors of aG0 main sequence star, not those of a dwarf nova.Table 1Plate JD Comments on brightness of KY AraA19438 2428692 KY Ara invisible, G0 star visibleA 19446 2428694 KY Ara invisible, G0 star visible, poor plateA 19456 2428696 KY Ara invisible, G0 star visibleMF23368 2428699 KY Ara invisible, G0 star visibleMF23383 2428701 KY Ara invisible, G0 star visibleMF23387 2428703 KY Ara invisible, G0 star visibleA 19530 2428715 Discovery plate, B�15.8, KY Ara is to east of G0 starB 62154 2428716 Poor plate limit, consistent with plate A 19530A19538 2428716 KY Ara slightly brighter than G0 star, B�16.5MF23447 2428719 Neither KY Ara nor G0 star visibleA 19546 2428719 KY Ara roughly equal to G0 star in brightnessA 19553 2428721 KY Ara roughly equal to G0 star in brightnessMF23469 2428721 Neither KY Ara nor G0 visible, poor plate limitMF23481 2428722 KY Ara invisible, G0 star visibleA 19568 2428727 Neither KY Ara nor G0 star visibleA 19594 2428741 KY Ara invisible, G0 star visibleMF23642 2428755 KY Ara invisible, G0 star visible



2We then examined the original records and plates at Harvard. Table 1 summarizes therelevant plates. The discovery plate was A19530, wich displayed a well-formed signi�cantimage of KY Ara. The other three plates with images of KY Ara are A19538, A 19546,and A19553, although the variable is close to the plate limit in all three cases. Theexistence of four good images at the same location over a six day period convinces us thatKY Ara is indeed a true variable star.KY Ara is identi�ed in the original notes of E. Boyce as the following star of a double.Examination of plate A 19530 shows this to be true, with the preceding star being the G0star mistakenly identi�ed in later �nder charts. The origin of this mistake arises from thechart of Tsesevich & Kazanasmas (1971) which correctly depicts the discovery plate, yethas the circle centered on the preceding star. Subsequent �nder charts merely followedthis �rst chart.Terry Girard (Yale University)made PDS astrometric scans of plates A 19530, A 19538,and the ESO sky survey plate. These con�rm that the preceding star is the G0 star. KYAra is found to be roughly 1 magnitude brighter than the G0 star, or B�15.8, on thediscovery plate. The position of KY Ara is 9:005 east and 4:002 south of the G0 star. Withthe position of the G0 star reported by Wycko� and Wehinger, the 1950.0 coordinatesfor KY Ara are 18h4m9:s5 �54�56' 50:003. Examination of the sky survey plates showsthis position to be empty to below B magnitude 20. Examination of our CCD imagesfrom Cerro Tololo show the position to be empty to below B magnitude 21. Thus, theamplitude of KY Ara is greater than approximately 5 magnitudes.The true nature of KY Ara is unclear. The amplitude, duration, and singularity ofthe 1937 event are consistent with the Boyce's suggestion of a dwarf nova (with a largeamplitude and rare outbursts). Alternatively, since there is only one observed maximum,KY Ara could be a fast nova or even a large amplitude MACHO event.Bradley E. SCHAEFERDorrit HOFFLEITDepartments of Physics andAstronomyYale UniversityNew Haven, Connecticut 06520-8101USAReferences:Duerbeck, H., 1987, Space Sci. Rev., 45, 1Shapley, H., Boyce, E. H., and Boyd, C. D., 1939, Harvard Annals, 90, 239Tsesevich, V. P., and Kazanasmas, M. S., 1971, Atlas of Finding Charts of Variable Stars,(Moscow: Acad. Sci., USSR)Wycko�, S., and Wehinger, P. A., 1978, Publ. Astron. Soc. Paci�c, 90, 557



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4124 Konkoly ObservatoryBudapest13 December 1994HU ISSN 0374 { 0676GENEVA PHOTOMETRY OF THE ECLIPSING BINARY TV NorThe eclipsing binary HD 143654 = TV Nor has been brought to the attention of spec-troscopists by Renson (1990) because it has been classi�ed Ap EuCrSr by Houk (1978).Indeed, there is as yet no clear-cut case of an Ap star of the Si or SrCrEu type belong-ing to an eclipsing system. This is probably because of the lack of short period binariesamong this kind of peculiar stars (see e.g. Gerbaldi et al. 1985). However, such a systemwould be most interesting, because it is known that the abundance anomalies are notevenly distributed on the surface of the star, but are concentrated into patches follow-ing the large-scale magnetic structure. Many Ap stars are therefore spectrum variablessimply because their rotation brings these patches into view and away from it; the art of\Doppler imaging" exploits the resulting line variations to map the abundance anomalieson the surface of the star. Such maps, however, present ambiguities, especially regardingthe latitudes of the patches. Observing an Ap star undergoing an eclipse by a normal,constant companion would help to remove the ambiguities, and even to build an indepen-dant map of the eclipsed hemisphere for the corresponding rotational phase (Piskunov &Rice, 1993; Vincent et al., 1993).In the hope that HD 143654 could be such a rare system, we monitored it with Genevaphotometry in order to obtain a good quality lightcurve. All measurements have beenmade from the European Southern Observatory, La Silla, Chile, with the double-beam\P7" photometer attached to the 0.7m Swiss telescope. The �rst three, routine mea-surements were made as early as 1982, 1983 and 1984 respectively, and 5 additionalmeasurements were made in April 1989 by the late Dr. Zdenek Kviz. Systematic moni-toring began essentially in June 1990, stimulated by Renson's IBVS note, and continuedeach following season until July 1994.We expected that this well-detached system would present periodic variations outsidethe eclipses, due to the intrinsic variations of the Ap component. The result is, however,disappointing from this point of view, as shown in Figure 1 which displays the [U-B],[B-V] and V curves. Outside the eclipses, the r.m.s. standard deviations are respectively0.0090, 0.0049 and 0.0047, which can be entirely attributed to measurement uncertainties.Thus, neither the primary nor the secondary is photometrically variable in a signi�cantway, making any spectral variation rather improbable.It is interesting to notice that the minima have di�erent depths in V and vary inopposite ways in [B-V], while [U-B] remains constant. This means that the componentshave signi�cantly di�erent e�ective temperatures and spectral types. The primary isprobably an early or mid- A dwarf while the secondary may be an A8 or F0 giant.This fact is probably signi�cant regarding the Ap classi�cation: the spectrum appearscomposite, and was very likely misinterpreted as that of a single Ap EuCrSr star.
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Figure 1. Geneva [U-B], [B-V] and V lightcurves of the eclipsing binary TV Nor,folded according to the period of Hertzsprung (1937). Notice the lack ofvariability between the eclipses.



3This is con�rmed by the behaviour of the peculiarity parameter �(V 1�G) as a functionof phase: while this parameter is generally positive for Ap stars (see e.g. Hauck & North1982), it remains here at the constant value�(V 1 �G) = �0:006with an r.m.s. residual scatter of only 0.0055 magnitudes. There is no signi�cant variationat all during the eclipses. Therefore, the �(V 1 �G) value of not only the whole system,but also of each component of TV Nor is quite typical of normal stars.Furthermore, one of us (PN) has taken a spectrum of this system with the 1.4m CATtelescope of the European Southern Observatory, equipped with the CES spectrograph,the Long Camera and the FA 2048 CCD detector (ESO CCD # 30). The resolving powerwas R = 60000. The spectrum was taken in the H� region on the night of May 16-17,1994 at HJD = 2449489.607, i.e. at phase � = 0:2531 according to the ephemeris given inFigure 1. This is practically at a quadrature and allows us to estimate the total mass of thesystem from the relative velocity at that phase and from the Kepler's third law. Fittinga gaussian to the core of the H� line of each component, we obtain �p = 6560:984�Aand �s = 6564:447�A, implying a relative velocity �Vr = 158:2 km s�1. If the orbit iscircular, which is very probably the case since the eclipses have the same duration andare separated by exactly half a period, and if the inclination i of the orbital plane is close to90o as the very existence of deep eclipses suggests, then we obtain for the semi-major axis

Figure 2. High-resolution spectrum of TV Nor taken at orbital phase 0.253,i.e. at quadrature, and showing the star as a double-lined system.



4a = 0.124 AUand for the total mass Mp +Ms = 3:50M�which is quite consistent with the spectral types and luminosity classes proposed abovefor the two components.This binary may well be spectroscopically normal, which would designate it as a verygood candidate for precise mass and radius determination.Acknowledgements: This work was supported in part by the Fonds National de laRecherche Scienti�que. Drs. Z. Kviz, P. Lampens and Mrs. C. Nitschelm and F. Barblancontributed to the photometric observations, which were reduced by Mr. C. Richard.P. NORTHInstitut d'Astronomie de l'Universit�ede LausanneCH-1290 Chavannes-des-Bois,SwitzerlandM. BURNETObservatoire de Gen�eveCH-1290 Sauverny, SwitzerlandReferences:Gerbaldi, M., Floquet, M., Hauck, B., 1985, A&A 146, 341Hauck, B., North, P., 1982, A&A 114, 23Hertzsprung, E., 1937, Bull. Astr. Netherlands 8, 168Houk, N., 1978, Michigan Catalogue of two-dimensional spectral Types for the HD Stars,Vol. 2Piskunov, N.E., Rice, J.B., 1993, PASP 105, 1415Renson, P., 1990, IBVS, No. 3452Vincent, A., Piskunov, N.E., Tuominen, I., 1993, A&A 278, 523



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4125 Konkoly ObservatoryBudapest15 December 1994HU ISSN 0374 { 0676TEN NEW VARIABLE STARS IN HERCULES AND CORONA BOREALISTen new variables were discovered using the positive-negative method in a �eld 10��10�centered on � Her (�=16h40m, �=+39:�, 2000).Our study was based on Moscow collection plates taken with the 40 cm astrograph inCrimea.Table 1 contains coordinates and GSC identi�cations of new variables (for GSC stars,the coordinates are taken from GSC). Table 2 presents for each star: number of obser-vations and time interval covered (n and JD); maximum and minimum brightness (Bband); type of variability and light elements. Magnitudes of comparison stars, presentedin Table 3, were obtained using a standard near M13 (Arp and Johnson, 1955) with im-proved photometry from Forbes and Dawson (1986). Finding charts and light curves ofthe periodic variables are presented in Figures 1 and 2, respectively.Sincere thanks are due to S.Yu. Shugarov for the software used for period determina-tions. This study was partially supported by the Russian Foundation for FundamentalResearch through grant No. 93-62-17108.Table 1Star �(2000) GSCVar 1 16h49m44s2 39�38'57"Var 2 16 35 33.9 41 06 50Var 3 16 27 45.4 41 40 23 3066.0251Var 4 16 25 16.3 40 53 49 3065.0704Var 5 16 35 11.2 42 46 26Var 6 16 16 59.5 39 38 37 3062.0786Var 7 16 19 14.1 39 39 98 3062.0052Var 8 17 02 38.3 39 32 27Var 9 16 59 50.5 41 11 14 3075.0202Var 10 16 59 36.7 41 57 25 3079.0534Remarks for individual starsVar 4. Period varies. The data from JD 2441750 to 45960 are used in Fig. 2 for Var 4.Seven latest observations (2447027{48778) are not represented with the elements.l=64:�79, b=+44:�35, con�rming the suggested CWA classi�cation.Var 7. Blazhko e�ect.Var 9. Red on Palomar charts. Fragments of the light curve are given in Fig. 3. Abrightness decrease during JD=2441782{41813 resembles an eclipse.Var 10. A secondary minimum exists. D=0:p1. Primary minima:JD=2441565.28 41947.33 42217.43 42686.28 43017.38 43934.54 45580.30 47027.3241570.28 41952.36 42309.24 42869.47 43659.43 45524.36 45585.34 47679.4441840.42 42212.43 42365.16 42920.50 43807.20 45529.39 45911.39
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Figure 1



3

Figure 2



4Table 2Star n JD 24... Type BpgMAX BpgMIN Light elementsVar 1 240 41750�48778 RRab 15:m1 16:m8 JDMAX=2447296.48�0:d704545�EVar 2 238 41750�48778 RRab 15.1 16.4 JDMAX=2441837.42�0:d532464�EVar 3 239 41750�48778 RRab 15.2 16.9 JDMAX=2442363.20�0:d488907�EVar 4 254 41750�48778 CWA 14.3 15.5 JDMAX=2445616.20�15:d501�EVar 5 244 41750�48778 RRab 14.5 16.6 JDMAX=2443969.49�0:d502775�EVar 6 229 41750�48778 RRab 14.5 16.7 JDMAX=2445588.35�0:d578174�EVar 7 312 37080�48778 RRab 12.9 14.6 JDMAX=2442633.43�0:d480107�EVar 8 299 37087�48778 RRab 14.8 16.4 JDMAX=2444849.30�0:d568397�EVar 9 322 37087�48778 ? 12.1 14.2Var 10 315 37087�48778 EA 12.95 14.1 JDMIN=2442217.42�5:d0952�E

S.V. ANTIPINSternberg Astronomical Institute13, Universitetskij Prosp.Moscow 119899, RussiaReferences:Arp, H.C. and Johnson, H.L., 1955, ApJ, 122, 171Forbes, D. and Dawson, P.C., 1986, PASP, 98, 102



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4126 Konkoly ObservatoryBudapest16 December 1994HU ISSN 0374 { 0676PHOTOELECTRIC OBSERVATIONS AND MINIMA TIMES OF FOURW UMa SYSTEMS: LS Del, SW Lac, V839 Oph AND AQ Psc1During the Summer School of Young Astronomers held at Ankara University Obser-vatory, between 22 Aug.-3 Sept. 1994, four W UMa systems: LS Del, SW Lac, V839Oph and AQ Psc were observed in B and V �lters using a single channel unrefrigeratedSSP-5 photometer attached to the 30 cm Maksutov telescope. The observations werecarried out by the 28 participant students (six groups in turn) and some colleagues of theAnkara University Observatory, as part of the Summer School program. The school wassponsored by The Ankara University Science Faculty, The Ankara University GraduateSchool of Natural and Applied Sciences, The Technical and Research Council and TheTurkish Astronomical Society.The identi�cation and general properties of program stars are listed in Table 1, whereSp, No, T0 and P stand for the spectral type of the system, number of observations ob-tained in each �lter, epoch and orbital period used in phase calculation. Each observationcomprises three �ve second integrations through B or V �lter in sequence comparison-sky-variable-sky-variable-comparison-sky with occasional interruptions for background andcheck star measurements. Typical r.m.s. error of a single observation is around 0.01mag. The control of the photometer head, data acquisition and data reduction for atmo-spheric extinction and heliocentric correction were carried out with a software preparedby M�uyessero�glu (1992). The light and color curves of the program stars by using the lightelements from Table 1 are shown in Figures 1, 2 and 3. Part of the scatter in observations(see �gures) is due to night to night light variations. The observations of AQ Psc coveronly the phase interval 0.46-0.86 around secondary minimum.Table 1. Identi�cation and general properties of the program stars.LS Del SW Lac V839 Oph AQ PscVar. Star BD+19�4574 BD+37�4717 BD+09�3584 BD+06�0203Comp. Star BD+19�4568 BD+37�4715 BD+09�3578 BD+05�0177Check Star BD+19�4576 BD+37�4711 BD+09�3590 BD+06�0204Sp G5 G8V+G8V F8V F8VNo 132 335 379 133T0 47790.42696 49594.4684 49590.3794 44562.4691P 0.363840 0.3207209 0.40899532 0.47564Reference Demircan Pena et al. Niarchos Sarma andet al. 1991 1993 1989 Radhakrishnan19821Paper dedicated to research assistant H. D�undar who died after ulcer operation on 25 of September 1994
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Figure 1

Figure 2
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Figure 3Table 2. Times of minimaLS Del SW Lac V839 Oph AQ Psc49588.3451 B II 49589.4973 B II 49590.3780 B I 49596.4629 B II�0.0007 �0.0003 �0.0009 �0.000949588.3431 V II 49589.4989 V II 49590.3797 V I 49596.5183 V II�0.0008 �0.0003 �0.0004 �0.000649594.4696 B I 49596.3118 B II�0.0003 �0.000249594.4674 V I 49596.3116 V II�0.0003 �0.000349597.5156 B II 49598.3573 B II�0.0003 �0.000349597.5159 V II 49598.3573 V II�0.0003 �0.0003



4From these new observations 16 new times of minimum light were calculated by usingthe method of Kwee and Woerden (1956). The times of minimum light for the asymmetriceclipse curves of SW Lac were checked by using the well known graphical\chord" method.The resulting new times of minimum light together with their r.m.s. errors are listed inTable 2 for each system.O. Demircan Z. Aslan C. Ibano�glu Z. M�uyessero�glu S.O. SelamM. Tanriver H. Ak H. D�undar B. Albayrak K. Y�uceA. Devlen A. G�ok�ce H. �Cal��skan A. Iskender Y. KayaA. Bulut E. �C�nar H. Varl� N. �Cubukcu K. Ulu�cA. Savranlar G. �Sen H. �Ozdemir �O. �Cak�rl� M. Da�gc�Y. Y�uksel G. Ta�s Y. Alemdar R. T. Y�ld�r�m Y. ErdalA. A�s�cilar E. A�c�kg�oz B. Bekta�sli F. G�oksen N. K�okerAnkara University ObservatoryFaculty of ScienceTR 06100 Tandogan, AnkaraTurkeyReferences:Demircan, O., Selam, S.O. and Derman,E., 1991, Ap&SS, 186, 57Kwee, K.K. and van Woerden, H.,1956, Bull. Astr. Neth., 12, 327M�uyessero�glu Z., 1992, Ankara Univ. Obs. (unpublished)Niarchos, P.G., 1989, Ap&SS, 153, 143Pena, J.H., Hobart, M.A. and Rodriguez, E., 1993, it Rev. Mex. A&Ap., 25, 63Sarma, M.B.K. and Radhakrishnan, K.R., 1982, IBVS, No. 2073



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4127 Konkoly ObservatoryBudapest20 December 1994HU ISSN 0374 { 06761994 BVRI PHOTOMETRY OF CG CYGNICG Cygni (= BD+34�4217 = # 177 in the catalog of Strassmeier et al., 1993) is amember of the short period eclipsing RS CVn class of stars. Budding and Zeilik (1987)�rst modeled the spots on this star. Zeilik et al. (1994) model the spot structure foravailable data from 1922 to 1993 and review the literature on this star.I observed CG Cyg on the nights of 13, 15, 16, 18, and 19 August 1994 using theSan Diego State University 61-cm telescope on Mt. Laguna. The telescope is equippedwith a photometer using a Hamamatsu R943-02 tube operated at �1450V and cooled to�15�. The BVRI �lters are chosen to closely match the Johnson{Cousins system. I usedBD+34�4216 (=SAO70728) as a comparison star. The data, plotted in Figures 1 and 2,are di�erential magnitudes (star�comparison) in the standard Johnson{Cousins system.Zeilik et al. (1994) discuss small amplitude variations outside the eclipses that are seen byseveral di�erent independent observers. These variations are apparent in the 1994 data,but their nature is still uncertain.I modeled the data using the Information Limit Optimization Technique (ILOT) de-scribed in detail by Budding and Zeilik (1987). I extracted a distortion wave from theinitial binary star �t, then �t the distortion wave for the longitude and radius of two 0Kcircular spots at a �xed 45� latitude. Figures 3 and 4 show these �ts for the B band. The�ts for each wavelength are performed independently. I get:B band V band R band I bandLongitude 254.7�10.1 258.5�8.1 257.5�7.0 259.9�7.5Latitude 45 45 45 45Radius 8.2�1.0 9.1�0.9 10.1�0.8 9.6�0.9Longitude 106.5�10.7 113.9�16.0 125.3�13.6 130.6�20.5Latitude 45 45 45 45Radius 6.9�1.2 5.3�1.6 6.1�1.4 5.5�1.5�2 132.2 103.3 92.9 85.0Note that the models in the di�erent bands agree to within the errors. Zeilik et al. (1994)�nd that the spots for CG Cyg tend to cluster in Active Longitude Belts at 90�and 270�.These models show the same phenomenon.



2

Figure 1

Figure 2
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Figure 3

Figure 4



4After performing the spot �ts, the e�ects of the distortion wave were removed andclean �ts were made to the corrected light curve. I get:� L1 k=r2/r1 r1 i L2 q=M2/M1 �2B 0.700�0.076 0.948�0.181 0.237�0.024 82.8�1.3 0.264�0.079 0.623�0.293 107V 0.686�0.012 0.883�0.023 0.248�0.005 �xed 0.280�0.012 0.485�0.077 73R 0.695�0.011 0.836�0.019 0.257�0.005 �xed 0.277�0.012 0.469�0.097 162I 0.705�0.014 0.790�0.017 0.265�0.005 �xed 0.272�0.015 0.544�0.373 50The values of L1, k, r1, i, and L2 all agree with the values found by Zeilik et al. (1994).I was only able to simultaneously �t the inclination and mass ratio in the B band. Inthe other bands I �xed the inclination to try to get some information on the mass ratiobecause the results of Zeilik et al. (1994) give a good value for the inclination. Mostprevious values of the mass ratio are 1.0 (Naftilan and Milone 1985, Sowell et al. 1987).Jassur (1980) gets 0.95 and Popper (1993) gets 0.84. The values above are derived fromonly photometric data at one epoch and are therefore less reliable than values derivedusing spectroscopic data. However these values lend credence to the lower value of themass ratio found by Popper (1993).Because I was unable to observe an entire primary or secondary eclipse on a singlenight I am not able to give a reliable observed time for either the primary or secondaryeclipse. However, the ILOT program makes a best �t correction to the phase of primaryminimum. From that information averaged over the 4 observed wavelengths, I �nd thatthe eclipses are observed 0.02245+0.0001 days before they are computed to occur duringthis epoch.I thank Ron Angione for scheduling generous amounts of observing time at Mt. Lagunaand the Research Corporation for providing generous �nancial support.P. A. HECKERTDept. of Chem. & PhysicsWestern Carolina UniversityCullowhee, NC 28723 USAReferences:Budding, E. and Zeilik, M., 1987, Astrophys. J., 319, 827Jassur, D. M. Z., 1980, Ap. Space Sci., 67, 19Naftilan, S. A. and Milone, E. F., 1985, Astron. J., 90, 761Popper, D. M., 1993, Astrophys. J., 404, L67Sowell, J. R., Wilson, J. W., Hall, D. S., and Peyman, P. E., 1987, Pub. Astron. Soc.Pac., 99, 407Strassmeier, K., et al., 1993, Astron. & Astrophys. Suppl., 100, 173Zeilik, M., Gordon, S., Jaderlund, E., Ledlow, M., Summers, D. L., Heckert, P. A.,Budding, E., and Banks, T. S., 1994, Astrophys. J., 421, 303



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4128 Konkoly ObservatoryBudapest23 December 1994HU ISSN 0374 { 0676B AND V PHOTOELECTRIC OBSERVATIONSOF THE CONTACT BINARY XY LeoXY Leo is a short period contact binary with multiple CaII H and K emission linesand strong X-ray emission (Hrivnak et al., 1984; Vilhu and Rucinski, 1983). The O�Cdiagram has a sine-like shape, but sudden changes of period of XY Leo were observedthree times (Gehlich et al., 1972). These phenomena were explained sucessfully by BYDra type activity of the other pair of stars in the system (Barden, 1987). The variationsin the light curves of the binary were detected as usually for all W-systems.Our observations of XY Leo were carried out on three nights: 28, 29 and 30 November1990). The four channel WBVR photometer attached to the 48-cm reector was used(Kornilov and Krylov, 1990). The observations were made at High Altitude Alma-AtaObservatory of Sternberg Astronomical Institute. BD+28�2036 served as the comparisonstar. The mean error of magnitudes range from 0:m01 to 0:m03 in each �lter. These valuesare due to small ratio of signal to noise (� 3) for stars of such brightness. V and B lightcurves of XY Leo are presented in Figure 1. Phases are calculated by the ephemeris fromKrzesinski et al. (1990):MinI=J.D.hel 2447612.34748+0:d2841034�EThe observations allowed us to determine the times of one primary and two secondaryminima by graphical method separately for each colour. Table I contains the moments ofminima, type of minima and O�C values as calculated from the same ephemeris.
Figure 1



2Table IJDhel Min Filter O�C2448000+224.4477: II V �0.0194224.4470: II B �0.0201225.4393 I V �0.0222225.4399 I B �0.0216226.4348 II V �0.0210226.4351 II B �0.0207L. T. MARKOVALaboratory of Astrophotometryand Stellar AtmospheresG. V. ZHUKOVDepartment of AstronomyKazan UniversityLenina 18, 420008 KazanRussiaE-mail: gera@astro.kazan.suReferences:Barden, S. C., 1987, Astrophys. J., 317, 333Gehlich, U. K., Prolss, J., Wehmeyer, R., 1972, Astron. Astrophys., 18, 477Hrivnak, B. J., Milone, E. F., Hill, G., Fisher, W. A., 1984, Ap. J., 285, 683Kornilov, V. G., Krylov, A. V., 1990, Soviet Astronomy, 67, 173Krzesinski, J., Kuczawska, E., Kurpinska-Winiarska, M., 1990, IBVS, No. 3458Vilhu, O., Rucinski, S. M., 1983, Astron. Astrophys., 127, 5



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4129 Konkoly ObservatoryBudapest27 December 1994HU ISSN 0374 { 0676THE IDENTIFICATION OF VARIABLE STARSDISCOVERED WITH THE HUBBLE SPACE TELESCOPEIN THE GLOBULAR CLUSTER MESSIER 3Recently Guhathakurta et al. (1994) published a list of 40 variable stars detected inthe core of the globular cluster M3 using HST images. The stars have relative astrometricpositions. In another list, by Evstigneeva et al. (1994), accurate astrometric positions aregiven for all known variable stars in this cluster, except 4 objects which the authors couldnot identify. The examination of these lists shows that they contain common objects. Ihave reduced the relative positions by Guhathakurta et al. to equatorial co-ordinates inthe system by Evstigneeva et al. using 26 common objects. The agreement between thepositions is very good, the r.m.s. deviation being 0:0009.As a result, 20 variables were identi�ed with 19 ones from the list by Sawyer Hogg(1973), two variables being close components of one earlier known variable V4. V201, avariable lost by Evstigneeva et al., was identi�ed with ID 1600 using a chart by Kholopov(1977). 6 variables were discovered earlier by Kholopov (1977) and 3 variables by Kadlaand Gerashchenko (1980).The identi�cations are given in the Table. Two identi�cations, ID 9019 with V156 andID 9012 with X23, are marginal, because their positions measured with a ground-basedtelescope may be not accurate. So 11 variables may be new discoveries with the HST.The equatorial co-ordinates are those reduced from relative astrometry by Guhathakurtaet al. V.P.GORANSKIJSternberg Astronomical Institute,13, Universitetskij Prospekt,119899, Moscow, RussiaReferences:Evstigneeva, N.M., Samus', N.N., Tsvetkova, T.M., and Shokin, Yu.A.: 1994, Pis'ma vAstron. Zhurn. (Russian Astronomy Letters), 20, No. 8{9, 693Guhathakurta, P., Yanny, B., Bahcall, J.N., and Schneider, D.P.: 1994, Astron. J., 108,No. 5, 1786Kadla, Z.I. and Gerashchenko, A.N.: 1980, Astron. Circ. (Russia), No. 1923, 1Kholopov, P.N.: 1977, Variable Stars, 20, No. 4, 313Sawyer-Hogg, H.: 1973, David Dunlap Obs. Publ., 3, No. 6



2ID No. Desig. RA(2000) Decl(2000) Deviation Remarks9001 V132 13h42m07:s443 28�22019:0085 0:0019002 V168 13 42 08.078 28 22 49.36 0.19003 V4n 13 42 08.193 28 22 33.21 0.29004 V4s 13 42 08.216 28 22 32.86 0.39005 V143 13 42 08.904 28 22 58.93 0.19006 X40 13 42 08.999 28 21 56.60 0.19007 V122 13 42 09.046 28 21 55.05 0.19008 new 13 42 09.197 28 22 28.759009 V142 13 42 09.259 28 21 43.58 0.09010 X14 13 42 09.458 28 22 34.79 0.29012 new? 13 42 09.550 28 22 43.82 1.7 from X239011 V213 13 42 09.569 28 22 12.30 0.19013 V184 13 42 09.570 28 22 27.36 0.19014 V189 13 42 09.591 28 22 21.54 0.19015 X36 13 42 09.667 28 22 49.23 0.19016 new 13 42 09.780 28 22 47.53 SX Phe type var.9017 V212 13 42 09.868 28 22 03.90 0.19018 X13 13 42 09.877 28 22 15.33 0.19019 new? 13 42 09.992 28 21 59.90 1.3 from V15632 new 13 42 10.082 28 22 39.9685 V221 13 42 10.217 28 22 28.50 0.1238 V215 13 42 10.439 28 22 41.25 0.19020 V195 13 42 10.492 28 22 14.33 0.19021 V160 13 42 10.807 28 21 58.94 0.0507 X17 13 42 10.767 28 22 37.50 0.2552 new? 13 42 10.818 28 22 37.00 0.7 from X179022 V174 13 42 10.841 28 22 08.38 0.1576 new 13 42 10.867 28 22 24.23 SX Phe type var.586 new 13 42 10.867 28 22 29.74684 KG3 13 42 10.958 28 22 33.51 0.4734 KG4 13 42 11.000 28 22 43.51 0.19023 V217 13 42 11.467 28 22 15.34 0.09024 V154 13 42 11.647 28 22 13.56 0.1 Cepheid.9025 new 13 42 11.699 28 22 14.021489 new 13 42 11.709 28 22 15.691600 V201 13 42 11.792 28 22 33.56 -1711 new 13 42 11.881 28 22 37.45 Var RGB star.2042 KG7 13 42 12.149 28 22 32.35 0.19026 X22 13 42 12.255 28 22 15.13 0.12538 V193 13 42 12.614 28 22 35.35 0.1Catalogues: V { Sawyer-Hogg (1973); X { Kholopov (1977); KG { Kadla and Gerashchen-ko (1980).



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4130 Konkoly ObservatoryBudapest27 December 1994HU ISSN 0374 { 0676SPECTROSCOPIC BINARITY OF THE CEPHEID BY CasThe variability of BY Cas was discovered by Beljawsky (1931). According to Szabados(1991), this s-type Cepheid shows considerable period variability and after JD 2443000varies with the period 3:d222199.Joy (1937) published 6 radial velocity values for BY Cas, one radial velocity measure-ment was later published by Rastorgouev et al. (1990). Szabados (1991) was not able toderive -velocity for this star. Usenko (1990) suggested the presence of a B5 companionfrom the star's position in the two-color diagram. In our catalog (Gorynya et al., 1992)of Cepheid radial velocities measured with the CORAVEL-type spectrometer designedby Tokovinin (1987), we presented 9 velocities of the star and suspected variability of its-velocity.We have now added 5 new measurements of the radial velocity of BY Cas. These resultsclearly con�rm that the star is a spectroscopic binary. Though the radial velocity dataare still not very abundant, we have attempted to determine provisional orbital elements.Several sets of orbital elements still remain possible, but presently we prefer the solutionwith small eccentricity: T0 = 2449298, Porb = 553d � 20d, e = 0:05 � 0:05, ! = 240�, = �58 km/s, K = 9:5 km/s. Table 1JDhel Vr, �, km/s Phase, Phase, Vr, Vr,244... hel, km/s orbit. puls. orbit. puls.7792.507 �45.0 1.1 0.279 0.469 �48.7 3.77793.515 �43.5 1.3 0.281 0.782 �48.7 5.28253.282 �49.9 0.8 0.112 0.466 �55.4 5.58555.375 �67.3 1.0 0.657 0.217 �61.8 �5.58557.306 �58.9 2.0 0.661 0.817 �62.0 3.18562.289 �61.5 0.8 0.670 0.363 �62.4 0.98565.307 �65.3 0.8 0.675 0.300 �62.7 �2.68566.353 �54.4 1.6 0.677 0.624 �62.8 8.48567.323 �69.2 1.0 0.679 0.925 �62.9 �6.39252.500 �58.8 0.7 0.917 0.563 �66.3 7.59255.507 �59.1 0.7 0.923 0.497 �66.2 7.19610.585 �49.1 0.6 0.564 0.692 �56.8 7.79613.597 �49.8 0.7 0.570 0.626 �57.1 7.39615.604 �62.0 0.6 0.574 0.249 �57.2 �4.8



2Table 1 presents available correlation-spectrometer radial velocities of BY Cas, as wellas the Cepheid's velocities separated into an orbital and a pulsational term. The columnscontain: heliocentric Julian dates; measured heliocentric radial velocities; their internalr.m.s. errors; phases of the orbital cycle calculated with our provisional elements; phasesof the pulsational cycle calculated using improved light elements in the time interval JDhel2448200{900: Maxhel = 2448441:895 + 3:d22227 � E;orbital motion components of the radial velocity computed from the orbital elements;radial velocity residuals (to be attributed to pulsations).Thanks are due to Dr. A. Tokovinin for providing possibility to use his spectrometer,and to Sternberg Institute observers and students who took part in observations accordingto our program. N.A. GORYNYAN.N. SAMUSInstitute of Astronomyof Russian Academy of Sciences48, Pyatnitskaya Str.Moscow 109017, RussiaA.S. RASTORGOUEVSternberg Astronomical Institute13, Universitetskij Prosp.,Moscow 119899, RussiaReferences:Beljawsky, S., 1931, Astron. Nachr., 243, 116Gorynya, N.A., Irsmambetova, T.R., Rastorgouev, A.S., Samus, N.N., 1992, Sov. Astron.Letters, 18, 316Joy, A.H., 1937, Astrophys. J., 86, 376Rastorgouev, A.S., Valitova, A.M., Glushkova, E.V., Kulagin, Ju.V., Pavlov, M.V., Samus,N.N., 1990, in: Catalog of Measured Stellar Radial Velocities. Catalog of Proper Mo-tions, Tokovinin, A.A. (ed.), Moscow: Moscow University Press, p. 29Szabados, L., 1991, Budapest Mitt., Nr. 96, 125Tokovinin, A.A., 1987, Soviet Astronomy, 31, 98Usenko, I.A., 1990, Kinem. Fiz. Neb. Tel, 6, 91 (English translation in Kinem. Phys.Celest. Bodies, 6, No. 3)



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4131 Konkoly ObservatoryBudapest28 December 1994HU ISSN 0374 { 0676WW CEPHEI: ELEMENTS REDISCOVERED AND IMPROVED[BAV Mitteilungen Nr. 71]The Algol{type eclipsing binaryWW Cep = 241.1928 Cephei was discovered by Schnel-ler (1928) on photographic plates of Babelsberg Observatory. Later, Schneller (1931)published a list of individual photographic magnitudes ranging between 11m. 0 and 11m. 8,determined the time between �rst and last contact of the primary minimum as D = 4h. 1and reported the following �rst elements:Min I = HJD2425098:527 + 4d: 60086 � E:Metzger rediscovered the variable independently on the same photographic plates andfound D= 0d. 15 and d= 0d. 03 (Staker, 1931). WW Cep was again investigated by G�otz(1951) on plates of the Sonneberg Sky Survey. He submitted four minima timings andcalculated new elements:Min I = HJD2425029:495 + 1d: 53360 � E:With these elements WW Cep is listed in the GCVS (1985). �Silh�an (1982) reportedthat in a photographic and visual search the primary minimum could not be found. Lacy(1990) noted that his spectrograms are inconsistent with the ephemeris listed in the GCVS(1985). Photoelectric photometry by Lacy (1992) showed no sign of an eclipse at phase0.0327. Using the photographic magnitudes published by Schneller (1931) together withthe elements from the GCVS, a reduction to one cycle shows that seven measurementscontradict the ephemeris used. In spite of all that, two BBSAG observers published 17visual minima which follow quite well the published elements. These discrepancies madeWW Cep a candidate for the observing program of the author.The observations were made at his private observatory with an SBIG ST6 CCD{camerawithout �lters attached to a 20 cm SC{telescope. WW Cep was observed on 20 nightsbetween Apr. 1993 and Oct. 1994. The rather large scatter in the lightcurve is due tonot always photometric weather conditions. The minima times were calculated usingthe Kwee { van Woerden (1956) method. From about two and a half thousand picturesover almost all phases the true period could be rediscovered. It is very near the originalone suggested by Schneller. In the instrumental system the depth of the primary andsecondary minima were found to be 0m. 64 and 0m. 16, respectively.Using the minima from Parenago and Schneller together with the new observations,a least squares �t yields the following linear ephemeris. The visual observations by theBBSAG seem to be a�ected by systematic error and had to be excluded.Min I = HJD 2449662:4438�2+ 4d: 60084540�14�E (1)



2
Figure 1: Di�erential light curve of WW Cep computedwith respect to the new ephemeris (1).

Figure 2: O{C{diagram for WW Cep computed with respect tothe new ephemeris (1) using all available minima timings.� represents photoelectric, � photographic series,+ visual observations and 2 photographic plate minima.
Figure 3: O{C diagram for WW Cep computed with respect tothe new ephemeris (1) using only photoelectric observations.



3Table 1. Observed times of minima for WW Cep, epochs and residualscomputed with respect to the ephemeris (1) derived in this paper.N JD hel. W T� Epoch (O{C) Lit N JD hel. W T� Epoch (O{C) Lit2400000+ 2400000+1 16375.36 2 P �7235.0 +0.03 [1] 20 47757.392 0 V:: �414.0 {0.302 [11]2 25029.518 2 P �5354.0 +0.000 [2] 21 48125.455 0 V:: �334.0 {0.306 [12]3 25098.526 20 F �5339.0 {0.004 [2] 22 48444.452 0 V:: �265.5 {1.068 [13]4 25121.530 2 P �5334.0 {0.004 [2] 23 48467.451 0 V:: �260.5 {1.073 [13]5 25503.400 1 P: �5251.0 {0.005 [2] 24 48490.456 0 V:: �255.5 {1.073 [13]6 25908.280 1 P: �5163.0 +0.001 [2] 25 48619.267 0 V:: �227.5 {1.085 [14]7 32119.308 0 P:: �3813.0 {0.112 [3] 26 48852.363 0 V:: �176.0 {0.332 [15]8 32292.554 0 P:: �3776.5 +0.602 [3] 27 49217.394 0 V:: �97.5 {1.068 [16]9 33134.551 0 P:: �3593.5 +0.644 [3] 28 49218.4690 60 E �97.5 +0.0068 [17]10 33151.454 0 P:: �3589.5 {0.856 [3] 29 49220.435 0 V:: �96.0 {0.328 [16]11 43509.335 0 V:: �1338.5 +0.522 [4] 30 49563.5213 60 E �22.5 {0.0043 [17]12 45932.434 0 V:: �811.5 {1.025 [5] 31 49586.5283 60 E �17.5 {0.0016 [17]13 46320.404 0 V:: �727.5 +0.474 [6] 32 49593.427 30 E: �15.0 {0.004 [17]14 47116.329 0 V:: �554.5 +0.453 [7] 33 49600.328 30 E: �14.5 {0.004 [17]15 47323.387 0 V:: �509.5 +0.473 [8] 34 49625.6366 60 E �8.0 {0.0004 [17]16 47392.381 0 V:: �494.5 +0.454 [9] 35 49632.5410 60 E �7.5 +0.0027 [17]17 47412.324 0 V:: �489.0 {0.306 [10] 36 49639.4405 60 E �5.0 +0.0009 [17]18 47415.390 0 V:: �489.5 +0.459 [9] 37 49646.3424 60 E �4.5 +0.0016 [17]19 47737.432 0 V:: �419.5 +0.442 [11] 38 49662.4427 60 E 0.0 {0.0011 [17][1]: Parenago (1934), [2]: Schneller (1931), [3]: G�otz (1951), [4]: Peter (1978), [5]: Peter (1984), [6]: Peter (1985), [7]:Peter (1988a), [8]: Bl�attler (1988), [9]: Peter (1988b), [10]: Bl�attler (1989), [11]: Peter (1989), [12]: Peter (1990), [13]:Peter (1991), [14]: Peter (1992a), [15]: Peter (1992b), [16]: Peter (1994), [17]: this paper�) P denotes pg plate min., E CCD min., F pg series and V visual estimates. Those marked with `:' got reduced weightwhile those marked with `::' were discarded.It should be mentioned that plate E409 at epoch 2425505.468 (m = 11.13) of the list ofphotographic magnitudes by Schneller (1931), if signi�cant, seems to indicate the descendto a secondary minimum. If this is true, the phase of min II would have been at phase0.46 whereas the new measurements show min II at phase 0.5. Therefore WW Cep maybe a system with apsidal motion. F. AGERERBundesdeutsche Arbeitsgemeinschaftf�ur Ver�anderliche Sterne e.V. (BAV)Zweikirchen, Dorfstrasse 19,D-84184 Tiefenbach, GermanyReferences:Bl�attler, E.: 1988, BBSAG Bull., 89,Bl�attler, E.: 1989 BBSAG Bull., 90,G�otz, W.: 1951, Mitt. Ver. Sterne, 135Kholopov P.N. et al.: 1985, Gen. Cat. of Var. Stars, 4th Ed., Nauka, MoscowKwee, K.K., van Woerden, H.: 1956, Bull. Astr. Inst. Netherlands, 12, 327Lacy, C. H.: 1990, Inf. Bull. Var. Stars, No. 3448Lacy, C. H.: 1992, Astr. Journal, 104, 801Parenago, P.: 1934, Perem. Zvezdy, 4, 351Peter, H.: 1978, BBSAG Bull., 36Peter, H.: 1984, BBSAG Bull., 73Peter, H.: 1985, BBSAG Bull., 78Peter, H.: 1988a, BBSAG Bull., 86



4Peter, H.: 1988b, BBSAG Bull., 89Peter, H.: 1989, BBSAG Bull., 92Peter, H.: 1990, BBSAG Bull., 96Peter, H.: 1991, BBSAG Bull., 98Peter, H.: 1992a, BBSAG Bull., 100Peter, H.: 1992b, BBSAG Bull., 102Peter, H.: 1994, BBSAG Bull., 105Schneller, H.: 1928, Astr. Nachrichten, No. 5571Schneller, H.: 1931, Ver. Berlin-Babelsberg, 8, 6.29�Silh�an, J.: 1982, Contr. N. Copernicus Obs. and Plan. Brno, 23, 26Staker, P.: 1931, Astr. Nachrichten, No. 5828



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4132 Konkoly ObservatoryBudapest28 December 1994HU ISSN 0374 { 0676V406 LYRAE: NEW EPHEMERIS AND LIGHTCURVE[BAV Mitteilungen Nr. 72]In this paper we report on our photographic and CCD photometry on the � Lyr typevariable V406 Lyr.V406 Lyr = SVS 1015 = CSV 4208 was announced as a short period variable byParenago (1946) with a brightness range between 12m. 4 and 13m. 3. Meinunger (1970)investigated this variable on plates of the Sonneberg Sky Survey. He classi�ed the star aseclipsing, gave 23 minima, calculated from them a �rst ephemeris asMin I =HJD 2438525:500 + 1d: 51130 � Eand published a �rst photographic light curve. The range in this lightcurve is roughlybetween 12m. 5 and 13m. 0. The variable got its de�nitive name in the 58th name-list ofvariable stars (Kukarkin et al. 1972). With the data above V406 Lyr was included in thefourth edition of the GCVS (Kholopov et al. 1985).For more than twenty years the variable had remained obviously unobserved whenthe BAV published a photographic minimum timing (Moschner, Kleikamp 1990). Sincethat time we have investigated V406 Lyr photographically and photoelectrically. Thephotographic observations were made with a 32 cm RC telescope and the exposures wereevaluated with a �xed diaphragm photometer. The CCD observations were performedwith an SBIG ST6 camera without �lters attached to a 20 cm SC telescope (F.A.) or to the32 cm RC telescope (W.M.). Altogether three new photographic and nine CCD minimacould be collected. All minima times were calculated with the Kwee{van Woerden (1956)method. In the instrumental system of the CCD observations the depth of the primaryand secondary minima were found to be 0m. 88 and about 0m. 56, respectively. In compilingthe lightcurve (Figure 1) from our data it became evident that the period published inthe GCVS was a spurious one with the relation1P � 1PGCVS = 12 :Using all published minima found in the `BAV Database of Minima of Eclipsing Bina-ries' together with our new observations, a weighted least squares �t yields the followinglinear ephemeris: Min I = HJD 2449250:4582�4+ 0d: 86078384�9�E (1)



2
Figure 1: Di�erential lightcurve of V406 Lyrcomputed with respect to the new ephemeris (1).

Figure 2: O{C diagram for V406 Lyr computed with respect tothe new ephemeris (1) using all available minimum timings.� represents photoelectric, � photographicseries and 2 photographic plate minima.



3Table 1. Observed times of minima for V406 Lyr, epochs and residualscomputed with respect to the ephemeris (1) derived in this paper.N JD hel. W T� Epoch (O{C) Lit N JD hel. W T� Epoch (O{C) Lit2400000+ 2400000+1 29321.61 2 P �23152.0 +0.02 [1] 22 39289.502 2 P �11572.0 +0.034 [2]2 29365.52 2 P �23101.0 +0.03 [1] 23 39348.395 2 P �11504.5 {0.036 [2]3 29403.41 2 P �23057.0 +0.04 [1] 24 39351.422 2 P �11500.0 {0.022 [2]4 29495.46 2 P �22950.0 {0.01 [1] 25 39376.325 2 P �11471.0 {0.082 [2]5 29515.29 2 P �22927.0 +0.02 [1] 26 39619.536 2 P �11189.5 {0.042 [2]6 29527.36 2 P �22913.0 +0.04 [1] 27 39709.486 2 P �11084.0 {0.044 [2]7 38525.540 2 P �12460.5 +0.018 [2] 28 39760.295 2 P �11025.0 {0.021 [2]8 38528.520 2 P �12456.0 {0.015 [2] 29 40150.274 2 P �10572.0 +0.023 [2]9 38550.470 2 P �12431.5 {0.015 [2] 30 47969.609 10 F: �1488.0 {0.003 [3]10 38553.470 2 P �12427.0 {0.027 [2] 31 48013.520 20 F �1437.0 +0.008 [4]11 38556.510 2 P �12424.5 {0.000 [2] 32 48016.530 20 F �1434.5 +0.005 [4]12 38559.510 2 P �12420.0 {0.013 [2] 33 48746.477 20 F �586.5 +0.008 [4]13 38584.490 2 P �12391.0 +0.004 [2] 34 49216.4598 60 E �40.5 +0.0026 [5]14 38587.520 2 P �12388.5 +0.022 [2] 35 49250.4595 60 E 0.0 +0.0013 [5]15 38640.424 2 P �12326.0 {0.013 [2] 36 49485.4519 60 E 273.0 {0.0003 [6]16 38883.570 2 P �12044.5 {0.038 [2] 37 49525.4758 60 E 319.5 {0.0028 [5]17 39021.309 2 P �11884.5 {0.024 [2] 38 49547.4292 60 E 345.0 +0.0006 [5]18 39024.310 2 P �11880.0 {0.036 [2] 39 49568.5188 60 E 369.5 +0.0010 [5]19 39027.348 2 P �11877.5 {0.011 [2] 40 49580.5682 60 E 383.5 {0.0006 [5]20 39052.300 2 P �11848.5 {0.022 [2] 41 49597.3529 60 E 403.0 {0.0012 [5]21 39286.501 2 P �11576.5 +0.046 [2] 42 49625.3281 60 E 435.5 {0.0015 [5][1]: Parenago (1946), [2]: Meinunger (1970), [3]: Moschner, Kleikamp (1990), [4]: Moschner, Kleikamp: this paper, [5]:Agerer: this paper, [6]: Moschner: this paper.�) P denotes pg plate min., E CCD min. and F photographic series. Those marked with `:' got reduced weight.F. AGERERW. KLEIKAMPW. MOSCHNERBundesdeutsche Arbeitsgemeinschaftf�ur Ver�anderliche Sterne e.V. (BAV)Munsterdamm 90,D-12169 Berlin, GermanyReferences:Meinunger, L.: 1970, Mitt. Ver. Sterne, 5, 128Moschner, W., Kleikamp, W.: 1990, BAV - Mitteilungen, Nr. 56Kholopov P.N. et al.: 1985, Gen. Cat. of Var. Stars, 4th Ed., Nauka, Moscow.Kukarkin B.V. et al.: 1972, 58th name-list of variable stars, IBVS No. 717Kwee, K.K., van Woerden, H.: 1956, Bull. Astr. Inst. Netherlands, 12, 327Parenago, P.: 1946, Perem. Zvezdy, 6, 26



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4133 Konkoly ObservatoryBudapest28 December 1994HU ISSN 0374 { 0676PHOTOMETRIC OBSERVATION OF V1187 CYGNI[BAV Mitteilungen Nr. 73]V1187 Cyg was discovered by Mayer (1965) as a variable of EA{type with 0m. 35 and0m. 31 deep primary and secondary minima respectively. He submitted three moments ofminima and gave a �rst ephemeris as:Min I = HJD2438634:5462 + 7d: 535 � E: (1)With the above data V1187 Cyg is listed in the fourth edition of the GCVS (Kholopovet al. 1985) as to be variable between 10m: 88 and 11m: 23.The variable had remained obviously unobserved for about 28 years when the BAVpublished two times of minima (Agerer 1994). Together with V1191 Cyg, which is in thesame �eld of our CCD camera, this variable was further investigated. In contradictionto the ephemeris above, an observing run on Aug. 22 shows a minimum of V1187 Cyg.Two additional minima at times when the variable was expected to be constant, togetherwith observations between minima, proved that the period listed in the GCVS has to bedivided by �ve.Using all minima times available from the `BAV Database for Minima of EclipsingBinaries by D. Lichtenknecker', a least squares �t yields the following linear elements:Min I = HJD 2438634:5496�3+ 1d: 50700136�4�E (2)
Figure 1: CCD image of V1187 Cyg (a) and V1191 Cyg (b).
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Figure 2: O{C diagram for V1187 Cyg computed with respectto the new ephemeris (2) using all available minima timings.Table 1. Observed times of minima for V1187 Cyg, epochs and residualscomputed with respect to the ephemeris (2) derived in this paper.N JD hel. W T� Epoch (O{C) Lit N JD hel. W T� Epoch (O{C) Lit2400000+ 2400000+1 38634.5462 60 E 0.0 {0.0034 [1] 6 49587.439 30 E: 7268.0 +0.004 [3]2 38653.392 30 E: 12.5 +0.005 [1] 7 49599.4897 60 E 7276.0 {0.0018 [3]3 38668.459 30 E: 22.5 +0.002 [1] 8 49608.528 30 E: 7282.0 {0.006 [3]4 49168.4910 60 E 6990.0 +0.0019 [2] 9 49621.3428 60 E 7290.5 {0.0002 [3]5 49217.4681 60 E 7022.5 +0.0014 [2][1]: Mayer (1965), [2]: Agerer (1994), [3]: Agerer: this paper F. AGERERBundesdeutsche Arbeitsgemeinschaftf�ur Ver�anderliche Sterne e.V. (BAV)Zweikirchen, Dorfstrasse 19,D-84184 Tiefenbach, GermanyReferences:Agerer, F.: 1994, BAV Mitteilungen, 68Kholopov, P.N. et al.: 1985, Gen. Cat. of Var. Stars, 4th Ed., Nauka, MoscowMayer, P.: 1965, Bull. Astron. Inst. Czechoslovakia, 16, 225



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4134 Konkoly ObservatoryBudapest28 December 1994HU ISSN 0374 { 0676VW CANUM VENATICORUM: NEW EPHEMERIS AND LIGHTCURVE[BAV Mitteilungen Nr. 74]In this paper we report on our photographic and CCD photometry on the RR Lyr typevariable VW CVn.VW CVn = SVS 1291 was discovered by Kurochkin (1961) as variable of W UMa or� Lyr type with a range of brightness between 11m: 4 and 12m: 6. Kurochkin calculated twosets of �rst elements and gave �rst photographic light curves. Elements valid after JD2436360 were: Min I = HJD2435923:246 + 0d: 850012 � EWith the above data VW CVn is listed in the fourth edition of the GCVS (Kholopov etal. 1985). Until recently the variable remained almost unobserved (exceptions Diethelm1976, Diethelm 1980 and German 1982) when Vandenbroere (1994) found the elementsto be in error. This prompted us to put VW CVn on our observing program.One of us (T.B.) investigated this variable on 443 plates of the Sonneberg Sky Survey.The observations by the other were made with an SBIG ST6 camera without �ltersattached to a 20 cm SC telescope. From these measurements we found the variable to beof RR Lyr type, the range of brightness is between 11m: 96 and 12m: 43(pg) and M�m= 0:46:Analysing the CCD measurements we got �rst elements:Min I = HJD2449466:42 + 0d: 425 � E: (1)The timespan covered by the Sonneberg plates (1956 { 1994) was divided into severalparts. Using this �rst ephemeris (1) for each of these parts a mean lightcurve was cal-culated and the time of the normal maximum was derived (see Table 1). Obviously theperiod did not remain constant in the time interval studied. Considering the accuracyof estimates on photographic plates the period probably changed about epoch number�21000. Least squares �ts in each of these intervals yield the following linear elements:Min I = HJD2438387:169�7+ 0d: 4249932�3�E (2)(valid between JD 2435861 and JD 2440000)Min I = HJD2449466:428�6+ 0d: 4249786�7�E (3)(valid after JD 2440000)



2
Figure 1: Mean light curve from all photographic estimates of VW CVnon plates of the Sonneberg Sky Survey computed with respect to thenew ephemeris (3). Magnitudes according to Kurochkin. The hump near themaximum is a result of very bright observations appearing only temporarilyin exactly that range of phase.

Figure 2: Di�erential CCD light curve of VW CVn computed with respect to thenew ephemeris (3). Each point is the result of one CCD image.
Figure 3: O{C diagram for VW CVn computed with respect to thenew ephemeris (3) using all available maximum timings.� represents photoelectric, � photographic normal maxima.



3Times of normal maxima for VW CVn, epochs and residualscomputed with respect to the ephemeris (3) derived in this paper.N JD hel. W T� Epoch (O{C) Observer2400000+1 36632.372 1 P �30199.0 {0.127 T.Berthold2 38387.167 1 P �26070.0 {0.069 "3 39352.330 1 P �23799.0 {0.032 "4 40291.988 1 P �21588.0 {0.002 "5 41393.545 1 P �18996.0 +0.010 "6 42840.186 1 P �15592.0 +0.024 "7 44292.729 1 P �12174.0 {0.010 "8 45486.055 1 P �9366.0 {0.023 "9 46914.822 1 P �6004.0 {0.034 "10 48761.379 1 P �1659.0 {0.010 "11 49466.435 6 E 0.0 +0.007 F.Agerer�) P denotes photographic normal maxima,E CCD observed normal maximum.A detailed paper dealing with further analysis of the long{time behaviour of the periodand the results of the CCD photometry is now in progress.F. AGERERT. BERTHOLDBundesdeutsche Arbeitsgemeinschaftf�ur Ver�anderliche Sterne e.V. (BAV)Munsterdamm 90,D-12169 Berlin, GermanyReferences:Diethelm, R.: 1976, BBSAG Bull., 25Diethelm, R.: 1980, BBSAG Bull., 47German, R.: 1982, BBSAG Bull., 61Kholopov, P.N. et al.: 1985, Gen. Cat. of Var. Stars, 4th Ed., Nauka, MoscowKurochkin, N.E.: 1961, Perem. Zvezdy, 13, 5, 331Vandenbroere, J.: 1994, BBSAG Bull., 105ERRATUMIn the No. 4134 issue of the IBVS all ephemerides of VW CVn refer to normal maximaand not Min I (as stated erroneously in the text). The authors of that note and editorsof the IBVS are grateful to Dr. N. Samus for calling their attention to this inconsistency.



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4135 Konkoly ObservatoryBudapest28 December 1994HU ISSN 0374 { 0676A PRE-MAIN-SEQUENCE COMPANION TO AR AURIGAE?A recent analysis of the well-known bright eclipsing binary AR Aurigae (HD34364,HR1728, Vmax = 6.15, B9VpHgMn + B9.5V, PAB = 4:d13 days) suggests that the sec-ondary star is still contracting towards the ZAMS, while the primary star appears to beexactly on the ZAMS (Nordstr�om & Johansen 1994). Moreover, AR Aur is a triple sys-tem, the existence of the as yet unseen third star being inferred from a light-time e�ectin the observed minima with a period of �24 years (Chochol et al. 1988, Nordstr�om &Johansen 1993).AR Aur A (2.5 M�) and B (2.3 M�) are of considerable interest as coeval and nearlyequal-mass stars apparently just arriving on the ZAMS. Given the remaining observationaluncertainties in the absolute dimensions, it is of interest to verify this scenario by othermeans. Direct detection of star C would support this scenario and provide an estimate ofthe mass of star C and the inclination between the two orbital planes. This note discusseshow this test could be made.Models by Mazzitelli (1989) have been used to estimate the radius (RC), temperature(TC), and luminosity (LC) for star C at an age of 4�106 yr (the time for star A to reachthe ZAMS from the birthline), for di�erent assumed values of i, the inclination of the long-period orbit (the eclipsing pair has i = 88:�5). The results are given in Table 1. Values ofi less than 30�are not listed, since the mass of star C (MC) would be high enough for Cto make a detectable contribution at visible wavelengths, contrary to what is observed.Assuming black-body radiation, the luminosity of star C can then be computed for anywavelength and normalised to units of LA + LB; thus, the quantity lC (\third light")plotted in Figure 1 and given for some standard photometric passbands in Table 1 is lC= LC/(LA + LB).Table 1. Model properties for AR Aur C at an age of 4�106 yearsi MC RC TC lC(R) lC(I) lC(J) lC(H) lC(K) lC(L) lC(M)90� 0.523 1.097 3825 0.01 0.01 0.02 0.03 0.03 0.05 0.0570� 0.559 1.129 3877 0.01 0.01 0.02 0.03 0.04 0.05 0.0660� 0.611 1.172 3953 0.01 0.01 0.02 0.03 0.04 0.05 0.0650� 0.698 1.218 4090 0.01 0.02 0.03 0.04 0.05 0.06 0.0740� 0.847 1.348 4321 0.01 0.03 0.04 0.05 0.07 0.08 0.0930� 1.124 1.553 4682 0.02 0.05 0.06 0.09 0.10 0.12 0.14



2
Figure 1. Fractional light of star C as a functionof assumed orbital inclination and wavelength.If the light contribution from star C is signi�cant, the depth of the minima in thelight curves of the eclipsing pair AB will be reduced. The question we wish to address isthe following: Given the photometric elements, radii and inclination, from our previousanalysis of light curves of AB at wavelengths where third light is negligible, at what(larger) wavelength could we observe a reduction in eclipse depth due to star C relativeto what we would predict without it?Using the bF (4747 �A) light curve and analysis tools from our previous study, we havestudied this question by adding speci�ed amounts of third light and then redetermininglC from the light curve, gradually reducing the number of points used. We �nd that wecan recover lC rather accurately with a surprisingly few observations of the precision ofthe bF light curve, 0.01 mag: Typical standard errors are 0.01 with 40 points, 0.02 withjust 10 well-distributed points on the light curve (about half near both mid-eclipses, halfoutside eclipse). This remarkable economy is possible because the existing high-qualityanalysis provides an accurate prediction of the eclipse depths in the absence of third light.The errors in lC scale, of course, with the mean errors of the actual new observations,which will also depend on the wavelength of observation.The dotted line in Figure 1 indicates the usable wavelength for which 0.04 of third lightis measurable with certainty. For inclinations close to 90� (i.e., near co-planarity of theorbits), the K band (2.2 �m) is just at the detection limit for star C with 1% photometry.In the L and M bands (3.5 and 5 �m), detection will be easier, but photometry probablycorrespondingly more di�cult. The N band (9 �m) should be avoided, as dust emissionmight be signi�cant.Deviations from the ephemeris derived earlier for the eclipsing pair AB:Min I = HJD2 438 402.1847 + 4:d1346662�Edue to motion in the AB-C orbit are not more than 12 minutes, and secondary minimaoccur midway between primary eclipses since the AB orbit is circular. In planning follow-up photometry, observers should be aware of the problems with variable comparison starsdescribed in Nordstr�om & Johansen (1994). It is proposed to use two of the reliable stars:



3HR1734, HR1738, or HR1749. HR1734 has a faint (mV = 11.8) companion at a distanceof 3:008, which always should be included. K. T. JOHANSENB. NORDSTR�OMThe Niels Bohr Institute ofAstronomy,Physics and GeophysicsAstronomical ObservatoryBrorfeldevej 23DK-4340 T�ll�seDenmarkReferences:Chochol D., Juza K., Mayer O., Zverko J., Ziznovsky J., 1988, Bull. Astron. Inst. Czech.,39, 69Mazzitelli I., 1989, in Low-Mass Star Formation and Pre-Main-Sequence Objects, B.Reipurth (ed.), ESO Conference and Workshop Proceedings No. 33, p. 433Nordstr�om B., Johansen K.T., 1993, IBVS, No. 3871Nordstr�om B., Johansen K.T., 1994, A&A, 282, 787



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4136 Konkoly ObservatoryBudapest28 December 1994HU ISSN 0374 { 0676AK CANCRI { A NEW LARGE-AMPLITUDESU UMA-TYPE DWARF NOVAAK Cnc was discovered by Morgenroth (1933), who classi�ed it as a possible short-period variable star. After a long period of confusion, the object was identi�ed as adwarf nova (for a review, see Wenzel 1993). The peculiarity of this object was notedby Szkody and Howell (1992), who identi�ed strong Balmer and helium emission linesand a red continuum in the spectrum of AK Cnc, and estimated the quiescent MV valuebetween 10.4 and 11.9. The faintness of quiescent MV and a large outburst amplitude(> 6 mag) make AK Cnc a good candidate for a TOAD (Tremendous Outburst AmplitudeDwarf Nova; Howell 1993). A search for a photometric period, however, has remainedunsuccessful (Howell et al. 1990).On 1992 Jan. 13, the object was caught in one of its rare outbursts at mV=13.6(Koshiro, private communication). We obtained a V-band CCD photometry of this staron three nights between Jan. 17 and Jan. 22. The observations were carried out using a 60cm reector and a Thomson TH7882 chip (576�384 pixels) at Ouda Station, Departmentof Astronomy, Kyoto University (for a description of the instruments see Ohtani et al.1992). The exposure time was between 30 and 60 s to avoid saturation from the strongmoonlight. The frames were �rst corrected for standard de-biasing and at �elding, andwere then processed by a microcomputer-based automatic-aperture photometry packagedeveloped by the author. The di�erential magnitudes of the variables were determinedusing a local standard star (C1: 08h55m15:s42 +11�14053:008 (J2000.0), V=13.3), whoseconstancy was con�rmed using a check star (C2: 08h55m26:s05 +11�20004:005 (J2000.0),V=15.1). Total number of useful frames was 1007.The resulting overall light curve is shown in Figure 1. The zero-point corresponds toV=13.3. A general trend of slow linear decline is evident. Superimposed on this decline,superhumps with an amplitude of 0.18 mag were detected on all nights. The star wasthus for the �rst time identi�ed as being an SU UMa-type dwarf nova.A representative light curve is shown in Figure 2; a large scatter in the light curveis caused by a high sky background due to the proximity of the object to the nearlyfull moon. A period analysis using the phase dispersion minimization (PDM) method(Stellingwerf 1978) implemented in the IRAF package after removing the steady declineyielded the best estimate of the superhump period of 0.06735 � 0.00005 day. A light curvefolded on this period is shown in Figure 3. Each point represents an average of 0.05 phasebin and its standard error. This clearly demonstrates all the characteristics of fully grownsuperhumps: a rather steep rise to maximum, slower decline, and a broader secondarymaximum around superhump phase 0.4 { 0.5. The superhump makes AK Cnc a memberof short orbital-period SU UMa-type dwarf novae. This picture is in good agreement withthe spectroscopic features described by Szkody and Howell (1992).
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Figure 1. General V-band light curve of AK Cnc.The zero point of the relative magnitudes corresponds to V=13.3.

Figure 2. Sample light curve (1992 Jan. 18).Superhumps with an amplitude of 0.18 mag are clearly seen.
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Figure 3. Light curve folded on the superhump period of 0.06735 day.The outburst characteristics of this dwarf nova is still uncertain. Wenzel (1993) gives�ve outburst records from Sonneberg plates. The second one in his table (1993 March 8{ 15) is clearly a superoutburst. Further monitoring for outbursts of this dwarf nova isencouraged in order to determine its true outburst frequency and number ratio of super-and normal outbursts, both of which would also be good indicators for discriminatingTOADs from other dwarf novae.The author is grateful to Masami Koshiro (VSOLJ) for notifying us of the outburst.Part of this work was supported by a Research Fellowship of the Japan Society for thePromotion of Science for Young Scientists. Taichi KATODept. of Astronomy, Faculty of Sci.Kyoto UniversitySakyo-ku, Kyoto 606-01 JapanReferences:Howell, S. B. 1993, in Cataclysmic Variables and Related Physics, ed O. Regev, G. Shaviv,Annals of the Israel Physical Society, Vol. 10, p.67Howell, S. B., Szkody, P., Kreidl, T. J., Mason, K. O., and Puchnarewicz, E. M. 1990,Publ. Astron. Soc. Paci�c, 102, 758Morgenroth, O. 1933, Astron. Nachricht., 249, 383Ohtani H., Uesugi A., Tomita Y., Yoshida M., Kosugi G., Noumaru J., Araya S., OhtaK. et al. 1992, Memoirs of the Faculty of Science, Kyoto University, Series A ofPhysics, Astrophysics, Geophysics and Chemistry, 38, 167Stellingwerf, R. F., 1978, Astrophys. J., 224, 953Szkody, P. and Howell, S. B. 1992, Astrophys. J. Suppl., 537, 547Wenzel, W. 1993, IBVS, No. 3921



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4137 Konkoly ObservatoryBudapest28 December 1994HU ISSN 0374 { 0676POSITIONS OF VARIABLE STARS IN PLAUT'S FIELD 3This paper continues the study announced in our previous publication (Antipin et al.,1994a) and deals with the variable stars in the Palomar{Groningen Field 3 (Plaut, 1971).This �eld contains 1474 variable stars discovered by Plaut. Using photographic �ndingcharts prepared by L. Plaut and available in Moscow, we have checked for possible GSCidenti�cations. 174 stars have been identi�ed with the GSC. We have also checked 83 starsdiscovered in this �eld by other authors and identi�ed 23 of them with GSC objects. Weare not able to present the corresponding table here because of volume restrictions andare planning to publish this list in Astronomical and Astrophysical Transactions. We havenot found very signi�cant positional mistakes among those stars we were able to identifywith GSC. We have also checked positions for non-GSC variable stars and found quite anumber of serious mistakes in GCVS positions. The corrected coordinates presented inTable 1. Corrected Coordinates for Variable StarsPlaut GCVS, NSV �(2000:0) �(2000:0) �� ��23 V2636 Sgr 18h12m23:s0 �31�20'40" �0:m01s �1�00:0034 V2647 Sgr 18 12 38.1 {31 08 00 �0 03 �0 00:6111 V2705 Sgr 18 13 49.7 {34 20 46 �0 02 �0 00:8307 V2852 Sgr 18 16 43.2 {34 01 22 +0 00 �0 03:4437 V2965 Sgr 18 18 27.0 {32 10 39 �0 01 �0 11:2474 V2988 Sgr 18 11 42.2 {36 11 44 +0 10 �0 01:5521 V3033 Sgr 18 12 32.2 {32 39 15 �0 42 �0 04:0580 V3081 Sgr 18 20 36.2 {34 46 21 +0 07 +0 00:2707 V3180 Sgr 18 23 02.2 {33 57 25 +0 00 �0 00:9732 V3200 Sgr 18 23 26.6 {30 54 07 �0 02 �0 17:6755 V3220 Sgr 18 23 49.5 {31 11 43 �0 02 �0 16:1782 V3243 Sgr 18 24 46.0 {32 03 01 �0 32 +0 00:1835 V3288 Sgr 18 25 15.0 {33 33 46 +0 01 +0 11:3881 NSV10777 18 26 13.4 {31 41 59 +0 04 +0 00:11027 V3447 Sgr 18 21 13.8 {30 53 46 +8 42 �0 00:81030 V3443 Sgr 18 29 56.2 {30 57 37 +0 01 �3 44:31158 V3549 Sgr 18 33 13.3 {31 22 27 +0 00 �0 11:21388 V3723 Sgr 18 39 39.1 {34 41 16 +0 14 �1 52:01395 V3729 Sgr 18 38 16.7 {36 51 46 +1 52 +0 00:61427 V3758 Sgr 18 32 14.2 {31 09 34 �1 00 +0 00:11453 V3774 Sgr 18 41 41.2 {32 54 35 +0 04 �0 33:41474 V666 CrA 18 22 22.7 {36 59 57 �0 09 +0 00:1NSV 10351 18 12 20.9 {31 50 24 +0 15 +0 01NSV 10364 18 12 59.4 {31 46 47 +0 13 +0 00:2



2Table 2. Identi�cations of Several GCVS Stars474 V2988 Sgr = V655 Sgr Plaut, 1971595 NSV 10648 = V1289 Sgr Mayall, 1951 (chart)723 V1188 Sgr = NSV 10715 Strohmeier et al., 19641063 V3475 Sgr = V2355 Sgr Rosino, 19621105 V3507 Sgr = V2360 Sgr Rosino, 19621388 V3723 Sgr = V1635 Sgr Plaut, 19711395 V3729 Sgr = V2371 Sgr Plaut, 19711414 V3746 Sgr = V948 Sgr = V1154 Sgr GCVSTable 1 have been determined by one of us (S.A.) relative to GSC stars. The columnsof the table contain: Plaut's numbers (the two last lines, without Plaut's numbers, re-fer to variables discovered by Rosino (1962), in the �eld of the globular cluster NGC6569); GCVS or NSV designations; right ascensions and declinations (2000.0); positionaldi�erences found (in the sense GCVS minus present study).Table 2 contains 8 stars for which positional inaccuracies have led to multiple entries inthe GCVS and the NSV catalogue. The �rst column gives Plaut's numbers. The secondcolumn presents the existing GCVS or NSV designations. The last column of the tableidenti�es the source of error. If the star in Table 2 does not enter also Table 1, Plaut'scoordinates for this star are to be preferred.Several �nal remarks deal with di�cult cases. It turns out that Plaut's variable No. 239(18h12m32s, �31�07:03, 1950.0, Cepheid with a period of 51: days according to Plaut, 1971)never got a GCVS designation. The reasons for this are presently unclear, no indicationof any mistakes revealed is present in GCVS team records. Though the star could not beidenti�ed with any GSC star, Plaut's coordinates agree with the photograph. We havenot been able to �nd Plaut's No. 1282 = V3643 Sgr. The photograph does not agree withthe coordinates, a great mistake in coordinates is probable.Mr. J. M�anek has turned our attention to a mistake in the second paper of thepresent series (Antipin et al., 1994b). The declination presented there for V448 Oph =GSC6237.1702 is wrong, the correct �(2000.0) value is �18�06'56".Thanks are due to Mr. Jan M�anek for his attention to our work.S.V. ANTIPINSternberg Astronomical Instituteof Moscow University13, Universitetskij Prosp.Moscow 119899, Russia N.N. KIREEVAN.N. SAMUSInstitute of Astronomyof Russian Academy of Sciences48, Pyatnitskaya Str.Moscow 109017, RussiaReferences:Antipin, S.V., Kireeva, N.N., and Samus, N.N., 1994a, Inf. Bull. Var. Stars, No. 4020Antipin, S.V., Kireeva, N.N., and Samus, N.N., 1994b, Inf. Bull. Var. Stars, No. 4021Mayall, M.W., 1951, Harvard Obs. Bull., No. 920, 36Plaut, L., 1971, Astron. and Astrophys. Suppl. Ser., 4, No. 2, 75Rosino, L., 1962, Asiago Obs. Contrib., No. 132, 7Strohmeier, W., Knigge, R., and Ott, H., 1964, Inf. Bull. Var. Stars, No. 74



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4138 Konkoly ObservatoryBudapest29 December 1994HU ISSN 0374 { 0676TIMINGS OF SELECTED VARIABLE STARS1Changes in the periods of variable stars can be determined by timing the occurrenceof a certain point in the light curve, usually the maximum or minimum value. It isnecessary to have such timings at frequent enough intervals so that cycle counts can bereliably determined in between. Often in the course of other routine observations, suchtimings are obtained and the purpose of this paper is to make available such data to otherresearchers.Most of the photometric data were obtained with telescopes at Lowell Observatory inFlagsta�, AZ but some came from CTIO in Chile (� Sco and � Eri). The raw photometrywas corrected for sky, and the atmospheric extinction was removed using a comparisonstar. Then di�erential magnitudes were determined and heliocentric corrections applied.For stars with a single mode, plots of the light curves were made and a cross-correlationtechnique between the ascending and descending branch was used to derive the timeof maximum or minimum. The uncertainty of an individual timing varies with dataquality, but is typically 0.0005 days. It is planned to submit all of the data upon whichthese timings have been made to the Journal of Astronomical Data, Twin Press, TheNetherlands.Table 1. Times of Photometric Minimum of Eclipsing Binary Stars.Star Name HJD notesBX And 2447108.7773 primary min2447535.7064 secondary min2447573.6826 primary minTY Boo 2447641.7811 primary min2447641.9398 secondary minW Crv 2447234.7467 primary min2447237.8561 primary min2447250.8553 secondary min2449108.7855 primary min2449109.7580 secondary min1Visiting Observer, Lowell Observatory, Flagsta�, Arizona, USA. Also based in part on data collected at Cerro TololoInter-American Observatory, National Optical Astronomy Observatories, operated by the Association of Universities forResearch in Astronomy, Inc., under contract with the National Science Foundation.



2Table 2. Times of Photometric Maximum/Minimum of � Cephei Stars.Star Name HJD notes� Eri 2444450.8184 max for P1 = 0.173506 d2444450.8937 max for P2 = 0.178063 d� Sco 2444457.6980 max for P2 = 0.246836 d2444457.7130 max for P1 = 0.239670 dBW Vul 2447704.7345 max2447704.8300 min2447803.6580 max2447826.6639 min2447833.6100 max2447827.5755 max2447833.7020 min2447840.6484 max2447840.7373 min2448062.8020 max2448062.8885 min2448084.8152 min2448193.6753 max2448193.7676 min2448194.6820 max2448403.8630 min2448403.9713 max2448421.7744 min2448421.8685 max2449662.6000 min2449662.7120 max2449663.6025 min2449663.7164 maxTable 1 lists the times of primary and secondary minimum for three close binary stars.There is enough new data only for W Crv to produce a new ephemeris at this time. Forthese close binaries, it might be expected that the orbital period might be changing dueto mass exchange between the two stars, so both a linear and quadratic ephemeris werecomputed, combining 12 timings for W Crv from the literature with the �ve listed in Table1. The least squares quadratic ephemeris yielded only marginally smaller residuals thanthe linear, and in any case produced a rate of period change of just 0.025 seconds/century,which is probably only an upper limit. The linear ephemeris can be used to schedule futureobservations; it is: HJD = 2427861.3634 + 0.388080835�E.Table 2 gives times of maximum and minimumbrightness for three � Cephei stars. Forthose with multiple modes, cosine functions were �t using the known periods, but solvingfor the best phase and amplitude of each mode, and the time of maximum was derived.
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Figure 1: BW Vul - Ephemeris

Figure 1. O�C diagram for BW VulThese timings are completely independent of each other, and depend on the beatphase of the star at the time of the observation. For BW Vul, times of minimum lightare included because of the suggestion by Sterken, Young, and Furenlid (1987) that thestillstand in this star's light curve could alter the timings derived for maximumbrightness.A least squares linear ephemeris was �t to all times of maximum brightness measuredfor BW Vul since 1980, which can be used for predicting maximumbrightness for the nearfuture: HJD = 2447700.1158 + 0.201044444�Ewith an rms residual of 1.25 minutes.The period history of BW Vul has been controversial for about ten years, since thediscovery of a periodic variation of the residuals after a quadratic ephemeris has beenremoved, made by Odell (1984). The quadratic ephemeris can be explained in terms ofthe star's evolution to larger size, and the periodic residuals can be explained either bythe light-travel-time over a binary orbit or by two modes beating with a period of about30 years. The controversy arises from the claim of Chapellier (1985) that the period hasbeen constant except for sudden jumps in 1945 and 1968, and again in 1980 (Chapellierand Garrido, 1990). Pigulski (1993) has derived the properties of the binary star orbit,including an orbital period of 33.5 years.In order to distinguish between the two proposed behaviors of this star, a linearephemeris was �t to the previously published timings of maximum between 1968 and1980, and the residuals computed for all timings since 1950; these are shown in Figure 1.



4The diamond symbols in the �gure represent timings used in the linear �t, while thepluses represent eras in which a di�erent ephemeris must be used. It can be seen that theresiduals are �t well by three straight lines, but the residuals predicted from a quadraticephemeris also agree reasonably well, especially if a periodic variation on either side ofthe quadratic is allowed for.Figure 1 gives a method of determining which of the two types of ephemeris is thecorrect one. If the quadratic-with-variations ephemeris is correct, the �gure predictsthat there must be another increase in the period by about 0.25 seconds at HJD about2452000, or in the year 2000. If the piecewise-linear ephemeris is correct, there is no wayto predict when the next period change will occur, or the magnitude, or even the sign ofthe change. Thus the monitoring of this star for the next ten years becomes importantto distinguishing the correct ephemeris form. Andrew P. ODELLNorthern Arizona UniversityDept of Physics and AstronomyFlagsta�, AZ 86011, U.S.A.Internet: odell@nauvax.ucc.nau.eduReferences:Chapellier, E., 1985, Astron. Astrophys., 147, 135Chapellier, E. and Garrido, R., 1990, Astron. Astrophys., 230, 304Odell, A. P., 1984, P.A.S.P., 96, 657Pigulski, A., 1993, Astron. Astrophys., 274, 269Sterken, C., Young, A., Furenlid, I. 1987, Astron. Astrophys., 177, 150



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4139 Konkoly ObservatoryBudapest29 December 1994HU ISSN 0374 { 0676UBV OBSERVATIONS OF AB Dor, 1993The peculiar, active, cool dwarf AB Dor (= HD36705, SAO249286) has received con-siderable international attention in recent years (cf. Vilhu et al., 1993), being the targetof several multi-site, multi-wavelength `campaigns', most recently in 1994 when the HST,EUVE, ASCA and other major facilities were brought into concerted action in its direc-tion.A good earlier photometric review is that of Innis et al. (1988), who supplied theephemeris Min = JD2444296.575 + 0:d51479�E, that has been generally favoured insubsequent studies. AB Dor has been usually assigned a peculiar, early K spectral type.The star was observed using the automated photometer (`APT') of the Kotipu PlaceObservatory (Hudson et al., 1993) on six nights between 29 Sep and 14 November, 1993,using the UBV �lters provided with the SSP 5 photometer of Optec Inc. The observationperiod overlaps with the recently published data set of Anders (1994) and Bos (1994).The (partial) light curves of these authors for the time interval involved are essentiallycon�rmed by the APT.The main comparison star was HD 37297 (V = 5.34, B � V = 1.04, U � B = 0.85,sp. type K0III | cf. SIMBAD) with occasional checks being made on HD 35537, also aK0III star. For this star we derive the following: V = 7.84, B� V = 0.99, U �B = 0.71.The observations have been reduced on a PC (cf. Budding, 1993), and the resultingV light curve is presented in Figure 1. This light curve results from binning some 683individual data into 85 \normal" points, and correcting slightly the magnitudes due tothe small redness excess of the comparison star with respect to AB Dor (�(B � V ) =0.20, � = 0.019).The B and U light curves are essentially similar in shape to the V one. The Bmagnitude ranges from 7.68 at brightest (V = 6.82) to 7.82 at the phases 0.0 and 0.2,corresponding to the lowest (6.94) on this V data set. Individual B observations have ascatter of about 0.02 mag, i.e. comparable to that of the raw data in V . The U data, onthe other hand, has a noticeably larger dispersion | up to 0.04 mag around the phaseregion 0.4-0.5, where the raw data quality appears to be at its poorest. The U light curveranges from about 8.03 to 8.19 mag. The conformities in shape, though slightly greaterranges in the B and U , when set against the V light curve, support maculation as a likelyexplanation for the photometric behaviour. The slight reddening at the minimum wasalso noted by Bos (1994).These light curves are almost complete, though there is a small phase interval closeto the bottom of the minimum not covered by the present dataset. Bos (private commu-nication) observed this region on Nov 13 1993, just before the last APT night presentedhere, and essentially con�rmed the phase, magnitude range and shape of this minimum.



2
Figure 1There is a slight di�erence in phase of Bos' minimum (� 0:06) and ours, however,which, from the shape of the descending sides would be located somewhat closer to 0.1.Anders' (1994) minimum, which derives from observations a few weeks later, is still earlierin phase | close to zero, in fact. Hence, there is a suggestion, from these three data sets,which range over the later months of 1993, of a tendency for the `spot(s)' associated withthe maculation, to have drifted slightly backwards in phase, relative to the ephemeris ofInnis et al. (1988), while preserving the overall shape of the photometric e�ect.E. BUDDING,G. HUDSON andR. HUDSONCarter and Kotipu PlaceObservatories,Wellington, New ZealandReferences:Anders, G.J., 1994, IBVS, No. 3985Bos, M., 1994, IBVS, No. 4111Budding, E., 1993, An Introduction to Astronomical Photometry, Cambridge Univ. Press,Cambridge.Innis, J.L., Thompson, K., Coates, D.W. and Lloyd Evans, T., 1988, Mon. Not. Roy.Astron. Soc., 235, 1411Hudson, G., Hudson, R. and Budding, E., 1993, Proc. IAU Coll. 136, (Posters) eds. I.S.Elliott and C.J. Butler, Dublin Institute for Advanced Studies, 107Vilhu, O., Tsuru, T., Cameron, A.C., Budding, E., Banks, T., Slee, O.B., Ehrenfreund,P. and Foing, B.H., 1993, Astron. Astrophys., 278, 467



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4140 Konkoly ObservatoryBudapest2 January, 1995HU ISSN 0374 { 0676THE 72ND NAME-LIST OF VARIABLE STARSThe present 72nd Name-List of Variable Stars, compiled in the manner �rst introducedin the 67th Name-List (IBVS No. 2681, 1985), contains all data necessary for identi�cationof 491 new variables �nally designated in 1994. The total number of designated variablestars has now reached 31193.The 72nd Name-List consists of two tables. Table 1 contains the list of new variablesarranged in the order of their right ascensions. It gives the ordinal number and thedesignation of each variable; its equatorial co-ordinates for the equinox 1950.0; the rangeof variability (sometimes the column \Min" gives, in parentheses, the amplitude of lightvariation); and the system of magnitudes used (the symbol \Ic" means magnitudes inCousins' I system, the symbols \y", \b", Str�omgren's y, b magnitudes); the type ofvariability according to the classi�cation system described in the forewords to the �rstthree volumes of the 4th GCVS edition (with the additions introduced in the 68th Name-List, IBVS No. 3058, 1987, and in the 69th Name-List, IBVS No. 3323, 1989, andone addition described below); two references to the reference list which follows Table 2(the �rst reference is to the investigation of the star, the second one indicates the papercontaining a �nding chart, or the corresponding Durchmusterung { BD, CoD, or CPD {containing the variable, or the Hubble Space Telescope Guide Star Catalog { GSC { ifthe star can be found using it).In order not to continue using (*) symbols for comparatively long-period pulsatingB stars (periods exceeding one day; see the 71st Name-List, IBVS No. 3840, 1993), weintroduce for such variables a provisional type LBV.In a small number of cases, the value of the variability amplitude (column \Min",in parentheses) could not be expressed in the same system of magnitudes as the star'sbrightness; in such cases we indicate the photometric band for the amplitude separately,an asterisk in the corresponding position for V2027 Cyg means the amplitude measuredin white light.Table 2 contains the list of variables arranged in the order of their variable star nameswithin constellations. After the designation of a variable, its ordinal number from Table1 is given, as well as identi�cations with several major catalogues and identi�cations nec-essary to �nd this star in the papers with the �rst (or independent) announcement of thediscovery of its variability. References to such papers are given in square brackets after thecorresponding identi�cation. The name of the discoverer accompanies the reference onlyin the case of its being di�erent from the name of the author(s) of the paper referred to.For the stars having NSV catalogue numbers, the references to discovery papers alreadytaken into account in the NSV catalogue are not always given. After the identi�cations,some minimal remarks are given if necessary.



2Several new corrections to earlier Name-Lists have been found. In the 68th Name-List (IBVS No. 3058, 1987), Table 1, p. 4, there is an obvious misprint in the GCVSname of the star No. 121 (instead of V900 Tau, read V909 Tau). In the same Table, p.9, the classi�cation given for the star No. 368 (V345 Nor) actually refers to another star(named only in the present, 72nd Name-List as V352 Nor); the most probable variabilitytype for V345 Nor is M:. In Table 2, p. 21, for IW Peg add identi�cation with NSV 14392.In the 70th Name-List (IBVS No. 3530, 1990), Table 2, p. 7, add identi�cation withAFGL 751 for V1028 Tau; p. 8, identi�cations with IRC+30229 and Gliese 423 shouldbe added for � UMa. Three corrections refer to the 71st Name-List (IBVS No. 3840,1993). Rather regretfully, one of them is connected with... a correction to the Name-ListNo. 69; this correction (p. 2) deals with KR Peg, not KP Peg. Identi�cations of Table 2for V1241 Ori (p. 17) should be added with TSN 392 and Haro 404. In the same Table,add He 3-436 to identi�cations for LX Vel (p. 21).Thanks are due to S.V. Antipin for his assistance in GSC identi�cations and positionaldeterminations, to E.N. Pastukhova for help during the preparation of the computerversion of the present Name-List, and to members of the GCVS team who preparedinformation for the variable star data base. E.V. KAZAROVETSN.N. SAMUSInstitute of Astronomyof Russian Academy of Sciences48, Pyatnitskaya Str.Moscow 109017, Russia



3Table 1No. Name R.A.,Decl.,1950.0 Max Min Type Ref.h m s o ' m m72001 CO Tuc 00 26 25 -72 26.7 13.67 14.14 V RRC 164 16572002 BU Cet 00 32 40 -03 52.1 3.86 3.96 K RS 054 BD72003 BV Cet 00 41 15 -10 16.8 14.51 ( 0.1 ) V ZZ 055 05672004 PZ And 02 17 39 +49 55.4 5.59 ( 0.045 ) V ACV 001 BD72005 V703 Cas 02 24 01 +60 37. 14.6 15.8 B I 03772006 EP Eri 02 50 07 -12 58.3 6.03 6.08 V RS 087 BD72007 XY Ari 02 53 22 +19 13.5 13.54 17.60 J NL+EA+X 017 01872008 V704 Cas 03 03 39 +60 17.8 11.4 12.1 P SR 022 BD72009 V514 Per 03 16 05 +49 56.0 11.4 ( 0.32 ) V E 138 13872010 V515 Per 03 23 47 +47 47.0 12.7 ( 9.0 ): U UV 139 13972011 V516 Per 03 25 18 +50 05.9 14.1 ( 4.6 ): U UV 139 13972012 epsil Eri 03 30 34 -09 37.6 3.73 ( 0.05 ) V BY 089 BD72013 V517 Per 03 37 24 +38 50.4 10.5 11.4 P LB 022 BD72014 V1064 Tau 03 40 54 +23 07.0 14.8 (18. U UV 15672015 BU Hyi 03 41 07 -72 04.8 16.96 17.57 B RR 082 08272016 BV Hyi 03 42 23 -72 01.0 19.63 20.29 B RR 082 08272017 V1065 Tau 03 43 42 +23 20.7 12.18 ( 0.15 ) V RS: 157 15872018 BW Hyi 03 45 33 -72 05.5 18.78 21.12 B RRAB 082 08272019 BX Hyi 03 45 34 -72 04.8 19.10 20.06 B RRC 082 08272020 V1066 Tau 03 47 34 +21 51.3 14.3 (18. U UV 15672021 BY Hyi 03 48 05 -71 45.5 19.07 19.98 B RRAB 082 08272022 V1067 Tau 04 00 12 +25 44.7 12.86 12.98 V INT: 157 02072023 V1068 Tau 04 13 22 +28 00.2 14.66 15.74 U INT 159 16072024 V1069 Tau 04 15 59 +17 16.0 12.16 12.36 V INT 019 02072025 V1070 Tau 04 16 36 +27 42.5 14.35 15.20 U INT 159 16072026 V518 Per 04 18 30 +32 47.4 13.15 (22.4 V XND+ELL: 140 14072027 V1071 Tau 04 18 57 +28 18.6 13.40 13.60 V INT 019 16072028 V1072 Tau 04 24 17 +17 44.0 10.24 10.37 V INT 161 02072029 EQ Eri 04 27 58 -28 59.3 7.7 ( 0.10 ) V DSCT 088 CoD72030 V1073 Tau 04 28 30 +18 09.6 10.27 10.34 V INT 161 02072031 V1074 Tau 04 28 34 +17 00.0 12.51 12.64 V INT 019 02072032 V1075 Tau 04 29 16 +17 51.0 12.01 12.36 V INT 019 02072033 V1076 Tau 04 29 50 +17 56.7 13.14 13.30 V INT 161 02072034 V1077 Tau 04 31 24 +18 23.9 12.69 12.82 V INT 161 02072035 V1078 Tau 04 32 20 +18 15.5 10.92 11.02 V INT 161 02072036 TV Ret 04 34 52 -59 21.4 16.61 20.77 B UG: 082 08272037 V1079 Tau 04 36 18 +22 15.2 11.91 12.89 V INT 019 16072038 V1080 Tau 04 37 30 +24 20.8 10.29 10.56 V INA 019 BD72039 AK Dor 04 37 51 -59 07.6 16.98 17.70 B RR 082 08272040 V1081 Tau 04 40 54 +22 51.1 6.9 7.3 V E 162 16272041 V396 Aur 04 52 26 +30 13.2 10.78 11.01 V INT 019 02072042 V397 Aur 04 52 51 +30 16.3 11.46 11.71 V INT 019 02072043 V398 Aur 05 02 45 +51 32.0 4.93 5.03 V I: 021 BD72044 V1261 Ori 05 19 55 -08 42.8 6.91 ( 0.27 ) V EA/GS/WD 129 BD



4Table 1 (continued)No. Name R.A.,Decl.,1950.0 Max Min Type Ref.h m s o ' m m72045 V399 Aur 05 22 29 +29 35.8 11.1 11.8 P SR 022 GSC72046 V1262 Ori 05 24 52 -05 42.9 15.4 16.7 U UVN 130 13072047 V400 Aur 05 25 33 +32 23.1 11.1 11.7 P SR 022 GSC72048 V401 Aur 05 25 37 +32 26.3 9.6 10.1 P SR: 022 BD72049 V1263 Ori 05 26 57 -07 26.0 14.0 16.8 U UVN 130 13072050 V1264 Ori 05 27 50 -06 31 15.0 (18.4 U UVN 130 13072051 V1265 Ori 05 28 22 -06 09 15.4 (18.4 U UVN 130 13072052 V1266 Ori 05 29 52 -06 35.9 16.0 (18.6 U UVN 130 13072053 V1267 Ori 05 30 27 -06 08.1 14.5 (18.4 U UVN 130 13072054 V1268 Ori 05 30 32 -04 49.4 14.2 16.8 U UVN 130 13072055 V1269 Ori 05 31 20 -07 18.5 15.7 (18.5 U UVN 130 13072056 V1270 Ori 05 31 32 -04 23.2 17.1 17.6 U UVN 130 13072057 V1271 Ori 05 32 24 +10 00.5 9.83 9.95 y INA 131 BD72058 V1272 Ori 05 32 25 -04 31.0 14.6 16.2 U UV 130 13072059 V1273 Ori 05 32 27 -05 24.4 15.7 ( 0.39 ) Ic IN 132 13372060 V1274 Ori 05 32 37 -05 25.1 12.9 ( 0.39 ) Ic IN 132 13372061 V1275 Ori 05 32 40 -05 31.2 15.0 ( 0.20 ) Ic IN 132 13372062 V1276 Ori 05 32 45 -05 32.2 15.1 ( 0.21 ) Ic IN 132 13372063 V1277 Ori 05 32 45 -05 17.3 13.9 ( 0.27 ) Ic IN 132 13372064 V1278 Ori 05 32 48 -05 24.3 12.7 ( 0.32 ) Ic IN 132 13372065 V1279 Ori 05 32 49 -05 26.0 11.5 ( 0.34 ) Ic IN 132 13372066 V1280 Ori 05 32 53 -04 17.9 16.4 (18.6 P UVN 130 13072067 V1281 Ori 05 32 54 -05 16.9 15.5 ( 0.16 ) Ic IN 132 13372068 V1282 Ori 05 32 54 -05 28.6 14.1 ( 0.16 ) Ic IN 132 13372069 V1283 Ori 05 32 57 -05 28.4 13.7 ( 0.25 ) Ic IN 132 13372070 V1284 Ori 05 32 58 -05 28.6 13.6 ( 0.26 ) Ic IN 132 13372071 V1285 Ori 05 32 59 -05 27.7 13.5 ( 0.35 ) Ic IN 132 13372072 V1286 Ori 05 33 00 -05 28.3 12.6 ( 0.24 ) Ic IN 132 13372073 V1287 Ori 05 33 00 -05 29.3 13.6 ( 0.33 ) Ic IN 132 13372074 V1288 Ori 05 33 01 -05 26.9 13.1 ( 0.18 ) Ic IN 132 13372075 V1289 Ori 05 33 02 -05 18.4 13.3 ( 0.06 ) Ic IN 132 13372076 V1290 Ori 05 33 02 -05 26.8 13.2 ( 0.24 ) Ic IN 132 13372077 V1291 Ori 05 33 02 -05 11.0 15.6 ( 0.34 ) Ic IN 132 13372078 V1292 Ori 05 33 03 -05 30.4 14.1 ( 0.47 ) Ic IN 132 13372079 V1293 Ori 05 33 03 -05 29.2 13.8 ( 0.20 ) Ic IN 132 13372080 V1294 Ori 05 33 04 -05 17.4 12.1 ( 0.16 ) Ic IN 132 13372081 V1295 Ori 05 33 23 -03 59.7 15.5 16.1 U UVN 130 13072082 V1296 Ori 05 33 25 -06 11.9 15. 17.16 U UVN 134 13572083 V1297 Ori 05 33 28 -04 13.3 16.0 (18.4 U UVN 130 13072084 V1298 Ori 05 34 48 -04 03.0 15.4 18.2 U UVN 130 13072085 V1299 Ori 05 35 22 -01 39.2 12.1 13.0 P IB: 022 GSC72086 V1300 Ori 05 35 25 -06 41.5 12.3 15.47 U UVN 130 13072087 V1301 Ori 05 35 39 -05 03.0 15.6 16.5 U UVN 130 13072088 V1302 Ori 05 36 04 -05 05.7 13.7 15.0 U UVN 130 130



5Table 1 (continued)No. Name R.A.,Decl.,1950.0 Max Min Type Ref.h m s o ' m m72089 V1303 Ori 05 37 38 -05 33.9 16.1 17.0 P UVN 130 13072090 V1304 Ori 05 38 01 -08 09.1 13.58 13.98 V INT 136 13672091 V1305 Ori 05 39 26 -08 01.9 13.12 13.35 U INT 136 13672092 V1306 Ori 05 39 51 -05 29.5 15.7 16.6 U UVN 130 13072093 TZ Col 05 50 19 -28 40.0 9.05 ( 0.06 ) V RS 060 CoD72094 V1307 Ori 05 59 06 +16 31.0 9.48 ( 0.35 ) V INA 131 02972095 V696 Mon 06 01 48 -06 42.3 5.12 5.18 B * 113 BD72096 UV Lep 06 09 07 -15 46.8 6.77 ( 0.01 B) V ACVO 098 BD72097 V697 Mon 06 10 24 -06 12.3 15.40 16.67 B INT 114 05172098 V1308 Ori 06 15 54 +15 18.1 11.47 11.62 V INA 028 05172099 V698 Mon 06 28 04 +10 35.3 12.86 13.36 V IA 028 05172100 V699 Mon 06 29 56 +10 11.4 10.36 10.84 V INA 115 02972101 V700 Mon 06 30 19 +10 21.6 8.62 8.91 V INA 115 02972102 PP Gem 06 53 43 +14 22.9 11.1 12.2 P SR 022 09072103 HT CMa 07 00 22 -11 21.8 11.87 12.24 V IA 028 02972104 HU CMa 07 01 46 -11 21.6 11.61 12.05 V IA 028 02972105 HV CMa 07 02 49 -14 56.4 7.10 9.93 J M 007 14272106 HW CMa 07 06 15 -22 19.7 9.19 ( 0.13 ) y EA 030 BD72107 HX CMa 07 09 54 -20 12.3 6.94 8.62 J M 007 03172108 BK CMi 07 12 59 +05 08.0 12. 13.5 B SR 032 BD72109 BL CMi 07 21 13 +01 43.2 11.5 12.5 P E: 033 03472110 V352 Pup 07 38 50 -47 47.3 12.62 ( 2.4 ) V INT 141 GSC72111 V701 Mon 07 43 58 -04 37.2 15.27 15.63 Ic EW 116 11672112 V702 Mon 07 44 04 -07 37.9 18.20 18.68 Ic EW/KW 116 11672113 V703 Mon 07 44 05 -04 35.0 17.70 18.52 Ic EW/KW 116 11672114 V704 Mon 07 44 17 -04 34.6 17.20 17.65 Ic EW/KW 116 11672115 V705 Mon 07 44 18 -04 30.9 15.96 16.04 Ic EW/KW 116 11672116 V706 Mon 07 44 18 -04 36.7 15.28 15.54 Ic EW/KW 116 11672117 V707 Mon 07 44 18 -04 35.0 18.31 19.37 Ic EW 116 11672118 V708 Mon 07 44 19 -04 35.3 14.55 14.69 Ic E: 116 11672119 V709 Mon 07 44 22 -04 28.7 16.16 16.72 Ic EW/KW 116 11672120 V710 Mon 07 44 23 -04 34.2 14.57 15.01 Ic EW/KW 116 11672121 V711 Mon 07 44 24 -04 32.9 16.85 17.01 Ic EW/KW 116 11672122 V712 Mon 07 44 32 -04 31.3 16.85 17.21 Ic EW/KW 116 11672123 V353 Pup 07 44 38 -32 11.1 3.10 3.55 J SR 036 CoD72124 PQ Gem 07 48 31 +14 52.1 13.7 14.50 B XPM 091 09172125 CD Cam 07 53 06 +72 54.4 11.63 11.85 V EW 023 02472126 FF Cnc 08 26 49 +17 27.1 10.82 11.40 V EA 025 02572127 EQ UMa 08 32 43 +53 45.1 12.4 ( 0.2 ) V EW/KW 166 16672128 FG Cnc 08 39 18 +20 51. 15.0 15.6 U UV 02672129 FH Cnc 08 44 06 +20 46. 13.5 (17. U UV 02672130 BK Lyn 09 17 08 +34 09.5 14.49 ( 0.32 ) V NL 109 08572131 LY Vel 09 18 48 -47 21.2 7.75 ( 0.02 ) V LBV 172 CoD72132 ER UMa 09 43 47 +52 07.9 12.4 15.2 V UG: 167 085



6Table 1 (continued)No. Name R.A.,Decl.,1950.0 Max Min Type Ref.h m s o ' m m72133 ES UMa 09 50 22 +69 27.5 10.99 11.38 V EW 168 21772134 LZ Vel 09 52 38 -43 05.1 7.27 7.39 V RS: 173 CoD72135 MM Vel 10 11 32 -44 49.7 14.9 19. B XND 17472136 ET UMa 10 20 33 +65 49.2 4.91 ( 0.05 ) B ACV 169 BD72137 V433 Car 10 22 06 -57 12.6 8.12 8.17 V BCEP 035 CPD72138 V434 Car 10 28 43 -57 33.4 9.26 12.0 J SRC 03672139 TU Crt 11 01 09 -21 21.6 12.1 17.5 B UGSU 067 06872140 V870 Cen 11 36 00 -63 04.0 10.41 10.68 V BE 077 CPD72141 V871 Cen 11 36 00 -63 05.7 6.48 ( 0.12 ) V EB 041 CPD72142 V872 Cen 11 44 45 -61 53.2 12.67 13.12 I CEP 04272143 V873 Cen 11 46 32 -62 09.0 11.32 11.75 I CEP 04272144 EU UMa 11 47 20 +29 01.8 16.45 16.93 B AM 170 17072145 V874 Cen 11 49 14 -62 57.3 13.76 14.15 I CEP 04272146 V875 Cen 11 51 25 -58 41.7 3.90 5.62 L' M 00772147 V876 Cen 11 52 11 -62 00.7 12.12 12.54 I CEP 04272148 CI Cru 11 58 13 -62 04.7 13.52 13.85 I CEP 04272149 CK Cru 12 00 24 -62 13.1 12.26 12.67 I CEP 04272150 CL Cru 12 04 23 -64 17.8 6.18 7.74 K M 00772151 CM Cru 12 31 04 -62 33.3 8.03 ( 1.75 ) J M 03672152 BP CVn 12 45 17 +34 39.3 11.9 12.8 P SR 022 02772153 DK Cha 12 49 38 -76 50.7 9.28 11.15 J INA 057 05872154 CN Cru 12 50 51 -60 06.7 8.61 ( 0.24 ) B EB 069 07072155 IP Com 12 54 09 +30 09.9 14.48 15.14 V RRAB 061 06272156 V877 Cen 12 56 38 -61 21.9 10.44 11.15 V EB 043 04472157 V878 Cen 13 01 09 -61 02.9 10.37 11.12 V EB 043 04472158 EV UMa 13 05 47 +54 07.5 17. 21. V AM 171 21872159 V879 Cen 13 15 46 -64 21.7 6.8 9.2 K M 03672160 V880 Cen 13 19 05 -62 35.5 12.44 12.89 I CEP 04272161 V881 Cen 13 24 00 -62 45.6 10.26 10.93 I CEP 04272162 V882 Cen 13 32 19 -62 24.7 11.56 11.79 I CEP 04272163 V883 Cen 14 05 24 -59 02.4 6.40 6.63 b E 040 CPD72164 HX Lup 14 19 22 -48 05.6 6.09 ( 0.06 ) V ELL: 099 CoD72165 HY Lup 14 28 26 -50 57.3 7.97 17. V N 19772166 sigma Lup 14 29 14 -50 14.2 4.42 ( 0.02 ) V ELL: 099 CoD72167 V884 Cen 14 29 46 -60 10.4 7.93 ( 1.71 ) H M 03672168 ER Dra 14 30 21 +60 26.7 6.18 ( 0.03 ) V DSCTC 083 BD72169 HZ Lup 15 03 31 -30 43.5 5.96 ( 0.07 U) V ACV 101 CoD72170 delta Cir 15 12 53 -60 46.4 5.08 ( 0.1 ) V ELL 059 CPD72171 II Lup 15 19 27 -51 15.3 4.37 5.97 H M 007 10272172 ES Dra 15 24 37 +62 11.4 13.9 16.3 P NL 084 08572173 theta CrB 15 30 55 +31 31.6 4.06 4.33 V BE 066 BD72174 IK Lup 15 36 16 -34 36.6 12.59 12.89 V INT 103 10472175 V351 Nor 15 40 50 -54 13.7 6.97 7.19 J LB 03672176 IL Lup 15 43 34 -47 30.9 14.6 16.7 V XNG 105 106



7Table 1 (continued)No. Name R.A.,Decl.,1950.0 Max Min Type Ref.h m s o ' m m72177 IM Lup 15 52 51 -37 47.4 11.73 12.09 y INT 107 10872178 V839 Her 15 53 49 +42 42.6 5.74 5.84 V BE 093 BD72179 V352 Nor 16 03 03 -51 56.5 13. (16. B ZAND: 117 11872180 UY CrB 16 04 19 +28 15.1 12.5 13.8 P RR: 065 06572181 V1000 Sco 16 08 15 -18 57.0 11.90 12.06 V INT 063 15172182 V1001 Sco 16 09 05 -18 59.2 11.61 11.70 V INT 063 15172183 V1002 Sco 16 09 46 -18 51.8 10.74 10.93 V INT 063 15172184 V353 Nor 16 10 42 -51 39.8 7.38 ( 2.16 ) K M 03672185 V840 Her 16 30 23 +07 01.0 11.2 12.2 V E 094 09572186 V1003 Sco 16 34 54 -43 18.0 5.83 ( 0.03 ) V ELL: 099 CoD72187 V835 Ara 16 40 26 -48 33.7 9.0 ( 0.008 ) B ACVO 014 CoD72188 V1004 Sco 16 41 32 -44 57.8 8.25 ( 1.39 ) K M 03672189 V1005 Sco 16 47 26 -44 18.4 7.92 ( 1.46 ) H M 03672190 V1006 Sco 16 49 31 -43 27.7 7.80 10.40 J SR 03672191 V2292 Oph 16 50 27 +00 04.5 6.78 ( 0.04 ) V BY: 119 BD72192 V1007 Sco 16 50 39 -41 44.7 6.06 ( 0.24 ) V EB 041 CoD72193 V841 Her 16 55 22 +35 21.8 11.08 11.25 U UV 096 09672194 V836 Ara 16 56 13 -46 14.6 7.51 ( 0.15 ) V E: 015 CoD72195 V1008 Sco 17 00 25 -41 19.8 3.00 5.85 L' M 03672196 V1009 Sco 17 03 50 -40 26.9 3.52 5.10 L' SR 03672197 V837 Ara 17 04 48 -56 51.1 10.9 12.4 V * 179 CPD72198 V1010 Sco 17 07 21 -42 25.1 9.11 ( 1.43 ) H M 03672199 V1011 Sco 17 07 25 -39 55.0 7.53 ( 2.72 ) J M 03672200 V1012 Sco 17 11 57 -38 09.4 6.76 6.83 b EB 040 CoD72201 V1013 Sco 17 12 52 -37 48.8 8.34 ( 1.64 ) K SR 03672202 V1014 Sco 17 14 28 -37 45.9 10.83 ( 1.61 ) J M 03672203 V1015 Sco 17 16 05 -37 18.6 10.47 ( 2.68 ) H SR 03672204 V2293 Oph 17 16 33 -24 58.0 17.1 21.5 B XND 12072205 V2294 Oph 17 17 09 -08 44.0 3.99 5.7 K M 12172206 V2295 Oph 17 22 04 -23 08.5 9.0 (21. V NA 12272207 V2296 Oph 17 25 40 +05 04.7 3.0 4.1 K M 12172208 V1016 Sco 17 27 08 -34 25.5 9.44 ( 2.79 ) K SR 03672209 V1017 Sco 17 27 11 -34 30.1 8.23 8.27 V RS: 152 CoD72210 V2297 Oph 17 30 49 +08 22.7 6.7 7.5 K M 12172211 V1018 Sco 17 31 45 -33 31.6 2.42 4.70 L' SR 03672212 V1019 Sco 17 36 02 -30 12.9 8.11 ( 3.39 ) J SR 03672213 V2298 Oph 17 41 17 +05 33.3 14.0 14.9 B RRC: 123 12472214 V2299 Oph 17 43 58 +05 32.2 12.42 ( 0.08 ) V BY: 125 12672215 V1020 Sco 17 44 34 -35 43.1 16.0 18.5 B UV 153 15372216 V1021 Sco 17 46 48 -35 49.4 16.0 18.0 B UV 153 15372217 V1022 Sco 17 48 01 -35 12.4 15.5 18.0 B UV 153 15372218 V1023 Sco 17 49 08 -36 07.1 16.7 18.1 B UV 153 15372219 V4201 Sgr 17 50 11 -26 56.0 7.76 ( 2.20 ) J SR 036 14272220 V1024 Sco 17 50 31 -36 14.6 15.9 17.7 B UV 153 153



8Table 1 (continued)No. Name R.A.,Decl.,1950.0 Max Min Type Ref.h m s o ' m m72221 ET Dra 17 51 03 +70 46.3 11.52 11.83 U FKCOM 086 BD72222 V1025 Sco 17 52 08 -36 25.7 15.7 17.2 B UV 153 15372223 V2300 Oph 17 57 41 +06 33.3 6.7 ( 0.02 ) V ELL: 045 BD72224 V2301 Oph 17 58 12 +08 10.2 16.0 22.0 V E+AM 127 08572225 V4202 Sgr 18 00 23 -22 37.2 8.21 ( 0.25 ) V E: 015 BD72226 V4203 Sgr 18 01 19 -24 22.4 9.60 10.19 V INA 028 14372227 V4204 Sgr 18 02 46 -24 15.6 11.06 11.35 V INA 028 14372228 V4205 Sgr 18 03 29 -24 54.2 16.5 18.1 B RRAB 144 14472229 V4206 Sgr 18 03 40 -31 21.9 16.6 17.7 B RRAB 145 14572230 V4207 Sgr 18 03 41 -31 06.5 16.8 18.3 B RRAB 145 14572231 V4208 Sgr 18 03 41 -31 01.7 17.0 18.2 B RRAB 145 14572232 V4209 Sgr 18 03 44 -31 35.9 16.6 17.0 B RRC 145 14572233 V4210 Sgr 18 03 49 -30 48.6 17.1 18.5 B RRAB 145 14572234 V4211 Sgr 18 03 50 -25 22.2 15.5 16.9 B RRAB 144 14472235 V4212 Sgr 18 03 53 -31 21.3 17.3 18.3 B RRAB 145 14572236 V4213 Sgr 18 03 55 -31 21.1 16.1 17.6 B RRAB 145 14572237 V4214 Sgr 18 04 01 -31 41.0 16.6 18.0 B RRAB 145 14572238 V4215 Sgr 18 04 10 -31 40.9 17.6 18.1 B RRC 145 14572239 V4216 Sgr 18 04 10 -30 46.5 18.0 18.6 B RRC 145 14572240 V4217 Sgr 18 04 10 -31 42.1 17.7 18.7 B RRAB 145 14572241 V4218 Sgr 18 04 11 -31 38.9 16.7 17.8 B RRAB 145 14572242 V4219 Sgr 18 04 12 -31 07.3 16.5 18.2 B RRAB 145 14572243 V4220 Sgr 18 04 12 -31 19.6 17.5 18.0 B EW 145 14572244 V4221 Sgr 18 04 13 -31 24.8 17.3 17.7 B RRC 145 14572245 V4222 Sgr 18 04 14 -30 38.6 16.8 18.1 B RRAB 145 14572246 V4223 Sgr 18 04 19 -31 31.3 17.3 18.3 B RRAB 145 14572247 V4224 Sgr 18 04 20 -30 53.9 17.6 18.2 B RRC 145 14572248 V4225 Sgr 18 04 22 -31 26.4 16.8 17.7 B RRAB 145 14572249 V4226 Sgr 18 04 23 -31 33.9 16.7 18.1 B RRAB 145 14572250 V4227 Sgr 18 04 24 -30 50.2 16.9 17.9 B RRAB 145 14572251 V4228 Sgr 18 04 25 -31 24.0 16.7 18.3 B RRAB 145 14572252 V4229 Sgr 18 04 25 -31 04.1 17.4 18.1 B RRAB 145 14572253 V4230 Sgr 18 04 31 -31 43.1 16.8 18.1 B RRAB 145 14572254 V4231 Sgr 18 04 34 -31 23.1 16.2 17.5 B RRAB 145 14572255 V4232 Sgr 18 04 36 -30 40.6 17.1 18.0 B RRAB 145 14572256 V4233 Sgr 18 04 38 -31 27.0 17.5 18.0 B EW/KW 145 14572257 V4234 Sgr 18 04 40 -30 41.6 16.1 17.1 B RRAB 145 14572258 V4235 Sgr 18 04 40 -30 43.6 17.1 18.3 B RRAB 145 14572259 V4236 Sgr 18 04 40 -30 49.0 18.0 18.7 B RRC 145 14572260 V4237 Sgr 18 04 40 -31 33.8 17.1 18.1 B RRAB 145 14572261 V4238 Sgr 18 04 41 -30 43.5 17.2 18.3 B RRAB 145 14572262 V4239 Sgr 18 04 45 -31 27.7 16.8 18.1 B RRAB 145 14572263 V4240 Sgr 18 04 45 -31 25.0 16.9 18.0 B RRAB 145 14572264 V4241 Sgr 18 04 46 -30 58.9 16.7 18.3 B RRAB 145 145



9Table 1 (continued)No. Name R.A.,Decl.,1950.0 Max Min Type Ref.h m s o ' m m72265 V4242 Sgr 18 04 48 -30 48.1 17.2 18.3 B RRAB 145 14572266 V4243 Sgr 18 04 49 -30 59.0 16.7 17.5 B RRAB 145 14572267 V4244 Sgr 18 04 49 -30 40.8 17.1 18.3 B RRAB 145 14572268 V4245 Sgr 18 04 50 -30 38.0 16.3 17.2 B RRAB 145 14572269 V4246 Sgr 18 04 53 -31 35.7 18.2 18.7 B EA 145 14572270 V4247 Sgr 18 04 54 -31 43.4 16.6 17.2 B RRC 145 14572271 V4248 Sgr 18 04 55 -31 29.4 17.2 18.0 B RRAB 145 14572272 V4249 Sgr 18 04 56 -30 48.0 18.0 18.3 B RRC 145 14572273 V4250 Sgr 18 04 58 -31 20.2 16.7 17.9 B RRAB 145 14572274 V4251 Sgr 18 05 01 -30 49.1 16.1 17.8 B RRAB 145 14572275 V4252 Sgr 18 05 06 -30 59.7 17.3 18.7 B RRAB 145 14572276 V4253 Sgr 18 05 08 -31 32.7 16.5 17.1 B RRC 145 14572277 V4254 Sgr 18 05 08 -31 15.5 15.4 16.8 B RRAB 145 14572278 V4255 Sgr 18 05 08 -31 31.0 17.2 17.7 B RRC 145 14572279 V4256 Sgr 18 05 09 -31 32.3 16.3 17.6 B RRAB 145 14572280 V4257 Sgr 18 05 10 -31 15.5 16.9 17.2 B EA: 145 14572281 V4258 Sgr 18 05 10 -31 39.3 17.1 17.7 B RRC 145 14572282 V4259 Sgr 18 05 13 -31 39.1 17.2 18.3 B RRAB 145 14572283 V4260 Sgr 18 05 15 -30 37.7 17.8 18.4 B RRC 145 14572284 V4261 Sgr 18 05 16 -31 02.3 16.9 17.9 B RRAB 145 14572285 V4262 Sgr 18 05 19 -31 42.2 17.5 18.3 B RRAB 145 14572286 V4263 Sgr 18 05 24 -31 31.4 17.2 17.9 B RRC 145 14572287 V4264 Sgr 18 05 25 -31 08.2 16.7 17.7 B RRAB 145 14572288 V4265 Sgr 18 05 25 -31 31.8 17.0 17.4 B RRC: 145 14572289 V4266 Sgr 18 05 26 -31 20.6 16.8 17.9 B RRAB 145 14572290 V4267 Sgr 18 05 26 -31 33.1 16.5 17.9 B RRAB 145 14572291 V4268 Sgr 18 05 30 -30 37.7 16.1 17.6 B RRAB 145 14572292 V4269 Sgr 18 05 31 -31 27.0 18.2 18.6 B RRC 145 14572293 V4270 Sgr 18 05 32 -31 01.4 17.3 18.5 B RRAB 145 14572294 V4271 Sgr 18 05 33 -31 35.8 17.8 18.3 B RRC 145 14572295 V4272 Sgr 18 05 33 -31 21.2 16.5 18.0 B RRAB 145 14572296 V4273 Sgr 18 05 35 -31 03.3 16.8 18.4 B RRAB 145 14572297 V4274 Sgr 18 05 45 -30 40.4 17.1 17.8 B RRC 145 14572298 V4275 Sgr 18 05 47 -31 00.5 16.9 18.1 B RRAB 145 14572299 V4276 Sgr 18 05 47 -31 41.9 16.2 16.6 B RRC 145 14572300 V4277 Sgr 18 05 48 -31 16.8 17.0 18.4 B RRAB 145 14572301 V4278 Sgr 18 05 53 -31 44.3 16.2 17.3 B RRAB 145 14572302 V4279 Sgr 18 06 03 -31 21.6 17.0 18.1 B RRAB 145 14572303 V4280 Sgr 18 06 06 -30 54.8 16.5 18.0 B RRAB 145 14572304 V4281 Sgr 18 06 08 -31 00.9 17.5 18.2 B RRAB 145 14572305 V4282 Sgr 18 06 09 -30 49.5 16.3 17.4 B RRAB 145 14572306 V4283 Sgr 18 06 12 -31 17.6 16.5 18.0 B RRAB 145 14572307 V4284 Sgr 18 06 12 -31 38.3 15.7 16.6 B RRAB 145 14572308 V4285 Sgr 18 06 13 -30 41.2 16.8 17.8 B RRAB 145 145



10Table 1 (continued)No. Name R.A.,Decl.,1950.0 Max Min Type Ref.h m s o ' m m72309 V4286 Sgr 18 06 18 -30 51.9 16.8 17.7 B RRAB 145 14572310 V4287 Sgr 18 06 20 -31 36.3 16.9 17.4 B RRC: 145 14572311 V4288 Sgr 18 06 25 -31 34.0 16.1 17.6 B RRAB 145 14572312 V4289 Sgr 18 06 34 -31 34.4 16.2 17.3 B RRAB 145 14572313 V4290 Sgr 18 06 35 -30 43.2 17.1 18.2 B RRAB 145 14572314 V4291 Sgr 18 06 38 -30 51.9 17.0 17.5 B RRC 145 14572315 V4292 Sgr 18 06 40 -31 23.4 16.5 17.9 B RRAB 145 14572316 V4293 Sgr 18 06 44 -31 05.3 15.8 17.0 B RRAB 145 14572317 V4294 Sgr 18 06 46 -30 45.6 17.2 18.1 B RRAB 145 14572318 V4295 Sgr 18 06 48 -30 47.5 17.4 18.2 B EA 145 14572319 V4296 Sgr 18 06 50 -30 59.0 16.6 17.2 B RRAB 145 14572320 V4297 Sgr 18 06 51 -30 49.7 15.7 17.3 B RRAB 145 14572321 V4298 Sgr 18 06 52 -30 54.0 16.6 17.6 B RRAB 145 14572322 V4299 Sgr 18 06 55 -31 27.7 16.8 17.3 B RRC 145 14572323 V4300 Sgr 18 06 55 -30 50.2 16.8 17.9 B RRAB 145 14572324 V2302 Oph 18 06 56 +09 11.7 4.07 5.5 K M 12172325 V4301 Sgr 18 06 58 -31 44.4 17.1 18.0 B RRAB 145 14572326 V4302 Sgr 18 07 00 -31 22.8 16.2 17.3 B RRAB 145 14572327 V4303 Sgr 18 07 07 -31 09.2 16.7 17.2 B RRC 145 14572328 V4304 Sgr 18 07 08 -30 44.6 16.0 17.4 B RRAB 145 14572329 V4305 Sgr 18 07 11 -31 03.4 15.5 16.5 B RRAB 145 14572330 V4306 Sgr 18 07 14 -31 35.8 16.8 17.9 B RRAB 145 14572331 V4307 Sgr 18 07 16 -31 23.8 17.0 17.4 B RRC 145 14572332 V4308 Sgr 18 07 16 -31 00.8 17.5 18.0 B DSCT 145 14572333 V4309 Sgr 18 07 17 -31 17.0 16.8 17.9 B RRAB 145 14572334 V4310 Sgr 18 07 17 -30 36.6 16.5 17.7 B RRAB 145 14572335 V4311 Sgr 18 07 19 -30 54.4 15.5 16.5 B RRAB 145 14572336 V4312 Sgr 18 07 19 -30 45.7 16.0 17.2 B RRAB 145 14572337 V4313 Sgr 18 07 19 -30 55.7 16.0 17.4 B RRAB 145 14572338 V4314 Sgr 18 07 20 -30 23.3 16.9 17.4 B RRC: 145 14572339 V4315 Sgr 18 07 25 -30 43.5 17.6 18.2 B EA 145 14572340 V4316 Sgr 18 07 26 -30 56.8 16.0 17.3 B RRAB 145 14572341 V4317 Sgr 18 07 30 -31 08.4 17.4 18.2 B DSCT 145 14572342 V4318 Sgr 18 07 34 -30 39.6 16.4 17.1 B RRAB 145 14572343 V4319 Sgr 18 07 37 -30 45.6 15.7 17.2 B RRAB 145 14572344 V4320 Sgr 18 07 39 -30 57.2 16.6 17.2 B EA 145 14572345 V4321 Sgr 18 07 42 -31 32.6 15.5 16.8 B RRAB 145 14572346 V4322 Sgr 18 07 44 -31 12.0 16.6 17.5 B RRAB 145 14572347 V4323 Sgr 18 07 44 -30 49.2 18.0 18.5 B EA 145 14572348 V4324 Sgr 18 07 45 -31 02.5 15.8 17.4 B RRAB 145 14572349 V4325 Sgr 18 07 47 -31 28.6 16.5 17.8 B RRAB 145 14572350 V4326 Sgr 18 07 49 -31 06.8 16.8 17.8 B RRAB 145 14572351 V4327 Sgr 18 09 38 -29 29.9 8. (12. V NA 14672352 V4328 Sgr 18 14 40 -31 10.0 9.32 12.73 H M 147



11Table 1 (continued)No. Name R.A.,Decl.,1950.0 Max Min Type Ref.h m s o ' m m72353 V4329 Sgr 18 14 59 -32 23.6 8.22 9.02 J M 14772354 NW Ser 18 19 01 +05 24.7 5.39 5.59 U BE 093 BD72355 V4330 Sgr 18 24 04 -28 32.3 10.48 12.94 J M 14772356 V445 Sct 18 27 40 -14 31.0 11.45 11.7 J SR 155 15572357 V4331 Sgr 18 27 56 -27 07.8 9.61 12.20 J M 14772358 NX Ser 18 33 19 +05 33.3 2.8 4.7 K M 12172359 V2303 Oph 18 36 09 +11 08.9 11.1 (12.5 VB SR 128 12872360 V491 Lyr 18 38 22 +40 17.0 9.2 10.5 B SRB 075 BD72361 V1417 Aql 18 39 48 -02 20.4 12.0 13.4 I M 006 00672362 V492 Lyr 18 41 45 +40 36.8 18.23 ( 0.22 ) V UG 11072363 V4332 Sgr 18 47 37 -21 27.0 8. 17. V * 14972364 V702 CrA 18 58 39 -37 12.0 10.48 10.58 V INT 063 06472365 V493 Lyr 18 59 58 +42 50.4 13.2 (17.2 P UG 111 11172366 V1418 Aql 19 00 53 +07 26.3 6.66 9.33 J M 007 00872367 V494 Lyr 19 01 22 +33 53.5 11.2 (15.0 V M 071 07172368 V337 Vul 19 04 15 +25 30.0 12.5 (16.0 V M 071 07172369 V495 Lyr 19 05 23 +31 38.1 12.6 14.4 V SR 071 07172370 V496 Lyr 19 05 38 +35 41.7 12.0 13.0 V IB 071 07172371 V497 Lyr 19 06 02 +36 18.3 11.9 13.5 V IB 071 07172372 V498 Lyr 19 07 10 +32 48.5 11.3 12.3 V SR 071 07172373 V338 Vul 19 08 07 +23 15.7 13.2 (15. V SR 071 07172374 V339 Vul 19 09 08 +24 39.4 12.7 16.0 V M 071 07172375 V1419 Aql 19 10 35 +01 29.2 7.66 (22. V NA 009 01072376 V340 Vul 19 10 36 +23 06.3 11.8 (15. V M 071 07172377 V499 Lyr 19 10 52 +30 14.5 16.4 17.1 B SRD: 112 11272378 V500 Lyr 19 11 17 +26 53.6 13.8 (15.3 V M 071 07172379 V501 Lyr 19 12 51 +36 55.8 11.5 14.8 V M 071 07172380 V502 Lyr 19 15 55 +34 20.4 12.0 14.8 V M 071 07172381 V1420 Aql 19 17 35 -08 07.9 6.18 8.33 J M 007 01172382 V341 Vul 19 19 40 +24 37.4 12.9 (15.8 V SR 071 07172383 V342 Vul 19 19 54 +23 00.8 12.2 15.2 V M 071 07172384 V343 Vul 19 19 59 +26 16.6 13.4 (16.2 V SR 071 07172385 V344 Vul 19 20 37 +25 52.8 12.5 (15.2 V M 071 07172386 V345 Vul 19 21 46 +26 21.3 13.3 14.7 V IB 071 07172387 V503 Lyr 19 22 28 +32 13.3 11.7 (15.2 V SRB 071 07172388 V346 Vul 19 23 52 +26 32.3 13.2 (15.2 V SR 071 07172389 V504 Lyr 19 24 12 +34 56.9 11.6 (15.2 V M 071 07172390 V1421 Aql 19 24 48 +06 58.2 6.66 7.98 J M 007 03172391 V1985 Cyg 19 25 17 +35 17.6 11.6 (15.2 V M 071 07172392 V347 Vul 19 25 41 +24 36.4 11.9 15.2 V M 071 07172393 V348 Vul 19 28 09 +24 04.0 14.2 (16.0 V M 071 07172394 V1986 Cyg 19 28 13 +28 03.2 12.4 (15.2 V M 071 07172395 V349 Vul 19 29 04 +23 24.2 11.4 15.2 V M 071 07172396 V1987 Cyg 19 29 42 +28 44.0 12.7 14.5 V SR 071 071



12Table 1 (continued)No. Name R.A.,Decl.,1950.0 Max Min Type Ref.h m s o ' m m72397 V345 Pav 19 31 26 -59 15.0 13.5 14.7 B EA+NL 137 13772398 V4333 Sgr 19 33 31 -18 57.9 5.48 5.60 V DSCT 150 BD72399 V1988 Cyg 19 33 59 +34 09.2 12.3 15.2 V M 071 07172400 QS Tel 19 34 58 -46 19.8 15.25 16.09 V AM 163 16372401 V350 Vul 19 37 13 +23 37.5 11.7 (15.0 V M 071 07172402 V351 Vul 19 38 13 +23 26.0 14.0 15.0 V IB 071 07172403 V352 Vul 19 38 57 +24 45.5 12.1 (15.2 V M 071 07172404 V1989 Cyg 19 40 09 +30 06.6 12.0 (15.2 V M 071 07172405 V1990 Cyg 19 41 41 +34 22.2 10.4 13.0 V M 071 07172406 V1991 Cyg 19 41 55 +32 22.2 10.2 14.7 V M 071 07172407 V1992 Cyg 19 44 27 +31 32.8 11.9 15.0 V M 071 07172408 V1993 Cyg 19 45 27 +35 38.4 12.7 14.6 V SRA: 071 07172409 V1994 Cyg 19 46 35 +31 58.6 13.0 15.1 V SRA 071 07172410 V353 Vul 19 47 12 +22 30.2 13.0 (15.5 V M 071 07172411 V1995 Cyg 19 47 13 +29 24.0 10.0 12.6 V M 071 07172412 V354 Vul 19 47 58 +22 25.0 13.2 (15.2 V M 071 07172413 V1996 Cyg 19 48 45 +29 21.5 12.8 15.2 V M: 071 07172414 V355 Vul 19 49 10 +26 02.9 12.7 (15.2 V M: 071 07172415 V1997 Cyg 19 49 33 +32 40.0 13.0 (15.1 V M 071 07172416 V356 Vul 19 49 58 +27 01.8 12.0 15.0 V SR 071 07172417 V1998 Cyg 19 50 23 +30 42.4 12.5 14.2 V SR 071 07172418 V357 Vul 19 51 49 +23 00.7 13.0 15.0 V SR 071 07172419 V1999 Cyg 19 52 29 +33 56.7 12.5 (15.2 V M 071 07172420 V358 Vul 19 53 03 +22 23.1 12.1 (15.0 V M 071 07172421 V359 Vul 19 53 47 +22 13.1 11.3 14.5 V M 071 07172422 V360 Vul 19 54 19 +23 08.4 12.4 14.2 V SRB 071 07172423 V2000 Cyg 19 55 31 +30 35.0 13.9 (15.2 V SR 071 07172424 V361 Vul 19 55 53 +22 41.3 13.0 14.7 V IB 071 07172425 V2001 Cyg 19 56 07 +31 46.7 14.1 (15.2 V SRA: 071 07172426 V2002 Cyg 19 56 13 +29 33.1 12.6 (15.2 V M 071 07172427 V2003 Cyg 19 57 08 +31 05.3 11.9 15.1 V M 071 07172428 V2004 Cyg 20 00 29 +29 43.3 11.8 15.1 V M 071 07172429 V362 Vul 20 00 37 +22 20.0 16.0 17.7 P NL 175 17672430 V2005 Cyg 20 01 12 +31 15.8 12.8 13.7 V I 071 07172431 V2006 Cyg 20 01 23 +29 46.4 11.8 13.6 V SR 071 07172432 V363 Vul 20 04 14 +25 18.9 12.5 (15.2 V M 071 07172433 V2007 Cyg 20 04 20 +35 09.0 12.6 15.1 V M 071 07172434 V2008 Cyg 20 04 30 +35 50.0 5.36 ( 0.05 ) V RS: 073 BD72435 V2009 Cyg 20 04 43 +33 49.4 12.5 15.1 V M 071 07172436 V1422 Aql 20 04 51 +15 07.3 8.09 ( 0.10 ) V BY 012 BD72437 V1423 Aql 20 06 09 +15 31.8 7.8 ( 0.045 ) V RS 012 BD72438 V364 Vul 20 06 21 +25 27.3 13.8 (15.2 V IB 071 07172439 V2010 Cyg 20 07 44 +31 49.9 13.0 (15.2 V M 071 07172440 V365 Vul 20 07 56 +25 29.2 11.8 15.1 V M 071 071



13Table 1 (continued)No. Name R.A.,Decl.,1950.0 Max Min Type Ref.h m s o ' m m72441 V1424 Aql 20 08 27 +15 03.1 8.69 ( 0.14 ) V EA 013 BD72442 V366 Vul 20 10 30 +24 27.7 12.4 (15.2 V M 071 07172443 V2011 Cyg 20 10 47 +40 07.0 7.93 ( 0.07 ) B * 074 BD72444 V367 Vul 20 13 34 +25 17.7 10.3 (15.2 V M 071 07172445 V368 Vul 20 13 57 +24 04.4 11.6 (15.2 V M 071 07172446 V2012 Cyg 20 15 11 +31 23.9 11.6 12.2 P LB 075 BD72447 V369 Vul 20 16 16 +26 29.8 11.8 (15.2 V M 071 07172448 V370 Vul 20 16 33 +28 25.7 13.5 15.0 V SRA 071 07172449 V371 Vul 20 18 11 +22 34.2 6.7 8.7 K M 12172450 V2013 Cyg 20 19 30 +30 15.1 13.0 (15.2 V SR 071 07172451 V372 Vul 20 19 31 +29 05.1 12.4 15.0 V SR 071 07172452 V373 Vul 20 19 57 +22 13.8 13.0 14.9 V SRD 071 07172453 V374 Vul 20 24 03 +27 59.7 12.8 (15.0 V SR: 071 07172454 V375 Vul 20 25 18 +24 07.5 12.0 (16.0 V M 071 07172455 V2014 Cyg 20 28 31 +48 47.0 4.86 ( 0.03 b) B BCEP: 045 BD72456 V2015 Cyg 20 32 16 +46 31.3 5.62 ( 0.02 b) B ACV 045 BD72457 LV Del 20 39 56 +18 58.6 14.2 15.4 V RV: 081 08172458 V379 Cep 20 41 58 +56 56.0 6.65 ( 0.06 b) B EA 045 BD72459 V2016 Cyg 20 44 51 +43 33.5 13.46 13.90 V INA 028 07672460 V2017 Cyg 20 44 56 +43 35.8 15.13 15.41 V INA 028 07672461 V2018 Cyg 20 45 00 +43 34.1 11.83 11.97 V INA 028 07672462 V2019 Cyg 20 46 18 +43 36.3 11.15 11.42 V INA 028 07672463 V2020 Cyg 20 46 34 +43 28.8 10.96 11.33 V INA 028 07672464 V2021 Cyg 20 51 10 +33 55.8 8.9 9.5 V EA 078 BD72465 V2022 Cyg 20 51 13 +44 03.8 11.88 12.15 V INA 028 07672466 V2023 Cyg 20 53 24 +44 51.7 11.77 12.18 V INA 028 07672467 V2024 Cyg 20 57 30 +44 06.1 14.24 14.40 V INA 028 07672468 V2025 Cyg 20 57 45 +44 24.3 13.78 13.91 V INA 028 07672469 V2026 Cyg 20 59 54 +44 08.3 13.37 14.02 V INA 028 07672470 V380 Cep 21 01 00 +67 57.9 7.10 7.36 U INA 187 04672471 HU Aqr 21 05 20 -05 29.8 15.3 19.8 V XRM+E 003 17772472 V2027 Cyg 21 15 03 +33 59.8 13.16 ( 0.04 *) V ZZO 079 08072473 V381 Cep 21 17 53 +58 24.7 5.51 5.71 V LC: 047 BD72474 V382 Cep 21 18 20 +64 39.6 5.08 5.23 V BE 048 BD72475 HV Aqr 21 18 49 -03 22.4 9.71 10.11 V EW/KW/RS 004 BD72476 KY Peg 21 47 23 +12 28.7 10.7 11.2 P SR 022 BD72477 V383 Cep 21 50 20 +61 42.4 7.27 7.58 V EB 050 05072478 V384 Cep 22 24 08 +60 05.4 13.72 15.34 I M 006 00672479 V376 Lac 22 30 41 +54 57.3 13.5 14.6 B SRB 097 09772480 V385 Cep 22 47 12 +61 55.3 13.97 14.74 V INA 028 05172481 V377 Lac 22 50 54 +39 54.0 6.25 ( 0.02 b) B LBV 045 BD72482 V386 Cep 22 51 19 +61 01.2 8.8 11.5 V SR 052 05272483 KZ Peg 22 51 40 +08 37.9 3.61 ( 1.41 ) J M 03672484 V387 Cep 23 01 19 +60 10.5 6.72 ( 0.02 b) B LBV 045 BD



14Table 1 (continued)No. Name R.A.,Decl.,1950.0 Max Min Type Ref.h m s o ' m m72485 CG Gru 23 05 04 -47 43.1 15.06 15.47 V EW/KW 092 09272486 V388 Cep 23 13 41 +70 36.9 5.56 ( 0.07 ) V DSCT: 053 BD72487 QQ And 23 15 28 +40 34.3 10.5 11.2 P SR 002 BD72488 LL Peg 23 16 43 +16 55.1 9.64 11.60 K M 00772489 LM Peg 23 33 38 +27 24.6 10.6 11.3 P SR 022 BD72490 V705 Cas 23 39 23 +57 14.4 5.8 (16. V NA 039 03972491 HW Aqr 23 48 47 -24 24.9 15.52 ( 0.2 ) B ZZA 005Table 2PZ And = 72004 = 63 And [001, Winzer] = HR 682 = HD 14392 (A0p) = SAO 037960 = NSV00790.QQ And = 72487 = BD+40�5040 (9.1) [002] = ADS 16659.HU Aqr = 72471 = RX 21 [003] = RXJ 2107.9{0518 = RE 2107{05 [177] = GSC 5200.0849.HV Aqr = 72475 = BD{3�5183 (9.3) [004, Hutton] = GSC 5198.0659.HW Aqr = 72491 = EC 23487{2424 [005].V1417 Aql = 72361 = IRC 00365 = AFGL 2233 = IRAS 18398{0220 = CCS 2642 = NSV 11233[006].V1418 Aql = 72366 = IRC +10401 [007] = AFGL 2310 = IRAS 19008+0726 = CCS 2694 = NSV11689.V1419 Aql = 72375 = Nova Aql 1993 [009, Yamamoto].V1420 Aql = 72381 = IRC{10502 [007] = AFGL 2368 = IRAS 19175{0807 = NSV 11912.V1421 Aql = 72390 = AFGL 2392 [007] = IRAS 19248+0658.V1422 Aql = 72436 = HD 191011 (K5) [012] = BD+14�4179 (8.0) = SAO 105709 = IRAS20048+1507.V1423 Aql = 72437 = HD 191262 (G5) [012] = BD+15�4057 (7.8) = SAO 105740.V1424 Aql = 72441 = HD 191706(A0) [178] = BD+14�4211 (8.0) = SAO 105786.V835 Ara = 72187 = HD 150562(A2) [014] = CoD{48�11127 (9.8) = CPD{48�8769 (9.0) = SAO227125.V836 Ara = 72194 =HD 153140(B3) = CoD{46�11150 (7.6) = CPD{46�8327 (7.6) = SAO 227533= LSS 3877 = NSV 08082.V837 Ara = 72197 = CPD{56�8032 (9.8) [016] = IRAS 17047{5650 = He 3-1333. PNN. RCB-likeminima.XY Ari = 72007 = H 0253+193 [017,018] = 1H 0253+193.V396 Aur = 72041 = LkCa 19 [019] = HBC 426 = NTTS 045226+3013 = TAP 56 [161].V397 Aur = 72042 = HBC 427 [019] = NTTS 045251+3016 [180] = TAP 57NW [020].V398 Aur = 72043 = 9 Aur = HR 1637 [181] = HD 32537(F0) = BD+51�1024 (5.2) = SAO025019 = ADS 3675A = Gliese 187.2 = IRAS 05027+5131.V399 Aur = 72045 = DHK 30 [022] = IRAS 05224+2935 = GSC 1859.0163.V400 Aur = 72047 = DHK 32 [022] = IRAS 05255+3222 = GSC 2407.0390.V401 Aur = 72048 = DHK 31 [022] = HD 35816 (Mb) = BD+32�996 (8.8) = SAO 058083 =IRC+30117 = IRAS 05256+3226.CD Cam = 72125 = Comparison star c for UY Cam [023].FF Cnc = 72126 = GSC 1383.0600 [025,182].FG Cnc = 72128 = Ton 25[026] = Prf 25.FH Cnc = 72129 = Ton 26[026] = Prf 26.BP CVn = 72152 = DHK 26[022] = Wr 127 [027] = GSC 2533.2081 = CSV 6959 = NSV 05949.HT CMa = 72103 = LkH� 218 [028] = HBC 548 = IRAS 07003{1121.HU CMa = 72104 = LkH� 220 [028] = HBC 551 = IRAS 07017{1121.HV CMa = 72105 = AFGL 1062 [007] = IRAS 07028{1456.HW CMa = 72106 = HD 54549 (A2) [030] = BD{22�1714 (9.0) = CoD{22�4063 (9.1) = CPD{22�1793 (8.7) = SAO 173044.



15Table 2 (continued)HX CMa = 72107 = AFGL 1085 [007] = IRAS 07098{2012.BK CMi = 72108 = DHK 17 [032] = BD+5�1606 (9.5) = SAO 115161 = IRC+10158 = IRAS07129+0509.BL CMi = 72109 = P 461 = 132.1929 = CSV 1032 = NSV 03570.V433 Car = 72137 = HD 90288 (B3) [035, Lampens] = CoD{56�3324 (8.4) = CPD{56�3250 (8.2)= SAO 238024.V434 Car = 72138 = OH/IR 285.05+0.07 [036] = IRAS 10287{5733 = OH 285.05+0.07.V703 Cas = 72005 = M 301 [037].V704 Cas = 72008 = DHK 25 [022] = BD+59�594 (9.5) = IRC+60111 = AFGL 4249S = IRAS03036+6017= Zi 173 = CSV 100256 = NSV 01040.V705 Cas = 72490 = Nova Cas 1993 [038, Kanatsu].V870 Cen = 72140 = CPD{62�2167 (9.4) [183].V871 Cen = 72141 = HD 101205 (B2) [041] = CoD{62�551 (7.5) = CPD{62�2168 (7.2) = SAO251511 = IDS 1133.7S6249 = LSS 2427 = CSV 102670 = NSV 05277. Erro-neously named HD 101191 in [040].V872 Cen = 72142 = 11447{6153 [042].V873 Cen = 72143 = 11465{6209 [042].V874 Cen = 72145 = 11492{6257 [042].V875 Cen = 72146 = IRAS 11514{5841 [007].V876 Cen = 72147 = 11521{6200 [042].V877 Cen = 72156 = LSS 2854 [043].V878 Cen = 72157 = LSS 2895 [184, 185, 043].V879 Cen = 72159 = OH/IR 305.91{1.91 [036] = IRAS 13157{6421 = OH 305.91{1.91 [186].V880 Cen = 72160 = 13190{6235 [042].V881 Cen = 72161 = 13240{6245 [042].V882 Cen = 72162 = 13323{6224 [042].V883 Cen = 72163 = HR 5292 = HD 123335 (B5) [040] = CoD{58�5469 (6.9) = CPD{58�5383(7.0) = SAO 241478.V884 Cen = 72167 = OH/IR 315.22+0.01 [036] = IRAS 14297{6010 = OH 315.22+0.01 [186].V379 Cep = 72458 = HR 7940 [045] = HD 197770 (B3) = BD+56�2477 (6.7) = SAO 032832 =IRAS 20420+5655.V380 Cep = 72470 = HD 200775 (B5) = BD+67�1283 (6.8) = SAO 019158 = MWC 361 = HBC726 = Zi 1979 = CSV 102052 = NSV 13489. In ref. neb. NGC 7023.V381 Cep = 72473 = HR 8164 [047] = HD 203338 (K0) = BD+58�2249 (5.6) = SAO 033318 =ADS 14864 = IRC+60313 = AFGL 2748 = IRAS 21178+5824.V382 Cep = 72474 = 6 Cep [048, Szabados, Kun] = HR 8171 = HD 203467 (B3p) = BD+64�1527(5.5) = SAO 019313 = MWC 367 = IRAS 21183+6439. According to [049],4.8{5.3 vis during JD 2445123{46773.V383 Cep = 72477 = HD 208106 (B3) [050] = BD+61�2209 = SAO 019685 = NSV 13911.V384 Cep = 72478 = AFGL 2901 [006] = IRAS 22241+6005.V385 Cep = 72480 = LkH� 350 [028] = HRC 314 = NSV 14330.V386 Cep = 72482 = TAV 2251+61 [052, Collins] = IRC+60374 = AFGL 2982 = IRAS22512+6100.V387 Cep = 72484 = HR 8777 [045] = HD 217943 (B5) = BD+59�2631 (6.7) = SAO 020393 =ADS 16481.V388 Cep = 72486 = HR 8851 [053] = HD 219586 (A3) = BD+70�1311 (6.0) = SAO 010671 =IRAS 23137+7037.BU Cet = 72002 = 13 Cet = HR 142 = HD 3196 (G0) = BD{4�62 (5.0) = SAO 128839 = ADS490A = Gliese 23A = IRAS 00327{0351 = RE 003517{033558 = P 20 = CSV100041 = NSV 00212.BV Cet = 72003 = Feige 7 [055] = G 270-48 [188] = Gr 267 = WD 0041{102 = BPM 70331 =PHL 814 = L 795-7 = LP 705-94.DK Cha = 72153 = IRAS 12496{7650 [058].� Cir = 72170 = � Cir [059, Cousins] = HR 5664 = HD 135240 (Oe5) = CoD{60�5539 (5.3)= CPD{60�5701 (5.4) = SAO 253084 = IDS 1508.9S6035 = LSS 3331 = CSV7175 = NSV 06998.TZ Col = 72093 = HD 39576 (G0) [060] = CoD{28�2525 (8.7) = CPD{28�1019 (8.8) = SAO170952 =1H 0543{289.IP Com = 72155 = Case 167 = SVS 1250 [062] = CSV 6968 = NSV 06031.



16Table 2 (continued)V702 CrA = 72364 = CoD{37�13029 (9.4) = CPD{37�8453 (9.6) = HBC 678 [063] =Wa CrA/2.UY CrB = 72180 = Wr 88 = CSV 7263 = NSV 07453.� CrB = 72173 = � CrB = 4 CrB = HR 5778 = HD 138749 (B5) = BD+31�2750 (4.2) = SAO064769 = MWC 237 = IRAS 15309+3131 = NSV 07134.TU Crt = 72139 = J 05.23 [189].CI Cru = 72148 = 11582{6204 [042].CK Cru = 72149 = 12003{6213 [045].CL Cru = 72150 = IRSV 1204{6417 [007] = IRAS 12043{6417.CM Cru = 72151 = OH/IR 300.93{0.03 [036] = IRAS 12310{6233 = OH 300.93{0.03 [186].CN Cru = 72154 = CPD{59�4557 (9.7) = III-05 (NGC 4755) [190, 069].V1985 Cyg = 72391 = LD 125 [071] = GSC 2662.2213.V1986 Cyg = 72394 = LD 127 [071] = IRAS 19282+2803.V1987 Cyg = 72396 = LD 129 [071].V1988 Cyg = 72399 = LD 130 [071].V1989 Cyg = 72404 = LD 134 [171].V1990 Cyg = 72405 = TAV 1941+34 [072, Collins] = LD 135 [071] = IRAS 19416+3422 = AFGL2443 = CCS 2783 = IRC+30385 = GSC 2664.0331 = Q 1989/78.V1191 Cyg = 72406 = LD 136 [071] = IRAS 19419+3222.V1992 Cyg = 72407 = LD 137 [071] = IRAS 19444+3132.V1993 Cyg = 72408 = LD 139 [071].V1994 Cyg = 72409 = LD 176 [071].V1995 Cyg = 72411 = LD 141 [071] = IRAS 19472+2923 = GSC 2152.0824.V1996 Cyg = 72413 = LD 177 [071] = IRAS 19487+2921 = GSC 2152.0122.V1997 Cyg = 72415 = LD 146 [071] = IRAS 19495+3239.V1998 Cyg = 72417 = LD 178 [071] = IRAS 19503+3042.V1999 Cyg = 72419 = LD 179 [071] = IRAS 19524+3356.V2000 Cyg = 72423 = LD 181 [071] = IRAS 19554+3035.V2001 Cyg = 72425 = LD 152 [071] = IRAS 19560+3146.V2002 Cyg = 72426 = LD 153 [071] = IRAS 19562+2933.V2003 Cyg = 72427 = LD 154 [071] = GSC 2670.2068.V2004 Cyg = 72428 = LD 155 [071] = IRAS 20004+2943.V2005 Cyg = 72430 = LD 156 [071] = GSC 2670.2272.V2006 Cyg = 72431 = LD 157 [071] = IRAS 20013+2946 = GSC 2153.0130.V2007 Cyg = 72433 = LD 159 [071] = IRAS 20043+3508.V2008 Cyg = 72434 = 27 Cyg [191, 192] = HR 7689 = HD 191026 (K0) = BD+35�3959 (5.5) =SAO 069413 = IRAS 20044+3549.V2009 Cyg = 72435 = LD 160 [071] = IRAS 20047+3349.V2010 Cyg = 72439 = LD 162 [071] = IRAS 20077+3149.V2011 Cyg = 72443 = HD 192281 (B3) [074] = BD+39�4082 (7.5) = SAO 049319 = LS II+40�5 =NSV 12907. Periodic (P=9:d59) variability of an O5Vnfp (SB1, Porb =5:d480)star.V2012 Cyg = 72446 = DHK 22 [032] = HD 332077 (K2) = BD+31�4024 (9.2) = SAO 069757 =IRAS 20152+3124.V2013 Cyg = 72450 = LD 168 [071] = IRAS 20194+3015.V2014 Cyg = 72455 = !1 Cyg [045] = 45 Cyg = HR 7844 = HD 195556 (B3) = BD+48�3142 (4.9)= SAO 049712 = ADS 13932 = IRAS 20285+4846. Similar to � Eri.V2015 Cyg = 72456 = HR 7870 [193, 045] = HD 196178 (B9) = BD+46�2977 (6.0) = SAO 049804.V2016 Cyg = 72459 = LkH� 131 [028] = UH� 18 = NSV 13293.V2017 Cyg = 72460 = LkH� 132 [028] = CSV 8572 = NSV 13294.V2018 Cyg = 72461 = AS 441 [028] = MH� 235-37 = NSV 13295.V2019 Cyg = 72462 = LkH� 134 [028] = AS 443 = NSV 13317.V2020 Cyg = 72463 = LkH� 135 [028] = AS 444 = MH� 148-95 = UH� 28 = NSV 13322.V2021 Cyg = 72464 = DHK 29 [022] = BD+33�4070 (8.8) = SAO 070629.V2022 Cyg = 72465 = LkH� 176 [028] = NSV 13384.V2023 Cyg = 72466 = LkH� 183 [028] = NSV 13409.V2024 Cyg = 72467 = LkH� 192 [028].V2025 Cyg = 72468 = LkH� 193 [028] = NSV 13452.V2026 Cyg = 72469 = LkH� 194 [028] = NSV 13470.



17Table 2 (continued)V2027 Cyg = 72472 = RXJ 2117.1+3412 [194, Watson; 079]. * { white light amplitude.LV Del = 72457 = New var near HR Del [081].AK Dor = 72039 = R 5 [082].ER Dra = 72168 = HR 5437 [083] = HD 127929 (F0) = BD+60�1547 (6.2) = SAO 016411 =IRAS 14303+6026.ES Dra = 72172 = PG 1524+622 [084].ET Dra = 72221 = BD+70�959 (9.5) = 1E 1751+7046 [195] = 1E 1751.0+7046 = MS1751.0+7046 = GSC 4432.1301.EP Eri = 72006 = HR 857 = HD 17925 (G5) [087] = BD{13�544 (5.8) = SAO 148647 = IRAS02501{1258 = Gliese 117 = LTT 1372 = NSV 00975.EQ Eri = 72029 = HD 28665 (F0) [088] = CoD{29�1748 (7.5) = CPD{29�588 (7.9) = SAO169509." Eri = 72012 = " Eri [089] = 18 Eri = HR 1084 = HD 22049 (K0) = BD{9�697 (3.3) =SAO 130564 = IRC{10048 = AFGL 497 = IRAS 03305{0937 = Gliese 144 =LFT 291.PP Gem = 72102 = DHK 34 [022] = (1900.0) 06h50m53s+14�270 Gem [090] = Wr 25 = IRAS06537+1422 = CSV 6529 = NSV 03288.PQ Gem = 72124 = RE 0751+14 [091] = REJ 0751+14.CG Gru = 72485 = V [092].V839 Her = 72178 = 4 Her [196, 093] = HR 5938 = HD 142926 (B8) = BD+42�2652 (6.0) =SAO 045790 = MWC 584.V840 Her = 72185 = Zi 1256 = CSV 101596 = NSV 07814 [094].V841 Her = 72193 = BD+35�2891 (8.4) [096] = SAO 065670 = IRAS 16553+3521.BU Hyi = 72015 = No.1 [082].BV Hyi = 72016 = No.2 [082].BW Hyi = 72018 = No.3 [082].BX Hyi = 72019 = No.4 [082].BY Hyi = 72021 = No.5 [082].V376 Lac = 72479 = P 2345 = 736.1933 = IRAS 22307+5456 = CSV 5571 = NSV 14200 [097].V377 Lac = 72481 = HR 8706 [045] = HD 216538 (B8) = BD+39�4957 (6.7) = SAO 072812 =CSV 103106 = NSV 14346.UV Lep = 72096 = HD 42659 (A3) [098] = BD{15�1299(7.0) = SAO 151199.HX Lup = 72164 = HR 5375 [099] = HD 125721 (B3) = CoD{47�9082 (6.5) = CPD{47�6483(6.6) = SAO 224870 = LSS 3231.HY Lup = 72165 = Possible Nova in Lupus [100, Liller] = Nova Lup 1993.HZ Lup = 72169 = HR 5619 [101] = HD 133652 (A0p) = CoD{30�11960 (6.5) = CPD{30�3961(7.0) = SAO 206300.II Lup = 72171 = IRAS 15194{5115 [007].IK Lup = 72174 = Sz 65 [103] = HBC 597 = IRAS 15362{3436.IL Lup = 72176 = Optical counterpart of the transient X-ray source 4U 1543{47 [198].IM Lup = 72177 = HBC 605 = Sz 82 [103] = The 15-2 = IRAS 15528{3747.� Lup = 72166 = � Lup [199] = HR 5425 = HD 127381 (B2) = CoD{49�8831 (5.2) = CPD{49�7073 (4.5) = SAO 241781 = IRAS 14292{5014.BK Lyn = 72130 = PG 0917+342 [200] = CBS 96 = Ton 1051.V491 Lyr = 72360 = DHK 19 [032] = HD 172740 (Mb) = BD+40�3449 (8.4) = SAO 047682 =IRC+40324 = AFGL 2225 = IRAS 18383+4017.V492 Lyr = 72362 = LP 229-30 = LHS 3406 [110].V493 Lyr = 72365 = UG type var [111] = S 10930.V494 Lyr = 72367 = LD 106 [071] = IRAS 19013+3353.V495 Lyr = 72369 = LD 108 [071] = IRAS 19054+3138 = GSC 2640.2384.V496 Lyr = 72370 = LD 109 [071].V497 Lyr = 72371 = LD 110 [071] = GSC 2652.1471.V498 Lyr = 72372 = LD 111 [071] = IRAS 19071+3248 = GSC 2644.1985.V499 Lyr = 72377 = Var [112].V500 Lyr = 72378 = LD 115 [071] = IRAS 19112+2653.V501 Lyr = 72379 = LD 116 [071] = IRAS 19128+3655.V502 Lyr = 72380 = LD 173 [071].V503 Lyr = 72387 = LD 122 [071] = IRAS 19224+3213.V504 Lyr = 72389 = LD 124 [071] = IRAS 19241+3457.



18Table 2 (continued)V696 Mon = 72095 = HR 2142 [113]= HD 41335 (B2p) = BD{6�1391 (6.0) = SAO 132793 =MWC 133= IRAS 16017{0642 = CSV 6419 = NSV 02817. Be star, masstransfer binary with recurrent shell events.V697 Mon = 72097 = Bretz 4 in GGD 17 [114] = HRC 198 = GSC 4795.1414 = NSV 02871.V698 Mon = 72099 = LkH� 341 [028] = HRC 201 = NSV 02992.V699 Mon = 72100 = LkH� 215 [201] = HBC 528 = AFGL 5198 = IRAS 06299+1011.V700 Mon = 72101 = HD 259431 (B3) [202, 201] = BD+10�1172 (8.7) = SAO 095823 = HBC529 = MWC 147 = LS VI+10�9 = RAFGL 4508S = IRAS 06303+1021.V701 Mon = 72111 = V10 (open cluster Be 39) [116].V702 Mon = 72112 = V11 (open cluster Be 39) [116].V703 Mon = 72113 = V8 (open cluster Be 39) [116].V704 Mon = 72114 = V7 (open cluster Be 39) [116].V705 Mon = 72115 = V3 (open cluster Be 39) [116].V706 Mon = 72116 = V2 (open cluster Be 39) [116].V707 Mon = 72117 = V9 (open cluster Be 39) [116].V708 Mon = 72118 = V12 (open cluster Be 39) [116].V709 Mon = 72119 = V4 (open cluster Be 39) [116].V710 Mon = 72120 = V1 (open cluster Be 39) [116].V711 Mon = 72121 = V5 (open cluster Be 39) [116].V712 Mon = 72122 = V6 (open cluster Be 39) [116].V351 Nor = 72175 = IRAS 15408{5413 = IRSV 1540{5413 [203].V352 Nor = 72179 = Possible Nova in Norma [117, Liller] = Nova Nor 1985/2 = Liller's variablein the vicinity of NSV 07429 = IRAS 16030{5156.V353 Nor = 72184 = IRAS 16107{5139 [036].V2292 Oph = 72191 = HD 152391 (G5) [204, 205] = BD+0�3593 (7.0) = SAO 121921 = Gliese641 = G 19-4 = LFT 1307.V2293 Oph = 72204 = X-ray Nova in Ophiuchus [120, Della Valle, Mirabel, Cordier] = Opticalcounterpart of X-ray transient GRS 1716{249 = GRO J1719{24 = X-ray NovaOph 1993.V2294 Oph = 72205 = IRAS 1717{087P04 [206] = IRAS 17171{0843.V2295 Oph = 72206 = Nova Oph 1993 [122, Camilleri].V2296 Oph = 72207 = IRC+10329 [206] = IRAS 17256+0504.V2297 Oph = 72210 = IRAS 1730+083P08 [206] = IRAS 17308+0822.V2298 Oph = 72213 = HV 11030 = CSV 3406 = NSV 09595.V2299 Oph = 72214 = P38 (IC 4665) [125] = V108.V2300 Oph = 72223 = HD 164257 (A0) [045] = BD+6�3593 (7.5) = SAO 123001.V2301 Oph = 72224 = 1H 1758+081 [085, Remillard].V2302 Oph = 72324 = IRAS 1806+091P08 [207] = IRAS 18069+0911.V2303 Oph = 72359 = TAV 1836+11 [128] = IRAS 18361+1108.V1261 Ori = 72044 = HD 35155 (K5p) [208, Wing; 219] = BD{8�1099 (7.0) = SAO 132035 =IRC{10086 = CSS 98 = AFGL 736 = IRAS 05199{0842.V1262 Ori = 72046 = Ton 340 [130] = Tof 340 = GSC 4765.0053.V1263 Ori = 72049 = Ton 341 [130] = Tof 341 = GSC 4765.1740.V1264 Ori = 72050 = Ton 342 [130] = Tof 342.V1265 Ori = 72051 = Ton 343 [130] = Tof 343.V1266 Ori = 72052 = Ton 344 [130] = Tof 344.V1267 Ori = 72053 = Ton 345 [130] = Tof 345.V1268 Ori = 72054 = Ton 346 [130] = Tof 346= � 1062 = GSC 4774.0542.V1269 Ori = 72055 = Ton 347 [130] = Tof 347.V1270 Ori = 72056 = Ton 348 [130] = Tof 348.V1271 Ori = 72057 = HD 245185 (A5) = BD+9�880 (9.3) [211, 131] = HBC 451 = IRAS05324+0959.V1272 Ori = 72058 = Ton 350 [130] = Tof 350 = � 1631 = GSC 4774.0059.V1273 Ori = 72059 = JW 145 [132].V1274 Ori = 72060 = JW 248 [132].V1275 Ori = 72061 = JW 311 [133, 132].V1276 Ori = 72062 = JW 379 [132].V1277 Ori = 72063 = JW 388 [133, 132].



19Table 2 (continued)V1278 Ori = 72064 = JW 466 [132].V1279 Ori = 72065 = JW 526 [212] = � 1896.V1280 Ori = 72066 = Ton 351 [130] = Tof 351.V1281 Ori = 72067 = JW 691 [132].V1282 Ori = 72068 = JW 695 [132].V1283 Ori = 72069 = JW 758 [132].V1284 Ori = 72070 = JW 786 [132].V1285 Ori = 72071 = JW 792 [132].V1286 Ori = 72072 = JW 813 [132] = � 2047.V1287 Ori = 72073 = JW 815 [132].V1288 Ori = 72074 = JW 830 [132].V1289 Ori = 72075 = JW 837 [132].V1290 Ori = 72076 = JW 839 [132].V1291 Ori = 72077 = JW 842 [132].V1292 Ori = 72078 = JW 855 [132].V1293 Ori = 72079 = JW 860 [132].V1294 Ori = 72080 = JW 866 [132] = � 2073.V1295 Ori = 72081 = Ton 352 [130] = Tof 352 = � 2220 = GSC 4774.0609.V1296 Ori = 72082 = TSN 333 = Haro H� 204 = IRAS 05334{0611 = CSV 6303 = NSV 02379[134] = Kiso Area A-0976 No.217.V1297 Ori = 72083 = Ton 353 [130] = Tof 353.V1298 Ori = 72084 = Ton 354 [130] = Tof 354.V1299 Ori = 72085 = DHK 33 [022] = GSC 4767.0829.V1300 Ori = 72086 = Ton 355 [130] = Tof 355 = � 2612 = GSC 4778.0437 = NSV 02486.V1301 Ori = 72087 = Ton 356 [130] = Tof 356 = TSN 460 = Haro H� 65 = Kiso Area A-0976No.318.V1302 Ori = 72088 = Ton 357 [130] = Tof 357 = � 2685 = GSC 4775.0141.V1303 Ori = 72089 = Ton 358 [130] = Tof 358.V1304 Ori = 72090 = HRC 179 = TSN 515 = Haro H� 478 = Haro 7-4 = IRAS 05380{0809 [136]= NSV 02551.V1305 Ori = 72091 =HRC 182 = TSN 527 = Haro 7-2 = IRAS 05394{0801 [136] = GSC 5346.0193= NSV 02582.V1306 Ori = 72092 = Ton 359 [130] = Tof 359 = GSC 4775.387.V1307 Ori = 72094 = HD 250550 (A0) [131] = BD+16�974 (9.1) = HRC 192 = MWC 789 =IRAS 05591+1630 = NSV 02784.V1308 Ori = 72098 = MWC 137 [028] = HRC 199 = LSS 33 = Central star of PN Sh 2-266 =IRAS 06158+1517 = NSV 02906.V345 Pav = 72397 = EC 19314{5915 [137].KY Peg = 72476 = DHK 36 [022] = BD+12�4694 (9.1) = BV 317 = CSV 8691 = NSV 13889.KZ Peg = 72483 = IRC+10523 [036] = AFGL 2984 = IRAS 22516+0838 = NSV 14352.LL Peg = 72488 = CRL 3068 [210] = AFGL 3068 [007] = IRAS 23166+1655.LM Peg = 72489 = DHK 28 [022] = BD+26�4660 (9.0) = SAO 091369 = IRAS 23336+2724.V514 Per = 72009 = Comparison star A for AP 125 (� Per cluster) [138].V515 Per = 72010 = FS 2 in the � Per cluster region [139].V516 Per = 72011 = FS 1 in the � Per cluster region [139].V517 Per = 72013 = DHK 27 [022] = HD 275647 (G5) = BD+38�780 (9.2) = SAO 056620 =IRC+40064 = IRAS 03374+3850.V518 Per = 72026 = GRO J0422+32 [140] = X-ray Nova Per 1992.V352 Pup = 72110 = PDS 28[141] = Wray 15-54 = IRAS 07388{4747 = GSC 8137.2426.V353 Pup = 72123 = CoD{31�5049 (8.4)=CPD{32�1761 (10.0) = SAO 198422 = IRC{30100 [036]= AFGL 4633S = IRAS 07446{3210A = GSC 7110.2226 = NSV 03431. SpA0 (SAO) is doubtful.TV Ret = 72036 = R1 [082].V4201 Sgr = 72219 = OH/IR 02.60{0.4 [186, 036] = OH 2.58{0.43 = CRL 2019 [142] = IRAS17501{2656.V4202 Sgr = 72225 = HD 164717 (B3) [015] = BD{22�4522 (8.3) = CoD{22�12481 (8.6) = CPD{22�6589 (8.6) = SAO 186185 = LSS 4586 = IRAS 18004{2238 = BV 551 =NSV 10075.V4203 Sgr = 72226 = CoD{24�13830 (10) = CPD{24�6162 (9.2) = LkH� 112 [028] = K/W 58(NGC 6530) [213] = V/J 180 (NGC 6530).



20Table 2 (continued)V4204 Sgr = 72227 = LkH� 118 [028] = HRC 281 = LSS 4643 = NSV 10174.V4205 Sgr = 72228 = F2 (NGC 6544) [144]. Field star.V4206 Sgr = 72229 = Var 1 [145].V4207 Sgr = 72230 = Var 2 [145].V4208 Sgr = 72231 = Var 3 [145].V4209 Sgr = 72232 = Var 4 [145].V4210 Sgr = 72233 = Var 5 [145].V4211 Sgr = 72234 = F1 (NGC 6544) [144]. Field star.V4212 Sgr = 72235 = Var 6 [145].V4213 Sgr = 72236 = Var 7 [145].V4214 Sgr = 72237 = Var 8 [145].V4215 Sgr = 72238 = Var 9 [145].V4216 Sgr = 72239 = Var 10 [145].V4217 Sgr = 72240 = Var 11 [145].V4218 Sgr = 72241 = Var 12 [145].V4219 Sgr = 72242 = Var 13 [145].V4220 Sgr = 72243 = Var E2 [145].V4221 Sgr = 72244 = Var 14 [145].V4222 Sgr = 72245 = Var 15 [145].V4223 Sgr = 72246 = Var 16 [145].V4224 Sgr = 72247 = Var 17 [145].V4225 Sgr = 72248 = Var 18 [145].V4226 Sgr = 72249 = Var 19 [145].V4227 Sgr = 72250 = Var 20 [145].V4228 Sgr = 72251 = Var 21 [145].V4229 Sgr = 72252 = Var 22 [145].V4230 Sgr = 72253 = Var 23 [145].V4231 Sgr = 72254 = Var 24 [145].V4232 Sgr = 72255 = Var 25 [145].V4233 Sgr = 72256 = Var E3 [145].V4234 Sgr = 72257 = Var 26 [145].V4235 Sgr = 72258 = Var 27 [145].V4236 Sgr = 72259 = Var 28 [145].V4237 Sgr = 72260 = Var 29 [145].V4238 Sgr = 72261 = Var 30 [145].V4239 Sgr = 72262 = Var 31 [145] = P 1468 = 596.1933 = HV 9254 = CSV 3761 = NSV 10225.V4240 Sgr = 72263 = Var 32 [145].V4241 Sgr = 72264 = Var 33 [145].V4242 Sgr = 72265 = Var 34 [145].V4243 Sgr = 72266 = Var 35 [145].V4244 Sgr = 72267 = Var 36 [145].V4245 Sgr = 72268 = Var 37 [145].V4246 Sgr = 72269 = Var E4 [145].V4247 Sgr = 72270 = Var 38 [145].V4248 Sgr = 72271 = Var 39 [145].V4249 Sgr = 72272 = Var 40 [145].V4250 Sgr = 72273 = Var 41 [145].V4251 Sgr = 72274 = Var 42 [145].V4252 Sgr = 72275 = Var 43 [145].V4253 Sgr = 72276 = Var 44 [145].V4254 Sgr = 72277 = Var 45 [145].V4255 Sgr = 72278 = Var 46 [145].V4256 Sgr = 72279 = Var 47 [145].V4257 Sgr = 72280 = Var E5 [145].V4258 Sgr = 72281 = Var 48 [145].V4259 Sgr = 72282 = Var 49 [145].V4260 Sgr = 72283 = Var 50 [145].



21Table 2 (continued)V4261 Sgr = 72284 = Var 51 [145].V4262 Sgr = 72285 = Var 52 [145].V4263 Sgr = 72286 = Var 53 [145].V4264 Sgr = 72287 = Var 54 [145].V4265 Sgr = 72288 = Var 55 [145].V4266 Sgr = 72289 = Var 56 [145].V4267 Sgr = 72290 = Var 57 [145].V4268 Sgr = 72291 = Var 58 [145].V4269 Sgr = 72292 = Var 59 [145].V4270 Sgr = 72293 = Var 60 [145].V4271 Sgr = 72294 = Var 61 [145].V4272 Sgr = 72295 = Var 62 [145].V4273 Sgr = 72296 = Var 63 [145].V4274 Sgr = 72297 = Var 64 [145].V4275 Sgr = 72298 = Var 65 [145].V4276 Sgr = 72299 = Var 66 [145].V4277 Sgr = 72300 = Var 67 [145].V4278 Sgr = 72301 = Var 68 [145].V4279 Sgr = 72302 = Var 69 [145].V4280 Sgr = 72303 = Var 70 [145].V4281 Sgr = 72304 = Var 71 [145].V4282 Sgr = 72305 = Var 72 [145].V4283 Sgr = 72306 = Var 73 [145].V4284 Sgr = 72307 = Var 74 [145].V4285 Sgr = 72308 = Var 75 [145].V4286 Sgr = 72309 = Var 76 [145].V4287 Sgr = 72310 = Var 77 [145].V4288 Sgr = 72311 = Var 78 [145].V4289 Sgr = 72312 = Var 79 [145].V4290 Sgr = 72313 = Var 80 [145].V4291 Sgr = 72314 = Var 81 [145].V4292 Sgr = 72315 = Var 82 [145].V4293 Sgr = 72316 = Var 83 [145].V4294 Sgr = 72317 = Var 84 [145].V4295 Sgr = 72318 = Var E6 [145].V4296 Sgr = 72319 = Var 85 [145].V4297 Sgr = 72320 = Var 86 [145].V4298 Sgr = 72321 = Var 87 [145].V4299 Sgr = 72322 = Var 88 [145].V4300 Sgr = 72323 = Var 89 [145].V4301 Sgr = 72325 = Var 90 [145].V4302 Sgr = 72326 = Var 91 [145].V4303 Sgr = 72327 = Var 92 [145].V4304 Sgr = 72328 = Var 93 [145].V4305 Sgr = 72329 = Var 94 [145].V4306 Sgr = 72330 = Var 95 [145].V4307 Sgr = 72331 = Var 96 [145].V4308 Sgr = 72332 = Var 97 [145].V4309 Sgr = 72333 = Var 98 [145].V4310 Sgr = 72334 = Var 99 [145].V4311 Sgr = 72335 = Var 100 [145].V4312 Sgr = 72336 = Var 101 [145].V4313 Sgr = 72337 = Var 102 [145].V4314 Sgr = 72338 = Var 103 [145].V4315 Sgr = 72339 = Var E7 [145].V4316 Sgr = 72340 = Var 104 [145].



22Table 2 (continued)V4317 Sgr = 72341 = Var 105 [145].V4318 Sgr = 72342 = Var 106 [145].V4319 Sgr = 72343 = Var 107 [145].V4320 Sgr = 72344 = Var E8 [145].V4321 Sgr = 72345 = Var 108 [145].V4322 Sgr = 72346 = Var 109 [145].V4323 Sgr = 72347 = Var E9 [145].V4324 Sgr = 72348 = Var 110 [145].V4325 Sgr = 72349 = Var 111 [145].V4326 Sgr = 72350 = Var 112 [145].V4327 Sgr = 72351 = Nova Sgr 1993 [146, Sugano, Liller].V4328 Sgr = 72352 = IRAS 18146{3110 [147].V4329 Sgr = 72353 = IRAS 18149{3223 [147]. To E from V2952 Sgr, close to it.V4330 Sgr = 72355 = IRAS 18240{2832 [147]. Not identical with V931 Sgr.V4331 Sgr = 72357 = IRAS 18279{2707 [147]. Not identical with V1897 Sgr.V4332 Sgr = 72363 = Nova Sgr 1994 [148, Yamamoto] = Luminous red variable in Sgr. A red starwith a nova-like outburst.V4333 Sgr = 72398 = HR 7439 [150] = HD 184705 (A5) = BD{19�5521 (5.8) = CPD{19�7544(6.5) = SAO 162809.V1000 Sco = 72181 = HBC 630 [063] = Wa Oph/1 = 160814{1857 [180] = GSC 6209.0968.V1001 Sco = 72182 = HBC 633 [063] = Wa Oph/2 = GSC 6209.1039.V1002 Sco = 72183 = HBC 634 [063] = Wa Oph/3 = GSC 6209.1316.V1003 Sco = 72186 = HR 6174 [099] = HD 149711 (B3) = CoD{43�10959 (6.3) = CPD{43�7635(6.6) = SAO 226989.V1004 Sco = 72188 = OH/IR 339.93+0.37 [036] = OH 339.93+0.37 [186] = IRAS 16415{4458.V1005 Sco = 72189 = OH/IR 341.12{0.01 [036] = OH 341.12{0.00 [186] = IRAS 16474{4418.V1006 Sco = 72190 = OH/IR 342.01+0.25 [036] = OH 342.01+0.25 [186] = IRAS 16494{4327.V1007 Sco = 72192 = HD 152248 (B) [041] = CoD{41�11033 (7.3) = CPD{41�7728 (6.6) = SAO227382 = IDS 1647.1S4140 = Seggewiss 291 (NGC 6231) = Braes 143 (NGC6231) = CSV 7520 = NSV 08022.V1008 Sco = 72195 = OH/IR 344.93+0.01 [036] = OH 344.93+0.01 = IRAS 17004{4119.V1009 Sco = 72196 = OH/IR 346.01+0.04 [036] = OH 346.01+0.04 = IRAS 17038{4026.V1010 Sco = 72198 = OH/IR 344.83{1.67 [036] = OH 344.83{1.67 [186] = IRAS 17073{4225.V1011 Sco = 72199 = OH/IR 346.86{0.18 [036] = OH 346.86{0.18 [186] = IRAS 17073{3955.V1012 Sco = 72200 = HD 155775 (B3) [040] = CoD{38�11680 (7.1) = CPD{38�6750 (7.2) = SAO208582.V1013 Sco = 72201 = OH/IR 349.18+0.20 [036] = OH 349.18+0.20 [186] = IRAS 17128{3748.V1014 Sco = 72202 = OH/IR 349.39{0.01 [036] = OH 349.39{0.01 [186] = IRAS 17144{3745.V1015 Sco = 72203 = OH/IR 349.96{0.03 [036] = OH 349.96{0.03 [186] = IRAS 17160{3718.V1016 Sco = 72208 = OH/IR 353.60{0.23 [036] = OH 353.60{0.23 [186] = IRAS 17271{3425. Notidentical with V481 Sco.V1017 Sco = 72209 = HD 158394/5 (F5,A5) [152] = CoD{34�11732 (7.8) = CPD{34�6846 (8.5)= SAO 208893 = EXOSAT 1727{3430.V1018 Sco = 72211 = OH/IR 354.88{0.54 [036] = OH 354.88{0.54 [186] = IRAS 17317{3331 =AFGL 5356.V1019 Sco = 72212 = OH/IR 358.16+0.50 [036] = OH 358.16+0.49 = AFGL 1992 [142, 186] =IRAS 17360{3012.V1020 Sco = 72215 = No.1 (M7) [153].V1021 Sco = 72216 = No.6 (M7) [153].V1022 Sco = 72217 = No.4 (M7) [153].V1023 Sco = 72218 = No.2 (M7) [153].V1024 Sco = 72220 = No.5 (M7) [153].V1025 Sco = 72222 = No.3 (M7) [153].V445 Sct = 72356 = OH/IR 17.7{2.0 [154] = 0H 17.7{2.0 [214] = AFGL 5497 = IRAS 18276{1431.



23Table 2 (continued)NW Ser = 72354 = HR 6873 [093] = HD 168797 (B5) = BD+5�3704 (6.9) = SAO 123385 =MWC 601 = NSV 10688.NX Ser = 72358 = AFGL 2199 [142] = IRAS 18333+0533 [121].V1064 Tau = 72014 = Nos.92, 93 [156].V1065 Tau = 72017 = HII 1136 [157].V1066 Tau = 72020 = No.99 [156]. Co-ordinates in [156] are wrong.V1067 Tau = 72022 = WTT 040012+2545 [157] = NTTS 040012+2545N+S = TAP 14 [161] =HBC 356/357.V1068 Tau = 72023 = LkCa 4 [019, 159] = HBC 370.V1069 Tau = 72024 = TAP 26 [019, 161] = HBC 376 = NTTS 041559+1716.V1070 Tau = 72025 = LkCa 7 [160] = HBC 379 = TAP 29 = NTTS 041636+2743.V1071 Tau = 72027 = LkCa 21 [019] = HBC 382.V1072 Tau = 72028 = TAP 35 [161] = HBC 388 = NTTS 042417+1744.V1073 Tau = 72030 = TAP 39 [161].V1074 Tau = 72031 = TAP 40 [019, 161] = HBC 392 = NTTS 042835+1700.V1075 Tau = 72032 = TAP 41 [019, 161] = HBC 397 = NTTS 042916+1751 = L 1551-51.V1076 Tau = 72033 = TAP 45 [161] = HBC 403 = NTTS 042950+1757 = L 1551-55.V1077 Tau = 72034 = TAP 49 [161] = HBC 407 = NTTS 043124+1824.V1078 Tau = 72035 = TAP 51S [161] = NTTS 043220+1815.V1079 Tau = 72037 = LkCa 15 [160] = HBC 419 = IRAS 04363+2215.V1080 Tau = 72038 = BD+24�676 (9.4) [019].V1081 Tau = 72040 = HD 29935 (B9) = BD+22�743 (8.0) [162] = SAO 076729 = NSV 01702.QS Tel = 72400 = RE 1938{4612 [163].CO Tuc = 72001 = HV 814 = 7317 (NGC 104) = V 12 (Globular cluster NGC 104 = 47 Tuc).Not cluster member, not SMC member.EQ UMa = 72127 = New variable in the SW UMa �eld [166].ER UMa = 72132 = PG 0943+521 [167, Iida] = GSC 3439.0550.ES UMa = 72133 = GSC 4383.0384 [215].ET UMa = 72136 = 30H UMa = HR 4072 [169] = HD 89822 (A0) = BD+66� 664 (5.0) = SAO015163 = IRAS 10205+6549 = Zi 814 = CSV 101122 = NSV 04839.EU UMa = 72144 = RE 1149+28 [170].EV UMa = 72158 = RE 1307+535 [171].LY Vel = 72131 = HD 80859 (B8) [172] = CoD{47�4850 (7.7) = CPD{47�3241 (7.9) = SAO221084.LZ Vel = 72134 = HD 86005 (K0) [216,173] = CoD{42�5741 (7.9) = CPD{42�4159(8.4) =SAO 221596 = IRAS 09526{4305.MM Vel = 72135 = X-ray Nova in Vela [174, Della Valle, Benetti] = Optical counterpart ofGRC 1009{45.V337 Vul = 72368 = LD 107 [071] = IRAS 19042+2529.V338 Vul = 72373 = LD 112 [071] = IRAS 19081+2315 = GSC 2123.1515.V339 Vul = 72374 = LD 113 [071] = IRAS 19091+2439.V340 Vul = 72376 = LD 114 [071] = IRAS 19105+2306 = GSC 2123.1937.V341 Vul = 72382 = LD 174 [071] = IRAS 19196+2437.V342 Vul = 72383 = LD 117 [071] = IRAS 19199+2300.V343 Vul = 72384 = LD 118 [071] = IRAS 19199+2616 = GSC 2132.2539.V344 Vul = 72385 = LD 119 [071].V345 Vul = 72386 = LD 121 [071] = IRAS 19217+2621.V346 Vul = 72388 = LD 123 [071] = IRAS 19238+2632.V347 Vul = 72392 = LD 126 [071].V348 Vul = 72393 = LD 175 [071].V349 Vul = 72395 = LD 128 [071] = IRAS 19290+2324 = IRC+20412 = GSC 2125.0932.V350 Vul = 72401 = LD 131 [071] = IRAS 19372+2337.
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COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4141 Konkoly ObservatoryBudapest11 January 1995HU ISSN 0374 { 0676BVR OBSERVATIONS OF THE DOUBLE-MODE CEPHEIDSAS Cas, V367 Sct and BQ SerRecently one of us (Berdnikov, 1992) has decomposed the available photoelectric obser-vations of all double-mode Cepheids into two oscillations. It was pointed out as well thatthe number of existing observations is not su�cient for reliable investigation of light curvevariations for the majority of these stars. Therefore we continue to carry out observationsof all accessible double-mode Cepheids.Photoelectric observations of double-mode Cepheids were carried out in summer {autumn 1994. The 60-cm reector of the Mt. Maidanak observatory was used and 87BVRc measurements of AS Cas (Table 1), 83 BVRc measurements of V367 Sct (Table 2),and 85 BVRc measurements of BQ Ser (Table 3) were obtained.This study was partially supported by the Russian Foundation for Fundamental Re-search through grants No. 94-02-04344 and No. 94-02-04347.Table 1. BVRc observations of AS Cas.JD hel V B�V V�Rc JD hel V B�V V�Rc2440000+ 2440000+9617.3164 12.322 1.255 .863 9623.4090 12.112 1.314 .8159617.3504 12.259 1.386 .852 9623.4310 12.123 1.298 .8149618.3861 12.354 1.298 .883 9623.4534 12.151 1.329 .8349620.3324 11.918 1.205 .737 9623.4716 12.191 1.324 .8509620.3539 11.908 1.132 .736 9623.4832 12.170 1.336 .8319620.3766 11.887 1.165 .754 9624.1588 12.503 1.538 .8779620.4128 11.819 1.211 .721 9624.2814 12.569 1.490 .9089620.4432 11.895 1.152 .764 9624.3650 12.584 1.506 .9219621.1692 12.280 1.343 .857 9624.3841 12.565 1.518 .9089621.3032 12.390 1.383 .874 9624.4003 12.515 1.523 .8939621.3502 12.435 1.434 .862 9624.4195 12.542 1.530 .8889621.3744 12.441 1.420 .874 9624.4383 12.528 1.505 .9139621.4077 12.454 1.472 .876 9624.4607 12.505 1.484 .8899621.4436 12.455 1.417 .863 9625.1723 12.529 1.504 .8759622.3680 12.693 1.498 .906 9625.2322 12.521 1.468 .8859622.4203 12.637 1.444 .901 9625.3175 12.533 1.463 .8719623.3008 12.048 1.256 .799 9625.3804 12.498 1.406 .8869623.3332 12.169 1.289 .790 9625.3995 12.492 1.451 .8889623.3576 12.137 1.325 .801 9625.4333 12.460 1.453 .8829623.3780 12.132 1.310 .816 9625.4523 12.441 1.461 .892



2Table 1 (cont.)JD hel V B�V V�Rc JD hel V B�V V�Rc2440000+ 2440000+9626.2049 12.403 1.348 .877 9633.4340 12.333 1.337 .8629631.1784 12.654 1.550 .884 9633.4456 12.324 1.362 .8689631.3015 12.686 1.508 .931 9633.4655 12.308 1.419 .8539632.1944 12.210 1.336 .831 9634.2147 12.439 1.474 .8509632.2367 12.218 1.327 .825 9634.3259 12.408 1.483 .8769632.2991 12.293 1.321 .825 9635.3464 11.917 1.198 .7649632.3259 12.208 1.379 .823 9635.3636 11.916 1.183 .7769632.3449 12.159 1.286 .824 9635.3751 11.891 1.211 .7569632.3457 12.182 1.395 .807 9635.3899 11.911 1.182 .7959632.3758 12.250 1.407 .826 9635.4033 11.870 1.193 .7189632.3922 12.285 1.345 .865 9635.4134 11.818 1.198 .7219632.3940 12.116 1.293 .813 9635.4379 11.851 1.199 .7599632.4123 12.244 1.406 .830 9635.4521 11.837 1.236 .7479632.4317 12.288 1.374 .869 9635.4655 11.833 1.241 .7439632.4552 12.280 1.399 .849 9635.4751 11.847 1.203 .7769632.4740 12.238 1.334 .843 9635.4833 11.830 1.191 .7529633.2048 12.309 1.395 .840 9635.4998 11.824 1.193 .7449633.2313 12.401 1.346 .828 9640.2452 12.335 1.401 .8769633.3173 12.427 1.383 .867 9640.3355 12.357 1.387 .8669633.3380 12.391 1.356 .859 9640.4015 12.321 1.378 .8579633.3590 12.339 1.345 .872 9641.3499 12.202 1.274 .8219633.3734 12.311 1.400 .815 9647.3170 12.096 1.285 .8069633.3949 12.342 1.369 .871 9647.4003 12.080 1.284 .7869633.4108 12.312 1.400 .871Table 2. BVRc observations of V367 Sct.JD hel V B�V V�Rc JD hel V B�V V�Rc2440000+ 2440000+9514.3396 11.440 1.755 1.139 9534.3365 11.732 1.952 1.2309514.4089 11.467 1.757 1.175 9535.2592 11.895 1.961 1.2569515.3672 11.525 1.774 1.189 9535.3229 11.913 1.990 1.2639516.3873 11.786 1.913 1.247 9535.3923 11.902 1.970 1.2639517.3863 11.928 1.956 1.261 9536.2505 11.804 1.878 1.2439519.4093 11.304 1.674 1.132 9536.3729 11.792 1.880 1.2389521.3388 11.697 1.910 1.230 9537.2542 11.516 1.796 1.1619522.3603 11.843 1.916 1.244 9537.3209 11.531 1.765 1.1859522.4212 11.841 1.938 1.243 9537.3932 11.520 1.771 1.1739523.3170 11.812 1.882 1.245 9538.2774 11.493 1.783 1.1739523.3971 11.730 1.921 1.199 9538.3272 11.485 1.824 1.1599524.2973 11.618 1.821 1.186 9539.2520 11.611 1.830 1.2009524.3667 11.632 1.796 1.203 9539.3396 11.604 1.861 1.1889524.4299 11.601 1.861 1.180 9542.3691 11.777 1.947 1.2429525.2927 11.574 1.778 1.210 9543.2439 11.803 1.918 1.2329534.2910 11.732 1.917 1.238 9543.3125 11.789 1.926 1.2309534.3296 11.743 1.947 1.222 9545.2329 11.339 1.701 1.124



3Table 2 (cont.)JD hel V B�V V�Rc JD hel V B�V V�Rc2440000+ 2440000+9545.2881 11.365 1.685 1.144 9557.2403 11.576 1.812 1.2089546.2361 11.505 1.786 1.180 9559.2140 11.502 1.825 1.1909946.3026 11.508 1.801 1.172 9559.2894 11.512 1.854 1.1879546.3769 11.535 1.811 1.188 9560.2235 11.776 1.940 1.2379547.2263 11.752 1.926 1.238 9560.3277 11.775 1.977 1.2449547.2830 11.773 1.932 1.248 9561.3035 11.924 2.013 1.2489548.3120 11.915 1.969 1.259 9563.3070 11.322 1.684 1.1239548.3508 11.934 1.971 1.265 9564.2313 11.478 1.814 1.1739549.2258 11.788 1.908 1.215 9621.1487 11.572 1.811 1.1449549.2979 11.793 1.868 1.237 9623.1519 11.958 1.935 1.2529549.3458 11.756 1.898 1.224 9624.1356 11.938 1.978 1.2539550.2969 11.421 1.687 1.155 9625.1434 11.685 1.877 1.1689551.2928 11.501 1.761 1.179 9631.1407 11.771 2.036 1.1939552.2914 11.678 1.825 1.224 9632.1379 11.659 1.859 1.2009553.2830 11.716 1.843 1.209 9633.1322 11.348 1.715 1.1449554.2971 11.714 1.815 1.223 9634.1418 11.512 1.856 1.1749556.2860 11.736 1.949 1.251Table 3. BVR observations of BQ Ser.JD hel V B�V V�Rc JD hel V B�V V�Rc2440000+ 2440000+9514.3464 9.755 1.568 .951 9534.2937 9.509 1.491 .9079514.4133 9.751 1.575 .940 9534.3406 9.524 1.489 .9119515.3724 9.241 1.315 .821 9534.3965 9.522 1.520 .9039516.3902 9.409 1.458 .887 9535.2625 9.750 1.585 .9369517.3892 9.709 1.592 .950 9535.3275 9.771 1.583 .9559519.4131 9.364 1.391 .866 9535.3956 9.769 1.604 .9509521.3329 9.540 1.480 .911 9536.2553 9.458 1.424 .8669522.3627 9.576 1.518 .917 9536.3761 9.367 1.367 .8549522.4247 9.597 1.513 .913 9537.2575 9.288 1.393 .8569523.3214 9.656 1.521 .922 9537.3236 9.320 1.397 .8559523.4009 9.648 1.491 .915 9537.3965 9.342 1.415 .8599524.3012 9.230 1.355 .828 9538.2810 9.621 1.548 .9199524.3704 9.244 1.331 .846 9538.3301 9.639 1.567 .9329524.4329 9.238 1.342 .844 9539.2555 9.718 1.558 .9399525.2976 9.457 1.473 .907 9539.3417 9.699 1.551 .9299526.2867 9.733 1.584 .947 9539.3794 9.703 1.534 .9329529.2874 9.553 1.541 .919 9540.2445 9.446 1.431 .8879530.2713 9.652 1.541 .923 9540.3371 9.420 1.429 .8709530.3559 9.650 1.530 .924 9541.2485 9.450 1.453 .8749530.4108 9.636 1.534 .914 9541.3138 9.468 1.432 .8849533.2732 9.318 1.400 .848 9541.3805 9.459 1.449 .8839533.3506 9.321 1.399 .854 9542.2496 9.440 1.479 .8839533.4046 9.322 1.409 .861 9542.3022 9.463 1.457 .895



4Table 3 (cont.)JD hel V B�V V�Rc JD hel V B�V V�Rc2440000+ 2440000+9530.3559 9.650 1.530 .924 9541.2485 9.450 1.453 .8749530.4108 9.636 1.534 .914 9541.3138 9.468 1.432 .8849533.2732 9.318 1.400 .848 9541.3805 9.459 1.449 .8839533.3506 9.321 1.399 .854 9542.2496 9.440 1.479 .8839533.4046 9.322 1.409 .861 9542.3022 9.463 1.457 .8959542.3715 9.466 1.449 .883 9556.2931 9.729 1.595 .9459543.2500 9.534 1.520 .904 9557.2447 9.632 1.462 .9149543.3144 9.549 1.508 .922 9559.2195 9.545 1.520 .9179545.2367 9.291 1.355 .841 9559.2952 9.567 1.522 .9079545.2912 9.260 1.356 .836 9560.2280 9.701 1.546 .9479546.2404 9.376 1.416 .885 9560.3322 9.682 1.563 .9269546.3047 9.386 1.433 .874 9561.3083 9.517 1.478 .8869546.3794 9.406 1.458 .879 9563.3111 9.391 1.419 .8699547.2296 9.663 1.573 .936 9564.2363 9.498 1.485 .9029547.2857 9.696 1.578 .955 9617.0962 9.627 1.486 .8859548.3153 9.714 1.541 .920 9620.2112 9.785 1.542 .9399548.3546 9.693 1.527 .932 9621.1813 9.551 1.461 .8739549.2296 9.294 1.362 .837 9623.1762 9.500 1.444 .8869549.3012 9.290 1.367 .839 9625.1939 9.651 1.545 .9129549.3496 9.310 1.364 .858 9626.2175 9.438 1.423 .8779550.3007 9.474 1.494 .883 9631.1572 9.406 1.478 .8589551.2960 9.592 1.510 .907 9632.2027 9.620 1.530 .9289552.2953 9.566 1.514 .909 9633.1754 9.634 1.497 .9319553.2908 9.607 1.509 .907 9634.1830 9.591 1.518 .9259554.3017 9.270 1.351 .831L.N. BERDNIKOVO.V. VOZIAKOVASternberg Astronomical Institute13, Universitetskij prosp.Moscow 119899, Russia M.A. IBRAGIMOVAstronomical Institute33, Astronomicheskaya str.Tashkent, 700052Republic of UzbekistanReference:Berdnikov L.N., 1992, Pis'ma Astron. Zh., 18, 654



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4142 Konkoly ObservatoryBudapest11 January 1995HU ISSN 0374 { 0676UBVR PHOTOELECTRIC OBSERVATIONS OF THE DOUBLE-MODECEPHEIDS CO Aur, TU Cas AND EW SctRecently one of us (Berdnikov, 1992) has decomposed the available photoelectric obser-vations of all double-mode Cepheids into two oscillations. It was pointed out as well thatthe number of existing observations is not su�cient for reliable investigation of light curvevariations for the majority of these stars. Therefore we continue to carry out observationsof all accessible double-mode Cepheids.Photoelectric observations of double-mode Cepheids were carried out in summer {autumn 1994. The 60-cm reector of the Mt. Maidanak observatory was used and 79UBVRc measurements of CO Aur (Table 1), 121 UBVRc measurements of TU Cas (Table2), and 85 UBVRc measurements of EW Sct (Table 3) were obtained.This study was partially supported by the Russian Foundation for Fundamental Re-search through grants No. 94-02-04344 and No. 94-02-04347.Table 1. UBVR observations of CO Aur.JD hel V U�B B�V V�Rc JD hel V U�B B�V V�Rc2440000+ 2440000+9617.3379 - - .655 .369 9623.4852 7.805 .405 .616 .4209617.3620 7.654 .319 .644 .391 9623.4996 7.787 .347 .634 .4059620.3451 7.461 .428 .580 .355 9624.3407 7.696 .492 .699 .4239620.3931 7.427 .452 .592 .341 9624.3685 7.748 .502 .682 .4189620.4579 7.523 .412 .557 .383 9624.3699 7.736 .412 .667 .4139621.3914 7.910 .415 .762 .451 9624.3866 7.758 .422 .672 .4289621.5005 7.969 .416 .728 .451 9624.4029 7.743 .410 .691 .4119622.4244 7.642 .474 .640 .398 9624.4240 7.764 .415 .683 .4119622.4455 7.655 .404 .654 .398 9624.4425 7.781 .383 .682 .4149622.4795 7.666 - .639 .381 9624.4532 7.788 .441 .688 .4249622.4994 7.776 .389 .584 .404 9624.4850 7.745 .407 .698 .4379623.3030 7.824 .436 .770 .441 9624.5015 7.759 .417 .684 .4529623.3247 7.825 .446 .719 .440 9625.3671 7.768 .436 .677 .4089623.3502 7.807 .444 .700 .429 9625.4255 7.730 .366 .659 .4109623.3852 7.809 .375 .728 .412 9625.4455 7.717 .384 .628 .4209623.3985 7.802 .395 .690 .416 9625.4666 7.727 - .634 .4059623.4245 7.802 - .696 .415 9625.4851 7.712 - .625 .4049623.4464 7.824 .394 .648 .416 9625.4963 7.727 .436 .597 .3939623.4648 7.820 .418 .663 .415 9631.3256 7.683 .417 .691 .4139623.4762 7.813 .374 .634 .419 9631.3575 7.661 - .671 .393



2Table 1 (cont.)JD hel V U�B B�V V�Rc JD hel V U�B B�V V�Rc2440000+ 2440000+9632.3020 7.776 .384 .696 .402 9633.4483 7.754 .418 .641 .4059632.3283 7.802 .445 .712 .435 9633.4682 7.770 - .664 .4089632.3497 7.813 .461 .711 .426 9633.4874 7.768 .378 .664 .4049632.3624 7.812 .398 .699 .436 9634.3088 7.785 .460 .673 .3959632.3665 7.808 .396 .691 .435 9634.3426 7.733 .428 .675 .4109632.3867 7.811 .403 .681 .422 9635.3701 7.826 - .701 .4519632.4068 7.803 .406 .679 .425 9635.3948 7.845 - .707 .4299632.4353 7.806 .384 .662 .416 9635.4536 7.879 - .725 .4299632.4482 7.795 .365 .653 .406 9635.4684 7.878 - .732 .4299632.4681 7.745 - .665 .409 9635.4777 7.889 - .727 .4379632.4849 7.773 .448 .687 .488 9635.4863 7.896 - .711 .4379632.5026 7.739 .445 .687 .481 9635.5045 7.946 - .690 .4389632.5236 7.713 - .654 .414 9635.5145 7.897 - .723 .4419633.2856 7.634 .428 .672 .409 9640.4056 7.637 - .633 .4099633.3301 7.656 .436 .664 .414 9640.4702 7.650 - .649 .4109633.3530 7.682 .404 .663 .397 9640.5272 7.671 - .664 .4109633.3682 7.697 .421 .650 .420 9644.3946 7.899 - .750 .4699633.3894 7.706 .456 .671 .409 9644.4938 7.869 - .724 .4559633.4060 7.708 .419 .676 .412 9647.4171 7.601 - .624 .4009633.4277 7.731 .437 .669 .3999617.3238 8.082 - .737 .415 9622.4310 7.127 .414 .345 .1969617.3623 8.041 .467 .762 .419 9622.4536 7.171 .317 .365 .2339618.3919 7.610 - .576 .340 9622.4738 7.216 .293 .365 .2329618.4572 7.659 .385 .580 .348 9622.5094 7.287 .340 .415 .2269619.1962 7.941 .365 .680 .388 9623.1427 7.910 .411 .687 .416Table 2. UBVR observations of TU Cas.JD hel V U�B B�V V�Rc JD hel V U�B B�V V�Rc2440000+ 2440000+9620.3307 7.557 .331 .487 .295 9623.2952 7.886 .400 .710 .4069620.3514 7.513 .329 .488 .290 9623.3190 7.934 .413 .734 .4069620.3595 7.505 .326 .499 .282 9623.3308 8.048 .409 .703 .4129620.3831 7.499 .341 .488 .281 9623.3556 7.996 .407 .731 .4129620.4213 7.438 .321 .493 .293 9623.3837 8.001 - .724 .4229620.4496 7.460 .337 .465 .296 9623.4076 7.981 .440 .734 .4099621.1741 7.811 - .647 .368 9623.4297 7.985 .400 .726 .4099621.3012 7.893 .405 .647 .397 9623.4516 8.017 .433 .734 .4119621.3585 7.923 .401 .692 .401 9623.4701 8.009 .425 .729 .4289621.3815 7.997 .419 .716 .411 9623.4819 8.026 .462 .705 .4279621.4154 7.946 .425 .700 .386 9623.5078 8.030 .387 .724 .4189621.4408 7.959 .459 .691 .394 9624.1577 7.780 - .596 .3369621.5106 7.990 - .702 .402 9624.2802 7.647 .343 .513 .3099622.3899 7.114 .334 .301 .205 9624.3203 7.618 .326 .509 .390



3Table 2 (cont.)JD hel V U�B B�V V�Rc JD hel V U�B B�V V�Rc2440000+ 2440000+9624.3607 7.589 .341 .501 .306 9632.5077 8.100 .460 .730 .4209624.3819 7.550 .324 .496 .298 9633.1570 7.263 .302 .374 .2399624.3987 7.546 .322 .483 .300 9633.2036 7.314 .357 .411 .2609624.4252 7.529 .337 .495 .287 9633.2306 7.370 .276 .442 .2659624.4439 7.540 .294 .513 .293 9633.2860 7.474 .339 .469 .2739624.4667 7.547 .328 .488 .307 9633.3029 7.462 .328 .472 .2949624.4780 7.552 - .496 .306 9633.3163 7.462 .337 .489 .2949624.4870 7.572 .335 .493 .310 9633.3362 7.483 .361 .519 .3119624.5064 7.557 .293 .518 .291 9633.3574 7.532 .315 .511 .3179624.5150 7.574 .307 .530 .297 9633.3723 7.553 .404 .509 .3129625.1716 7.736 .332 .593 .361 9633.3935 7.562 .364 .545 .3369625.2397 7.773 .327 .589 .364 9633.4102 7.564 .385 .555 .3309625.3156 7.780 .322 .608 .364 9633.4334 7.598 .388 .568 .3179625.3405 7.766 .353 .630 .361 9633.4526 7.624 .412 .549 .3369625.3588 7.768 .399 .631 .367 9633.4646 7.631 .355 .586 .3369625.3781 7.779 .371 .627 .357 9633.4953 7.657 .378 .596 .3509625.3973 7.805 .334 .621 .375 9634.1781 7.987 .427 .709 .4049625.4312 7.799 .356 .628 .373 9634.2131 7.997 .392 .707 .3829625.4508 7.803 .397 .612 .386 9634.2543 7.997 .343 .716 .3919625.4824 7.798 - .639 .361 9634.2798 8.049 .375 .706 .3949625.5013 7.833 .377 .638 .392 9634.2948 8.056 - .720 .4109625.5140 7.825 - .642 .377 9634.3313 8.016 .485 .707 .4039626.2044 8.046 .412 .686 .407 9634.3532 8.029 .415 .712 .4119631.1773 7.387 .316 .448 .270 9635.3431 7.596 - .502 .3259631.2207 7.398 .275 .455 .267 9635.3620 7.590 - .499 .3249631.2999 7.412 .317 .458 .318 9635.3743 7.603 - .525 .3139631.3264 7.508 .286 .448 .285 9635.3894 7.603 - .551 .3259631.3461 7.451 - .475 .290 9635.4025 7.604 - .522 .3139631.3562 7.431 - .476 .296 9635.4124 7.584 - .526 .3059632.1928 8.005 .397 .719 .407 9635.4374 7.604 - .541 .3219632.2352 8.011 .356 .713 .396 9635.4584 7.607 - .552 .3119632.2980 8.086 .412 .697 .406 9635.4695 7.627 - .550 .3409632.3252 8.042 .393 .716 .416 9635.4789 7.623 - .550 .3409632.3506 7.986 .462 .741 .412 9635.4872 7.617 - .547 .3359632.3514 8.046 - .730 .419 9635.5042 7.609 - .583 .3109632.3741 8.060 .419 .725 .410 9640.2521 7.851 - .649 .3819632.3911 8.074 .431 .712 .418 9640.3318 7.859 - .663 .3809632.3979 8.056 - .730 .410 9640.3995 7.872 - .657 .3849632.4113 8.082 .436 .731 .418 9641.3461 7.896 - .644 .3739632.4365 8.083 .420 .736 .421 9647.3231 7.987 - .701 .4039632.4542 8.071 .423 .738 .418 9647.4045 8.014 - .719 .4099632.4787 8.101 - .751 .420



4Table 3. UBVRc observations of EW SctJD hel V U�B B�V V�Rc JD hel V U�B B�V V�Rc2440000+ 2440000+9514.3505 7.752 - 1.644 1.074 9541.3840 8.160 - 1.794 1.1559514.4166 7.758 - 1.659 1.081 9542.2532 7.778 - 1.628 1.0769515.3758 7.933 - 1.754 1.129 9542.3059 7.743 - 1.636 1.0569516.3930 8.220 - 1.861 1.177 9542.3754 7.747 - 1.605 1.0669517.3920 8.259 - 1.828 1.169 9543.2529 7.734 - 1.648 1.0699519.4161 7.792 - 1.668 1.086 9543.3171 7.754 - 1.652 1.0799521.3289 8.145 - 1.819 1.159 9545.2402 8.229 - 1.863 1.1869522.3669 8.082 - 1.775 1.137 9545.2950 8.233 - 1.883 1.1879522.4278 8.077 - 1.786 1.139 9546.2441 8.192 - 1.818 1.1579523.3250 8.004 - 1.757 1.128 9546.3076 8.164 - 1.816 1.1519523.4044 8.009 - 1.744 1.121 9546.3826 8.154 - 1.807 1.1459524.3050 8.013 - 1.763 1.124 9547.2328 7.838 - 1.662 1.0799524.3773 8.014 - 1.748 1.128 9547.2888 7.821 - 1.663 1.0769524.4418 8.007 - 1.764 1.121 9548.3187 7.877 - 1.704 1.1059525.3014 7.889 - 1.680 1.102 9548.3584 7.884 - 1.707 1.0959526.2907 7.820 - 1.686 1.087 9549.2327 7.988 - 1.766 1.1309529.2910 8.245 - 1.854 1.175 9549.3056 7.994 - 1.766 1.1299530.2756 7.786 - 1.653 1.060 9549.3532 7.998 - 1.773 1.1339530.3598 7.747 - 1.627 1.061 9550.3050 8.010 - 1.785 1.1209530.4150 7.719 - 1.633 1.053 9551.3001 7.997 - 1.750 1.1309533.2763 8.196 - 1.861 1.172 9552.2994 8.076 - 1.808 1.1429533.3543 8.199 - 1.866 1.168 9553.2950 8.077 - 1.782 1.1399533.4084 8.204 - 1.864 1.170 9554.3074 7.775 - 1.652 1.0759534.2965 8.140 - 1.816 1.290 9556.2972 8.014 - 1.777 1.1449534.3444 8.148 - 1.799 1.153 9557.2504 8.230 - 1.862 1.1729534.4006 8.118 - 1.793 1.145 9559.2233 7.739 - 1.616 1.0589535.2654 7.920 - 1.715 1.100 9559.3000 7.727 - 1.608 1.0599535.3318 7.919 - 1.691 1.099 9560.2314 7.824 - 1.689 1.0899535.4003 7.915 - 1.700 1.105 9560.3365 7.853 - 1.700 1.1019536.2586 7.929 - 1.713 1.114 9561.3126 8.061 - 1.784 1.1489536.3799 7.933 - 1.720 1.113 9563.3152 8.036 - 1.759 1.1309537.2611 7.929 - 1.724 1.111 9564.2392 8.013 - 1.753 1.1299537.3266 7.930 - 1.732 1.109 9617.0997 7.938 1.575 1.698 1.1039537.3996 7.931 - 1.728 1.114 9620.2012 7.938 1.320 1.714 1.1179538.2840 7.930 - 1.727 1.117 9621.1548 8.036 1.497 1.792 1.1149538.3328 7.928 - 1.725 1.117 9624.1679 7.680 1.373 1.587 1.0569539.2585 7.949 - 1.738 1.122 9625.1553 7.872 1.367 1.683 1.0919539.3445 7.949 - 1.749 1.119 9626.2098 8.149 - 1.889 1.1549539.3826 7.960 - 1.738 1.124 9631.1458 8.047 - 1.786 1.1199540.2474 8.143 - 1.832 1.162 9632.1564 7.996 1.600 1.761 1.1249540.3405 8.152 - 1.828 1.159 9633.1592 8.030 1.453 1.745 1.1319541.2516 8.183 - 1.834 1.156 9634.1468 8.180 - 1.803 1.1609541.3167 8.172 - 1.807 1.152L.N. BERDNIKOVO.V. VOZIAKOVASternberg Astronomical Institute13, Universitetskij prosp.Moscow 119899, Russia M.A. IBRAGIMOVAstronomical Institute33, Astronomicheskaya str.Tashkent, 700052Republic of UzbekistanReference:Berdnikov L.N., 1992, Pis'ma Astron. Zh., 18, 654



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4143 Konkoly ObservatoryBudapest12 January 1995HU ISSN 0374 { 0676PHOTOMETRIC OBSERVATION OF NS MONOCEROTIS[BAV Mitteilungen Nr. 76]NS Mon = CSV 783 = BD+7�1367 (9.5) was discovered by Ho�meister (1934). Heclassi�ed the variable as possibly Algol type in the range between 10:m5 and 11m(pg).First investigation of this variable was performed by Kippenhahn (1955) based on 87plates. He found the maximum brightness not to be constant, suspected � Lyr{type andgave three times of minimum light. Three additional minima timings were submitted byWasiljanowskaja (1954). She supposed the variable to be of Algol type. Variability of thestar between 10:m8 and 11:m3 (pg) was con�rmed by Weber (1956). An investigation on320 photographic plates by Olijnyk (1963) resulted in 15 times of minimum light of NSMon but the elements could not be found. An even larger set of photographic plates wasused by H�aussler (1978). He investigated this star on 501 plates of the Sonneberg andHartha Sky Patrols and derived �rst elements:Min I = HJD2441599:600 + 0:d9399163 � E: (1)Using the estimates on the Sonneberg plates together with the above elements a �rstphotographic lightcurve and an O{C diagram were given. Unfortunately two weak starsnorth and south of NS Mon led to a rather large scatter in the lightcurve. NS Mon wasclassi�ed as W UMa type in the range between 10:m64 and 11:m08 (ph). With these abovedata NS Mon is listed in the fourth edition of the GCVS (Kholopov et al. 1985).For seventeen years the variable had remained obviously unobserved when we put NSMon on our program, scheduled to look after seldom observed or in some other wayproblematic eclipsing binaries.The photoelectric observations were made at the private observatory of one of us (F.A.)with a 0.35 m automatic photoelectric telescope (Agerer 1988). The photometer wasequipped with an uncooled EMI 9781A tube and Schott �lters for B and V. SAO 114137(G5) was used as comparison star and SAO 114096 (G0) to check its constancy.One minimum was observed photographically (P.F.) with a Lichtenknecker Flat�eld-Camera f=576mm, f/D=2.0 on hypered KODAK Technical Pan 2415. The exposureswere evaluated with a �xed diaphragm photometer. Altogether one new photographicand 10 photoelectric minima in two colours could be collected. All minima times werecalculated with the Kwee { van Woerden (1956) method.In compiling the lightcurve (Figure 1) from our data it became evident that the periodpublished in the GCVS was a spurious one with the relation1PGCVS � 1P = 12 :



2
Figure 1: Di�erential light curves in B and V of NS Moncomputed with respect to the new ephemeris (2).

Figure 2: O{C diagram for NS Mon computed with respect to the new ephemeris (2)using all available minimum timings. � represents photoelectric,� photographic series and 2 photographic plate minima.Using all published minima found in the `BAV Database of Minima of Eclipsing Bina-ries' together with our new observations, a weighted least squares �t yields the followinglinear ephemeris: Min I = HJD2449002:4539�4+ 1:d77761517�17�E (2)Our observations show the primary and secondary minima to be almost equally deepwith an amplitude of 0:m54. A distinction between them was not possible. If both minimaare primary ones, the period has to be halved. As can be seen from the lightcurve, NSMon is in any case of the type EA.



3Table 1Observed times of minima for NS Mon, epochs and residuals computed with respect tothe ephemeris (2) derived in this paper.N JD hel. W T� Epoch O{C Lit N JD hel. W T� Epoch O{C Lit2400000+ 2400000+1 26030.345 2 P �12923.0 +0.012 [1] 29 41330.330 20 F �4316.0 +0.063 [4]2 27100.452 2 P �12321.0 {0.005 [1] 30 41385.334 2 P �4285.0 {0.039 [4]3 27157.352 2 P �12289.0 +0.011 [1] 31 41599.585 2 P �4165.5 +0.009 [4]4 29700.182 2 P �10859.5 {0.038 [2] 32 41680.468 2 P �4119.0 +0.011 [4]5 29913.533 2 P �10739.5 {0.000 [3] 33 41983.569 2 P �3949.5 +0.029 [4]6 29913.559 2 P �10739.5 +0.026 [3] 34 42448.326 2 P �3687.0 {0.061 [4]7 30762.298 2 P �10261.0 {0.047 [3] 35 48690.4786 60 V �176.5 {0.0038 [5]8 30768.469 2 P �10258.5 {0.097 [3] 36 48690.4805 60 B �176.5 {0.0019 [5]9 31090.335 2 P �10077.5 +0.020 [3] 37 48985.5648 60 V �10.5 {0.0018 [5]10 31531.184 2 P �9829.5 +0.021 [2] 38 48985.5654 60 B �10.5 {0.0012 [5]11 31903.145 0 P:: �9619.0 {0.429 [2] 39 48986.4537 60 B �9.0 {0.0017 [5]12 34807.290 2 P �7986.5 {0.018 [3] 40 48986.4541 60 V � 9.0 {0.0013 [5]13 34823.291 2 P �7977.5 {0.015 [3] 41 49002.4527 60 B 0.0 {0.0012 [5]14 35135.285 2 P �7801.0 +0.007 [3] 42 49002.4532 60 V 0.0 {0.0007 [5]15 35862.283 2 P �7392.0 {0.040 [3] 43 49018.451 30 B: 9.0 {0.001 [5]16 35870.300 2 P �7388.5 {0.022 [3] 44 49018.454 30 V: 9.0 +0.002 [5]17 36194.329 0 P:: �7205.0 {0.408 [3] 45 49059.3379 60 B 32.0 +0.0003 [5]18 36230.273 2 P �7185.0 {0.016 [3] 46 49059.3380 60 V 32.0 +0.0004 [5]19 36278.301 2 P �7158.0 +0.016 [3] 47 49067.340 20 F 36.5 +0.003 [6]20 36286.257 2 P �7154.5 {0.027 [3] 48 49370.419 30 V: 207.0 {0.001 [5]21 36613.327 2 P �6970.5 {0.038 [3] 49 49370.419 30 B: 207.0 {0.001 [5]22 38673.614 2 P �5811.5 {0.007 [4] 50 49371.310 30 V: 207.5 +0.001 [5]23 39057.613 2 P �5595.5 +0.027 [4] 51 49371.313 30 B: 207.5 +0.004 [5]24 39146.426 2 P �5545.5 {0.041 [4] 52 49402.420 30 V: 225.0 +0.003 [5]25 39441.534 2 P �5379.5 {0.017 [4] 53 49402.421 30 B: 225.0 +0.004 [5]26 40152.585 2 P �4979.5 {0.012 [4] 54 49688.6123 60 V 386.0 {0.0011 [5]27 40504.560 2 P �4781.5 {0.005 [4] 55 49688.6126 60 B 386.0 {0.0008 [5]28 41329.375 20 F �4317.5 {0.003 [4][1]: Kippenhahn (1955), [2]: Wasiljanowskaja (1955), [3]: Olijnyk (1963), [4]: H�aussler(1978), [5]: Agerer: this paper, [6]: Frank: this paper.�) P denotes pg plate min., V photoelectric min. in visual and B in B Filter and Fphotographic series. Those marked with `:' got reduced weight while those marked with`::' were discarded. F. AGERERP. FRANKBundesdeutsche Arbeitsgemeinschaftf�ur Ver�anderliche Sterne e.V. (BAV)Munsterdamm 90,D-12169 Berlin, GermanyReferences:Agerer, F.: 1988, BAV Rundbrief, 37, 60H�aussler, K.: 1978, Mitt. B.-H.-B�urgel-Sternw. Hartha, 15, 12Ho�meister, C.: 1934, Astr. Nachr., 253, 195Kholopov, P.N. et al.: 1985, Gen. Cat. of Var. Stars, 4th Ed., Nauka, Moscow.Kippenhahn, R.: 1955, Astr. Nachr., 282, 76Kwee, K.K., van Woerden, H.: 1956, Bull. Astr. Inst. Netherlands, 12, 327Olijnyk, G.T.: 1963, Lvov Circ., 39-40, 60Wasiljanowskaja, O.P.: 1955, Astr. Circ., 157, 19Weber, R.: 1956, J. des Observateurs, 39, 113



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4144 Konkoly ObservatoryBudapest12 January 1995HU ISSN 0374 { 0676AW VIRGINIS: PHOTOELECTRIC TIMESOF MINIMUM AND IMPROVED PERIODThe variable star AW Virginis (�=13h25:m0, �=+03�10:00; 1950.0) was discovered byHo�meister (1935). Jensch (1935) classi�ed this star as a W UMa type system based onthe �rst photographic light curve. He also obtained fourteen times of minimum light andderived the following ephemeris:Min I=J.D.hel. 2427871.495+0:d353998�E (1)Whitney (1955) and Koch (1961) published photographic times of minimum light andthe �rst author calculated an orbital period of P=0.3539968 days. More recently, Ho�-mann (1983) determined two additional photoelectric times of minimum.Figure 1 shows the BV light curves obtained in April 1988 at Las Campanas (Chile)with the 60 cm telescope of the David Dunlap Observatory and in March 1989 at theComplejo Astronomico El Leoncito {CASLEO{ (San Juan, Argentina). An RCA 1P21photomultiplier refrigerated by dry ice, and a photon-counting system were used in the�rst case and the Vatican Observatory photo-polarimeter VATPOL (Magalh~aes et al.,1984) with two dry-ice cooled RCA31034 Ga-As photomultipliers were employed in thesecond.The measurements were made di�erentially with respect to a comparison star. Novariation in the light of this star was detected. All the observations were corrected for�rst and second order di�erential extinction. As the comparison is located very nearto the variable the corrections were small. Absolute photometry of the comparison starallowed to determine a Vmax=10.93 for the variable star.A total of 608 observations in each BV passband were obtained. These observationswell cover the orbital period and show minima of approximately the same depth of � 0.7mag (see Figure 1). From these measurements we determined 17 times of minimum light(9 times of primary minimum and 8 times of secondary minimum) using the bisection-of-chords method. A linear least squares �t to our photometric data yields an updatedephemeris: Min I=J.D.hel. 2447269.82175 + 0:d35399736�E (2)�0.00012 �0.00000029We compiled all the previously determined times of minimum as well as those reportedis this note. Using a linear least squares solution we derived an improved ephemeris:Min I=J.D.hel. 2447269.82135 + 0:d353997025�E (3)�0.00016 �0.000000046
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Figure 1

Figure 2



3Table 1. Photoelectric times of minimum light of AW VirginisMin. JDhel. E (O�C)(3) (O�C)(2) reference2400000.+II 25680.429 �60987.5 0.001 (1)I 25735.468 �60832.0 �0.006 (1)II 26363.652 �59057.5 0.010 (1)II 26771.459 �57905.5 0.012 (1)II 27155.522 �56820.5 �0.011 (1)I 27180.472 �56750.0 �0.018 (1)I 27191.465 �56719.0 0.001 (1)I 27539.466 �55736.0 0.023 (1)II 27543.498 �55724.5 �0.016 (1)I 27573.427 �55640.0 0.000 (1)I 27866.541 �54812.0 0.005 (1)I 27871.493 �54798.0 0.001 (1)I 27873.619 �54792.0 0.003 (1)I 27874.674 �54789.0 �0.004 (1)I 34425.385 �36284.0 �0.008 (2)I 34750.716 �35365.0 �0.001 (2)I 34886.711 �34981.0 0.060 (3)II 45002.645 �6404.5 �0.002 (4)I 45022.645 �6348.0 �0.003 (4)I 47257.7843 �34.0 �0.0011 �0.0016 (5)I 47257.7855 �34.0 0.0001 �0.0003 (5)II 47259.7330 �28.5 0.0006 0.0001 (5)II 47259.7331 �28.5 0.0007 0.0003 (5)II 47259.7332 �28.5 0.0008 0.0004 (5)I 47268.7593 �3.0 �0.0000 �0.0004 (5)I 47268.7597 �3.0 0.0004 �0.0000 (5)II 47269.6447 �0.5 0.0004 �0.0000 (5)II 47269.6451 �0.5 0.0008 0.0003 (5)I 47269.8224 0.0 0.0011 0.0006 (5)I 47269.8224 0.0 0.0011 0.0006 (5)II 47270.7068 2.5 0.0005 0.0001 (5)II 47270.7070 2.5 0.0007 0.0003 (5)II 47270.7064 2.5 0.0001 �0.0003 (5)I 47615.6770 977.0 0.0006 �0.0002 (5)I 47615.6773 977.0 0.0009 0.0001 (5)I 47615.6772 977.0 0.0008 0.0000 (5)Note: (1) Jensch (1935); (2) Whitney (1955); (3) Koch (1961); (4) Ho�mann; (5) thisnote.



4Table 1 lists all the times of minimum light used to derive equation (3). The columnsgive: the Julian date corresponding to each minimum, the epoch number, and the (O�C)residuals calculated from equation (3). For the new times of minimum light we includedthe residuals derived from equation (2). Figure 2 shows the (O�C) vs E diagram corre-sponding to equation (3). The residuals are, in general, randomly distributed and exceptfor one minimum (Koch, 1961) the amplitude of the dispersion is of �0.002 days. Ac-cording to the precision of the ephemerides the orbital period of the system seems tohave remained practically constant over the last �50 years. However, additional times ofminimum distributed on a longer time base are needed to con�rm this preliminary result.E. LAPASSET andM. G�OMEZObservatorio Astron�omicoUniversidad Nacional de C�ordobaLaprida 854, 5000 C�ordobaArgentinaReferences:Ho�mann, M., 1983, Inf. Bull. Var. Stars, No. 2344Ho�meister, C., 1935, Astronomische Nachrichten, 255, 401Jensch, A., 1935, Astronomische Nachrichten, 256, 279Koch, R. H., 1961, AJ, 66, 35Magalh~aes, A. M., Benedetti E., and Roland, E. H., 1984, PASP, 96, 383Whitney, B. S., 1955, AJ, 60, 453



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4145 Konkoly ObservatoryBudapest13 January 1995HU ISSN 0374 { 0676PHOTOELECTRIC UBVR OBSERVATIONSOF THE PECULIAR CEPHEID V473 LyrWe have observed V473 Lyr at the Mt. Maidanak observatory in September { Octo-ber 1994. The 60-cm reector was used and 63 UBVRc di�erential measurements wereobtained (Table 1); the accuracy of the individual data is near 0.01 mag in all �lters. Themagnitude of the comparison star HD180316 in UBVRc determined by us is: V=6.858,U�B=�0.479, B�V = �0.044, V�Rc=�0.037. This star is classi�ed as Cepheid withirregularly variable amplitude in the GCVS. According to our data the amplitude of lightcurve (Fig.1) is near 0.4 mag. in V.The phases are calculated with the elements:MaxJDhel = 2428738:767 + 1:490813 �E:This study was partially supported by the Russian Foundation for Fundamental Re-search through grants No. 94-02-04344 and No. 94-02-04347.Table 1JD hel Phase �V �(U�B) �(B�V) �(V�Rc)2449600+19.2499 .105 �.834 - .662 .38520.2326 .764 �.750 .766 .696 .39221.1950 .409 �.625 .825 .794 .44421.2284 .432 �.622 .869 .771 .42221.2957 .477 �.581 .867 .760 .45322.1124 .025 �.919 .788 .630 .38723.0957 .684 �.633 .842 .721 .41923.1813 .742 �.708 .789 .709 .39423.2006 .755 �.730 .776 .686 .39823.2104 .761 �.735 .782 .678 .39223.2494 .787 �.791 .777 .669 .37523.2899 .815 �.832 .787 .661 .38624.0972 .356 �.654 .857 .755 .43424.1408 .385 �.615 .833 .753 .44524.1635 .401 �.618 .847 .763 .42124.1994 .425 �.605 .848 .763 .43224.2186 .438 �.608 .871 .763 .43024.2469 .457 �.585 .858 .757 .43124.2745 .475 �.583 .845 .758 .44524.2877 .484 �.590 .852 .764 .427



2Table 1 (cont.)JD hel Phase �V �(U�B) �(B�V) �(V�Rc)2449600+24.3259 .510 �.593 .869 .760 .42825.0985 .028 �.909 .790 .617 .36325.1573 .067 �.879 .820 .637 .36625.1784 .081 �.856 .799 .661 .37825.1968 .094 �.857 .797 .651 .37425.2386 .122 �.815 .834 .656 .39725.2608 .137 �.813 .787 .680 .38525.2842 .152 �.780 .814 .675 .39325.3057 .167 �.800 .811 .684 .40425.3219 .178 �.783 .812 .701 .39326.2075 .772 �.757 .758 .686 .39426.2260 .784 �.771 - .641 .38926.2394 .793 �.801 .755 .658 .38926.2612 .808 �.808 .761 .661 .38131.0968 .051 �.893 .799 .643 .36531.1650 .097 �.839 .807 .656 .37331.1809 .108 �.822 .815 .669 .38231.2086 .126 �.822 .821 .671 .38431.2515 .155 �.790 .823 .677 .39431.2900 .181 �.775 .821 .692 .39932.1085 .730 �.678 .784 .699 .40432.1550 .761 �.731 .793 .689 .39632.1803 .778 �.766 .763 .665 .38232.1968 .789 �.792 .764 .665 .37632.2295 .811 �.830 .751 .645 .38032.2611 .832 �.866 .774 .632 .34932.3033 .861 �.913 .786 .636 .31733.0987 .394 �.632 .841 .767 .43333.1553 .432 �.605 .836 .782 .42933.1807 .449 �.604 .818 .787 .43933.2117 .470 �.600 .849 .770 .42333.2333 .484 �.589 .831 .781 .43933.2799 .516 �.578 .866 .772 .44533.3015 .530 �.604 .849 .782 .42634.1015 .067 �.882 .798 .666 .37134.1330 .088 �.875 .816 .644 .37334.1801 .119 �.824 .814 .672 .37634.2060 .137 �.824 .778 .700 .37334.2470 .164 �.793 .813 .703 .39234.2698 .180 �.780 .848 .704 .40734.2933 .195 �.770 .851 .691 .38635.3079 .876 �.930 - .598 .360



3
Figure 1 L.N. BERDNIKOVO.V. VOZIAKOVASternberg Astronomical Institute13, Universitetskij prosp.Moscow 119899, RussiaReference:Berdnikov L.N., 1992, Pis'ma Astron. Zh., 1, 654



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4146 Konkoly ObservatoryBudapest13 January 1995HU ISSN 0374 { 0676OBSERVATIONS OF SN1993adSupernova (SN) 1993ad in IC 1501 was discovered by Pollas (1993) on November 7,1993. Pollas also reported the brightness estimate B = 18m at discovery date and theo�sets from the nucleus of the parent galaxy 1300 east and 22:007 south.Spectrogram of SN1993ad was obtained on Nov. 10 by Cappellaro and Della Valle(1993). It showed that SN was of type II at a very early stage. Narrow emission lines ofthe Balmer series from H� to H" superimposed on a very blue continuum were observed.It was also noted that spectrum of SN1983K, obtained ten days before maximum, wassimilar to that of SN 1993ad. Preliminary photometry gave B = 16:3, B � V = �0:3,V �R = 0:0 on Nov. 10.1 UT.Four plates of SN1993ad were obtained with the 40-cm astrograph at Sternberg As-tronomical Institute Crimean Station. The brightness estimates are reported in Table I.Table I.Date J.D. B2440000+Nov 14.74 9306.24 16.24Nov 15.76 9307.26 16.26Nov 17.75 9309.25 16.45Nov 18.83 9310.33 16.37The light curve is shown in Figure 1. We can estimate the date and magnitude ofmaximum brightness: Bmax = 16:1 on JD 2449303 (November 11).According to the RC3 the parent galaxy type is Sbc, the radial velocity v = 5165 km s�1,and galactic absorption Ab = 0:12: As the SN was very blue near maximum, the absorp-tion in the parent galaxy should be negligible and we can estimate the absolute magnitudeat maximumMB = �18:2 (with H0 = 75 km s�1 Mpc�1). This means that SN1993adwas fainter than SN 1979C and 1983K (MB = �19:6), but signi�cantly brighter thanaverage type II SNe.The work was partly supported by Russian Foundation for Fundamental Researchgrants No. 93-02-17108, 93-02-17114 and by grant No. MPP000 from the InternationalScience Foundation.
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Figure 1. Light curve of SN1993ad. Dots { our data, circles { data from the literature.D. YU. TSVETKOVN. N. PAVLYUKSternberg Astronomical Instituteof Moscow University13, Universitetskij Prosp.Moscow 119899, RussiaE-mail:tsvetkov@sai.msu.supavlyuk@sai.msu.suReferences:Cappellaro, E., Della Valle, M., 1993, IAU Circ., No. 5887.Pollas, C., 1993, IAU Circ., No. 5887.



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4147 Konkoly ObservatoryBudapest16 January 1995HU ISSN 0374 { 0676HD121276: AN ECLIPSING MAGNETIC Ap STAR AT LAST?Magnetic Ap stars have a peculiar distribution of orbital periods when they belong tobinary systems: no magnetic Ap star is known for sure in systems with periods shorterthan 3 days (Gerbaldi et al. 1985; see, however, the possible exception found by North1994a). This is probably why it is so di�cult to �nd a single eclipsing binary amongthem: indeed, in spite of some early claims (North 1984; Renson & Mathys 1984; Renson1984, 1990), a close examination tends to make these alleged eclipsing Ap stars normal(North 1994a,b; Ziznovsky 1994).We present here a new possible candidate: the southern star HD121276 = CP�51o6430was classi�ed Ap SiCr(pec) by Houk (1978) with a quality 1, i.e. the best. Interestingly,Houk gives a remark saying \He 4026 is fairly strong, with Ca K being even stronger (yld.A1). Magnesium may also be strong; 4471 = 4481". Since Ap stars are helium-poor, thestrength of He 4026 appears rather strange and implies that this star is unusual, evenamong the Ap stars.The large amplitude photometric variability was noticed in mid-1993 by one of us(CR) during the reduction of early data. These were gathered at the European SouthernObservatory, La Silla, Chile, with the double-beam \P7" photometer attached to the0.7m Swiss telescope in 1989, 1991, 1993 and systematic monitoring took place in June1993 and July 1994. The resulting lightcurves are shown in Figure 1, for the [U], [B],[V] magnitudes and [U�B], [B�V] colour indices of the Geneva photometric system,according to the ephemerisHJD(Min:I) = 2 449 343:774 + 6:514628�EThere is a deep primary minimum, while the secondary minimum is very shallow and abit ill-de�ned. In V, there is a large variation (0.08 mag.) outside the eclipses, whichis also present in the [B] band but is less de�nite in the [U] band. This out-of-eclipsevariation resembles the e�ect due to the non-sphericity of a component nearly �lling itsRoche lobe, but such an e�ect is not expected to be so wavelength dependent. Moreover,the period is rather long and the primary minimum is short (about 12.5 hours), suggestingthat the system is well-detached. Therefore, one is tempted to attribute the out-of-eclipsevariations to the intrinsic variability of the primary, which is indeed expected to varyaccording to its Ap SiCr classi�cation. But the large scatter in the [U] band is muchlarger than that expected from the measurement errors alone (0.009 mag.) and suggeststhat some irregular phenomena occur in this system.
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Figure 1. Geneva [U], [B] and V lightcurves of the eclipsing binary HD121276,phased according to our ephemeris. Notice the large scatter in the[U]passband. The [U�B] and [B�V] indices are shown as well.
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Figure 2. High-resolution spectrum of HD121276 taken at orbital phase 0.249,i.e. at quadrature, and showing the star as a double-lined system. Noticethe asymmetry of the H� line of the primary and the emission onits blue side, showing the presence of circumstellar gas.This is con�rmed by the [U�B] and [B�V] indices. Both minima are clearly visible,showing the secondary to be redder in [B�V]. The behaviour of [U�B] in the primaryminimum is quite unexpected in that the system is becoming bluer as the eclipse proceeds,while one would expect the reverse from the secondary eclipse where the system is at min-imum [U�B]. Since the mean values of the reddening-free X and Y parameters (Cramer& Maeder 1979) are 1.07 and 0.01 respectively, we probably have a system composed of amid-B primary and of a late B or early A secondary. The mean value of the reddening-freepeculiarity parameter, Z, is �0.020, which suggests that one or both component(s) mayhave the Si peculiarity type, since this parameter is negative for Bp and Ap stars and nullfor normal B and A stars. However, the mean value of the �(V 1�G) index, which is alsoa peculiarity parameter (see e.g. Hauck & North 1982), is only about 0.001, indicating avery marginal peculiarity at most.One of us (PN) has taken a spectrum of this system with the 1.4m CAT telescopeof the European Southern Observatory, equipped with the CES spectrograph, the LongCamera and the FA 2048 CCD detector (ESO CCD # 30). The resolving power was R =60000. The spectrum was taken in the H� region on the night of May 15-16, 1994 at HJD= 2449488.715, i.e. at phase � = 0:249 according to our ephemeris. Since this is exactlyat quadrature, we can estimate the total mass of the system from the relative velocity atthat phase. The spectrum displayed in Figure 2 shows, however, a very peculiar pro�le ofthe primary's H� line: the pro�le is not only asymmetric, but also shows a blue emissioncomponent. Circumstellar gas is therefore certainly present in this system, which mayexplain the unusual features of the lightcurves.To estimate the relative velocity, we �rst �t a gaussian to the core of the H� line ofeach component. For the primary, a large uncertainty results from the asymmetry of theH� line, but some con�dence interval can be guessed by �tting a gaussian to the wholepro�le on the one hand, and to the very core and red side only on the other hand.In the�rst case we have �p1 = 6562:297�A, in the second case �p2 = 6562:594�A. The secondary'sline is much more symmetrical, and two �ts with a slightly di�erent �tting range give�s1 = 6567:277�A and �s2 = 6567:288�A. The range in wavelength di�erence is thus�� = 4:683 to 4:991 �A, corresponding to a relative velocity �Vr = 213:9 to 228:0 km s�1.



4Since the eclipses are separated by half a period, the assumption of a circular orbit appearsrealistic, and we obtain then a semi-major axis in the range (the inclination i of the orbitalplane being close to 90o, sini is approximated by 1):a = 0:128 � 0:137 AUThis implies the following range for the total mass:Mp +Ms = 6:6 � 8:1 M�which is consistent with the spectral types estimated above for each component on thebasis of the reddening-free X and Y parameters.This system might well be yet another case of spurious classi�cation due to the pe-culiar appearance of an unrecognized composite spectrum. The plate used by Houk forher classi�cation of HD121276 was taken in the night of May 18-19, 1968, i.e. aroundJD2439995.6, which corresponds to � � 0:049, just after the primary minimum. But inview of the uncertainty of the period, which is about 0.0002 days at most, the plate couldhave been taken right in the middle of the primary eclipse, and the apparent spectrumwould have been more similar to the intrinsic spectrum of the secondary.A complete spectroscopic and photometric study would be needed to clarify the truenature of this binary.Acknowledgements: This work was supported in part by the Fonds National de laRecherche Scienti�que. Drs. N. Cramer and M. Burnet (Geneva) and Mr. E. Paunzen(Vienna) contributed to the photometric observations.P. NORTHInstitut d'Astronomie de l'Universit�ede LausanneCH-1290 Chavannes-des-Bois,SwitzerlandC. RICHARDObservatoire de Gen�eveCH-1290 Sauverny, SwitzerlandReferences:Cramer, N., Maeder, A., 1979, A&A 78, 305Gerbaldi, M., Floquet, M., Hauck, B., 1985, A&A 146, 341Hauck, B., North, P., 1982, A&A 114, 23Houk, N., 1978, Michigan Catalogue of two-dimensional spectral Types for the HD Stars,Vol. 2North, P., 1984, A&AS 55, 259North, P., 1994a, in: The 25th Workshop and Meeting of European Working Group onCP Stars, I. Jankovics & I.J. Vincze (eds.), p. 3North, P., 1994b, IBVS, No. 4124Renson, P., 1984, IBVS, No. 2559Renson, P., 1990, IBVS, No. 3452Renson, P., Mathys, G., 1984, IBVS, No. 2522Ziznovsky, J., 1994, in: Chemically Peculiar & Magnetic Stars, J. Zverko & J. Ziznovsky(eds.), p. 155



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4148 Konkoly ObservatoryBudapest23 January 1995HU ISSN 0374 { 0676A DATABASE OF GALACTIC CLASSICAL CEPHEIDSWe have compiled an electronic database of 505 classical Cepheids in the Galaxy con-tained in four �les.The �rst, POS DATA (27.7 KB), contains the 1950 equatorial and galactic coordinatesof each star taken from the 4th edition of the General Catalogue of Variable Stars, as wellas the HD and SAO catalogue numbers of each star where available.The second �le, EB�V (55.6 KB), is a compilation of major colour excess determina-tions published since 1975.The third, PHYSDATA (49.3 KB), lists period, intensity-meanVmagnitude, hBii�hVii,an adopted E(B�V), the V amplitude, hMvi, distance in parsecs, the height from thegalactic plane in parsecs, mean radial velocity, radius from a Baade{Wesselink analysis,an indication of binarity, and notes relating to double-mode behaviour, cluster/associationmembership, etc.The fourth, AMP MEAN (34.7 KB), gives the V amplitude, B amplitude, (B�V)amplitude, hVimag, hViint, hBimag, hBiint, h(B�V)magi, and hBii�hVii.A �fth �le, having the title of this Bulletin, provides background and additional infor-mation on these �les. This �fth �le is an ascii �le, the other four are provided both asascii �les and as dBASE IV binary �les.This material is available on the World Wide Web at the URLhttp://ddo.astro.utoronto.ca/cepheids.htmland by anonymous ftp at perseus.astro.utoronto.cain the directory pub/cepheids.We would appreciate acknowledgment of your use of these data by reference to thisIBVS announcement. Please contact fernie@astro.utoronto.ca in the event of queries,suggestions, or di�culties.J.D. FERNIEDavid Dunlap ObservatoryUniversity of TorontoRichmond Hill ON, CanadaL4C 4Y6Nancy Remage EVANSPhysics & Astronomy Dept.York UniversityNorth York ON, CanadaM3J 1P3
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COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4149 Konkoly ObservatoryBudapest23 January 1995HU ISSN 0374 { 0676SHORT TIME-SCALE VARIATION OF " AurH� BLUE WING EMISSION� Aur is a peculiar spectroscopic binary system with a long period of 27.1 years. Itsprimary is an F0Ib star around which there is a slowly moving ring-like (or disk-like) HIIradiation cloud accompanying with the rotation of the F star, and this makes H� wingproduce two emission lines with rotating structure. The secondary is a disk-like multi-ring gaseous cloud (Ferluga, 1990). In 1982-84 eclipse, Ferluga and Mangiacapra (1991)observed the shell spectra of the secondary and obtained its multi-ring model.Our observations on � Aur H� line outside eclipse were carried out by using thethick CCD system on Coud�e spectograph of the 1-meter telescope at Yunnan Observa-tory. The dispersion of the spectrograph (f=1900) is 4.16�A/mm, and spectral resolution�/��=455000. Read-out noise of the CCD system is 12.3 electrons/sec, the resolutionof image cell 0.048�A/pixel, wavelength range for a single exposure about 37�A, and thesignal-to-noise ratio 150-250. A line of sight velocity standard star, � Lep, and a spec-trophotometric standard star, � Leo were observed to con�rm the H� blue wing emissionpro�le. The measurement errors of the equivalent width values in the H� lines are �30m�Afor the absorption and �6m�A for the blue wing emission.In Figure 1a and b, the H� observational pro�les are given. No. 1 to No. 15 are out-of-eclipse H� lines of � Aur and No. 16 is that of the sight line velocity standard star, �Lep. Two signi�cant variations appear at the blue emission peaks on No. 4 and 6 lines;the emission intensity decreases at the line center, and the equivalent widths for thesetwo lines are +193m�A and +199m�A (see Table 1), respectively; comparing with Nos.3,5 and 7, the equivalent width decreases by about 100m�A in less than 40 minutes. Inthe time interval of 2.5 hr, the intensity variation from No. 7 to 10 is very small, within�10m�A; and on both No. 11 and 14 lines only a small uctuation appears in 2 hr period.The variations of the equivalent widths for the blue wing emission and absorption in theinterval of 7 hr on Oct. 30 are drawn in Figure 2. It is shown from the above descriptionthat short time-scale variations from 20 minutes to several hours exist in the blue wingemission; while the red wing and absorption pro�les are similar to previously observedpro�les, almost no variation can be found (see Figure 1a and b). The average equivalentwidth of the absorption lines is �545m�A, only a seventh or eighth of that eclipse; thestandard deviation �x=11, and the maximum variation is within �18m�A, smaller thanthe error of the measurement.From the H� observations in 1955-57 (Wright, 1957) and 1982-84 (Tan, 1985) eclipses,in ingress the secondary �rst would absorb the H� red wing emission; and from our model(Cha et al., 1994) the blue wing emission source should be region C, therefore, in the re-gion possibly exists an HII cloud with a short time-scale variation. If our observationalH� continuum is taken as a reference, in the emission over the continuum in 20 minutes
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Figure 1aFigure 1. Short-time variation of � Aur H� blue wing emission
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Figure 1bFigure 1. Short-time variation of � Aur H� blue wing emission
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Figure 2. Variation of equivalent widths.interval appear two fast variations, and the intensity ratio is 2:3 (in No. 4 and 6 to No. 3and 5), with the intensity decrease by one third. The strong blue wing emission center isclose to the H� absorption pro�le, and active emission may probably locate in the regionslowly appearing from the back of the F0 supergiant. A continuous monitoring on � Auris of importance to obtain more information about the matter in H� rotating ring foranalysing its motion features, physical characteristics annd emission mechanism.CHA GUANGWEILI YONGSHENGXU JUNUnited Laboratory for OpticalAstronomy,Chinese Academy of SciencesYunnan ObservatoryP.O. Box 110Kunming 650011People's Republic of ChinaReferences:Cha Guangwei, Tan Huisong, Xu Jun, and Li Yongsheng, 1994, A&A, 284, 874Ferluga, S, 1990, A&A, 238, 270Ferluga, S., and Mangiacapra, D., 1991, A&A, 243, 230Tan Huisong, 1985, Acta Astrophysica Sinica, 5, No. 3, 180Wright, K. O., and Kushwaha, R. S., 1957, Contribution from the Dominion AstrophysicalObservatory, No. 57, 421



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4150 Konkoly ObservatoryBudapest26 January 1995HU ISSN 0374 { 0676IS TX DELPHINI A POPULATION I (CLASSICAL) CEPHEID?The pulsating variable TX Del (SAO16272, BD+3�4437) is a well-known, relativelybright ( hVi = 9.2 mag) Cepheid classi�ed as Type II according to the catalogue of Harris(1985). The classi�cation is based on its large distance from the galactic plane: [z] = 450pc if we assume d = 1.1 kpc distance from the Sun derived from the period{luminosityrelation of Type II Cepheids (Harris, 1985). The assumption that TX Del is a classicalCepheid would result in [z] = 1.2 kpc (Harris & Welch, 1989). This latter [z] distanceis much larger than the scale height of classical Cepheids (70 pc, Fernie, 1968; Harris,1985), therefore Harris & Welch (1989) concluded that TX Del is very probably a TypeII Cepheid.There are some other criteria of the classi�cation of Cepheid variables, e.g. metallicity,galactic kinematics, light curve shape, etc. (see Harris, 1985 and the references therein).The classi�cation, however, has large di�culties known for a long time. Up to now theseparation based on the [z] distances seems to be the most useful and reliable. It isinteresting that none of these criteria support the Type II status of TX Del, because it isa metal-rich star among Type II Cepheids ( [Fe/H] > 0.5 according to Meakes et al., 1991)and its light curve is very similar to those of classical Cepheids (e.g. Szabados, 1980).Recently TX Del has been discovered to be a member in a spectroscopic binary. Harris &Welch (1989) separated the pulsational and orbital radial velocities and determined theorbital parameters of the system.A project of computing physical parameters of metal-rich Type II Cepheids via variousBaade{Wesselink techniques has been started by the authors. Unfortunately, the numberof stars is quite low due to the lack of precise radial velocity measurements but TX Del isone of the best observed objects in this sample. There are many light curves available andthe precise pulsational velocity curve determined by Harris & Welch (1989) enabled us tocompute the mean radius with acceptable accuracy. The used data are plotted againstphase in Figure 1.We applied two kinds of techniques deriving the radius: the \classical" Baade{Wesselinkmethod based on equal levels of the colour index (B�V) (method #1) and the surface-brightness method based on the Barnes{Evans relation and the (V�R)0 index (method#2). Both methods have lead to very similar results. Figure 2 shows the result of veloc-ity curve integration and the computed radii at certain phases (using method #1). Thephysical parameters obtained are tabulated in Table I. E(B�V) = 0.1 was adopted fromMeakes et al. (1991).
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Figure 1 : Light-, color- and radial velocity curve of TX Del
Figure 2 : Radius variation of TX Del during a pulsational cycle. The solid curve isthe result of velocity curve integration, the �lled circles are the radii obtained from theBaade-Wesselink solution.



3Table IBaade{Wesselink parameters and inferred parameters of TX DelR/R� (B�V)0 Teff (K) L/L� M/M� d(pc) z(pc)48�2 0.67 5500�200 1940�300 6�0.3 3000 1200The obtained radius of TX Del (R/R� = 48) shows that this star is too large to be a TypeII Cepheid. The \normal" radius of an object of this type should be about 16 R� whichis considerably smaller. Moreover, the inferred radius is in very good agreement with theperiod{radius relation for classical Cepheids (Gieren, Barnes & Mo�ett, 1989). Thus it isprobable that TX Del is a Population I (classical) Cepheid. Using this assumption we canestimate the luminosity and the mass of TX Del as well as its distance from the Sun andthe galactic plane respectively. These derived parameters are also summarized in Table I.Since TX Del is a member of a binary system (the orbital period is quite short, Porb =133 days) it is important to compare its radius with respect to the radius of the Roche-lobe. The mass function of the system is 0.04 M� therefore the minimum mass of thecompanion is 1.1 M�. The Roche-lobe radius thus becomes about 110 R�, so the ratioof radii Rstar/RRoche�0.44. This value increases up to 0.5 if the companion is assumed tobe as massive as TX Del.This work was supported by the Hungarian OTKA Grant #F007318.Z. BALOG and J. VINK�ODept. of OpticsJATE UniversitySzeged, D�om t�er 9H-6720 HungaryReferences:Fernie, J.D., 1968, AJ, 73, 995Gieren, W.P., Barnes, T.G., Mo�ett, T.J., 1989, ApJ, 342, 467Harris, H.C., 1985, AJ, 86, 719Harris, H.C., Welch, D.L., 1989, AJ, 98, 981Meakes, M., Wallerstein, G., Opalko, J.F., 1991 AJ, 101, 1795Szabados, L., 1980, Mitt. Sternw. Ung. Akad. Wiss. Budapest, No. 76



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4151 Konkoly ObservatoryBudapest27 January 1995HU ISSN 0374 { 0676DETECTION OF VARIABILITY IN HD191850We obtained two nights of di�erential photometry of HD191850 (22/23 and 25/26 July1994). The observations were done at the ESO 50 cm telescope at La Silla. The observerwas E. Paunzen. The measurements are in the Str�omgren photometric system and theintegration time was 40 seconds. Two comparison stars were observed (C1: HD191542,mV=9.6, A5V and C2: HD191760, mV=8.9, G3IV/V). Both comparison stars proved tobe constant within an upper limit of 0.01 mag in Str�omgren b.The spectral type of HD191850 is A3 II/III. The following calibrations have beenadopted by the Str�omgren indices (Moon & Dworetsky, 1985):Teff = 7400 K, log g = 3.7, �m0 = 0.057Because of the decreased metallicity and the classi�cation as luminosity-class II/III star,HD191850 is a candidate for the �Bootis group (Gray, 1991) which contains metal weakA type stars with broad and shallow hydrogen lines (the properties of this group aredescribed by Weiss et al., 1994). Further observations have to prove the membership inthe �Bootis group.Two theories exist concerning the evolutionary status of this group. In one case dif-fusion would be the determining mechanism and the stars are at the end of the ZAMSphase. In the other hypothesis accretion and/or mass-loss would be responsible for thelow metallicity and the stars are just arriving at the ZAMS.The tools of asteroseismology should make it possible to determine the position of starswithin the HR-diagram. We started therefore a survey for periodic variability among�Bootis stars. Up to now we found 8 new pulsating stars. For HD191850 the maximumpeak in the frequency spectrum appears at f=13.53 c/d (P=106minutes) with a semi-amplitude of 0.034mag in Str�omgren b (see Figure 2). This period is consistent with anexpected period of an A type star at the ZAMS (Stellingwerf, 1979). Figure 1 showsthe light curve for the �rst night for all three measured stars. All light curves are ininstrumental magnitudes with an o�set.This amplitude spectrum gives some evidence for the presence of more than one pul-sation frequency. In spite of the rather poor quality of both nights, the variability of HD191850 seems to be well established. Further observations have to improve the reportedresults.
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Figure 1. The light curve for HD 191850 (upper panel), C1 (middle panel)and C2 (lower panel) for the �rst night in Str�omgren b

Figure 2. Amplitude spectrum for the di�erential dataof HD191850 and HD191542
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Figure 3. Spectral window for the di�erential dataof HD191850 and HD191542Acknowledgement: This research was supported by the Hochschuljubil�aumsstiftungder Stadt Wien.E. PAUNZENU. HEITERW.W. WEISSInstitut f�ur AstronomieT�urkenschanzstr. 17A-1180 Wien, AustriaE-mail: PAUNZEN@ASTRO.AST.UNIVIE.AC.ATReferences:Gray R. O., 1991, Precision Photometry, ed. A. G. Davis Philip, A. R. Upgren, K. A.Janes; L. Davis Press, Schenectady, N.Y., p. 309Moon T.T., Dworetsky M.M., 1985, MNRAS, 217, 305Stellingwerf R., 1979, ApJ, 227, 935Weiss W.W., Paunzen E., Kuschnig R., Schneider H., A&A, 281, 797



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4152 Konkoly ObservatoryBudapest27 January 1995HU ISSN 0374 { 0676OBSERVATIONS OF SUPERHUMPS IN V1251 CygDURING THE 1991 SUPEROUTBURSTVariability V1251 Cyg was discovered by Weber (1966), who reported an outburstoccurred in 1963. Rather rapid decline resembles that of a fast nova, but the nature andthe identi�cation in quiescent state has remained uncertain for a long time. Systematicvisual monitoring of this variable star by amateur astronomers started in the 1980's. Aftera long series of negative observations, the star was �nally caught in its second historicaloutburst by M. Moriyama on 1991 Oct. 25.54 UT at mv=12.4 and by P. Schmeer on1991 Oct. 26.833 UT at mv=12.7 (Moriyama and Schmeer 1991, Korth 1991). Theoutburst was subsequently con�rmed by CCD observation by the author on Oct. 28. Theobject was �rst observed in BVI bands. Its conspicuous blue color made the dwarf novaclassi�cation most likely.Following this con�rmation, the author obtained a time-resolvedV-band CCD photom-etry of this object on eight nights between Oct. 28 and Nov. 15. The observations werecarried out using a 60 cm reector and a Thomson TH7882 chip (576�384 pixels) at OudaStation, Department of Astronomy, Kyoto University (for a description of the instrumentssee Ohtani et al. 1992). The exposure time was between 20 and 120 s depending uponthe brightness of the variable. The frames were �rst corrected for standard de-biasingand at �elding, and were then processed by a microcomputer-based automatic-aperturephotometry package developed by the author. The di�erential magnitudes of the vari-ables were determined using a local standard star (21h40m58:s59 + 48�41023:001 (J2000.0),V=10.1; the position and the magnitude from the Guide Star Catalog), whose constancywas con�rmed using several check stars in the same �eld. The estimated error of singleobservation is 0.01 mag under favorable condition.The overall light curve for the outburst is given in Figure 1, which shows a smoothslow decline followed by a rapid return to quiescence. From the time-resolved photometry,clear superhumps with a mean amplitude of 0.24 mag were detected on Nov. 3 (seeFigure 2); this observation revealed the SU UMa-type nature of this object (Kato 1991).Twelve superhump maxima were observed between Nov. 3 and 6, and by linear regressionof the superhump times, we could obtain a superhump period of 0.0759 day. A periodanalysis using the phase dispersion minimization (PDM) method (Stellingwerf 1978) afterremoving the steady decline yielded the best estimate of the superhump period of 0.07604� 0.00010 day. An examination of a rather fragmentary light curve on Oct. 28 could revealonly 0.05 mag variation (Figure 3), which could not �t the above superhump period. Anexamination of an image on Nov. 2 taken at the expected superhump maximum againfailed to show a large amplitude (� 0.1 mag) variation against the rest of the imagestaken on the same night. From these �ndings we concluded that the full development ofthe superhumps in this object took 4 { 7 days from the outburst maximum. This valueis much longer than 2 { 3 days in typical SU UMa stars.
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Figure. 1. General V-band light curve of V1251 Cyg. Thezero point of the relative magnitudes corresponds to V=10.1.

Figure. 2. Light curve for nights from Nov. 3 through Nov. 6. The magnitudeis o�set by 0.5 mag for each night. Superhumps are clearly seen.
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Figure. 3. Light curve on 1991 Oct. 28. Only a smallamplitude (� 0.05 mag) variation was present. The largescatter is due to the unfavorable sky condition.The star has been monitored since, and was recorded again in superoutburst on 1994Dec. 30 (Schmeer et al. 1995). Apparent absence of normal outbursts between thesetwo superoutbursts, rarity of outbursts from a search in archival plates (Wenzel 1991),the long interval (� 3 years) between the two successive superoutburst, a large outburstamplitude (� 6.5 mag), and the slow development of superhumps all make V1251 Cyga close relative of WZ Sge stars (Bailey 1979; Downes 1990) or TOADs (TremendousOutburst Amplitude Dwarf Novae; Howell 1993). All the characteristics of V1251 Cygmost resemble those of SW UMa, despite the fact that V1251 Cyg has a much longersuperhump period.The author would like to point out one more peculiar feature in the light curve. Al-though one should be careful in comparing the visual and CCD magnitudes, the availablematerial shows that this dwarf nova showed a rapid initial decline frommv=12.4 (Oct. 25)to 13.3 (Oct. 28, this study). The similar feature can be also found in the light curve byWeber (1966). This feature would be explained, in the scheme of disk instability model,by the extra mass accumulated in the accretion disk during quiescence in the absence ofnormal outbursts (Osaki 1994), and would be a clue to understanding the peculiar out-burst pattern of WZ Sge stars. A search for normal outbursts and detailed observationsof V1251 Cyg both during outburst and quiescence are therefore highly encouraged.



4The authors are grateful to M. Moriyama (VSOLJ) and P. Schmeer for promptlynotifying us of the outburst, and providing the visual estimates. Part of this work issupported by a Research Fellowship of the Japan Society for the Promotion of Science forYoung Scientists. Taichi KATODept. of Astron., Faculty of Sci.Kyoto UniversitySakyo-ku, Kyoto 606-01 JapanReferences:Bailey J., 1979, MNRAS, 189, 41PDownes R. A., 1990, AJ, 99, 339Howell S. B., 1993, in Cataclysmic Variables and Related Physics, ed O. Regev, G. Shaviv,Annals of the Israel Physical Society, Vol. 10, p.67Kato T., 1991, IAU Circ., No. 5379Korth, S., Moriyama, M., Schmeer, P., 1991, IAU Circ., No. 5380Moriyama, M. and Schmeer, P., 1991, IAU Circ., No. 5377Ohtani H., Uesugi A., Tomita Y., Yoshida M., Kosugi G., Noumaru J., Araya S., OhtaK. et al., 1992, Memoirs of the Faculty of Science, Kyoto University, Series A ofPhysics, Astrophysics, Geophysics and Chemistry, 38, 167Osaki Y., 1994, in \Theory of Accretion Disks { 2", ed W. J. Duschl, J. Frank, F. Meyer,E. Meyer-Hofmeister,W. M. Tscharnuter (Kluwer Academic Publishers, Dordrecht)Schmeer P., Szentasko L., and Manning B., 1995, IAU Circ., No. 6123Stellingwerf, R. F., 1978, ApJ, 224, 953Weber, R., 1966, IBVS, No. 123Wenzel W., 1991, IBVS, No. 3689



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4153 Konkoly ObservatoryBudapest31 January 1995HU ISSN 0374 { 0676PHOTOELECTRIC OBSERVATIONS OF THE ECLIPSINGVARIABLE DO CasDuring the 1992 observational season we turned our attention to the eclipsing variablestar DO Cas (SAO12388), in order to check the correctness of the ephemeris reported inthe literature and to obtain the entire light curve.The photoelectric observations were carried out at the station of Capanne di Cosola(AL, Italy) for six nights spanning from August 26 to September 4, collecting a totalof 573 points in the instrumental V �lter. The adopted photometric device was anOPTEC SSP5 photoelectric photometer (spectral sensitivity S-5) attached to a 200 mmSchmidt-Cassegrain f15 telescope. The integration timewas �xed to ten seconds per count.The adopted comparison star was HIC1228 (SAO23474), the check one was HD15963(SAO23451). The data of the involved stars are listed in the Table 1.We obtained 4 heliocentric times of minimum, two primary and two secondary ones,listed in Table 2. These moments of minimum have been obtained processing the databy the MinimumEntropy SOP procedure (MEMSOP, Gaspani, 1993). Table 2 shows theresiduals computed with respect to the following ephemeris:Min.I = J.D.(hel) 2433926.4573 + 0:d6846661�Elisted by the General Catalogue of Variable Stars (Kholopov et al., 1985). The valuesof the residuals suggest that the ephemeris listed above is still valid, the phase curveobtained using this ephemeris is shown in Figure 1.In order to recover a convenient estimate of the true signal from the noisy phased datawe processed them by a signal recovery technique based on an arti�cial neural networkimplementing a multilayer perceptron according to Haykin (1994), Masters (1994) andothers. The restored signal is graphed as a solid line, across the original data points,in Figure 1. The at secondary minimum is well evident. A further analysis of ourobservations in view to solving the light curve and determining the orbital parameters ofthe binary system is in progress.Table 1. Data of the involved starsRA (2000) Decl. (2000) V B�V Sp.DO Cas (HIC12543=BD+59�529 02h41m24s +60�33' 11" 8.39-9.01 0.11 A4V=HD16506=SAO 12388)HIC1228 (BD+59�521= 02h37m26s +60�05' 18" 7.407 1.129 F0IIIHD 16088=SAO23474) �0.031 �0.015HD 15963 (SAO 23451) 02h36m12s +58�04' 32" 8.03 0.06 A2Ib
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Figure 1. Photoelectric observations of DO Cas (open squares). Thesolid line is the signal restored by neurocomputing techniques.Table 2. Observed times of minimumDate Epoch Times of minimum Residual TypeE Heliocentric J.D. O�C27 Aug. 1992 21815 2448862.450�0.014 +0.002 I1 Sep. 1992 21822.5 2448867.572�0.020 �0.011 II2 Sep. 1992 21824 2448868.620�0.003 +0.010 I3 Sep. 1992 21825.5 2448869.628�0.003 �0.009 IIMarco ALUIGIGEOS - 3, Promenade Venezia,F-78000 Versailles (France) Gianni GALLIGEOS - 3, Promenade Venezia,F-78000 Versailles (France)Adriano GASPANIOsservatorio Astronomico di BreraVia Brera 28, Milano (Italy)andGEOS - 3, Promenade Venezia,F-78000 Versailles (France)e-mail: gaspani@bach.mi.astro.itReferences:Kholopov et al., 1985, \General Catalogue of Variable Stars" (GCVS), MoscowGaspani A., 1993: \The algorithms useful in �nding the extrema of the light curves".Final Report of the Second GEOS Workshop on the Eclipsing Variable Stars andtheir Data Processing", S.Pellegrino Terme (Italy), 1993, 21-22 MayHaykin S., 1994: \Neural Networks, A Comprehensive Foundation", Macmillan CollegePublishing Company Inc., p. 498Masters T., 1994, \Signal and Image Processing with Neural Networks", J. Wiley, NewYork



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4154 Konkoly ObservatoryBudapest31 January 1995HU ISSN 0374 { 0676PHOTOELECTRIC UBVR OBSERVATIONSOF THE PECULIAR CEPHEID RU CamIt is well known that RU Cam is a Cepheid with irregularly variable amplitude (Koll�athand Szeidl, 1993).We observed RU Cam at the Mt. Maidanak observatory in September { October 1994.The 60-cm reector was used and 16 UBVRc measurements were obtained (Table 1); theaccuracy of the individual data is near 0.02 mag in all �lters. According to our data theamplitude of light curve (Fig.1) is near 0.03 mag.The phases are calculated with the elements:MaxJDhel = 2400000 + 22 �E:This study was partially supported by the Russian Foundation for Fundamental Re-search through grants No. 94-02-04344 and No. 94-02-04347.Table 1JD hel Phase V U�B B�V V�Rc2440000+9617.3410 .334 8.288 - 1.099 .4659620.3961 .473 8.434 1.059 1.145 .4749621.3942 .518 8.505 .992 1.138 .4989622.4469 .566 8.537 1.046 1.139 .5159623.4003 .609 8.519 1.006 1.158 .4759624.3486 .652 8.565 1.151 1.147 .4969624.4256 .656 8.578 1.039 1.121 .5059625.3688 .699 8.581 1.170 1.144 .4979631.3586 .971 8.553 - 1.135 .4889632.3634 .017 8.525 .993 1.118 .5029632.4487 .020 8.542 .969 1.115 .4969633.3309 .060 8.477 1.011 1.122 .5059633.4283 .065 8.521 1.009 1.103 .4799634.3447 .107 8.483 1.087 1.127 .5009635.3970 .154 8.480 - 1.101 .4979635.4695 .158 8.484 - 1.090 .491
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Figure 1 L.N. BERDNIKOVO.V. VOZIAKOVASternberg Astronomical Institute13, Universitetskij prosp.Moscow 119899, RussiaReference:Koll�ath Z., Szeidl B., 1993, Astron. Astrophys., 277, 62



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4155 Konkoly ObservatoryBudapest2 February 1995HU ISSN 0374 { 0676DISCOVERY OF THE SECOND PG 0943+521-TYPEDWARF NOVA V1159 OriThis star was discovered to be variable by Wolf and Wolf (1906), called 36.1906, andthen suggested by Kippenhahn (1953) to be a possible member of U Gem stars. In theNew Catalogue of Suspected Variable Stars (Kukarkin et al. 1982), it was designated asNSV 02011 with a brightness range of mpg = 13.3 { 14.2. The subsequent photographicobservation by Natsvlishvili (1984) revealed that its magnitude varied from 12.5 at max-imum to 16.6 at maximum, and it was �nally named V1159 Ori of INS: type in the 68thnamelist of variable stars (Kholopov et al. 1987).Jablonsky and Cieslinski (1992) made spectroscopic and photometric observations andproposed its orbital period of 0.05890 � 0.00001 days, which suggests that V1159 Oriis a good candidate for an SU UMa star. Their observations, however, could not revealsuperoutbursts or superhumps expected for this class of CVs. The peculiar nature ofV1159 Ori was already suggested by their estimate of short outburst cycle length of 4.35days together with its small outburst amplitude. VSOLJ (Variable Star Observers Leaguein Japan) started CCD and visual observations, part of which was published by Kiyota(1993). These observations indicated presence of bright (reaching mV �12.1) outbursts,some of which bore the characteristics of superoutbursts.The present outburst of V1159 Ori was �rst detected by the RoboScope, IndianaUniversity Automated Photometric Telescope (Honeycutt and Turner 1992). It was inde-pendently discovered on Dec. 23 at mV=12.9 by M. Yamada (VSOLJ; private communi-cation). We made photometric observations on 1994 Dec. 23 and 24 using CCD camera(Thomson, TH7882CDA, 576 � 384 pixels with 23 �m square pixel size) attached to theCassegrain focus of 0.6-m reector with Johnson V-band �lter at the Ouda Station, KyotoUniversity (Ohtani et al. 1992). The mode of 2 � 2 on-chip summation was employed.A total of 225 frames were taken between 23.154 and 23.270 UT under clear sky, and 57frames between 24.144 and 24.264 UT interrupted for 82 minutes by clouds. The exposuretime was 30 seconds on Dec. 23 and varied between 60 and 180 seconds on Dec. 24.We reduced the data using the personal-computer-based aperture photometry packagedeveloped by one of the authors (T.K.). This package automatically subtracts bias-frames,applies at �elding and enables us to estimate the instrumental magnitudes. The aperturesize was 9" in radius. The sky level was determined from pixels whose distance from theindividual objects are between 24" to 48".
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Figure. 1. V-band light curve of V1159 Ori on 1994 Dec. 23.The zero point of the relative magnitudes corresponds to V=11.99.

Figure. 2. The theta diagram by PDM on thedata of V1159 Ori on 1994 Dec. 23 and 24.



3Figure 1 shows the light curve of di�erential magnitude between V1159 Ori and acomparison star on Dec. 23. The comparison star is \c" in Jablonsky and Cieslinski(1992), whose V magnitude is given as 11.99 in thier Table 1. A decay of amplitude ofhumps is seen in the �gure and the similar modulation was also observed in PG 0943+521(Nogami et al. 1995). We analysed the light curve, using phase dispersion minimization(PDM) method (Stellingwerf 1978) implemented in IRAF package (IRAF is distributedby National Optical Astronomy Observatories, U. S. A.). Figure 2 shows the � diagram,whose abscissa is frequency (day�1). The lowest minimum point in � corresponds to0.06764 days. Robertson et al. (1995) independently detected the same hump featuresand reported that they are repeated with a period of 0.067 � 0.001 days.The di�erence in the photometric and spectroscopic periods con�rmed the superhumpnature of these humps. The outburst observed by Jablonsky and Cieslinski (1992) did notshow superhump-like modulation and corresponds to normal outburst of usual SU UMa-stars. Thus, V1159 Ori was unambiguously identi�ed to be an SU UMa-type dwarf novawith a superhump period of 0.06764 � 0.0001 days. The present discovery of superhumpsin V1159 Ori, together with its extreme shortness of its outburst recurrence time, itslong duty cycle (Jablonsky and Cieslinski 1992, Kiyota 1993), and its extremely shortsupercycle (recurrence time of superoutbursts) (Robertson et al. 1995), has establisheda new subgroup of peculiar dwarf novae whose prototype is PG 0943+521 (Kato andKunjaya 1995, Misselt and Shafter 1995, Osaki 1995).The fact that the supercycle of V1159 Ori (44.5 days, Robertson et al. 1995) is almostequal to that of PG 0943+521 (43 days) is possibly not accidental. According to Osaki(1995), the shortest supercycle predicted by disk-instability theory under a given strengthof the tidal torques is about 40 days and the supercycle is insensitive to the mass transferrate from the secondary around this minimum value. However, as �rst pointed out inthe case of PG 0943+521 by Kato and Kunjaya (1995) and later con�rmed by numericalsimulation by Osaki (1995), a dwarf nova with minimum supercycle length should havemuch (� ten times) larger mass transfer rate than those of usual SU UMa-type dwarfnovae, near the borderline between nova-like stars and SU UMa-type dwarf novae. For adwarf nova with an orbital period below the period gap, it is generally believed that itsmass transfer is powered by the gravitational-wave radiation, that is, its rate is mainlydependent on the orbital period. The shortness of the orbital period of V1159 Ori (0.05890days, Jablonsky and Cieslinski 1992) and the superhump period of PG 0943+521 (0.06549days, Kato and Kunjaya 1995) implies small mass transfer rates in the present scheme ofCVs, which are clearly in conict with such large mass-transfer rate expected from theiroutburst behavior.The present discovery of \another" PG 0943+521 star suggests that this type of CVsmay not considered to be unique but form a larger population in CVs than ever expected.In this case, the present picture of the mechanism of mass transfer and the evolution ofCVs below the period gap would unavoidably be modi�ed.
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COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4156 Konkoly ObservatoryBudapest3 February 1995HU ISSN 0374 { 0676U-FILTER PHOTOMETRY OF AB DORADUSAB Doradus (HD 36705) is a rapidly-rotating (0.515 day), late-type star (K0-2 IV-V)in the solar neighborhood, at a distance of about 25 pc. The rapid rotation is due to itsyouth, as indicated by the presence of strong lithium absorption (Rucinski 1985). Thestar apparently belongs to the Pleiades moving group (Innis et al. 1986). It is a veryactive star, one of the most active presently known. Several investigations of di�erentaspects of its activity have been cited in papers by Vilhu et al. (1987, 1993) and by Limet al. (1992)The great importance of this star resulted in the award of a substantial amount ofobserving time of the Space Telescope for spectral monitoring of selected UV spectral re-gions with the Goddard High Resolution Spectrograph. The two adjacent HST programs,conducted on 14 { 15 November 1994 were led by the Principal Investigators F. Walterand O. Vilhu. In addition, simultaneous optical spectroscopy was obtained from CTIO, aswere simultaneous observations with the EUVE and ROSAT. The present note describesphotometric support monitoring of AB Dor performed on two nights, 13/14 and 14/15November 1994 with the Helen Sawyer Hogg 61 cm telescope of the University of Torontoat Las Campanas. These observations were meant as a check of the star's aring activity.Also, since X-ray and EUV satellites have relatively low spatial resolution, possible aresof the optical companion of AB Dor, Rst 137B, could contaminate the high-energy data.Our observations could be used to monitor and detect strong ares of Rst 137B.The photometric monitoring was done with a CCD camera (Photometrics, 512 � 512pixels, 0:0045 per pixel) and with a �xed U -band �lter of the UBV set. The exposuresof the variable were 15 seconds long and they were done in as rapid succession as waspracticable given the relatively long readout time. The e�ective sampling was thus typ-ically one frame per minute. The UT time was recorded manually with an uncertaintyof about 2 { 3 seconds. Every 15 minutes the comparison star HD 37297 was observed.The photometric data have been extracted from the CCD images using simple aperturephotometry. The �nal results are in instrumental magnitude di�erences �u, in the senseAB Dor minus HD 37297. In addition to AB Dor, several observations of the secondcomparison, HD 35474, were obtained each night. They gave the mean di�erences �ubetween the two comparison stars, HD 35474 � HD 37297, equal to 0:764 � 0:012 and0:783 � 0:008 for each night, respectively.The results for AB Dor are displayed in graphical form as a function of the heliocentricUniversal Time (expressed in fraction of Julian Day) in the accompanying �gure. Thebasic results are:



2

The U -�lter di�erential light curves of AB Dor obtainedon nights 13/14 and 14/15 November 1994 at Las Campanas.1. A well de�ned spot modulation with �U ' 0:12 was observed over basically thesame rotation-phase window (about 3/4 of full rotation) on both nights. The waveminima were located approximately at JD 2 449 670.72 and JD 2 449 671.76.2. The minima correspond to phase 0.5 of the ephemeris given by Innis et al. (1988):JD(min) = 2444296.575 + 0.51479�E. Minima placed at that phase could be ex-plained by a feature designated Spot B by Innis et al.3. Assuming that U = 7:22 for HD 37297 (Cutispoto & Rodon�o 1988), and that ourinstrumental system U is the same as the standard one (which we cannot con�rm), weobserved variability of AB Dor between approximately 8:08 < U < 8:20. Assumingfurther that AB Dor has typically U �V ' 1:20, the corresponding visual range was6:88 < V < 7:00. This would indicate that the star is still faint and that a brighteningtrend of the spot cycle, whose �rst signs were reported by Anders (1994), has notyet fully taken place.



34. No are activity of any importance was noted. During the second night, low-levelactivity might have been present during the ascending branch of the spot wave.5. The visual companion of AB Dor was not observed in any of the CCD images.Because our system had low sensitivity in U and exposures were short, the detectionlimit for Rst 137B was at relatively high brightness, about 5 { 6 magnitudes belowthat of AB Dor, i.e. at about U ' 13�14. Rst 137B is a faint (V ' 13) M2{4 dwarf(Vilhu et al. 1989) with unknown, probably very low brightness in ultraviolet. Thus,we could detect only the largest ares from this star.The tabular data with our observations of AB Dor is available from the authors at thefollowing e-mail addresses: rucinski@astro.utoronto.ca or garrison@astro.utoronto.ca.This research has been supported by the Natural Sciences and Engineering ResearchCouncil of Canada through operating grants to Garrison and Rucinski.Slavek RUCINSKIR. F. GARRISONBoyd DUFFEEDavid Dunlap ObservatoryP.O.Box 360Richmond Hill, OntarioCanada L4C 4Y6References:Anders, G. J. 1994, IBVS, No 3985Cutispoto, G. & Rodon�o, M. 1988, IBVS, No. 3232Innis, J. L., Thompson, K. & Coates, D. W. 1986, MNRAS, 223, 183Innis, J. L., Thompson, K., Coates, D. W. & Evans, T. L. 1988, MNRAS, 235, 1411Lim, J., Nelson, G. J., Castro, C., Kilkenny, D. & van Wyk, F. 1992, ApJ, 388, L27Rucinski, S. M. 1985, MNRAS, 215, 591Vilhu, O., Gustafsson, B. & Edvardson, B. 1987, ApJ, 320, 850Vilhu, O., Ambruster, C. W., Ne�, J. E., Linsky, J. L., Brandenburg, A., Ilyinn, I. V. &Shakhovskaya, N. I. 1989, A&A, 222, 179Vilhu, O., Tsuru, T., Collier Cameron, A., Budding, E., Banks, T., Slee, B. Ehrenfreund,P. & Foing, B. H., 1993, A&A, 278, 467



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4157 Konkoly ObservatoryBudapest8 February 1995HU ISSN 0374 { 0676PHOTOMETRIC OBSERVATIONS OF ECLIPSES INTHE SYMBIOTIC TRIPLE SYSTEM CH CYGNICH Cygni is probably the most peculiar object among all known symbiotic stars. Thecomplex behaviour of the spectrophotometric parameters and the light curve observedduring the outbursts (1963, 1967{1970, 1977{1986) led, at �rst, to a single star model(e.g. Faraggiana & Hack 1971). The binary nature of CH Cyg was suggested by radialvelocity measurements in the optical spectrum for both components (e.g. Yamashita &Maehara 1979, Tomov & Luud 1984) and by the eclipse of the hot component by thered giant observed during 1985 May { October (e.g. Miko lajewski et al. 1987). CH Cygthen was accepted as the symbiotic binary with the long 5700-day period orbit. RecentlyHinkle et al. (1993) analysing a 13-year time series of high-resolution 2�m infrared spectraof CH Cyg, found a very regular variation in the red giant radial velocities with a 756-dayperiod. They suggested that CH Cyg is a triple system with the symbiotic pair being theshort 756-day period system, while the unseen G-K dwarf revolves around the symbioticbinary in the long 14.5-year period orbit. However they state that CH Cyg cannot be aneclipsing system, and the orbital inclination must be � 70�. The aim of this contributionis to present our new photometry showing that CH Cyg really is an eclipsing symbiotictriple system.CH Cyg has been regularly monitored at the Skalnat�e Pleso (1750 m above the sealevel) and Star�a Lesn�a (890, our down station near Tatransk�a Lomnica) observatories.The observations have been made in the standard UBV system using a one-channel photo-electric photometer installed in the Cassegrain focus of the 0.6/7.5 m reectors. The starsHD 182 691 (V=6.525, B�V=�0.078, U�B=�0.24) and SAO 048 428 (mv=8.0, mpg=8.6,spectrum F8) were used as the comparison and the check stars, respectively.In Figure 1 we show the historical U-light curve as this represents best behaviour inthe blue continuum of CH Cyg during outbursts, quiescence as well as eclipses. Our newdata observed up to 1995 January 31 are displayed in more detail in Figure 2 togetherwith those published by Panov & Ivanova (1992) and Leedj�arv (1993). It covers theperiod of the current outburst which began at the beginning of 1992 (Skopal et al., 1992).During this active phase photometric observations indicate the two deep minima of about2 and 3 mag in the U band, respectively, and times of their centres at JD 2 448 922and JD 2 449 685�5. Other such minima occurred during the 1967{1970 active phase at�JD 2 439 810 and JD 2 440 543. Positions of these four minima agree well with timesof the spectroscopic conjunction of the symbiotic pair (cool component in front) in thetriple-star model of CH Cyg { Tconj = JD 2 445 888, Porb = 756�4 day, circular orbit {derived by Hinkle et al. (1993). Thus we can conclude that these minima are caused bythe eclipse of the active component by the cool component in the short-period symbioticpair.
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Figure 1. Historical U-light curve for CH Cyg. Eclipsesin both the long- and short-period orbit are marked.

Figure 2. The UBV light curves of CH Cyg covering the current outburst.The minima correspond to the eclipses of the active componentby the cool component in the 756-day period symbiotic pair.During the 1970{1977 and 1986{1991 quiescent periods, due to a very low level of theblue continuum, the eclipses could not be detected. Nor were they present in the lightcurve during the last, 1977{1986, active phase. Due to a very high level of activity duringthat period, the circumstellar matter in the symbiotic pair was probably located withinthe common potentials of the binary, and that way, instead of deep and relatively narrowminima, we observed a rather complex wave-like variation in the light curve (cf. Figure 1).



3On the other hand the periodic �756-day variation in the U, B, V light curves (cf.Skopal 1989) at a level of about 1.5 mag and with minima at the spectroscopic conjunctionobserved during the quiescent periods, resembles that present in light curves of the otherclassical symbiotic stars (e.g. AG Peg, V443 Her, AG Dra, EG And).In addition, the historical light curve exhibits two more minima in the U-band at�JD 2 441 130 and JD 2 446 275�75. Their positions agree perfectly with times of thespectroscopic conjunction in the long-period orbit { Tconj = JD 2 446 346�340, Porb=5298�98 days, e = 0:067, ! = 207� (Hinkle et al. 1993). Bearing in mind the very largeseparation of the components in the long-period orbit, approximately of 1700R�, andthe radius of the giant to be of 180 to 200R�, the orbit inclination must be very highto produce the observed shape of the minima { mainly that in 1985. A rough estimationgives i > 83�.The agreement between the positions of the minima observed in the U-light curve andtimes of the spectroscopic conjunctions for both orbits allow us to conclude that CH Cygis an eclipsing symbiotic triple system. A. SKOPALAstronomical Institute,Slovak Academy of Sciences,059 60 Tatransk�a LomnicaSlovakiaReferences:Faraggiana R., Hack M., 1971, A&A, 15, 55Hinkle K.H., Fekel F.C., Johnson D.S., Scharlach W.W.G., 1993, AJ, 105, 1074Leedj�arv L., 1993, IBVS, No. 3951Miko lajewski M., Tomov T., Miko lajewska J., 1987, Ap&SS, 131, 733Panov K.P., Ivanova M.S., 1992, IBVS, No. 3817Skopal A., Hric L., Kom�z��k R., 1992, IAU Circ., 5504Skopal A., 1989, Contrib. Astron. Obs. Skalnat�e Pleso, 18, 31Tomov T., Luud L., 1984, Afz, 20, 99Yamashita Y., Maehara H., 1979, PASJ, 31, 307



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4158 Konkoly ObservatoryBudapest10 February 1995HU ISSN 0374 { 0676THE DISCOVERY OF H� EMISSION IN V373 CasThe eclipsing binary star V373 Cas (HD224151; V=5.9, �V=0.1; P=13:d41921;B0.5II+B4III) is a relatively poorly investigated object. Hill and Fisher (1987) studied the orbitand physical parameters of V373 Cas. They used their high S/N ratio spectroscopic ob-servations in the blue spectral region and incomplete light curve showing large distortionobtained by Lynds (1959). We included V373 Cas in our program of the double B starswith purpose to determine its evolutionary status, atmospheric parameters, helium abun-dance and matter ows. The results of these complex investigations will be publishedlater and now we report the discovery of emission in H� and HeI � 6678 lines and itsvariability during the orbital period.Our spectral, photometric and polarimetric observations were carried out during 1994.The spectral data were obtained using coud�e spectrograph with GEC CCD of the 2.6mtelescope of Crimean Astrophysical Observatory. The spectral resolution were 25000 and30000 for H� and HeI, respectively. The S/N ratio was 100{200. The photometric andpolarimetric data were obtained at the 1.25m telescope with the UBVRI �ve channelphotometer{polarimeter.Figures 1 and 2 illustrate some of typical pro�les of HeI and H� lines for the di�erentorbital phases. The phases ' have been calculated according to the ephemeris of Hilland Fisher (1987). From Fig. 1 one can see that the primary (the more massive star{A) and the secondary (the less massive star{B) HeI components were observed near theelongations ('=0.07 and '=0.35). One should pay attention to the weak red emissioncomponent in HeI pro�le at the phase 0.07 (Fig. 1). From Fig. 2 one can see that the H�pro�le has a more composite structure; there are absorption and emission componentsand they are variable during the orbital period. The H� pro�le has been observed by usand by Hill and Fisher (1987), but no emission was found in this line. The presence of theemission may be considered as an evidence of the mass exchange between the components,and it is more probably that the matter outows from the primary. Our considerationsare similar to those of Hill and Fisher (1987), namely, the primary component is close to,or at, the Roche lobe at periastron, and there is non{synchronism for both components.Our photometric observations have shown the low amplitude variability (0:m10) in all�ve passbands. We also found the unexpectedly large (0.5%) phase{locked polarimetricvariability which may be considered as an additional evidence for the existence of thecircumstellar gas.We hope that our complex observations of V373 Cas together with the earlier resultsof the other authors will allow us to understand better the nature of the binaries whichare on the short duration stage of the mass loss from more massive primary.
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Figure 1. HeI � 6678 line pro�les.

Figure 2. H� line pro�les. The sharp absorptions are the telluric H2O lines.This research was made possible in part by grant U1C000 from the International Sci-ence Foundation. A.V. BERDYUGINT.M. RACHKOVSKAJAS.I. ROSTOPCHINA.E. TARASOVCrimean Astrophysical Observatory334413 p.Nauchny, Crimea, Ukrainee{mail: rtm@crao.crimea.uaReferences:Hill, G., Fisher, W.A., 1987, Astron. Astrophys., 171, 123Lynds, C.R., 1959, Astrophys. J., 130, 599



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4159 Konkoly ObservatoryBudapest15 February 1995HU ISSN 0374 { 0676A POSSIBLE VARIABLE STAR RECLASSIFICATION FOR TX PISCIUMFrom 1990 through 1995 the Lb (Kholopov, 1985) carbon star TX Piscium has beenobserved via photoelectric photometry as part of the AAVSO Small Amplitude Red Vari-able (SARV) program. The objective was to discover periodicity, if any, and re�ne existingmeasured amplitudes. Wasatonic (1993) reported the �rst evidence of semi-regularity invisual light with well de�ned amplitudes. This paper presents observations taken since1992 to show further evidence of semi-regularity, which is used as the basis for variable starreclassi�cation; no existing light curves have been found to back up the Lb classi�cation.A SIMBAD database search yielded 234 references of this highly observed star, mostof them describing spectroscopic work. Various spectral types have been published: C6,2(Judge and Stencel, 1991), N0 C7,2 (Barnbaum, 1992), or C5 II (Ho�eit, 1982) and(Richer, 1971). In general, carbon stars are peculiar red giants; their spectra are charac-terized by bands of carbon-containing molecules in contrast to normal K and M spectra,where oxides predominate (Faulkner et al., 1988). A more thorough discussion of carbonstar spectral characteristics is beyond the scope of this paper and will not be addressedfurther.All observations were made with a 8-inch f/10 Schmidt-Cassegrain and a silicon PINphotodiode SSP-3 photoelectric photometer using a Schott visual �lter. Standard photo-metric observations and data reduction techniques were used, as described in the earlierpaper by the author. The observations were made on 118 separate nights from JD2448180to JD2449726. The maximum internal standard error calculated for each night was 15millimags; the internal standard average error over all 118 nights was only 4.4 millimags.It is proposed that the variable star classi�cation for TX Piscium be changed from itscurrent Lb type to that of a semi-regular variable of type SRa or SRb. The scienti�cjusti�cation of this reclassi�cation is as follows:� From SiO and H2O maser observations it is speculated that the circumstellar enve-lope surrounding the star is clumpy in nature, and is not con�ned to a region close tothe star (Heske et al., 1989). This theory is supported to some degree by Judge andStencel (1991) in which they state that TX Piscium, as an optically visible carbonstar, is thought to be in a post-Mira evolutionary phase; in this phase there existsa circumstellar shell which has become \detached" from the star. Heske also statesthat since the detached circumstellar shell is irregular (clumpy), mass loss is asym-metric, which can be caused by pulsational properties of SR variables. Heske alsostates that TX Piscium is classi�ed as an SR variable by referencing Kukarkin et al.(1969).
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Figure 1� Alksne et al. (1991) classify the spectrum as C7,2; according to this data distributionTX Pisciumwould be an Lb variable. However, most literature references classify thespectrum as either C6,2 or C5 II. This would indicate an SR type variability accordingto Alksne's data distribution, and again matches the proposed reclassi�cation type.� An examination of the light curve itself reveals semiregularity (see Figure 1). TableI lists the observed times of minima and the intervals between them. The last threeintervals are actually times separated by two non-consecutive minima, as the missingminima are due to seasonal gaps. Hence the average time between all minima is about222 � 46 days. Table I: TX Piscium Minima DataTimes of Minima Intervals Between Minima (Days)JD 2448190 290JD 2448480 430JD 2448910 390JD 2449300 380JD 2449680Table II: TX Piscium Maxima DataTimes of Maxima Intervals Between Maxima (Days)JD 2448580 260JD 2448840 390JD 2449230 410JD 2449640



3Table III: TX Piscium Visual Light Curve DataJD 244+ MAG JD 244+ MAG JD 244+ MAG JD 244+ MAG8180.547 5.17 8531.616 5.04 8909.564 5.06 9300.487 5.268184.536 5.19 8536.586 5.02 8913.558 5.06 9313.464 5.228189.514 5.18 8538.590 5.00 8918.529 5.04 9322.472 5.178191.563 5.18 8543.565 4.97 8921.525 5.05 9330.456 5.168193.550 5.18 8558.583 4.90 8930.521 5.00 9338.479 5.138197.539 5.17 8560.516 4.90 8940.484 4.95 9358.460 4.988202.495 5.15 8566.527 4.89 8943.484 4.96 9362.465 4.958211.506 5.08 8581.552 4.87 8957.483 4.93 9571.725 5.128213.533 5.06 8585.505 4.86 8975.528 4.85 9598.678 5.008222.473 4.98 8598.464 4.91 8981.478 4.83 9601.671 5.008234.461 4.91 8608.463 4.97 8990.482 4.85 9606.640 4.988235.471 4.90 8613.464 4.98 9185.840 4.99 9625.621 4.938240.475 4.88 8622.469 5.03 9189.496 4.96 9633.612 4.918434.860 5.12 8628.480 5.03 9196.756 4.94 9641.542 4.948435.817 5.05 8641.471 5.06 9199.824 4.96 9647.548 5.008449.816 5.12 8795.851 4.96 9202.740 4.94 9654.513 5.048452.810 5.15 8801.817 4.94 9221.830 4.92 9659.572 5.088454.813 5.15 8808.820 4.87 9222.759 4.90 9667.568 5.158469.804 5.18 8819.836 4.83 9226.708 4.89 9676.480 5.198471.756 5.18 8832.752 4.72 9229.664 4.91 9681.478 5.218479.750 5.14 8836.749 4.71 9236.641 4.94 9683.473 5.198481.806 5.15 8842.723 4.71 9242.627 4.99 9689.472 5.188485.724 5.10 8855.696 4.81 9245.628 4.96 9698.476 5.158490.733 5.14 8859.706 4.80 9250.636 5.03 9705.460 5.128501.683 5.13 8865.664 4.89 9261.620 5.15 9713.463 5.138503.690 5.13 8875.642 4.91 9264.604 5.14 9716.464 5.118508.667 5.10 8880.624 4.98 9265.598 5.14 9719.466 5.098512.641 5.10 8889.665 5.02 9271.566 5.17 9726.463 5.088526.595 5.08 8895.590 5.04 9285.625 5.228527.611 5.07 8901.595 5.05 9295.595 5.26Table II lists the observed time of maxima and the intervals between them. Again, thelast two intervals are actually times between two non-consecutive maxima, missingagain due to seasonal gaps. Hence the average time between all maxima is about 220� 35 days, which nearly matches the minima interval. Therefore, one can deduce asemi-regular period averaging 221 � 40 days.Since SRa variables have relatively constant periods, smaller amplitudes than Miras(< 2.5 mag), and strong cycle-to-cycle amplitude variations (Querci and Querci,1988), it is apparent that the published light curve �ts these characteristics to somedegree. Hence these features lend credence to re-classifying TX Piscium as an SRavariable star.� A distribution of semi-regular periods was done by Petit (1982), and for SRb stars ofspectral type C and S there is a modal value at periods between 200 and 250 days;the apparent 221 day period falls within this range. Additionally the light curveasymmetry is 0.46, typical for SRa stars with possible extensions to SRb stars.



4Hence, these features support a SRb classi�cation.� One can also see the superposition of a cycle on top of the 221 day principle cycle bynoting the gradual rise and decline of each seasonal variation, with the peak occurringfrom JD2448750 to JD 2449000. This second cycle is a characteristic feature of SRbstars (Petit, 1982). A preliminary cycle of 1490 days can be measured from theminimum at JD 2448190 to the minimum at JD 2449680. This is about 6.7 timesthe principle cycle but still less than the normal modulation of 8 to 15 years for SRbstars. Further observations are required to characterize this phenomenon.In researching published amplitude ranges, Drake et al. (1991) and Judge and Stencel(1991) reported an amplitude range of 0.8 mag, somewhat more than the maximumobserved amplitude of 0.55 mag. Mitton and MacRobert (1989) also reported a totalamplitude of 0.50 mag. Because the total amplitude for the seasonal cycles averaged0.33 mag, perhaps the Mitton and MacRobert amplitude is a feature of the superpositioncycle. It now appears that the reported 0.8 mag amplitude is erroneous, and could bedue mainly to scattered results.Concluding, based on the visual light curve and supporting arguments, the classi�ca-tion of TX Piscium should be changed from an irregular Lb giant to an SRa or SRb giant.Due to the nature of red giants more observations could reveal a presumed resumptionof irregularity; for this reason and to further de�ne the superposition cycle observationswill continue inde�nitely. Nevertheless, in visual light TX Piscium is now pulsating withcharacteristics of a semi-regular star, and thus its classi�cation should be made accord-ingly so. Rick WASATONICComputer Sciences CorporationIUE Observatory10,000-A Aerospace RoadLanham-Seabrook,Maryland 20706 USAReferences:Alksne, Z.K., Alksnis, A.K., Dzervitis, U.K. 1991, Properties of Galactic Carbon Stars,Orbit Book Company, Inc.Barnbaum, C., 1992, AJ, 104, 1585Drake, S.A. et al., 1991, AJ, 101, 230Faulkner, D.R., Honeycutt, R.K., Johnson, H.R., 1988, ApJ, 324, 490Heske, A., Te Lintel Hekkert, P., Maloney, P.R., 1989, A&A, 218L, 5Ho�eit, D., 1982, Yale Bright Star Catalog, 4th Edition, Yale University ObservatoryJudge, P.G., Stencel, R.E., 1991, ApJ, 371, 357Kholopov, P.N., 1985, GCVS, 4th Edition, MoscowKukarkin, B.V. et al., 1969, GCVS, 3rd Edition, MoscowMitton, J., MacRobert, A., 1989, Sky and Telescope, 77, 180Petit, M., 1982, Variable Stars, Wiley and Sons, Ltd.Querci, M., Querci F. 1988 in Evolution of Peculiar Red Giant Stars, eds. Johnson, H.R.and Zuckerman, B., pg. 259Richer, H.B., 1971, ApJ, 167, 521Wasatonic, R., 1993, Inf. Bull. Var. Stars, No. 3912



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4160 Konkoly ObservatoryBudapest15 February 1995HU ISSN 0374 { 0676SOLAR MAGNETIC FIELD MODULATION OF THE NEUTRINO FLUXSoon after the �rst neutrino observations had been published it became clear that thesolar neutrino ux was not only much smaller than expected from the solar standardmodel (the �rst neutrino problem). It also proved to be variable in time (the secondneutrino problem), which implied that the Sun was a variable neutrino star. (For moredetail see Bahcall (1993), Rivin (1993) and references therein).Time uctuations of the solar neutrino are not quite understood. Some authors believethem associated with solar activity whose growth results in a decreased neutrino ux �(37Ar measurements at South Dakota), i.e. a negative correlation with the solar activityindices is supposed (Voloshin et al., 1986, Rivin, 1993) According to this hypothesis,the neutrino ux passing through a strong magnetic �eld is modulated, as part of theleft{hand neutrino are transformed into the right{hand neutrino. The modulation mainlydepends on two factors: the magneticmoment of the neutrino and the absolute value of thetransverse magnetic �eld component. This modulation is di�cult to obtain in laboratory.However there is evidence indicating that it occurs in the Sun, as the high{energy neutrinoux from the core passes through the magnetic �eld in the solar convection zone.To verify this hypothesis, it is essential to choose an index that would characterizemost adequately the magnetic �eld in the solar interior along the neutrino propagationline. Such indices used in early work are the Wolf number or the mean photospheric�eld. However both of them are dissatisfactory, as they are global indices. We have usedmagnetic �eld measured every day from the Zeeman e�ect at intersection of the \solarcenter { Earth" line with the photosphere. The data were obtained at the John WilcoxObservatory of the Stanford University (WSO). These observations started in May 1976(Carrington rotation 1641) and the data are available up to 1992 inclusive (Hoeksemaand Scherrer, 1986; Hoeksema, 1991). The earlier period since 1970 is covered by thedata obtained at the Mount Wilson Observatory (MWO) by Robert Howard's group andkindly placed at our disposal by J. Steno. Both data series are used in our analysis inspite of some nonuniformity.These measurements based on potential approximation can be used to calculate thedaily and, then, the annual mean values of the three magnetic �eld components (Br, B�,and B' | the radial, meridional and azimuthal components, respectively). The error isshown to be no more than � 10%. Since the neutrino ux propagates radially from thesolar interior to the Earth, the absolute values of the two latter components must play adecisive role in its modulation.The high{energy boron neutrino ux (E ' 0:1 MeV) from the solar core has beenmeasured at South Dakota (USA) since 1970. The data of several observation runs withtheir errors are given in (Bahcall, 1993). As the runs are di�erent in length, the scale ofdata is nonuniform. We have applied linear interpolation to obtain a uniform scale as a



2series of monthly mean values covering the whole observation interval. These have beenused in turn to yield the annual mean values, as well as the mean square root error.The data from individual runs have been analyzed to give an average signal{to{noiseratio equal to ' 0:5. This ratio however grows to ' 2� 2:5 when the annual mean valuesare considered.These facts allow us to compare the neutrino ux variations and the absolute values ofthe magnetic �eld components along the ux propagation line over a time interval of 22years. The correlation coe�cient between the neutrino ux and <j B� j>, <j B' j>, and<j Rr j> was found to be �0:66, �059, and �0:62, respectively. Note that correlationcoe�cient with the Wolf number is as small as �0:37. On the other hand, the correlationcoe�cient reaches �0:84 if only the uniform data series from Stanford is used.The high correlation coe�cient indicates a possible relationship between both phenom-ena. As should be expected, it is most pronounced when direct physical parameters ofmagnetic �elds are considered. Relationship between the neutrino ux and the average�eld components (< B� >, < B' >, < Br >) is practically absent (correlation coe�cientfrom �0:35 to �0:15).Besides South Dakota, neutrino measurements (though much shorter series) were alsoobtained with the Japanese neutrino detector Kamiokande{II. The annual mean valuesof the neutrino ux from both detectors show a good agreement over the time interval of1988{1991. It should be noted that neutrino ux variations over this interval are relativelysmall compared to the Wolf numbers, so that dependence on the solar cycle may not exist.This inconsistency can be avoided by using direct physical parameters. In fact, the heightsof the solar maxima in Wolf numbers in 1979 and 1989 are practically equal, whereas theamplitude of magnetic �eld components in 1989 are much lower than in 1979.Besides the 11{year cycle, the 37Ar curve displays a signi�cant quasi{biennial uc-tuation (Sakurai, 1979; Rivin, 1993). In time variations of the absolute magnetic �eldvalues, this uctuation is absent. Therefore it should be suppressed to obtain adequatecorrelation coe�cients.Suppression has been realized by smoothing the original data series over 3{year inter-vals. For the smoothed data, the correlation coe�cients of the neutrino ux with<j B� j>,<j B' j>, and <j Br j> increases to make �0:79, �0:79, and �0:85, respectively. Thecorrelation coe�cient with the Wolf number also increases (�0:60), but it still remainslower than correlation between 37Ar and the �eld components. And �nally, comparisonof the smoothed neutrino data with a uniform series of magnetic �eld data from WSOyields a correlation coe�cient as high as �0:90.Our conclusions are as follows:1. The fact that linear correlation between the neutrino ux and the solar magnetic�eld increases signi�cantly when absolute values of the magnetic �eld components alongthe \solar center | Earth" line are considered, as well as high correlation coe�cientsthemselves suggest that solar magnetic �elds are responsible for variations of the high{energy neutrino ux from the solar interior detected at South Dakota.2. As the absolute values of the magnetic �eld components display mainly an 11{yearvariation, the neutrino ux is modulated by the �elds in the convection (or maybe evenradiative) zones in the Sun. These are the �elds that determine the basic solar activitycycle with a period of ' 22 years.



33. The fact that magnetic �eld curves do not display signi�cant quasi{biennial uctua-tion that is present in the curve of the neutrino ux shows that generation of quasi{biennialuctuations has nothing to do with the �elds of the basic solar cycle, but is rather due tothe thermal processes in the solar core, as suggested by Sakurai (1979).Acknowlegment. The authors are grateful to J.T. Hoeksema and J.O. Steno forobservation data that were kindly placed at our disposal prior to publication. The workwas sponsored by the Russian Foundation for Fundamental Research (grant N 93{02{02886). V.N. OBRIDKOYu.R. RIVINInstitute of Terrestrial Magnetism,Ionosphere and Radio WavePropagationof Russian Academy of SciencesTroitskMoscow Region 142092RussiaReferences:Bahcall, J.N., 1993, Neutrino Astrophysics, M., Mir, 623 p.Hoeksema, J.T., 1991, Report CSSA-ASTRO-91-01, USAHoeksema, J.T., Scherrer, P.H., 1986, WDCA, UAG Report 94, Boulder, USARivin, Yu.R., 1993, AZh., 70, 392Sakurai, K., 1979, Nature, 278, 146Voloshin, M.B., Vysotsky, M.I., Okun, L.B., 1986, ZhETF, 91, 754



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4161 Konkoly ObservatoryBudapest15 February 1995HU ISSN 0374 { 0676POSSIBLE LOW AMPLITUDE LIGHT VARIATIONS OF DI HerThe eccentric eclipsing binary DI Herculis (B4V and B5V; P = 10:d55; e = 0.49) isan important test case of general relativity for stars composed of non-degenerate mat-ter because it is expected to have a large relativistic contribution to its apsidal motion(Rudjk�bing, 1959; Guinan and Maloney, 1985). DI Her has well determined orbital andphysical properties and an accurately measured apsidal motion rate of _!obs = 1:�04=100yr�0:�15=100yr determined from the recent analysis of numerous times of primary and sec-ondary eclipses (Guinan et al., 1994). The most remarkable feature of DI Her is that itsobserved apsidal motion rate is signi�cantly smaller than that predicted by general relativ-ity and classical e�ects. The total predicted rate of apsidal motion is _!gr+cl = 4:�27=100yr�0:�30=100yr where the general relativistic term is the major contribution.We are currently carrying out an intensive study of DI Her to search for the reason(s)for the large discrepancy between the observed and predicted apsidal motion rates. In aprevious paper, we have re�ned the value of the apsidal motion rate and have also searchedfor evidence of variations in the O�C's of the photoelectric eclipse timings, obtained overthe last 30 years, that could arise from the light time e�ects of a possible third body(Guinan et al., 1994). No evidence of the presence of a third body was uncovered fromthis analysis.Another possible solution for the smaller than expected apsidal motion rate is tidaldissipation of the system's angular momentum arising from induced pulsations in thestars as they move in their eccentric orbit (see Papaloizou and Pringle, 1980; Savoniji andPapaloizou, 1983). In this case the discrepancy in apparent apsidal motion is producedby a decrease in the orbital eccentricity as the orbit circularizes. However, as discussed byGuinan and Maloney (1985) the rate of change of the eccentricity needed to explain theobserved discrepancy is large ( _e ' �0:�01=100yr) and the induced pulsations in the stars,if present, must be signi�cant and should be observable. With this in mind, we carriedout intensive UBV photoelectric photometry of DI Her using the Fairborn-Villanova 0.8mAutomatic Photoelectric Telescope (APT) on Mt. Hopkins, Arizona.Many eclipse timings have been obtained for DI Her, but there have been few attemptsto observe the system for a signi�cant amount of time outside of eclipses. During thesprings of 1993 and 1994, DI Her was observed continuously (with comparison and checkstars) for up to 4 { 5 hours on several nights outside of eclipses. A description of theequipment, �lters, comparison and check stars, and reduction technique is found in Guinanet al. (1994). In Figure 1 we present the U and V light curves obtained during 1993/94.From this �gure it is apparent that there are small light variations outside the eclipseson time scales signi�cantly shorter than the 10.55 day orbital period. The variations arelargest in the U bandpass and barely noticeable in the V bandpass. In Figure 2 we plottwo long runs on an expanded magnitude and time scale to show examples of the lightvariations in the U bandpass. To search for possible periodicities, all of the data were
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Figure 1. The U and V band light curves of DI Her obtained in 1993/94 are plotted.The magnitudes are di�erential measured relative to a nearby comparison starHD174932. Note the small light variations in the U observations outside the eclipses.

Figure 2. The delta U mags of DI Her for the nights of 21 and 22 June 1993 are shown.Small systematic variations are noticeable on time scales of several hours.
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Figure 3. The results of period searches of the U observations outside of eclpises usingthe Lomb{Scargle method are shown. The two most prominent periods found are 0.4885days and 0.9558 days and are indicated along with several other possible periods.analyzed using the Lomb{Scargle algorithm (Press and Teukolsky, 1988).We narrowed down the possible range of periods to 0.4 to 2.0 days by trial and errorand then analyzed the data in this restricted period range. The results are di�cult tointerpret because there is no single highly prominent peak in the periodogram. This is inmost part caused by the low amplitude nature of the light variations (0.01 { 0.02 mag)and gaps in the data set. Our analysis reveals two prominent periods of 0.4885 day and0.9558 day having relative powers of 201.0 and 197.6 on the periodogram. However, thereare other possible periods including 1.2165 days with a lower relative power of 155; it ispossible that the 0.4885 day and 0.9558 day periods are aliases of each other. It mayalso be possible, however, to have multiple periods. In Figure 3, we plot the U lightcurves computed with the 0.4885 day and 0.9558 day periods, respectively. As shown inthe �gure, both periods result in a low amplitude sinusoidal light curve. It is di�cultto discern which one of the two periods is better. The amplitudes of the U, B, V lightvariations are 0.020 mag, 0.013 mag, and 0.010 mag, respectively.We are con�dent that the light variations discussed above are real. However, thereis an uncertainty in the source of the variability because all measurements were madewith respect to a nearby comparison star (HD174932; B9; V=+8.9) which itself couldbe the source of the observed light variations. Although this is unlikely, we cannot becertain that the comparison is constant in light because the check star (HD343238; A2;V=+9.7) observations show considerable scatter. The scatter in the check star data isprobably due to centering problems with the APT acquiring this faint star (the limitingmagnitude for acquisition is +9.6 { +9.7 mag); it is also possible that the check star maybe intrinsically variable. We plan further observations next season to resolve this dilemmausing additional comparison stars.The characteristics of the light variations reported here (whether from DI Her or thecomparison star HD 174932) are very similar to those found by Waelkens and Rufener



4(1985) and Waelkens (1987, 1991) for a proposed new class of stars called slowly pulsatingB stars (SPB stars). These stars generally have spectral types ranging from B3 to B8(with luminosity classes of IV { V) and have light amplitudes of a few thousandths orhundredths of a magnitude that increase with decreasing wavelength; multiple periodsare typically seen in the range of about 1.0 { 3.0 days. All the SPB stars seem to showthe same dependence of the amplitude on wavelength, with amplitudes in the U bandsabout twice as large as in the V bands. Furthermore, North and Paltani (1994) havefound that the ratio of the amplitude in the (U�B) index and V magnitude is very wellcorrelated with the e�ective temperatures of the SPB stars. Waelkens (1991) explainsthe light variations from the SPB stars as arising from non-radial oscillations in the gmodes with large radial wave numbers k and low orders l. The ratio of the amplitudeof the (U�B) to the amplitude in V for our di�erential magnitude measures of DI Heris A(U�B)=AV = 0.70. This ratio is similar to that found for SPB stars with spectraltypes of B4 { B6 which is close the spectral type of the components of DI Her. On theother hand, the comparison star has a spectral type of B9 which is near the observedupper limit for SPB stars. Furthermore, B8 { B9 SPB stars have an amplitude ratio ofA(U�B)=AV = 0.9 { 1.1 which is not consistent with our observed value. This evidencelends some support to the hypothesis that the light variations are coming from one orboth of DI Her's components and not the comparison star. Observations planned for thefuture should resolve this issue.If future photometry con�rms that the light arise from DI Her rather than the com-parison star, these low amplitude non-radial pulsations would not be su�cient to explainthe discrepancy in DI Her's apsidal motion rate from tidal dissipation. It would appearmore likely that the light variations may be quite common for stars of their spectral classand is not related to them being members of an eccentric binary system. It is possiblethat many more B-type stars will show low amplitude light variations and have not yetbeen discovered because they have not been adequately sampled.This research was in part supported from NSF grants AST-9315365 and AST-8616362which we gratefully acknowledge.James J. MARSHALLEdward F. GUINANGeorge P. McCOOK Department of Astronomyand AstrophysicsVillanova UniversityVillanova, PA 19085References:Guinan, E.F., Marshall, J.J., Maloney, F.P., 1994, I.B.V.S., No. 4101Guinan, E.F. and Maloney, F.P., 1985, Astrophys. J., 90, 1519North, P. and Paltani, S., 1994, Ast. and Astrophys., 288, 155Papaloizou, J. and Pringle, J.E., 1980, M.N.R.A.S., 193, 603Press, W.H. and Teukolsky, S.A., 1988, Comput. Phys., 2, No. 6, 77Rudkj�bing, M., 1959, Ann. Astrophys., 22, 111Savoniji, G.J. and Papaloizou, J.C.B., 1983, M.N.R.A.S., 203, 581Waelkens, C., 1987, in: Stellar Pulsations. A Memorial to J.P. Cox, A.N. Cox, W.M.Sparks and S.G. Starr�eld (eds.), Lecture Notes in Physics, Springer, p. 75.Waelkens, C., 1991, Ast. and Astrophys., 246, 453Waelkens, C. and Rufener, F., 1985, Ast. and Astrophys., 152, 6



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4162 Konkoly ObservatoryBudapest16 February 1995HU ISSN 0374 { 0676ON THE AGE OF FLARE STAR FS2 AND THE CLUSTER OF � PERSEIAs has been shown earlier, there is a correlation between the maximum are energy(amplitude) which is likely to be emitted by star of particular magnitude (mass) and itsage (Parsamian, 1976, 1995). This relationship depends upon the evolutionary stage ofthe are stars, and of the clusters in which they have been observed. It follows therefore,that the age of any are star may be estimated if large are { su�ciently intense to beregarded as maximal { is observed.During are star searches in the � Persei cluster, a large are of amplitude �U � 9mwas observed for the star FS2 (Semkov et al., 1993). According to these authors, the (V,V�I) photometry of FS2 makes it acceptable for membership in the cluster. Flares ofsuch large amplitudes occur very seldom; it is therefore likely that the energy emitted inthis particular event is close to the upper limit described above. If star FS2 is a memberof the � Persei cluster, we can then estimate the age of the star and of the cluster inwhich it resides.According to Semkov et al., FS2 is a faint star of magnitude U � 21.7 and of spectralclass �M5. Given a distance of r= 166pc for the � Persei cluster, the absolute magnitudeof FS2 is then M(U) = 15.6, and the absolute magnitude of the are is Mf = 6.6. Accordingto Table 3 in Parsamian (1995) the age of the star would then be 3�107 yr, and the ageof the cluster at least as large. For comparison, other independent estimates of the ageof this cluster vary from 5�107 yr to 8�107 yr (Mermilliod, 1981, Prosser, 1992). On theother hand if FS2 is a �eld star, then M(U) = 15.1 (Mampaso, 1991), Mf = 6.1 and theage would be � 2�107 yr. Elma S. PARSAMIANINAOE, Mexico,E-mail: parsam@tonali.inaoep.mxByurakan AstrophysicalObservatory, ArmeniaReferences:Mampaso A., 1991, PhD Thesis, Univ. Laguna, SpainMermilliod, J. C., 1981, Astron. & Astrophys., 97, 235Parsamian, E. S., 1976, Astro�zika, 12, 235Parsamian, E. S., 1995, Astro�zika, in pressProsser, Ch. F., 1992, Astron.J., 103, 488Semkov, E. H., Tsvetkova, K. P., Tsvetkov, M. K., Prosser, Ch. F., 1993 IBVS, No. 3917



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4163 Konkoly ObservatoryBudapest22 February 1995HU ISSN 0374 { 0676OBSERVATIONS OF A NEWLY DISCOVEREDSU UMa-TYPE STAR HV AURIGAEHV Aurigae was discovered to be a dwarf nova by Ho�meister (1964) in Dec. 1963. Healso found two outbursts on the Palomar charts occurred in March 1940 and March 1941on the Palomar charts. After the discovery, the object has been little studied except theadditional observations of two outbursts and a �nding chart given by Bruch et al. (1987).The quiescent identi�cation was made by Downes and Shara (1993).Many of the outbursts of HV Aur have probably been overlooked because of its faint-ness, because the maximum visual magnitude in outburst is only about 15. However, anoutburst was recently noticed by M. Iida (Variable Star Observers League in Japan) onNov. 8, 1994, and announced a brightness variation which was regarded to be superhumps(M. Iida 1995, in preparation).In order to con�rm the superhumps and to determine the superhump period, we madeobservations on Nov. 11 and 13, 1994 using a CCD camera (Thomson, TH 7882CDA,576 � 384 pixels with 23 �m square pixel size) attached to the Cassegrain focus of 0.6-mreector (focal length=4.8m) at Ouda Station, Kyoto University (Ohtani et al.,1992). Aninterference �lter was used which had been designed to reproduce the Johnson V band.The mode of 2 � 2 on-chip summation was employed. The observation lasted about sixand eight hours on Nov. 11 and 13, respectively, occasionally interrupted by clouds. Theexposure time was 120 sec with a read-out and saving dead time of 13 sec throughoutobservations.We reduced the data using the personal-computer-based aperture photometry packagedeveloped by one of the authors (T.K.). This package automatically subtracts bias-ames,applies at �elding and enables us to estimate the instrumental magnitudes. The aperturesize was 800 in radius. The sky level was determined from pixels whose distance from theindividual objects are between 1600 to 3000.Figures 1 and 2 show short-term light curves of di�erential magnitude between HV Aurand a comparison star (Table 1). The zero point of the ordinate of �gures corresponds toV = 13.6. The abscissa is Julian Day minus 2449660.Table 1. The coordinates and magnitudes of the comparison and check stars taken fromGuide Star Catalog (GSC).R. A.(J2000) Dec.(J2000) mVcomparison 04h53m02:s97 +38�18010:000 13.6check 1 04h53m00:s06 +38�14022:000 13.4check 2 04h53m06:s31 +38�13050:009 14.3check 3 04h53m13:s20 +38�18020:009 14.5
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Figure 1: The short term light curve of HV Aur on Nov. 11 1994

Figure 2: The short term light curve of HV Aur on Nov. 13 1994
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Figure 3: Theta diagram by PDM; the minimum point corresponds to 0.0855 dayUsing three nearby check stars selected from GSC, we con�rmed the constancy of thecomparison star (Table 1) within 0:m02, and the r.m.s. error for a single measurementof the di�erential magnitude is 0:m02. Although the error is a little bit large because ofclouds, the hump-like feature is considered to be real because its amplitude is about 0.2mag, being much larger than the estimated error.By analyzing the light curve using PDM (Stellingwerf 1978) program within IRAFpackage (IRAF is distributed by the National Optical Astronomy Observatories, U.S.A.),after removing the trend of linear decline, we obtained 0.0855 � 0.0001 day as the bestestimate of the period. Figure 3 shows the � diagram, whose abscissa is frequency (day�1).We regarded the feature as superhumps, because the shape of the modulation, rather rapidrise and following gradual decline, is characteristic of a superhump of SU UMa-stars insuperoutburst and only a superhump can explain such large amplitude modulation ina dwarf nova in outburst. We thus con�rmed Iida's identi�cation of HV Aur as a newmember of SU UMa-type dwarf novae, and obtained a superhump period of 0.0855 day.The decline rate is 0.035 mag day�1, which is about one fourth of those typicallyobserved in slow decline phase of usual SU UMa stars. More observation is necessary toreveal the nature of this peculiarity.The authors are grateful to M. Iida for notifying us of the outburst and calling ourattention to this interesting dwarf nova. This research has been partly supported byResearch Fellowship of the Japan Society for the Promotion of Science for Young Scientists(T.K.).Daisaku NOGAMITaichi KATOSeiji MASUDARyuko HIRATA Department of Astronomy,Faculty of Science, Kyoto UniversitySakyo-ku, Kyoto 606-01, Japan
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COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4164 Konkoly ObservatoryBudapest28 February 1995HU ISSN 0374 { 0676MORE CLARIFICATION NEEDED FOR NSV11271AND VY LYRAEVY Lyrae and NSV11271 are two stars needing further detailed observations. Theslow variability of NSV11271 has not been con�rmed but the star is also a spectroscopicbinary with a period of 2905 days (Batten et al., 1989). VY Lyrae has been classi�ed asa W UMa type eclipsing variable by some observers whereas others have reported it asnot variable.In the NSV Catalogue (Kholopov, 1982) NSV11271 is recorded as 8.0pg K5 and isidenti�ed with BD +39�3505 and HR7041. The Bright Star Catalogue gives photometricdata V=6.45, B�V=1.57 K5III, and the Washington Catalogue of Double Stars (Worley,1986) indicates a 10.3v companion at 60:002, P.A. 192�. The companion is optical (Gri�n,1987) and too faint to a�ect estimates of the variability of the primary. Variability hadbeen discovered by Soloview (1922) who reported that the star gradually increased inbrightness from May 6 to June 4, 1922. Then poor observing conditions precluded furtherobservations until August when Soloview and Selivanov found the star to have begun tofade. The amplitude was reported as about one magnitude, probably only about 0.7v(Samus, 1994). Long period variation was suspected. It would be of interest to ascertainwhether or not there is a correlation between the spectroscopic and the light variations.The variability of VY Lyr was also discovered in 1922 by Soloview, and con�rmedby J. Kazansky. It was reported to have varied from 10.8 to 11.2v, with W UMa typecurve in a period of 3h45m or 0:d156 (Seliwanow, 1923). Some later observers (see Prager,1936; Schneller, 1957) failed to detect any variation: Guthnick and Prager (1928) from 10observations, Zverev (1934 and 1937) from 41. Since 1935 it has been listed in the GCVS ascst: even though Sandig (1950) did report rapid variations among 17 observations between1929 and 1939; and again among 10 in the fall of 1948 amounting to an amplitude of 0:m6;but only marginal variation in 32 observations in the fall of 1949.A �nder chart (reproduced here as the left diagram of Figure 1) as well as a summaryof new observations, whose amplitudes do not exceed the observational errors, is givenby Zverev and Makarenko (1979). The star circled is identi�ed as VY Lyrae. But thatstar is BD +39�3507 at 18h38m45s+39�2:03 (1855) whereas Prager (1936) clearly statesthat VY Lyr is not a BD star. The position given by Prager and in all GCVS cataloguessince 1927, 18h38m57s+39�5:08 (1855) agrees with the position given by Seliwanow in hisannouncement of the Soloview discovery. This star is labelled as comparison star x.Hence it appears that x and VY may have been interchanged on the original chart. Thestars marked b, c, p, and x are the comparison stars cited by Zverev and Makarenko forbrightness determinations. Step values for c, x and p are 0.0, 2.1 and 6.0 respectively,while the magnitudes assigned to b and c are 11.57 and 12.09 pg. It is not clear whetherthe published magnitudes correspond to star x or BD +39�3507. Moreover, it does notseem a forgone conclusion that all the observers who found no variation were all examiningthe same star.
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Figure 1. Left �gure, from Russian Variable Stars, Supplement 3, 440, 1979,photographic magnitudes. Figure at the right from visual BD, with relevant BDnumbers indicated. The open circle for VY Lyr is inserted at the position of star x inthe left �gure. For both charts North is at the top and East to the left.Table 1. Positions of Critical Stars.Star RA (1855) D (1855) Mag RemarkNSV11271 18h38m27s +39�09:02 8.0p K5+39�3504 18 38 26.0 +39 08.5 9.5v Optical companion of +39�3505+39�3505 18 38 27.0 +39 09.5 6.5v SB 2905dVY Lyr 18 38 57 +39 05.8 10.5-10.9 Period 0:d156, 0:d31, or cst.+39�3507 18 38 45 +39 02.3 9.5vJBAA 33,291 18 37?57 +39 05.8 10.5-10.9 Period 3h45m?Probably 38mintendedVY Lyrae is in close proximity to NSV11271 (BD +39�3505). The right hand diagramof Figure 1 is a copy of a portion of the BD chart including the area of the variables.Several BD stars in the +39� zone are identi�ed. The stars marked x, b, and c in the left�gure are not BD stars, while p is BD +38�3270, mag. 9.4v. The approximate positionof star x is circled in the right �gure. It is about 40 north following BD +39�3507.An examination of the Carte du Ciel chart for plate center 18h45m+39�, reaching 14pgdoes show a faint star in the approximate position of star x. It may well be VY Lyrae.Indeed Chikinz and Kasitzyne (1923) of the Russian Society of Amateurs of the Universe'sKnowledge, who either con�rmed or quoted the 3h45m period, indicated the position ofthe variable as 18h37m57s+39�05'49" (1855). If for 37m we read 38m, then this positiondoes agree with the location of star x (see Table 1).



3The positions given for VY Lyrae in all the general catalogues of variable stars from1926 through 1985 are consistent with the position of star x, not the one circled as VY onthe Zverev-Makarenko chart. Aside from the questioned chart identi�cation, no referenceto VY Lyr indicates any relation to BD +39�3507. The question remains whether Zverevand Makarenko merely interchanged the labels of x and VY Lyr on their chart; or do theirobservations of non-variability correspond to BD +39�3507, a star not listed as variablein either the GCVS or the NSV catalogue?As the amplitudes of both NSV11271 and VY Lyrae are small, extensive photoelectricobservations are needed to ascertain dependable light curves.Acknowledgements. Dr. Imants Platais kindly translated passages from the Russianand contacted N. Samus for a Russian publication not available in the Yale Library.Samus sent us translation of the relevant reference to NSV11271 together with his owncomments. Dorrit HOFFLEITDepartment of AstronomyYale UniversityNew Haven, CT 06520-8101References:Batten, A. H., Fletcher, J. M., and MacCarthy, D. G., 1989, Pub. Dominion AstrophysicalObs., 17, 96, 255Chikinz, A., and Kasitzyne, W., 1923, J.B.A.A., 33, 291Gri�n, R. F., 1987, Observatory, 107, 58Guthnick, P., and Prager, R., 1928, VJS, 63, 118Kholopov, P. N., Ed. in Chief 1982, New Catalogue of Suspected Variable Stars, MoscowKholopov, P. N., Ed. in Chief 1985, General Catalogue of Variable Stars, 2, MoscowPrager, R., 1936, Geschichte und Literatur des Lichtwechsels, 2, 233Samus, N., 1994, Translation and commentary on Soloview, 1922, Private communicationto I. PlataisSandig, H. U., 1950, A.N., 279, 93Schneller, H., 1957, Geschichte und Literatur des Lichtwechsels, (2), 4, 369Seliwanow, S., 1923, A.N., 219, 350Soloview, A. W., 1922, St. Petersburg Pub, 11, 96Worley, C., 1986, unpublished, courtesy of authorZverev, M., 1934, Russian Variable Stars, 4, 354Zverev, M., 1937, Russian Variable Stars, 5, 107Zverev, M. S., and Makarenko, E. N., 1979, Russian Variable Stars, Suppl., 3, pp. 431,440, 491, and 511



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4165 Konkoly ObservatoryBudapest28 February 1995HU ISSN 0374 { 0676NEW PERIOD DETERMINATION FOR EY CygEY Cyg is a U Gem-type dwarf nova. The brightness during outburst and minimumarerespectively 11.4 mag. and 15.5 mag. (Ritter, 1990). The interval between two subsequentoutbursts is about 240 days and the duration of the outburst is typically around 30 days.More details about the spectroscopic observations are given by Smith, Sarna & Jones(1995). The �rst orbital period determination was made by Hacke & Andronov (1988)from photographic observations. They found:Min. JD=244 6595.323+0.181228�EThis is the period quoted in the catalogue by Ritter (1990), but in our opinion thisdetermination is very uncertain because of the poor quality of the data.We obtained CCD photometry in V, R, I of EY Cyg during two nights in 1993 (August17 and October 13), using the 60-cm Cassegrain telescope located at the Warsaw Univer-sity Observatory at Ostrowik. Exposure times of 60 and 120 sec were used for di�erentcolours and nights. We used the standard reduction procedure available in Warsaw, whichis based on the IRAF reduction package.

Figure 1
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Figure 2

Figure 3



3The R and I observations are presented in Figures 1 and 2 respectively. We show onlyrelative magnitudes in both colours, because the majority of bright stars in our �eld ofview are variable. We detected a very smooth light curve modulation with an amplitudeof about 0.05 mag. The formal error of observations is �0.01 mag.The power spectrum periodogram is presented in Figure 3. Two peaks are seen atfrequencies: f1=3.800�0.004 day�1 and f2=4.576�0.004 day�1. These give orbital periods:P1=0.2630�0.0005 and P2=0.2185�0.0005 day, respectively. The second period has ahigher statistical weight; further, there are evolutionary and spectroscopic arguments tosupport this value (see discussion below).From the spectra of EY Cyg (Smith, Sarna & Jones, 1994) we can classify the reddwarf spectral type as dM2-dM3. From the calibration by Popper (1980) we found thatthe mass of the red dwarf component lies in the range 0.5-0.4 M�. Next from Echevarr��a's(1983) mass-radius relationship, and assuming that the red dwarf main-sequence star �llsits Roche lobe, we determined a possible range for the orbital period: 0.22-0.182 day.From the results of the period analysis only the second valueP=0.2185�0.0005 dayis consistent with this constraint.Acknowledgements. This work was supported in part by the Polish National Com-mittee for Scienti�c Research under grant 2-2115-92-03 and in part by the SERC PATTunder rolling grant GR/G 51473. Marek J. SARNA1;3W. PYCH2Robert Connon SMITH31 N. Copernicus Astronomical Center, Polish Academy of Sciences, ul. Bartycka 18,00-716 Warsaw, Poland2 Warsaw University Observatory, Al. Ujazdowskie 4, 00-478 Warsaw, Poland3 Astronomy Center, Division of Physics and Astronomy, University of Sussex, Falmer,Brighton BN1 9QH, UKReferences:Echevarr��a, J., 1983, Rev. Mexicana Astr. Af., 8, 109Hacke, G. & Andronov, I. L., 1988, Mitt. Ver�anderl. Sterne, 11, 74Popper, D., 1980, ARA&A, 18, 115Ritter, H., 1990, A&AS, 85, 1179Smith, R. C., Sarna, M. J. & Jones, D. H. P., 1995, MNRAS, (in preparation)



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4166 Konkoly ObservatoryBudapest2 March 1995HU ISSN 0374 { 0676HAS THE DELTA SCUTI STAR BE Lyn A COMPANION?The high amplitude � Scuti-type variation (V=8.6-9.0 mag, A3) of BE Lyn (= HD79889= HIC45649) was discovered by Oja (1986, 1987). The period change was discussed insome papers (Rodr��guez et al., 1990a, Liu et al., 1991, Tang et al., 1992, Wunder et al.,1992, Liu and Jiang 1994, Rodr��guez et al., 1995). Earlier the O�C diagram was �ttedwith a negative parabola, later with a positive parabola. The aim of our measurementwas to obtain new points on the O�C diagram in order to determine the recent periodvariation.We carried out photoelectric photometry (through Johnson UBV �lters) of BE Lyncison three nights: 31 Jan, 5 and 13 Feb 1995 with the 40 cm Cassegrain telescope and SSP-5A photometer of Szeged Observatory, Hungary. The comparison star was HIC 45515(V=9.30 mag, F8). The phase diagram of the light curve is plotted in Figure 1. Theperiod was determined with the Phase Dispersion Method.The new times of maxima are listed in Table 1, where the O�C residuals have beenobtained from the ephemeris:Hel:JD max = 2449018:2684 + 0:09586953 �EThe O�C diagram (N=65) can be seen in Figure 2. Instead of parabola we �tted alight-time e�ect curve supposing a cyclic period variation due to orbital motion in binarysystem. The parameters of the �t and their estimated errors are given in Table 2.Accepting M1 = 1:7 � 0:1M� mass for the pulsating component (Claret et al. 1990,Rodr��guez et al., 1990b), we can calculate the semi-major axis of the orbit of the secondaryand its mass with iteration (Table 3). The errors are due to the uncertainty of the P andM1. The results suggest a red or brown dwarf companion which is probably not detectablein the spectrum of BE Lyn due to its low brightness. The calculated orbital radialvelocity amplitude (K) of the delta Scuti star is very small, therefore the spectroscopicmeasurements cannot help to con�rm the binary nature.There is an interesting possibility to determine the pulsation constant (J�rgensen andGr�nbech, 1978). Combining Kepler's third law and the pulsation constant formulaa3P 2orb = G4�2 (M1 +M2); and Q = Ppul  M1R31 !1=2 (1)we obtain Q = 0:1159PpulPorb �R1a ��3=2 �1 + M2M1��1=2 (2)



2

Figure 1. Phase diagram of BE Lyn (P=0.0958784 day, T0=2449018.2684)

Figure 2. O�C diagram of BE Lyn with the �tted light-time curve (P=2350 day)



3Table 1. Times of maximum light in early 1995No. Hel.JD O�C (day)1 2449749.4642 �0.001112 2449749.5612 +0.000033 2449749.6564 �0.000644 2449754.3533 �0.00135Table 2. Parameters of the light-time curvePorb = 2350 � 100 daya1sin i = 18 � 2 � 106 kme = 0:30 � 0:05! = 140� � 5�� = 2447050 � 50t0(O � C = 0) = 2448700 � 50K = 0:58 � 0:10 km=sf(M2) = (4� 1)� 10�5AO�C = (6:8 � 1:0)� 10�4 dayTable 3. Inclination, semi-major axis of the orbit and mass of the companioni(deg) a(AU) M2(M�)�0:08 �0:01210 4.35 0.31330 4.19 0.10150 4.17 0.06570 4.16 0.05390 4.15 0.049Adopting Ppul = 0:09587 days, Porb = 2350� 50 days, R1 = 2:43� 0:10R�, a = 4:2� 0:1AU, M1 = 1:7 � 0:1M� and M2 = 0:05 � 0:3M� we calculated Q = 0:033 � 0:004. Thisvalue corresponds to the radial fundamental mode (eg. Petersen and Jorgensen 1972).Rodr��guez et al. (1990b) and Garrido et al. (1990) also concluded that this mode isexcited.On the other hand acceptingM1 and R1 (Rodr��guez et al., 1990b) the m16e07�08�09and m18e07� 08� 09 models of Milligan and Carson (1992) give for the linear adiabaticperiods P = 0:086� 0:107 days with an average of P = 0:094 days which is very close tothe observed Ppul. The pulsation constant from these models Q = 0:0326 � 0:0001 whichis similar to the value calculated above.This means that the physical parameters of the star, the radial pulsation in the funda-mental mode and the binary orbit determined from the O�C diagram are in agreement.We conclude that BE Lyn may have a low mass companion. Of course, the binaryhypothesis can be con�rmed only a few years later.



4We used the SIMBAD database, operated at CDS, Strasbourg, France. This work wassupported by Hungarian OTKA Grant No. T4330. We would like to express our thanksto J. Vink�o and J. G�al for discussion. L.L. KISS,K. SZATM�ARYAstronomical Observatory andDept. of Experimental PhysicsJATE UniversitySzeged, D�om t�er 9.H-6720 HungaryInternet: L.Kiss@physx.u-szeged.huReferences:Claret, A., Rodr��guez, E., Garc��a, J.M., 1990, Rev. Mexicana Astron. Astrof., 21, 389Garrido, R., Garc��a-Lobo, E., Rodr��guez, E., 1990, Astron. Astrophys., 234, 262J�rgensen, H.E., Gr�nbech, B., 1978, Astron. Astrophys., 66, 377Liu, Y.Y., Jiang, S.Y., Cao, M., 1991, Inf. Bull. Var. Stars, No. 3607Liu, Z., Jiang, S.Y., 1994, Inf. Bull. Var. Stars, No. 4077Milligan, H., Carson, T.R., 1992, Astrophys. Space Sci., 189, 181Oja, T., 1986, Astron. Astrophys. Suppl. Ser., 65, 405Oja, T., 1987, Astron. Astrophys., 184, 215Petersen, J.O., J�rgensen, H.E., 1972, Astron. Astrophys., 17, 367Rodr��guez, E., L�opez de Coca, P., Rolland, A., Garrido, R., 1990a, Rev. Mexicana Astron.Astrof., 20, 37Rodr��guez, E., Rolland, A., L�opez de Coca, P., 1990b, Astrophys. Space Sci., 169, 113Rodr��guez, E., L�opez de Coca, P., Costa, V., Mart��n, S., 1995, Proc. IAU Coll. 155, CapeTown, preprintTang, Q.Q., Yang, D.W., Jiang, S.Y., 1992, Inf. Bull. Var. Stars, No. 3771Wunder, E., Wieck, M., Garzarolli, M., 1992, Inf. Bull. Var. Stars, No. 3791



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4167 Konkoly ObservatoryBudapest8 March 1995HU ISSN 0374 { 0676PRECISION B,V LIGHT CURVES OF EK COMAE BERENICESEK Comae Berenices was discovered by Kinman et al. (1966) in a study of �eldsnear the north galactic pole. He identi�ed it as a W UMa variable. The paper includesaccurate positions, a �nder chart, and a list of photographic magnitudes giving a range of12.7 to 13.4 mag. This binary was brought to our attention by AAVSO observer Borovicka(1990), who conducted a thorough visual investigation determining the preliminary lightelements to be: JD Hel Min. I = 2447609.405 + 0:d2666874�E. (1)� .007� .0000001making it among the shortest period non-degenerate systems known.Our present observations were made on 11, 12 and 14 February and 9, 12 May, 1994at Lowell Observatory, Flagsta�, Arizona. A thermoelectrically cooled EMI 6256S (S-13cathode) PMT was used in conjunction with the 0.78 m National Undergraduate ResearchObservatory reector. Approximate coordinates of the variable, comparison and the checkstar are given in Table 1 and are designated as star 33, d, and c, respectively, on the chartsby Kinman et al. (1966). About 250 observations were taken in each passband.Table 1Star R.A. (2000) Dec. (2000)EK Com 12h51m20:s2 27�12'57"Comparison 12h51m55:s7 27�16'17"Check 12h50m59:s2 27�15'30"Five mean epochs of minimum light were determined from the observations made dur-ing two secondary and three primary eclipses. The bisection of chords technique wasutilized in their determination. These minima are given in Table 2 accompanied by theirprobable errors in parentheses. The �ve precision epochs, along with eight times of lowlight from Kinman et al. (1966), the epoch by Borovicka (1990) and the visual timing byLocher (1986) were introduced into a weighted least squares solution to obtain a linearephemeris. A quadratic ephemeris was also determined. In both of these calculations,visual timings and photographic timings given a weight of 0.1. While photoelectric obser-vations were given a weight of 1.0 with the exception of our last timing which was givena lower weight of 0.5. The improved ephemerides are:JD Hel Min. I=2449399.0022 + 0:d26668726�E and, (2)�.0019 � .00000011JD Hel Min. I=2449399.0018+0.26668637�E �2.05�10�11� E2 (3)�.0018� .00000036 � .80
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Figure 1. Photoelectric light curves of EK Com as de�ned by the individualobservations.
Figure 2. Period behavior of EK Com as calculated from Equation 2.



3Table 2JD HEL.2400000+ Minimum Cycles (O�C)1 (O�C)249397.0006(3) II �7.5 �0.0015 �0.001149399.0022(5) I 0.0 0.0000 0.000449482.7440(1) I 314.0 �0.0020 0.002749482.8740(7) II 314.5 �0.0013 �0.000749485.6710(13) I 325.0 �0.0002 �0.0038Equation 2 was used to calculate the (O�C)1 residuals in Table 2 and the phases ofthe present observations. Equation 3 was used to calculate the (O�C)2 residuals. Thequadratic term in the second ephemeris is marginally signi�cant and negative. Becauseof its small magnitude and doubtful signi�cance, we cannot regard this as proof that thepresent period behavior of EK Com is dominated by magnetic breaking. More timings ofminimum light are needed, both from photographic archives and future observations.The B,V light curves of EK Com as de�ned by their individual observations are shownin Figure 1 as di�erential magnitude (variable{comparison) versus phase. The periodbehavior of the system as calculated from the linear ephemeris, equation (1), is shown asFigure 2. Our preliminary unspotted solution yields a mass ratio of 0.32 and a �ll-out of13% for this W-type W UMa system. The analysis of the observations is underway.Ronald G. SAMEC?,Brian CARRIGAN? andEric E. PADGEN?Millikin UniversityDecatur, IL 62522 USA?Visiting Astronomer, Lowell Observatory, Flagsta�, Arizona, USAReferences:Borovicka, J., 1990, J. AAVSO, 19, 8Kinman, T.D., Wirtanen, C.A. and Janes, K. A., 1966, ApJSS, 119, 379Locher, K., 1986, BBSAG, No 79



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4168 Konkoly ObservatoryBudapest9 March 1995HU ISSN 0374 { 0676PERIOD CORRECTION FOR THE NEW ECLIPSING BINARY DHK41Recently, Kaiser (1994) announced that the 9th magnitude G0 star HD284195 =SAO76494 is a detached eclipsing binary, which he designated DHK41 in his discov-ery list. He reported a preliminary period of 3.176 days. However, JG and BH soonobserved the non-occurrence of an eclipse predicted by this period.Continued visual monitoring by MEB and CS revealed that this eclipsing binary hasan eccentric orbit with secondary minimum occurring at phase 0.3. The reported period,3.176 days, is actually the interval from secondary minimum to the following primaryminimum in a true period of 4.5 days.Table 1 contains heliocentric times of minima obtained to date. DHK, DT, JG, andBH have observed photoelectrically, MEB and CS have monitored the star visually. Thephotoelectric timings were reduced with a program based on the Kwee{Van Woerden(1956) method, and the mean errors are given. These errors are large for photoelectricdata, due mostly to poor observing conditions.The period was determined by least squares using the minima from Table 1. The datawere weighted as follows, discovery photograph 1, visual 3 and photoelectric 10. TheO�C residuals in the table were calculated according to the following light elements:Min. I=HJD2 449 701.7062+4:d49407�E (1)�0.0004 � .00005
Figure 1



2Table 1HJD 2400000+ Min. O�C Observer49602.846 I ptg? +0.008 Kaiser49653.632 II vis �0.004 Baldwin49680.597 II vis �0.003 Baldwin49701.7061 I pep 0.000 Terrell�0.001349707.5649 II pep 0.001 Kaiser�0.001849755.6355 I pep 0.001 Kaiser�0.0020? { Discovery photographFigure 1 has DHK's V data and DT's delta V data merged into one graph to showphase coverage. The two eclipses are nearly equal in depth, about 0.44 V. At this time,our choice of primary eclipse is nominal, the slightly greater apparent depth of Min. Ibeing similar to the scatter in the observations.In a poster paper presented at the January 1995 meeting of the American AstronomicalSociety (Terrell and Kaiser, 1994), DT and DHK estimated the orbital eccentricity to benear 0.3 and noted that the star may be a distant member of the Hyades cluster. Photo-electric and radial velocity observations of this interesting binary system are continuing,and a full analysis will be published when these observations have been completed.Daniel H. KAISER2631 Washington StreetColumbus, IN 47201, U.S.A.Marvin E. BALDWIN8655 N. Co. Rd. 775 E.Butlerville, IN 47223, U.S.A.Jerry GUNN606 Skyview DriveEast Peoria, IL 61611, U.S.A.
Dirk TERRELLDepartment of Physics &AstronomyUniversity of CalgaryCalgary, Alberta T2N 1N4CanadaChris STEPHAN219 Andretti AvenueSebring, FL 33870, U.S.A.Brian HAKES7059 N. Fox Point DrivePeoria, IL 61615, U.S.A.References:Kaiser, D. H., 1994, IBVS, No. 4119Kwee, K. K., and Van Woerden, H., 1956, BAN, 12, No. 464, 327Terrell, D., and Kaiser, D. H., 1994, BAAS, 26, No. 4, 1461 (abstract)



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4169 Konkoly ObservatoryBudapest9 March 1995HU ISSN 0374 { 0676FAINT COMPANIONS TO UX ANTLIAERecently, UBV photometry was provided for stars in the �elds of the R CrB typestars UX Ant and UW Cen (Milone, 1994); later, identi�cations in several catalogues(\Guide Star Catalogue" (GSC), Henry Draper Catalogue, Cordoba Durchmusterungand Cape Photographic Durchmusterung) of the photometrically observed stars were alsopublished in these Bulletins (Ski�, 1994). Precisely, it was said (Milone et al., 1990, Note1; Milone, 1994, Note 2) that the variable star UX Ant has \a faint near-by companion"but, unfortunately, there is an erroneous identi�cation of the close companion in Note2. In fact, the reason for the large discrepancy in the B magnitude of the near-by staras indicated in Notes 1 and 2 is, that we are referring to di�erent stars (see Figure 1):it was star 1 for which we measured B=16.5 (Note 1), whereas for star 2 it was found,V=14.55, B�V=0.41 (Note 2). This is the point we want to emphasize here, as (faint)stars of known brightness neighboring a variable star can be useful in several respects.It is worth mentioning that there are several examples of close companions among thevariable stars of the R CrB type. The following cases were noted (indicated distances inarc seconds from the variable are only approximate): UX Ant, component 1:B=16.5, �=15" to the NW, component 2: B=14.96, �=45" to the NE;UW Cen, B=14.19, �=20" to the NNW;Y Mus, B=16.0, �=15" to the W;RZ Nor, B=13.7, �=8" to the NE;RY Sgr, B=16.48, �=12", (Andrews et al., 1967; Feast, 1968).



2Very probably these are not physical pairs, but the point rather is that the variablebeing studied can be misidenti�ed when it weakens. L. A. MILONEObservatorio Astron�omicoUniversidad Nacional de C�ordobaC�ordoba, ArgentinaReferences:Andrews, P. J., Catchpole, R. M., Feast, M. W., Jones, D. H. P., Lloyd Evans, T., andWalker, E. N., 1967, IBVS, No. 235Feast, M. W., 1968, \Non-periodic phenomena in variable stars", IAU Colloquium, Bu-dapest, p. 253Milone, L. A., 1994, IBVS, No. 4002Milone, L. A., Minniti, E. R., and Paolantonio, S., 1990, IBVS, No. 3526Ski�, B. A., 1994, IBVS, No. 4030



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4170 Konkoly ObservatoryBudapest13 March 1995HU ISSN 0374 { 0676A LONG PERIOD EARLY F-TYPE VARIABLE: HR8799In summer 1987 the early F{type variable star HR8799 (=HD218396) was observedon 5 nights with the 0.75 m reector at Observatorio de Sierra Nevada by means of aStr�omgren-Crawford six-channel simultaneous photometer.The purpose of the campaign was to investigate its possible SX Phe nature, proposed byShuster and Nissen (1986) who noticed its slightly low metallicity and a high dispersion inV and c1 light curves. They proposed a variability on unknown time-scale and amplituderanging between 0:m05 and 0:m1 in both colours.During the 1987 observations, HD217715, HD218574 and HD217510 were used ascomparison stars. In this campaign 168 di�erential measurements were collected withrespect to HD217715 in uvby� � colors, unfortunately with large gaps between di�erentobserving nights. The di�erential time-series between HD217715 and HD218574 providedevidence of constancy within 0:m0047 (u), 0:m0047 (v), 0:m0032 (b), 0:m0038 (V ) assumedas mean external errors. Similarly the di�erential time-series between HD217715 and thethird comparison star HD217510 provided 0:m0054, 0:m0042, 0:m0034 and 0:m0036 in the fourcolours respectively. A comparison of the above results with the dispersions computed forHR8799 versus HD217715, i.e. 0:m0093 (u), 0:m0145 (v), 0:m0129 (b), 0:m0107 (V ) con�rmswhat reported by Shuster and Nissen.Furthermore during each night we found variations in the colour indices b� y, c1, and� in the same sense and approximately phased with the V light curve. This can be seenin Figure 1 where the observed light and colour index curves are shown for the night ofSeptember 17 as an example. Variations in the m1 color index can be forecasted butdue to its intrinsically low amplitude in the scanty data of this campaign they cannot berevealed.In spite of the large gaps in the data set spectral analysis, performed on these pointsby means of Vanicek's (1969) least squares technique, provided evidence of a principalfrequency of 1:961 d�1 (period 0:d510) and the absolute absence of signals in the 5-30d�1 region where � Sct and SX Phe pulsational frequencies are generally found. Howeversuch a periodicity fails to explain the whole signal contained in the time-series: furtherfrequencies must be present even if their determination is beyond the possibility of sucha small amount of measurements.In a pulsational scenario the period found should be related to a non-radial g-modepulsation never reported in the lower part of the instability strip at the time when theobservations were collected. Nevertheless in the last decade a number of objects in thisregion of the HR-diagram showing variability on longer time-scales with respect to typi-cal � Sct or SX Phe pulsations and with amplitudes below 0:m1, were reported by variousauthors and gathered into a group of about ten objects believed to undergo the samephenomenon (Mantegazza et al., 1993). The physical nature of their behaviour its still
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Di�erential light and colour index curves of HR8799 with respect to HD217715 versusHeliocentric Julian Day in the night September 17, 1987.

Figure 2. Position of the new variables in HR diagram. Main Sequence track is takenfrom Philip and Egret (1980) while hot and cool border of the instability strip fromRodr��guez et al. (1994).



3Table 1. Comparison between HR 8799 and other stars in the group of new early F-typevariables. Data are taken from the corresponding references quoted in the text. HR8799Str�omgren's colours are taken from Shuster and Nissen (1986) while its radial velocityfrom Uesugi and Fukuda (1982). �ph means photometric frequency.Name (b-y) m1 c1 � v sin i �phHD224638 0.192 0.147 0.719 2.743 24 0.68, 0.81HD224945 0.198 0.154 0.690 2.726 60 0.70, 0.93HD164615 0.228 0.179 0.624 2.716 60 1.23 Dor 0.200 0.175 0.660 2.739 50 1.349 Aur 0.217 0.152 0.642 2.723 14 0.80, 0.32HR8799 0.188 0.137 0.689 2.742 45 1.95a matter of discussion and beside non-radial g-mode pulsation also models taking intoaccount spots and binarity have been proposed and developed. Some of the stars in thesample have been studied more thoroughly: HD164615 (Abt et al., 1983), HD224638and HD 224945 (Mantegazza et al., 1994), 9 Aur (Krisciunas et al., 1993),  Dor (Balonaet al., 1994). The principal characteristics of these stars, to be compared with HR8799results, are briey summarized in Table 1.In order to locate HR8799 in the Hertzsprung{Russell diagram we computed its abso-lute visual magnitude by means of Philip and Egret (1980) calibrations obtaining a valueMV = 2:7. As can be seen in Figure 2 our star lies in the same region where all of the newvariables were found. Similar position in HR diagram and similar photometric behaviourmake HR8799 a possible candidate belonging to this type of variables.A number of tools are at present being studied (Zerbi and Garrido, 1995) in order toachieve a better understanding of the behaviour of the whole sample and to select themost suitable between the proposed models. Such tools are based on comparison betweencolour and radial velocity curves that should present a di�erent behaviour in the case ofspots, binarity or pulsation. In addition frequencies close to an integer multiple of 1d�1,as that found in HR8799 as well as in many other variables in the sample, suggest toavoid night/day cycle through a multisite campaign.Any further observations should therefore be planned within a coordinated multisitecampaign devoted to multicolor photometric observations and possibly with associatedhigh resolution spectroscopy. E. RODRIGUEZ1F.M. ZERBI 1;21{ Instituto de Astrof��sica de Andalucia, Apto 3004 E-18080 Granada, Espa~na2{ Dipartimento di Fisica Nucleare e Teorica, Universit�a di Pavia, Via Bassi 6, I-27100Pavia, Italia



4References:Abt, H.A., Bollinger, G., Burke, E.W., 1983, ApJ, 272, 196Balona, L.A., Hearnshaw, J.B., Koen, C., et al. , 1994, MNRAS, 267, 103Krisciunas, K., Aspin, C., Geballe, et al. , 1993, MNRAS, 263, 781Mantegazza, L., Poretti, E., Antonello, E., Zerbi, F.M., 1993, APS Conf. Series, 40, 651Mantegazza, L., Poretti, E., Zerbi, F.M., 1994, MNRAS, 270, 439Philip, A.G., Egret, D., 1980, A&AS, 40, 199Rodr�iguez, E., L�opez de Coca, P., Rolland, A., Garrido, R., Costa, V., 1994, A&AS, 106,21Shuster, W.J., Nissen, P.E., 1986, IBVS 2943.Uesugi, A., Fukuda, I., 1982, Revised Catalogue of Stellar Rotational Velocities, KyotoUniversity, JapanVanicek, P., 1969, ApSS, 4, 387Zerbi, F.M., Garrido, F.M., 1995, in preparation



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4171 Konkoly ObservatoryBudapest13 March 1995HU ISSN 0374 { 0676ONSET OF PULSATION OF V99 IN M15?The variable V99 in the globular cluster M15 was discovered by Mannino on platesobtained in the years 1954-1955 in Asiago Observatory. From about 200 plates a periodof 0.27995 day has been determined and light curve constructed. It is interesting to notethat this newly discovered RRc variable had been chosen as comparison star by Bailey inhis previous study (Bailey, 1919).Notni and Oleak (1958) measured the brightness of this star on plates taken by Guth-nick and Prager previously to Mannino's observations, in the years 1925 and 1933, inPotsdam{Babelsberg Observatory. On these plates light variation could not be detected.Brightness measurements were carried out on the plate material of the Konkoly Obser-vatory (1937-1991). The light curves folded on Mannino's period, including the Babelsbergmaterial, show clear light variation only in the years 1956, 1957 and 1963.As the plates were originally obtained to study period changes the temporal distribu-tion of the data is inconvenient and a high level of noise inherent in the photographicmethod is present. Still existence of any de�nite periodic variation can be determined.A larger amount of plates were obtained in the years 1938, 1951 and 1990-91. Fourieranalysis of the data for these years was performed.In the Figures the light curves of the years 1937, 1954 (Mannino's data), 1956 and 1963can be seen folded on Mannino's period and the amplitude spectra with their spectralwindows from the years 1938, 1951, 1954 (Mannino) and 1990-91.The Fourier analysis of the data of 1925 and 1937 does not show any frequency butnoise. We reanalysed Mannino's (1956) observations and we could con�rm that the periodof the star in 1954 and 1955 given by Mannino was correct.In 1938 a period of 0.28747 day and 0.1 magn amplitude was found. The period di�ersfrom the one given by Mannino by about 0.007 day. This would be far beyond the rate ofperiod change typical for RRc stars. So it can be concluded that the deviating period andthe small amplitude of the light curve might show the presence of a non radial pulsationalcomponent. In the year 1951 the spectrum shows noise with increased amplitude whichwould indicate scatter of the data exceeding observational error.The light curve of 0.40 magn amplitude from 1954 and 1955 de�ned by Mannino isthat of a typical RRc variable of radial mode pulsation. The same holds for the Budapestmaterial from the years 1956 and 1963. From the seventies the limited number of thedata shows only scatter slightly exceeding the photographic error. At any rate it suggestsdiminishing amplitude of any of the periods.
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Figure 1. Light curves from Budapest observations in the years 1937, 1956 and 1963folded on Mannino's period. The light curve from 1954 is based on Mannino'sobservations.
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4In the years 1990 and 1991 the structure of the spectra in spite of the very low amplitudemight indicate some oscillation inside the star.Time and more accurate photometry can only solve the problem of this unique clustermember. It is suggested that the starting of pulsation has been caught.This study was partly supported by Hungarian OTKA grant I-3-829.K. BARLAI andB. SZEIDLKonkoly Observatory, BudapestHungaryReferences:Bailey, S.I., 1919, Harv. Ann., 78, Part 3Mannino, G., 1956, Memorie Soc. Astr. Ital., 27, 263Notni, P., Oleak, H., 1958, Astron. Nachr., 284, 49



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4172 Konkoly ObservatoryBudapest16 March 1995HU ISSN 0374 { 0676NEW MINIMA TIMES AND PERIOD BEHAVIOUR FOR THE ECLIPSINGVARIABLES RT ANDROMEDAE, 44i BOOTIS AND GO CYGNIIn the present report new photoelectric minima times of RT And, 44i Boo and GOCyg are given as they were derived from our observations made either in Greece or inRomania.The photoelectric observations of RT And and 44i Boo were made during 1989 and1994, respectively with the two-beam, multi-mode, nebular-stellar photometer of the Na-tional Observatory of Athens, attached to the 48-inch Cassegrain reector at the Kryone-rion Astronomical Station. While those of GO Cyg were made during 1994 with an EMI9502 B type photocell, attached to the 50 cm Cassegrain telescope of the Bucharest Ob-servatory. The �lters used in both cases are in close accordance with the standard UBVand the reduction of the observations has been made in the usual way (Hardie, 1962).RT AndromedaeThe short period variable RT And (BD +52�3383A, HD218915) is a very interestingeclipsing binary with many peculiarities in its light curve. It is classi�ed as an RS CVn-type system with both components to be main-sequence stars in contrast to the maingroup, which contains active sub-giant stars (Budding and Zeilik, 1987).From our observations made during 1989, 5 new minima times were derived and givenin Table I. The O�C diagram of the system based on all minima times found in theliterature (614 points) is presented in Figure 1; a quadratic least squares �tting appliedto all of them, improves Williamon's (1974) ephemeris formula to:Min I = 2441141.6401 + 0:d62893928 � E � 1:d16 � 10�10� E2showing that its orbital period is decreasing.A detailed analysis of the period variations of RT And has been recentlymade (Rovithis-Livaniou et al., 1994). Moreover our new 5 minima times together with the last photo-electric ones yield the following linear ephemeris:Min I = 2447756.3385 + 0:d628929355 � E (1)�.0003 � .000000010which is proposed for the future observations of RT Andromedae.Table I. Photoelectric Minima Times of RT AndHel. JD (O�C)I (O�C)II (O�C)III2440000+ days days days7756.3385 �.0056 �.0022 .00007758.5390 �.0062 �.0029 +.00087759.4832 �.0054 �.0021 +.00017760.4256 �.0064 �.0031 �.00097763.5711 �.0052 �.0023 �.0001
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Figure 1. The O�C diagram of RT And based on 44 photographic (squares) and 84photoelectric (diamonds) minima times. The C values have been calculated usingWilliamon's (1974) linear ephemeris.In Table I the residuals (O�C)I, (O�C)II and (O�C)III have been calculated accordingto Williamon's (1974) ephemeris formula:Min I = 2441141.8888 + 0:d62892984 � EKholopov's (1985): Min I = 2241141.88902 + 0:d628929513� Eand our new one, given by equation (1), respectively. They are the mean values of ourB and V observations and have been computed using Kwee & Van Woerden's (1956)method.44i BootisThe eclipsing binary 44i Boo is the fainter companion (B+C) of the close visual binaryADS 9494. It is one of the mostly observed systems, since its light curves exhibit \active"and \quiet" periods and its period is variable (e.g. Bergeat et al., 1972; Rovithis et al.,1990; Oprescu et al., 1989 & 1991; Gherega et al., 1994).From our recent photoelectric observations of 44i Boo, two new minima times havebeen found and given in Table II.Table II. Photoelectric Minima Times of 44i BooHel. JD Min Fil. (O�C)I (O�C)II (O�C)III2440000+ days days days9489.3479 I V 0.0393 0.0028 �0.01739489.3490 I B 0.0414 0.0039 �0.01629489.4832 II V 0.0407 0.0042 �0.01599489.4825 II B 0.0400 0.0035 �0.0166In Table II the residuals (O�C)I , (O�C)II and (O�C)III have been calculated usingKwee & Van Woerden's method (1956) and according to the following ephemeris formulae:Min I = 2439852.4903 + 0:d2678159 � E(Duerbeck, 1975)



3Min I = 2439852.4644 + 0:d2678176 �E(Rovithis et al., 1990)and Min I = 2443604.5880 + 0:d26781856 � E(Oprescu et al., 1991)They �t pretty well the last (O�C) diagram for 44i Bootis (Gherega et al., 1994) { basedon Oprescu's et al. (1991) ephemeris formula { showing that the period of the systemcontinues to increase.GO CygniThe eclipsing binary GO Cyg (BD +34�4095) has been observed photoelectrically manytimes after its discovery and many minima times can been found in the literature fromwhich its period was found to be variable (e.g. Purgathofer and Prochazka, 1967; Sezeret al. 1985, Hall and Louth, 1990).From our recent observations of GO Cyg three new minima times were derived and arepresented in Table III.Table III. Photoelectric Minima Times of GO CygHel. JD Min Fil. (O�C)I (O�C)II (O�C)III2440000+ days days days9605.34526 II B 0.0546 0.0143 0.03779605.34585 II V 0.0552 0.0149 0.03839623.29007 II V 0.0555 0.0149 0.0386In Table III the residuals (O�C)I, (O�C)II and (O�C)III have been calculated usingKwee & Van Woerden's method (1956) and according to formulae:Min I = 2433930.40561+ 0:d71776382 � E(Kholopov, 1985)Min I = 2445865.4056 + 0:d71776707� E(Sezer et al., 1985)and Min I = 2446351.328 + 0:d7177632 � E(SAC, 1989)The newly observed minima times are in accordance with the O�C diagram of GOCyg (Sezer et al., 1985) showing that the period of the system continues increasing. Adetailed analysis of the period variations of GO Cyg { based on the new method developedby Kalimeris et al., (1994) { will be done later.Acknowledgement: This work was partly supported by NATO, grant No. 921208/1993.H. ROVITHIS-LIVANIOUP. ROVITHISSection of AstrophysicsAstronomy & MechanicsDept. of PhysicsAthens University157 84 ZografosGreece G. OPRESCUA. DUMITRESCUAstronomical InstituteAcademia RomanaStreet Cutitul d'Argint 575212 Bucharest 28Romania
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COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4173 Konkoly ObservatoryBudapest20 March 1995HU ISSN 0374 { 0676OPTICAL MONITORING OF TWO X-RAY TRANSIENT SOURCES1. The X-ray transient pulsar GRO 1008-57The hard x-ray transient pulsar was detected in 1993 at the 1950.0 position RA =10h08m02:s43 and � = { 58�02045:002 (Stollberg et al., 1993, Tanaka 1993).To analyse its long-time behaviour and/or possible low energy emission, we have inves-tigated the position of GRO 1008-57 on archival patrol plates from the collections of theSonneberg and Bamberg Observatories. Altogether 218 Sonneberg patrol plates reachingthe limiting magnitudes of 12-13 and taken in the years 1935-1953 as well as 125 Bambergpatrol plates reaching limiting magnitudes 13-15 and taken during the time interval 1964-1976, i.e. total of 343 plates representing � 310 hrs of exposure have been analysed. Nooptical activity has been detected from the position of the X-ray pulsar with the abovementioned threshold.We conclude that the optical emission of the transient pulsar is either an infrequentphenomenon and/or does not reach the limiting magnitudes on corresponding plates.2. The X-ray Nova GRS 1716-249 = GROJ 1719-24The X-ray nova in Ophiuchus was detected in 1993 (Ballet et al., 1993) with a radioand optical counterpart exhibiting brightening from 21 to 17.1 mag. (Mirabel et al.,1993). The position of the radio and optical counterpart has been measured as follows(Mirabel et al., 1993) : RA = 17h16m32:s52, � = �24�58001:001 (1950.0).We have analysed this position on archival plates from the collections of the Leiden,Sonneberg and Bamberg Observatories in order to see whether or not this is a repeatingphenomenon. We have analysed 552 archival patrol plates from the Sonneberg collection(reaching typical limiting magnitudes of 11 to 13), taken during the time period from1929 to 1964, 226 Franklin Adams archival plates from the Leiden Observatory collectionwith typical limiting magnitudes 15.5 - 16.0 taken during the time period 1930-1950 and146 archival plates taken at the southern stations of the Bamberg Observatory with typicallimiting magnitudes of 13 to 15 taken in the years 1963 to 1969, i.e. total of 924 platesrepresenting � 720 hrs of exposure. We have not found any sign of optical activity fromthis position exceeding the corresponding magnitude limit. We conclude that either theobject was optically inactive in the time intervals covered by the plates or that the possiblebrightenings were below the plate threshold.



2Acknowledgements. We acknowledge the support by the Sonneberg, Leiden and Bam-berg Observatories in providing their archival plates and also the support by the grantNo. 303103 of the Academy of Sciences of the Czech Republic.R. HUDECAstronomical InstituteAcademy of Sciences ofthe Czech Rep.CZ{251 65 Ond�rejovCzech RepublicReferences:Ballet, J., Denis M., Gilfanov, M. and Sunyaev, R.: 1993, IAUC, No. 5874Mirabel, I. F., Rodriguez, L. F. and Cordier, B.: 1993, IAUC, No. 5876Stollberg, M. T., Finger, M. H., Wilson, R. B., Harmon, B. A., Rubin, B. C., Zhang N.S. and Fishman G. J.: 1993, IAUC, No. 5836Tanaka, Y.: 1993, IAUC, No. 5877



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4174 Konkoly ObservatoryBudapest22 March 1995HU ISSN 0374 { 0676OBSERVATION OF A V = R TRANSITION IN THE Be STAR 66 Oph1As part of our long-term high resolution spectroscopic monitoring programme of Bestars, we have repeatedly observed the interesting equatorial Be star 66 Oph = HR 6712(B2 IV-Ve, v sin i = 240 km s�1). During the past two decades, its H� emission strengthhas been observed to steadily increase from F� = 3Fc in 1973 (Gray & Marlborough 1974)to 8{10Fc in 1992{1994 (see Table 1). This latter value corresponds to equivalent widthW� � 50 � 60�A, thus presently making 66 Oph one of the brightest Be stars at H�.We have mainly investigated the H� and the Fe ii �5317 emission lines. Our data coverthe epoch 1989{1994 and have been measured at ESO 1.4m Coud�e Auxiliary Telescope(observers: Hanuschik, Hummel), at the 2.2m telescope at the German-Spanish Obser-vatory DSAZ on Calar Alto/Spain (observers: Hummel, Vrancken), and at the 2.0mOnd�rejov telescope (observer: �Ste). Resolution R = �=�� has been around 50 000, ex-cept for the Ond�rejov data (15 000). The signal-to-noise ratio is usually several hundredexcept for some of the Fe ii pro�les shown here. Pro�le parameters are collected in Table1. Our pro�le survey in Fig. 1 demonstrates that in 1989{April 1993, and since June 1994again, 66 Oph has shown asymmetric single or double-peak pro�les at H�, and extremelyasymmetric, so-called steeple pro�les in Fe ii. Especially striking is the inversion ofasymmetry from V > R (in 1989) to R > V (1992) back to V > R (1994).The steeple-type Fe ii pro�le shape and the cyclic V=R asymmetry are two connectedphenomena, both being produced by a large-scale density inhomogeneity. This structure islikely to be a global density wave, slowly precessing under the inuence of the centrifugallyattened B star (Hanuschik et al. 1995).In 1988, 66 Oph showed a sudden onset of cyclic V=R variability, after at least 15 yearsof symmetric double-peak structure (V � R). Its present full V=R cycle time is only 5years, rather short if compared to other such Be stars which have typical cycle durationof about 10 years. With this cycle time, the �rst V = R transition must have occurredin early-1991, but escaped detection. In 1993, we have been fortunate enough to observethe second V = R transition, both in H� and Fe ii (see Fig. 2). This transition occurredin November 1993 and appears to have lasted only a few months, as a comparison ofour data from September 1993 (H�: R > V ), November 1993 (R = V ), and June 1994(V > R) clearly shows.The transition appears quite smooth, with a gradual decrease in asymmetry in 1993from April over September to November, and a new increase, with opposite sign, to 1994August. The overall time of observed V = R shape is only a few months, a small fractionof the full cycle time. Such temporal behaviour agrees well with the expectation that theslope of the V=R evolution is sinusoidal, with much longer periods of V=R asymmetrythan with V = R.1Based on observations obtained at the European Southern Observatory, La Silla, Chile; at the German-Spanish Obser-vatory DSAZ, Calar Alto, Spain; and at the Ond�rejov Observatory, Czech Rep.
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Figure 1. H� and Fe ii emission line pro�les in 66 Oph (left), both on a commonheliocentric velocity scale. The ux scale of the Fe ii lines is expanded by a factor of 20.
Figure 2: Comparison of the 1993 and 1994 pro�les of 66 Oph, demonstrating theV < R! V > R transition in November 1993.



3Table 1. Line parameters for H� and Fe iiDatea H� Fe ii �5317W�/�A V=Rb Fp=F cc W�/m�A V=R Fp=Fc891001 45.9 > 1 7.78 680 3.78 1.189920324 46.6 0.911 7.95 391 0.241 1.174930418 59.7 0.852 9.80930909 59.1 0.944 9.47 227 1.59 1.063931106 44.6 1.00 7.16 500: � 1 1.09:940624d 50.5 1.10 7.82940706 49.8 1.11 7.73940803e 48.7 1.14 7.76940815 49.5 1.14 7.64940829 49.9 1.15 7.66a 891001 = 1989 October 1b V=R = [F (V )� Fc]=[F (R)� Fc]c average intensity if two peaks existd averaged from 7 measurements on June 23, 24, and 25e averaged from 3 measurementsAn interesting observation is that shortly before the V = R transition, H� and Fe iipro�les showed slightly opposite V=R behaviour: in September 1993, V < R in H�, V > Rin Fe ii. This may be partly due to the fact that in a certain critical parameter range,the superposition of di�erent line broadening mechanisms (causing the winebottle-typeinections and the pro�le peaks) causes slightly inverse V=R ratios in H� and the Fe ii line.Alternatively, this may be indicative of a certain time lag between the V = R transitionin both lines due to very di�erent optical depth and therefore di�erent contributing diskregions. Thus these measurements contain valuable information for the modelling of thedensity wave.A very pronounced decrease in equivalent width occurred in November 1993 (by 25 %),after the star had shown a stable value of 59 �A for almost half a year before. Half a yearlater, W� was again observed at higher values, remaining constant thereafter for at leasttwo months. Such rather strong variability seems to be uncommon in this star. However,we are not fully sure that the sudden decrease is not a mere chance coincidence. If it isphysically related to the V = R transition, then this observation may be interpreted asresult of the relatively small velocity gradient (averaged across the whole emitting disk)at the moment of symmetry (V = R), as compared to the situation shortly before andafter the transition when the velocity gradient becomes larger again.



4We strongly encourage other observers to continue to monitor this interesting Be starat high spectral resolution, in order to follow up its V=R behaviour and to furthermoredocument its emission strength variability pattern. R.W. HANUSCHIK1,S. �STEFL2,W. HUMMEL3,M. VRANCKEN31Astronomisches Institut, Ruhr-Universit�at, Postfach 10 21 48, D-44780 Bochum,Germany2Astronomical Institute, Czech Acad. of Sciences, CZ-251 65 Ond�rejov, Czech Republic3Astrofysisch Instituut, Vrije Universiteit Brussel, Pleinlaan 2, B-1050 Brussel,BelgiumReferences:Gray, D.F., Marlborough, J.M., 1974, ApJS, 27, 121Hanuschik, R.W., Hummel, W., Dietle, O., Sutorius, E., 1995, A&A (in press)



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4175 Konkoly ObservatoryBudapest23 March 1995HU ISSN 0374 { 0676PHOTOMETRIC EXAMINATION OF CP2-PECULIARITY FORHD200405, HR44, HR7752 and HR9092In the course of a programme aimed at checking spectroscopic peculiarity assignmentsof chemically peculiar stars on the upper main sequence belonging to group CP2 (in olderterms: the �2 CVn variables) we have chosen the above stars for 3 runs at the L. FiglObservatory (Univ. of Vienna) on the summit of Sch�op using its 60cm photometric tele-scope equipped with a classical one-channel photoelectric photometer (photomultiplier:EMI 9844A, Peltier-cooled). Observer was AS.The �lter system employed is that of �a (Maitzen, 1976) which has been shown toidentify CP2 stars as e�ectively as classi�cation spectroscopy (Maitzen and Vogt, 1983).Details on the �lters g1 and g2 were given in Maitzen and Floquet (1981), the third �lteris a conventional Str�oemgren system �lter y.Measurements for this programme were obtained on August 5/6, August 9/10 andOctober 15/16, 1994. 10 stars were chosen to de�ne the normality line of the indexa(= g2� (g1+y)=2) versus the colour index b�y, the deviation of which has been de�nedas �a-value. A measurement series for a programme star consisted of 8-12 repeats of thesequence g1; g2; y each covering 15 seconds of integration. The resulting mean error forthe HR-stars was 2-3 millimags in a, and 3-4 millimags in g1� y. Only for the relativelyfaint HD200405 the error was 3-4 millimags in a and 4-5 millimags in g1 � y.We have taken the b� y-values from Hauck and Mermilliod (1990), but no such valueseems to have been published for the peculiarity candidate HD 200405. Since a very goodcorrelation between b � y and the colour di�erence g1 � y had been found on previousoccasions, we made use of it also in the present case. Fig. 1 shows this correlation with aslope of 0.51.
Figure 1. Correlation between g1 � y and b� y (both in mmags). Candidates forpeculiarity are represented by open circles.
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Figure 2. Peculiarity index a vs. b� y (both in mmags). Open circles are formeasurements of CP2 candidates. Full line is the locus of normal stars.From this correlation a value b � y = 0:013 can be inferred for HD200405. Evenconsidering an error of 0.020 mag of this value, this will only very marginally inuencethe resulting �a-value. The relationship a vs. b� y is displayed in Fig. 2. A regressioncurve yields a = �144 + 0:12(b� y)� 0:0002(b � y)2with a scatter of only 2.28 millimags for the normal stars. Table 1 gives the results of our�a-system measurements individually for the 3 nights, expressed in millimags.RESULTS AND DISCUSSION:1. HD200405 = Renson (1991) Catalogue (=RE) 55830.North (1994) has shown that this binary has the shortest orbital period (1.63 days)known among those which host a CP2 star. Although he reports a �(V 1 � G) = 0:021indicating a CP2 star photometrically, North (private communication) asked for an in-dependent con�rmation of this result. Without any doubt we can give this con�rmationbased on our photometry:our �a-values (36, 43, 34 millimags, obtained on JD 2449/570.513,574.553,641.374, resp.)classify the pertaining component as medium strong peculiar star with a slight indicationthat it may be variable. Variability should not be very pronounced according to theorbital analysis of North (1994) since the star seems to be seen nearly pole-on. Futureobservations may help to get more insight into this very special example of a binarycontaining a CP2-star whose characteristics are obviously preserved despite the importanttidal forces exerted by the nearby companion (North, 1994).2. HR44 = RE150Cowley et al. (1969) have classi�ed this star A1V Si:. This prompted Floquet (1975)to reobserve this object and she derived A0III for this star. Our �a-result (obtained onJD 2449641.434) is in agreement with a non-peculiar star.3. HR7752 = RE53850Osawa (1959) classi�ed this star B9.5Vp with the remark that the K-line is as strongas in A1 and that He I 4026 is visible. Floquet (1970), however, classi�es this object asnormal A0V star which is in agreement with our completely normal �a-values (obtainedon JD 2449/570.398 and 574.395).



3Table 1. �a-photometryObject b� y a �a g1 � yHD200405 13 �107 �100 �110 36 43 34 �3 �5 0HR44 �3 �148 �4 �12HR7752 �4 �145 �145 �1 �1 �19 �15HR9092 98 �134 0 46HR68 26 �141 0 0HR70 �33 �151 �3 �11HR114 169 �129 0 82HR7253 176 �130 �1 89HR7453 146 �133 �132 �2 �1 70 65HR7756 281 �127 �129 �1 �3 129 138HR7769 13 �144 �143 �2 �1 �6 �5HR7792 �17 �142 �147 �144 4 �1 2 �9 �12 �12HR7826 31 �139 2 8HR8463 76 �133 �132 �133 3 4 3 37 29 354. HR9092 = HD224995Contrary to the preceding three stars this object is not contained in the Renson cata-logue of Ap and Am stars. It has been included in our programme because �a-photometryof Vogt et al. (1995) exhibited a marginally peculiar value (0.015 mags).Except for the observation of Hauck (1986) that HR9092 is one of 22 stars classi�edas dwarfs in the Bright Star Catalogue, but which have the same Geneva colours asgiants, this star does not show a peculiar behaviour, and lacks CP2 characteristics. Ourphotometric value has been obtained on JD 2449641.418.As a summary we arrive at the conclusion that only HD200405 is photometrically aCP2-star. Because of its special nature as member of a close binary system it deservesfurther observations. The other three stars are normal in our photometry.This research has made use of the Simbad database, operated at CDS, Strasbourg,France. A. SCHNELLH. M. MAITZENInstitut f�ur AstronomieUniversit�at WienT�urkenschanzstr. 17, A-1180 Wienmaitzen@astro.ast.univie.ac.atReferences:Cowley, A.P., Cowley, C.R., Jaschek, M., Jaschek,C.: 1969, AJ, 74, 375Floquet, M.: 1970, A&AS, 1, 1Floquet, M.: 1975, A&AS, 21, 25Hauck, B.: 1986, A&A, 155, 371Hauck, B., Mermilliod, J.C.: 1990, A&AS, 86, 107Maitzen, H.M.: 1976, A&A, 52, 223



4Maitzen, H.M., Floquet, M.: 1981, A&A, 100, 3Maitzen, H.M., Vogt, N.: 1983, A&A, 123, 48North, P.: 1994, in: The 25th Workshop and Meeting of European Working Group onCP Stars, eds.: I. Jankovics, I.J. Vincze, ELTE Gothard Astrophysical Observatory,Szombathely, p. 3Osawa, K.: 1959, ApJ, 130, 159Renson, P.: 1991, Catalogue G�en�eral des Etoiles Ap et Am, Institut d' Astrophysique,Universit�e de Li�egeVogt, N., Kerschbaum, F., Maitzen, H.M.: 1995, A&A submitted



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4176 Konkoly ObservatoryBudapest23 March 1995HU ISSN 0374 { 0676PHOTOMETRIC VARIABILITY OF THE ELLIPSOIDAL STARAND SPECTROSCOPIC BINARY 7 CAMELOPARDALISFor several years we have used 7 Cam (= BS 1568, HD 31278, ADS 3536; Sp = A1V,but see below; V = 4.47) as our principal check star for di�erential photometry of 9Aurigae, with BS 1561 (Sp = A2V; V = 5.78) as the comparison star. Recently, overthe course of a seven-night photometric run at Mauna Kea we noticed that the nightlymeans of 7 Cam vs. BS 1561 were the same only every other night. So we added a secondcheck star, BS 1668 (Sp = F5V, V = 5.68), to the observing sequence. Photometry ofthe second check star, with respect to BS 1561, showed it to be constant to within theobservational errors. A power spectrum of the recent 7 Cam vs. BS 1561 data indicateda period just under two days, but we suspected that it was just an alias of data takenprimarily at a single site. However, a footnote in the Bright Star Catalogue indicated that7 Cam is a known spectroscopic binary with a period of 3.88 days. It occurred to us that7 Cam could be an ellipsoidal variable star with a photometric period equal to half theorbital period.A simbad search pointed us to a paper in which Lucy and Sweeney (1971) recom-puted, under the assumption that the orbit is exactly circular, the orbit determined byHarper (1911) on the basis of Ottawa and Lick radial velocities. It is not clear from theirpaper whether Lucy and Sweeney took into account the additional velocities measured atthe Dominion Astrophysical Observatory and used by Harper (1934) to re�ne the orbitalperiod. The exact period, and its uncertainty (which Lucy and Sweeney did not give),are of particular interest to us, as they enable us to extrapolate to the present day thespectroscopic phase of the system for comparison with the photometric phase. We there-fore recomputed the orbit ourselves from the Lick, Ottawa, and Dominion AstrophysicalObservatory radial velocities. We know of no others of comparable precision. An empir-ical adjustment was made to the zero-point of the Lick data, and the three sources wereweighted so as to equalize the variances of their residuals. The solution is:P = 3.884505 � 0.000033 daysT0 = JD 2418636.210 � 0.011V0 = {9.2 � 0.5 km sec�1 ( velocity)K = 35.4 � 0.7 km sec�1e = 0a1 sin i = 1:89 � 0:04 � 109 mf(m) = 0.0179 � 0.010 M�Here T0 is the epoch of maximum velocity (when the component we see is recedingfrom us). a1 sin i is the true radius of the orbit of the primary about the center of mass,projected in the line of sight. f(m) is the mass function.
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Figure 1 { Di�erential photometry of 7 Cam (BS 1568) vs. BS 1561. The three pointswith error bars are nightly means of data by Luedeke. The rest are individualdi�erential magnitudes obtained at Mauna Kea.
Figure 2 { Power Spectrum of data obtained by Guinan and McCook in 1989/90. Thefrequency f = 0:51487 and its one-day alias are indicated.In Figure 1 we give the data recently obtained, also showing the least-squares sinusoid�t to the data obtained at Mauna Kea, with a period equal to half of the spectroscopicperiod. The derived photometric amplitude is 5.9 � 0.9 mmag. If we adopt an epoch ofHJD 2449000, the derived phase of minimum light is {.2238 � 0.0263, where the negativephase means that the photometric minimum occurs slightly after the given epoch. Thegoodness of �t is � 3.8 mmag for a single observation.Do previous data con�rm the variability? The best set to use was obtained over a136-day period in 1989/90 by Guinan and McCook with the Phoenix-10 APT at Mt.Hopkins, Arizona. These data can be obtained from Archives of IAU Commission 27 as�le 218 of unpublished photometry (see Krisciunas and Guinan 1990). In Figure 2 we showthe power spectrum of the V -band data from �ve years ago. The least-squares phase of the



3
Figure 3 { Data by Guinan and McCook from 1989/90, phased with ephemeris derivedfrom the 1994/5 data. The mean value of �V = {1.3145 � 0.0010 is slightly brighterthan the mean value obtained from the more recent photometry obtained at MaunaKea, �V = {1.3078 � 0.0006.1989/90 data, from an epoch of 2449000, is {.2010 � 0.0204, within the errors equal tothe phase of the 1994/5 data. In Figure 3 we show the 1989/90 data phased with theephemeris derived from the most recent data, but folded with the full orbital period,just in case one side of the primary appears di�erently than the other. One can seegraphically that the ephemeris has not changed. The photometric amplitude derivedfrom the 1989/90 V -band data is 7.8 � 1.0 mmag, with a goodness of �t of � 5.6 mmagfor a single observation. B-band and U -band data taken in 1989/90 yield amplitudes of6.6 � 1.3 and 7.6 � 1.2 mmag, respectively.A tentative piece of con�rming evidence, that we are seeing the larger projected areaof an ellipsoidal star every half orbit, comes from the orbital determination. We shouldsee the minimum light, when either of the visible star's smaller sides is facing us, whenthe orbital phase is .25 or .75. Between the spectroscopically derived epoch of maximumvelocity, and an epoch of minimum light of HJD 2449000.4347, the di�erence in timedivided by Gri�n's orbital period gives 7816.755 � 0.068 orbits. Since the fractional partof this number is close to .75, it is entirely consistent with the notion that the visiblecomponent of 7 Cam is tidally distorted by a less massive, unseen component. This couldbe greatly reinforced by a new spectroscopic determination of the orbital phase.It is likely that the published luminosity class of 7 Cam is wrong. It may be a subgiant,not a main sequence star. Given the mass function, an assumed mass of 2.2 M� for theprimary and a range of masses for the secondary, we attempted to model the ellipsoidalnature of the primary and found that there is no solution if the primary is the size of amain sequence early A-type star (R � 1:8R�). However, if the primary has R > 3:0R�,a photometric range of � 6{7 mmag can be obtained. Given the primary's projectedrotational rate of 45 km sec�1, if R > 3:45R� the rotational period could equal the orbitalperiod. This tidal locking is not unexpected. If sin i � 1 (expected for a photometricallyvariable ellipsoidal star), the mass of the secondary is � 0.5 M�.Roman (1949) includes 7 Cam in her list of probable members of the Ursa Majorstream. There is a problem with this. The age of the UMa cluster is about 2{3 � 108years (Wielen 1978; Soderblom 1990). A 2.2 M� star such as 7 Cam would have a main



4sequence lifetime an order of magnitude longer than this. If 7 Cam is indeed a subgiant,it is much too old to be a member of the UMa stream.We note that the secondary we have been discussing is not the mv = 7:9 companiondiscovered by Dembowski, listed by Aitken (1932), and more recently observed at � =0:00483 by McAlister et al. (1989) via speckle observations. 7 Cam also has an mv = 11:3companion at � = 2600.The HIPPARCOS parallax, when it becomes available, will allow many of parametersof this system to be more accurately determined.Acknowledgments. We thank the University of Hawaii, Institute for Astronomy, fortelescope time on the 0.6-m telescope at Mauna Kea. Some information was obtainedfrom the simbad data retrieval system, a data base of the Astronomical Data Centrein Strasbourg, France. D. Osterbrock provided some other useful information and com-ments. KK and PP thank the Joint Astronomy Centre for observing support. MR'sobserving expenses were paid for by a University of Hawaii at Hilo fund endowed byWilliam Albrecht.K. KRISCIUNASJoint Astronomy Centre,660 N. A'oh�ok�u Place,University Park, Hilo,Hawaii 96720, USA[kevin@jach.hawaii.edu]E. F. GUINANG. P. McCOOKVillanova University,Department of Astronomy,Villanova, Pennsylvania 19085, USAR. F. GRIFFINThe Observatories, Madingley Road,Cambridge CB3 0HA, UK
R. A. CROWEM. ROBERTSDepartment of Physicsand Astronomy,University of Hawaii at Hilo,200 West Kawili Street, Hilo,Hawaii 96720, USAK. D. LUEDEKE9624 Giddings Avenue NE,Albuquerque, NewMexico 87109, USAP. POBOCIKP. O. Box 1189, Keaau,Hawaii 96749, USAReferences:Aitken, R. G., 1932, New General Catalogue of Double Stars within 120�of the North Pole,Washington, D. C., Carnegie InstitutionHarper, W. E., 1911, J. R. Astr. Soc. Canada, 5, 115Harper, W. E., 1934, Publ. Dom. Astrophys. Obs., 6, 207Krisciunas, K., and Guinan, E., 1990, IBVS, No. 3511Lucy, L. B., and Sweeney, M. A., 1971, Astronomical Journal, 76, 544McAlister, H. A., Hartkopf, W. I., Sowell, J. R., and Dombrowski, E. D., 1989, Astro-nomical Journal, 97, 510Roman, N. G., 1949, Astrophys. J., 110, 205Soderblom, D., 1990, Astronomical Journal, 100, 204Wielen, R., 1978, Mitteilungen der Astr. Gesellschaft, No. 43, 261



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4177 Konkoly ObservatoryBudapest23 March 1995HU ISSN 0374 { 0676COMPLETE CCD U,B,V,R,I LIGHT CURVES OF THESHORT PERIOD ECLIPSING BINARY: V361 LYRAEThe 14th magnitude variable, V361 Lyrae, was discovered by Ho�meister (1966) whoclassi�ed it as an RR Lyrae-type star but gave no period. No further work was donefor almost two decades until Galkina and Shugarov (1985) conducted a photographicstudy which indicated that V361 Lyr is actually a Beta Lyrae type eclipsing binarywith an orbital period of about 7.5 hours. Andronov and Richter (1987) con�rmedthis conclusion while also noting an unusual di�erence between the heights of the max-ima. They suggested that V361 Lyr is a semi-detached system undergoing vigorousmass transfer as evidenced by a hot spot on the mass accreting component. Kaluzny(1990) presented 1988 V, I photoelectric light curves and gave U,B,V standard mag-nitudes for some particular phases. He listed three times of minimum light and es-timated the components to be of early K spectral type. Later, he (Kaluzny, 1991)published 1989 photoelectric V, I light curves as well as one primary epoch of min-imum light. Shugarov et al. (1990) presented photoelectric U,B,V light curves ac-cumulated over four observing seasons (1986-1989) listing standard magnitudes at keyphases. They suggested that the secondary is accreting matter and give estimates of K1V and K4 V for the primary and secondary components, respectively. Nations et al.(1994) indicated that they have B, V, R, I light curves and some preliminary models.
Figure 1
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Figure 2



3Table 1Star RA(2000) DEC(2000)V361 Lyrae 19h02m27s 46�58'59"Comparison 19h02m16s 46�57'43"Check 19h02m15s 46�58'30"Table 2JD Hel. Cycles (O�C)1 (O�C)22400000+49163.8090(1) 0.0 0.0002 0.000149164.7381(3) 3.0 0.0000 �0.000149165.9762(6) 7.0 �0.0003 �0.000249168.7630(2) 16.0 0.0000 0.0001Our present U, B, V, R, I CCD light curves of V361 Lyrae were obtained as part ofour ongoing study of compact solar-type eclipsing binaries. The observations were madeon 1993, June 23-25, inclusive, and 29-30 at Kitt Peak National Observatory (KPNO),Arizona. A Tektronix Te2K chip and CCD camera system was used in conjunction withthe 0.9-m reector. Between 225 and 250 observations were made in each passband.A CCD image of the �eld is shown in Figure 1. The variable, comparison, and checkstars are designated as v, c, and k, respectively with coordinates of each given in Table 1.Four new precise epochs of minimum light were determined from the observations madeduring primary eclipses. Several secondary were also calculated but were later removedfrom our period analysis due to severe distortions in the light curve around the secondaryeclipse (0.5 phase). The bisection of chords technique was used to determine all epochsof minimum light. These new primary minima are listed in Table 2. In Table 2 andthroughout the paper, values are accompanied by their probable errors in parentheses.The recent epochs of photoelectric and CCD minima were introduced into a leastsquares solution to obtain a new linear ephemeris which best represents the present ob-servations: JD Hel Min. = 2449163.8092 + 0:d30961404 � E (1)�3 �7The O�C residuals calculated from equation 1 are listed as (O�C)1 in Table II. Wethen calculated a quadratic ephemeris by introducing all available times of minimum lightand times of lowlight from Galkina and Shugarov (1985) and Andronov and Richter (1987)into a least squares quadratic solution:JD Hel Min.= 2449163.8091 + 0:d30961373�E �3:d6�10�11 � E2 (2)�4 �7 �2The quadratic term is statistically signi�cant at greater than the 10 sigma level. Thisnegative term would indicate that the secondary (less massive) component is the accretor.The residuals calculated from equation 2 are listed in Table 2 as (O�C)2.



4The standardized B,V,Rc,Ic light curves of V361 Lyrae as de�ned by their individ-ual observations are shown in Figure 2 as di�erential magnitudes (variable�comparison)versus phase. The analysis of the observations is in progress.Jamison D. GRAYRonald G. SAMEC?Brian J. CARRIGANDepartment of Physics andAstronomyMillikin UniversityDecatur, Illinois 62522, USA? Visiting Astronomer, Kitt Peak National Observatory, National Optical Observato-ries, which are operated by the Association of Universities for Research in Astronomy,Inc. under contract with the National Science Foundation.References:Andronov, I.L., and Richter, G.A., 1987, AN, 308, 235Galkina, M.P. and Shugarov, S.Yu., 1985, Variable Stars, 22(2), 225Ho�meister, C., 1966, AN, 289, 139Kaluzny, J., 1990, AJ, 99, 1207Kaluzny, J., 1991, AA, 41, 17Nations, H.L., Bradstreet, D.H., Guinan, E.F., and Laurenzano, J., 1994, BAAS, 27, 793Shugarov, S.Yu., Goranskij, V.P., Galkina, M.P., and Lipunova, N.A., 1990, IBVS,No. 3472



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4178 Konkoly ObservatoryBudapest28 March 1995HU ISSN 0374 { 0676CCD PHOTOMETRY OF SIX FAINT CATACLYSMIC VARIABLESPhotometric observations of several CV candidates were obtained using the CCD cam-era on the Danish 1.5m telescope at the European Southern Observatory in June/July1988 (Table 1). Di�erential instrumental magnitudes were then derived relative to nearbycomparison stars on the same CCD image. The major goals were to con�rm or rejectthe CV nature of the targets and to search for orbital variability and eclipses. Detailedanalysis of interesting systems is published separately. This notice presents results for sixobjects.PG1403�111This object was classi�ed as a CV showing a composite spectrum (Green et al., 1986).Recent spectrophotometric observations (Zwitter and Munari, 1994) revealed no emissionlines or hot continuum. It may be that this object is a misidenti�cation as a CV becausethe photometry also showed no evidence of any variability.PG1522+122This object was also classi�ed as a CV by Green et al. (1986). The photometry showedno indication of a typical CV light curve. There was only a small decline in brightnessof about 0.04 mag within three hours. The small scatter of about 0.02 mag rules outickering activity. The object is probably not a CV.NSV09208Eggen (1969) lists this object (BPM 24960) as a probable variable white dwarf suspect.A possible CV nature is assigned in the NSV catalogue. The 1.5-hour light curve shows aslight increase in brightness by about 0.15 mag with superimposed ickering of about 0.1mag. There is no indication for a periodic modulation. Nevertheless, the object is likelyto be a CV.NSV14152Haro and Luyten (1960) suggest this blue object (Var 7) to be an eruptive variable. Itis listed as a possible CV in the NSV catalogue. The 0.8-and 4-hour runs show typicalickering activity with an amplitude of about 0.2 mag. Whereas during the �rst nightthe system remained nearly constant it brightened during the second steadily by about0.25 mag. The mean magnitudes on the two nights di�er by about 0.35 mag. A periodicvariation longer than 4 hours is therefore expected.CF Gru (2138-453)Hawkins and Veron (1987) detected the variability of this blue object and classi�ed itspectroscopically as a CV. CCD photometry by Howell et al. (1991) revealed hot-spotmodulations with a period of 93�11 min and the presence of large ickering. The presentdata set shows generally the same behaviour, but can be better �tted with a period of100�11 min (Figure 1).
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Figure 1: Di�erential light curve of CF Gru in integral light. The measurements takenon 1988 June 28 are folded with a period of 100 min (phase arbitrary). This periodrepresents the present observation better than the 93 min given by Howell et al. (1991).

Figure 2: Di�erential photometry of Hawkins V6 obtained in integral light on 1988 July01. A repeatable modulation with a period of 80 min is present. At 6:30 UT theintegration time of 60 s was changed to 120 s.



3Table 1: Observing log. Start is the time for the midpoint of the �rst exposure. Theobservation interval also includes gaps due to any interruption of the exposure series.Magnitudes are in B except for the NSV objects where the values from the NSVcatalogue are given. Observations were performed in integral light except for NSV09208where a Johnson B �lter was used.Object Date Start Interval Int. Time Frames Mag(1988) (UT) (h) (s)PG1403�111 Jun 29 01:27:59 2.05 45 94 16.0PG1522+122 Jul 01 00:21:36 3.00 120 73 16.1NSV09208 Jun 30 03:48:23 1.56 180 28 15.8NSV14152 Jun 29 10:02:04 0.84 120 21 20.2Jun 30 06:39:19 4.06 120 96CF Gru Jun 28 07:42:06 3.08 180 53 20.4Hawkins V6 Jul 01 05:17:48 3.47 60/120 98 18:5Hawkins V6Based on its outburst behaviour Hawkins (1981, 1983) classi�ed this object as a CV.The 3.5-hour photometric run shows evidence for a periodic modulation masked by strongickering activity (Figure 2). A periodogram analysis yielded a possible period of 80 7min. Further, the light curve shows a steady decrease of about 0.4 mag over the entire runthus indicating that the system was probably observed during a decline from outburst.R. HAEFNERUniversit�ats-SternwarteScheinerstr. 181679 M�unchenGermanyReferences:Eggen, O.J.: 1969, ApJ, 157, 287Green, R.F., Schmidt, M., Liebert, J.: 1986, ApJS, 61, 305Haro, G., Luyten, W.J.: 1960, TTB, No. 19, 17Hawkins, M.R.S.: 1981, Nature, 293, 116Hawkins, M.R.S.: 1983, Nature, 301, 688Hawkins, M.R.S., Veron, P.: 1987, A&A, 182, 271Howell, S.B., Szkody, P., Kreidl, T.J., Dobrzycka, D.: 1991, PASP, 103, 300Zwitter, T., Munari, U.: 1994, A&AS, 107, 503



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4179 Konkoly ObservatoryBudapest31 March 1995HU ISSN 0374 { 0676THE FIRST PERIOD CHANGE DISCOVERED INTHE BRIGHT ALGOL SYSTEM UV LEONIS(BAV Mitteilungen No. 77)The UV Leo system consists of two detached main sequence stars of solar type andnearly equal properties (m1=0.99, m2=0.92, R1=1.00, R2=1.11 solar masses and radii, ac-cording to Giuricin et al. [11]). Ho�meister [14] discovered the variability and the systemhas soon classi�ed as an eclipsing binary by Jensch [16]. The depth of the primary andthe secondary minima is nearly equal, nevertheless some small night-to-night uctuationin the light curve has been observed [3], probably due to intrinsic variability of one orboth of the components. The magnitude outside eclipse is given as V=8.91 by Popper[33], so the system is fairly bright.The correct period very near to 0.600 days was �rst derived by Schneller [35]. Mc-Cluskey [22] demonstrated that the period of UV Leo had been constant since at least1933. This �nding can also be extended back to 1897 on base of data from sky-patrolplates given by Gaposchkin [10]. The period change claimed by Ahnert [1] around theyear 1952 could not be con�rmed. Elements published by Rafert [34] { also cited in the4th edition of the GCVS { describe the light variations well from 1897 up to the earlyeighties: Hel.Min. I = J.D. 2438440.72633 + 0:d60008478 � E (1)At N�urnberg Observatory UV Leonis has been observed photoelectrically since 1964 ([9,17, 18, 26-32]). We continued monitoring the system using a 0.34 m Cassegrain telescope,equipped with a 1P21 phototube, and V �lter. Five new times of minima, determined fromthe light curves, are included in Table 1, which lists all available times of minima fromthe literature and their O�C residuals, computed against elements (1). The data givenby Soliman et al. [36] was not included, since it seems to su�er from systematic error.
Figure 1.



2Table 1Hel. JD (O�C)1 E Observer Hel. JD (O�C)1 E Observer2400000+ days cycle and Ref. No. 24400000+ days cycle and Ref. No.32951.4513 0.0005 �9147.5 Perek [24] 35905.370 0.002 �4225 Szczepan. [37]32981.4535 �0.0015 �9097.5 Perek [24] 35934.4708 �0.0014 �4176.5 Broglia [4]32995.5559 �0.0011 �9074 Perek [24] 35935.373 0.001 �4175 Szczepan. [37]32997.3561 �0.0012 �9071 Perek [24] 37017.324 �0.001 �2372 Herczeg [8]32999.4559 �0.0017 �9067.5 Perek [24] 37758.7310 0.0010 �1136.5 McCluskey [22]33000.3565 �0.0012 �9066 Perek [24] 37764.7313 0.0005 �1126.5 McCluskey [22]33006.3571 �0.0014 �9056 Perek [24] 37765.6316 0.0007 �1125 McCluskey [22]33021.3615 0.0008 �9031 Perek [24] 38111.5809 0.0011 �548.5 McCluskey [22]33024.3602 �0.0009 �9026 Perek [24] 38416.7243 0.0014 �40 McCluskey [22]33027.3627 0.0012 �9021 Perek [24] 38440.7275 0.0012 0 McCluskey [22]33030.361 �0.001 �9016 Piotrowski [25] 38470.7315 0.0010 50 McCluskey [22]33030.3619 0.0000 �9016 Perek [24] 38474.6325 0.0014 56.5 McCluskey [22]33033.3618 �0.0005 �9011 Perek [24] 38495.6353 0.0012 91.5 McCluskey [22]33039.360 �0.003 �9001 Piotrowski [25] 38512.438 0.002 119.5 M�uller [28]33039.3639 0.0007 �9001 Perek [24] 38852.384 0.000 686 Krausser [28]33349.3052 �0.0018 �8484.5 Wallenquist [24] 38882.388 �0.001 736 Pohl [28]33354.4025 �0.0052 �8476.5 Wallenquist [24] 39940.339 0.001 2499 Bickel [29]33386.811 �0.001 �8422 Nason [23] 39978.445 0.001 2562.5 Kurutac [29]33390.713 0.000 �8415.5 Nason [23] 40291.388 0.000 3084 Ibanoglu [29]34454.363 0.000 �6643 Szczepan. [37] 41060.395 �0.001 4365.5 H�olzl [17]34456.462 �0.001 �6639.5 Wellmann [38] 41390.441 �0.002 4915.5 Grampp [18]34457.362 �0.001 �6638 Wellmann [38] 41466.3544 0.0006 5042 Akinci [18]34475.366 0.000 �6608 Wellmann [38] 41766.3971 0.0009 5542 Ebersberger [18]34477.464 �0.002 �6604.5 Wellmann [38] 42147.4502 0.0002 6177 Ebersberger [30]34479.565 �0.002 �6601 Wellmann [38] 42453.4937 0.0004 6687 Besold [31]34481.366 �0.001 �6598 Wellmann [38] 42838.4473 �0.0003 7328.5 Ebersberger [32]34487.364 �0.004 �6588 Wellmann [38] 43266.3065 �0.0016 8041.5 Ertan [9]34488.565 �0.003 �6586 Wellmann [38] 43608.3540 �0.0024 8611.5 Chwastek [27]34489.468 0.000 �6584.5 Wellmann [38] 44292.4549 0.0019 9751.5 Bode [26]34493.365 �0.004 �6578 Wellmann [38] 44404.3702 0.0014 9938 Elias [19]34496.365 �0.004 �6573 Wellmann [38] 44716.412 �0.001 10458 Diethelm [20]34501.468 �0.002 �6564.5 Wellmann [38] 45061.4657 0.0040 11033 Fernandes [2]34803.611 �0.001 �6061 Fracastoro [3] 46521.4739 0.0060 13466 Ells [15]34808.4108 �0.0023 �6053 Fracastoro [3] 46903.4273 0.0054 14102.5 Diethelm [21]34827.315 �0.001 �6021.5 Fracastoro [3] 47270.3801 0.0063 14714 Diethelm [5]34844.416 �0.002 �5993 Fracastoro [3] 47615.4315 0.0090 15289 Wunder [39]35846.558 �0.002 �4323 Broglia [4] 47616.3325 0.0099 15290.5 Wieck/Wund. [39]35850.758 �0.002 �4316 Broglia [4] 47945.479 0.001 15839 Hudecek [12]35867.5619 �0.0008 �4288 Broglia [4] 48332.535 0.011 16484 Paschke [6]35871.4616 �0.0017 �4281.5 Broglia [4] 48358.3399 0.0124 16527 Bl�attler [6]35873.5622 �0.0014 �4278 Broglia [4] 48700.3886 0.0128 17097 Diethelm [29]35895.4654 �0.0013 �4241.5 Broglia [4] 48757.3963 0.0125 17192 Wunder [39]35897.5661 �0.0009 �4238 Broglia [4] 49475.3986 0.0133 18388.5 Diethelm [30]35901.467 �0.001 �4231.5 Broglia [4] 49775.4436 0.0160 18888.5 Wunder [39]35904.469 0.001 �4226.5 Szczepan. [37] 49776.3439 0.0161 18890 Wund./Traub [39]
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COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4180 Konkoly ObservatoryBudapest31 March 1995HU ISSN 0374 { 0676HD6474: AN UU Her SPECTRUM VARIABLE?The star HD6474 (=V487 Cas) is a yellow semiregular variable of small amplitudeobserved recently by Zsoldos (1993) who showed that it belongs to the small group of UUHer type variables, which comprises UU Her, V 487 Cas and perhaps BL Tel.The star has been classi�ed as G0 Iab (Bidelman, 1951), G0 Ia (Nassau and Morgan,1952), and G4 Ia (Keenan and McNeil, 1976). The latter classi�cation is based upon platestaken in 1972 (August 16 and December 22) and 1973 (July 24). The 1973 spectrum isreproduced on plate N.4 of Keenan-McNeil Atlas.

Figure 1. The spectrum of HD6474 or a rapid orientation the Paschen lines from P12 toP20 are marked with black triangles and the Paschen lines blended with Ca II aremarked with triangles. For �xing the spectral type, the �gure should be compared withthose contained in \An Atlas of the infrared spectral region" by Y. Andrillat, C.Jaschek, M. Jaschek, accepted for publication in AA Suppl.



2A CCD spectrum of this object was obtained at the Observatoire de Haute Provencein September 1991 in the infrared region for the purpose of establishing an Atlas in the8400-8800 �A region. The dispersion of the spectogram is 33�A/mm. By comparison withother MK standards it turns out that the spectrum is now de�nitely earlier than G0 { wehave classi�ed it as F9 Ia. It seems thus very likely that the star is a spectrum variableand further observations of this star and of the group members are highly desirable.M. JASCHEK?C. JASCHEK?P. KEENAN??N. GINESTET???J. M. CARQUILLAT???? Observatoire de Strasbourg, France?? Ohio State Observatory, US??? Observatoire Midi-Pyr�en�ees, FranceReferences:Bidelman, W. P., 1951, Ap.J., 113, 304Keenan, P. C., and McNeil, R. C., 1976, \An Atlas of the spectra of the cooler stars",Ohio State University PressNassau, J. J. and Morgan, W. W., 1952, Ap.J., 115, 475Zsoldos, E., 1993, AA, 280, 177



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4181 Konkoly ObservatoryBudapest3 April 1995HU ISSN 0374 { 0676NEW TIMES OF MINIMA OF ECLIPSING BINARIESVW Cep, U Cep AND RZ CasVW Cephei (HD197433 = BD+75�752 = SAO9828) is a well observed active W UMatype binary. Its regular photometry was begun in 1992 at Szeged Observatory. Theaim of this long term project is twofold. First, the light curve of the system showstemporal variation on short timescales (24 hours; Kreiner & Winiarski, 1981) as well aslong timescales (6-8 years; Bradstreet & Guinan, 1988; 44 years; Karimie, 1983). Second,VW Cep is a member of a triple system (Hershey, 1975), its period is modulated by thelight time e�ect, but the period variation of the system is quite complex. A detailedanalysis of the period variation has been presented recently by Lloyd, Watson & Pickard(1992) and Vink�o et al. (1993).Di�erential photoelectric photometry of VW Cephei was carried out on 3 nights inSeptember, 1994 with a 40 cm Cassegrain telescope and an Optec SSP-5A photoelectricphotometer. The light curve in Johnson V and B bands was obtained and it is presentedin Figure 1. The comparison star was HD199476 which was used previously by manyobservers.Table 1 contains the heliocentric times of minima calculated from parabolic least-squares �t to the bottom of the minima. The O�C values were derived from the ephemerisgiven in the 4th edition of GCVS. The O�C of secondary minimum was calculated sothat the time of the secondary minimum was expected at the 0.5 phase.Our minimum times show that the period decrease of the system continues, in agree-ment with the conclusion of previous analyses by Lloyd, Watson & Pickard (1992) andVink�o et al. (1993). The asymmetry of the light curve does not exceed 0.02 mag, whichsuggests that the next activity maximum proposed by Bradstreet & Guinan (1988) hasnot occurred yet.The Algol type eclipsing binaries RZ Cas and U Cep were measured with an un�lteredST4 CCD camera attached to a Telemator refractor. Only one minimumwas observed inboth cases. The comparison star of U Cep was HD6006, while in the case of RZ Cas anearby star (GSC4317.1578; V � 10.6) was used as comparison.The heliocentric times of minima of U Cep and RZ Cas are listed in Table 2. TheO�C values are computed from the ephemeris given in the GCVS.In the case of U Cep simultaneous BV photoelectric and CCD photometry was made.The comparison of data strongly suggests that the un�ltered CCD measurements areuseful for detection of light minima of eclipsing binaries. Since the duration of the totalitywas longer than 0.075 day, the observed eclipse was an undisturbed one according to thede�nition of Crawford & Olson (1979). Figure 2 shows a part of the O�C diagram of UCep computed using our new time of minimum and some recent measurements (Olson etal. 1985; Sato & Nishimura 1987; Surkova 1990; Burnett, Etzel & Olson 1993). From theslope of the �tted line the following ephemeris has been derived:



2Hel:JDMinI = 2449602:5601 + 2:4930614 �E�.0010 �.0000004

Figure 1. Di�erential B and V light curve of VW Cephei

Figure 2. O�C diagram of U Cephei



3Table 1. Minimum times of VW CepheiMin (Hel.JD) Type O�C (days)2449603.3761 I �0.09712449608.3848 I �0.09812449609.3603 II �0.09672449609.4978 I �0.0984Table 2Star Min (Hel.JD) type O�C (days)U Cep 2449602.5601 I 0.0706RZ Cas 2449653.465 I 0.0201Using the period values given in the GCVS and in this paper the rate of the periodincrease during the last 5000 days was also calculated, it is dP=P = 6:849�10�9day=day.A detailed analysis of period variation of RZ Cas has been presented recently byHeged�us, Szatm�ary & Vink�o (1991). They showed that the period variation containsfour periodic components. However, it seems that our new time of minimum does notagree with the prediction of their O�C curve �tting.The list of individual observations is available via e-mail from l.kiss@physx.u-szeged.hu(Internet).The fruitful discussions with Drs. K. Szatm�ary and J. Vink�o are gratefully acknowl-edged. This work was partly supported by OTKA Grants No.T4330, T7522 and F7318and Szeged Observatory Foundation.L.L. KISS,J. G�ALAstronomical Observatory andDept. of Experimental PhysicsJATE UniversitySzeged, D�om t�er 9H-6720 HungaryInternet: L.Kiss@physx.u-szeged.hu G. KASZ�ASDept. of OpticsJATE UniversitySzeged, D�om t�er 9.H-6720 HungaryReferences:Bradstreet, D.H., Guinan, E.F., 1988, in A Decade of UV Astronomy with IUE; ESASP-281, Vol.1. p.303Burnett, B.J., Etzel, P.B., Olson, E.C., 1993, Astron. J., 106, 1627Crawford, R.C., Olson, E.C., 1979, Publ. Astron. Soc. Paci�c, 91, 111Heged�us, T., Szatm�ary, K., Vink�o, J., 1992, Astrophys. & Sp. Sci., 187, 57Hershey, J.L., 1975, Astron. J., 80, 662Karimie, M.T., 1983, Astrophys. & Sp. Sci., 92, 53Kreiner, J.M., Winiarski, M., 1981, Acta Astr., 31, 351Lloyd, C., Watson, J., Pickard, R.D., 1992, IBVS, No. 3704Olson, E.C., Hickey, J.P., Humes, L., Paylor, V., 1985, IBVS, No. 2707Sato, F., Nishimura, A., 1987, IBVS, No. 3040Surkova, L.P., 1990, IBVS, No. 3435Vink�o, J., G�al, J., Szatm�ary, K., Kiss, L., 1993, IBVS, No. 3965



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4182 Konkoly ObservatoryBudapest13 April 1995HU ISSN 0374 { 0676THE ORBITAL PERIOD OF THE ROSAT CATACLYSMICVARIABLE S10932 COMAE BERENICESS 10932 Com, the optical counterpart of the ROSAT X-ray source RX J1239.5 + 2108,was { by observations on Sonneberg photographic plates { not only found to have high(17m) and low (18m) brightness states like magnetic cataclysmics; there could be noticedalso an eruption (13:m5) similar to that of a dwarf nova (Richter and Greiner, 1995).The only star hitherto known to show a similar behaviour is V426 Oph (Wenzel andSplittgerber, 1990). May be that S 10932 is related to this object, whose exact physicalnature is, however, still poorly known.Additionally, large uctuations in the above mentioned states of high minimum lightand apparently also in the rare low states were observed. We therefore decided to carryout time-resolved di�erential photometry of S 10932 at the Sonneberg 60/180 cm reectorby means of a CCD camera of Wright Instruments Ltd, type EEV 02-06-1-206. Threenight series of \repeated exposures" in the R band led to the detection of an eclipsingvariability. The elements of brightness variations are:Min.(hel.) = J.D. 244 9486.4821 + 0:d08703 � E� 0.00002Figure 1 shows the greater part of our series of 1994 May 15/16; �m means themagnitude di�erence against one of the our comparison stars. The R band amplitude ofthe eclipses is about 1.5 mag and their duration approximately 10 min. In the followingtable the �ve minima observed in the three nights of 1994 and the deviations from theephemeris are listed: HJD2440000+ E O�C9484.3934 �24 0:d00009484.4807 �23 +0.00039486.4816 0 �0.00059488.3969 22 +0.00019488.4841 23 +0.0002Figure 2 gives all eclipse observations, folded by the above elements.Interestingly, the period length is just at the lower boundary of the well-known periodgap of cataclysmic variables (0:d088...0:d118).Most objects with period lengths similar to that of S 10932 are either SU Ursae Maiorisor AM Herculis stars. S 10932, however, is an outstanding object and deserves furtherattention.
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Figure 1. Geocentric observing time (s after beginning of the current Julian Day)

Figure 2Acknowledgements. We are most grateful to J. Greiner (Max-Planck-Institut f�ur Ex-traterrestrische Physik, Garching) for stimulating the search for optical variability ofROSAT sources. Our work was partly supported by funds of German Bundesministeriumf�ur Forschung und Technologie under contract nos. 05-2A052A (W.W.) and 05-2S0524(G.A.R.).W. WENZELG. A. RICHTERR. LUTHARDTSternwarteD-96515 SonnebergGermany R. SCHWARTZGleimstrasse 21D-10437 BerlinGermanyReferences:Richter, G. A., and Greiner, J., 1995, Proc. of the Padova-Abano Conference on Cata-clysmic Variables, in the pressWenzel, W., and Splittgerber, E., 1990, Inf. Bull. Var. Stars, No. 3532



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4183 Konkoly ObservatoryBudapest13 April 1995HU ISSN 0374 { 0676A NEW SEMIREGULAR VARIABLE S10934 IN CORONA BOREALISWhen searching for an optical counterpart of the BATSE gamma-ray burst source920525 B (0h41:m8 UT) at the improved position (Greiner, 1994) on a Sonneberg Sky Patrolplate taken by B. Fuhrmann 1.7 hours before eruption, I discovered a new semiregularvariable at the following position (1950.0) within the error box of the gamma source:� = 15h49:m0, � +31�380.The object is easily localized by its brightness and red colour on the POSS sheetsno. 121.On a sample of 120 patrol plates taken between 1962 and 1965 by H. Huth I found anaverage cycle length of 60 days and amplitude of 1.7 mag in the photographic band (10:m9-12:m6; Mt. Wilson system of Selected Area 35). The light-curve is partly sine shaped,partly characterized by sharper minima, and partly more irregular. On a Sonneberg50/70/172cm Schmidt camera objective prism plate taken 1962 April 12.0 UT by W.G�otz the spectral type can be determined as M8.There is at present no hint that either this variable or one of the variables formerlydetected in the region of the error box (e.g. X CrB, RT Boo, Z CrB) can be physicallyrelated with the gamma-ray burst source.This work has been supported by funds of the German Bundesministeriumf�ur Forschungund Technologie under contract no. 05-2SO52A. W. WENZELSternwarteD-96515 SonnebergGermanyReference:Greiner, J., 1994, unpublished



2ERRATUMIn the No. 4134 issue of the IBVS all ephemerides of VW CVn refer to normal maximaand not Min I (as stated erroneously in the text). The authors of that note and editorsof the IBVS are grateful to Dr. N. Samus for calling their attention to this inconsistency.



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4184 Konkoly ObservatoryBudapest14 April 1995HU ISSN 0374 { 0676THE ELLIPSOIDAL VARIABILITY OF HR4646The Eighth Catalogue of the Orbital Elements of Spectroscopic Binary Systems (Bat-ten et al., 1988) lists the star HR4646 (�(2000)=3h57m3:s8, �(2000)= +77�36' 58", V=5:m1)as a single-lined spectroscopic binary with a period of 1:d2709334. This is based on spec-troscopy due to Abt (1961).HR4646 was included in a recent campaign of potential ellipsoidal variables. Obser-vations have been made with the Devon Astronomical Observatory 0.5 m telescope usinga recently installed CCD imaging system. Photometry was carried out on HR 4646 overthe 6 nights, January 21-24 and February 10-13 1995. The data consist of �1500 V �lterobservations. Integrations were 0.35 - 0.70 seconds at approximately 2 minute intervals(�0.001 in phase).The star SAO7521 (V=6:m6) was used as a comparison with SAO7519 (V=8:m9) servingas a check star. The data were phased with the 1:d2709334 period given by Abt (1961) andcomputed from his epoch of maximum radial velocity T0=JD 2436758.245. The resultswere averaged in 100 equal phase bins. The data, as presented have not been transformedfrom the local to the standard UBV system.A Fourier series of the forml = A0 +X(Ai cos �i +Bi sin �i)where l is ux and � is the orbital phase measured from the time of maximumvelocity was�tted to the data. Linear regression analysis was used to perform a Fourier least-squares�t for the �rst 4 terms. The coe�cients along with standard errors are presented in Table1. The residual error in the �t is roughly 0.010 in ux which is typical of scatter in theobservations. The Fourier series is plotted in Figure 1 along with the data. The dominanceof the cos 2� term supports the suggestion that HR 4646 is an ellipsoidal binary systemand the phase relationship between the photometric and spectroscopic data is consistentwith that interpretation.A complete discussion of this system which includes analysis of the spectroscopic datawill be published as part of the M.Sc. thesis of E.S..Table 1Fourier Coe�centsA0 A1 A2 B1 B20.963 0.002 0.017 �0.006 �0.001standard error of coe�cients = �0.001
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Figure 1 - V �lter ux observations of HR4646 phased in bins of width 0.01. Phasing iswith respect to a period of 1:d2709334 and from epoch date T0= JD 2436758.245. Thesolid line represents a least-squares, fourth-order Fourier �t to the data.E. STEINBRING(steinb@stellar.phys.ualberta.ca)D. P. HUBEDepartment of PhysicsUniversity of AlbertaEdmonton, AlbertaCanada, T6G 2J1B. E. MARTINThe King's University College9125-50th StreetEdmonton, AlbertaCanada, T6B 2H3References:Abt, H. J., 1961, Astr. J. Suppl. Ser., 6, 37Batten, A.H., Fletcher, J.M., and MacCarthy, D.G., 1988, Eighth Catalogue of the Or-bital Elements of Spectroscopic Binary Systems (Publ. of the Dom. Astr. Obs.,Victoria)



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4185 Konkoly ObservatoryBudapest19 April 1995HU ISSN 0374 { 0676NARROWING THE MAIN SEQUENCE MASS GAPAndersen's (1991) compilation of stellar masses contains 3 stars with masses between1.10 solar masses and the long-known masses of the M1 dwarf, YY Gem, 0.59 m�, namelythe secondary of FL Lyr (G8, 0.96 m�) and the components of HS Aur (G8, 0.90; K0,0.88). The discussion of visual binaries by Henry and McCarthy (1993) contains only onestar with a mass in this range with comparable accuracy, Alpha Cen B (K0V, 0.90).In recent years a program has been undertaken at the Lick Observatory with theprimary aim of helping to obtain masses of additional main-sequence stars in the massrange 1.0 to 0.6 m�. The observations consist of spectra of eclipsing binaries which, on thebasis of existing information, may contain at least one detached main-sequence componentof spectral type G or K. To date, spectra have been obtained of approximately 60 eclipsingbinaries, and the most promising ones are given high priority on the observing program. Aprogress report giving preliminary results as of about 2 1/2 years ago has been published(Popper 1993), as have de�nitive analyses of two of the systems, RT And and CG Cyg(Popper 1994). These two papers discuss the nature of the program in some detail.An up-dated progress report is given in Table 1. It contains results based on limitedmaterial for those systems for which a provisional value of m�sin3i of at least one com-ponent is equal to or less than 1.10 solar masses. Alpha CrB and V818 Tau (see Popper1993) are binaries containing a star having less than one solar mass not observed in thisprogram. The table includes �ve systems (ZZ UMa, HP Aur, 1E1919+0427, HD197010,and BH Vir) for which this is the �rst announcement of new mass determinations. Thevery provisional nature of the results is to be emphasized. The systems are listed in orderof decreasing period. Several of the provisional results in Table 1 are for systems (UV Psc,BH Vir, CG Cyg, RT And, UV Leo) that have been previously observed with much lowerresolution than that employed in this program. References are in Batten et al. (1989).The spectral types listed in Table 1 are rough values based on the strengths of theNaD lines, which are sensitive to temperature. The types are mean values weightedaccording to the luminosities of the components and to the intrinsic strengths of the Dlines. The apparent magnitudes, presumably in the V band, are from a variety of sources.References to binaries not having constellation names are as follows: HD192825, Kisslinget al. 1993; HD197010, Marschall et al. 1991; 1E1919+0427, Summers et al. 1992. Theephemerides of these recently discovered eclipsing binaries are not �rmly established. Ihave found it necessary to subtract 0.05 from phases of HD197010 computed with theephemeris given in IBVS 3633. The ephemeris given in IBVS 3708 for 1E1919+0427 doesnot �t my velocities. An improved ephemeris is JD(min)=2449260.644 + 0.873713E.



2Table 1. Detached eclipsing binaries with provisional values of m�sin�3i1.10 solar masses or less.Binary Period (d) V (mag) Type? m1�sin3i m2�sin3iZZ UMa 2.30 10.0 G2 1.18 0.96HP Aur 1.42 11.3 G4 0.90 0.75DU Leo 1.37 9.5 F8 0.97 0.95HD192825 1.18 8.9 G0 1.08: 1.06:1E1919+0427 0.87 10 K1 0.94 0.85UV Psc 0.86 9.4 G8-K0 0.99 0.76CV Boo 0.85 10.2 G2 1.00 0.94BH Vir 0.82 9.6 F8 1.13 1.01HD197010 0.71 8.9 F9 1.08 0.69CG Cyg 0.63 9.7 K1 0.92 0.79RT And 0.63 9.0 F9 1.24 0.91UV Leo 0.60 8.9 G0 1.10 1.07? Types are means weighted according to the relative luminosities of the componentsand to the intrinsic strengths of their NaD lines.The spectroscopic material on which the preliminary results summarized in Table 1have been based is obtained with the Hamilton echelle-CCD spectrometer on the 3 mShane telescope of the Lick Observatory (Vogt 1987). This instrument is proving tobe ideal for the purpose: resolution approximately 60,000, scale 3 �Amm�1 in the visualregion, S/N in the continuum of roughly 100 per resolution element for an exposure ofabout 20 minutes on a star of 10th magnitude. Details of the cross-correlation procedureemployed for the velocities (IRAF program) are given in Popper (1994) and Popper andJeong (1994).The principal purpose of presenting these preliminary results at this time is to directthe attention of photometric observers to these important systems. Without reliablephotometric observations and analysis, the spectroscopic results will have limited value.The short periods of most of these detached systems are noteworthy{the shorter theperiod, the greater the likelihood that eclipses will occur. This e�ect also permits coverageof the light curve in a relatively short interval of time, a favorable situation for observers.On the other hand, short periods are associated with larger rotational velocities, which, inturn, favor intrinsic variations associated with star spots and perhaps other manifestationof stellar activity. For this reason, it is essential that a complete light curve be observedin a relatively short interval and that the coverage be repeated several times over a periodof a few years. RT And (Zeilik et al. 1989) and CG Cyg (Zeilik et al. 1994) are examplesof systems for which repeated photometric coverage by a variety of observers has ledto consistent basic solutions of the light curve (as well as to evaluations of star-spotparameters). While such numerous observations as in the cases of RT And and CG Cygare ideal, considerably less frequent coverage of the light curves of the systems of Table 1should lead to results of adequate reliability.Photometry should be carried out in a photometric system carefully tied to a standardsystem. The Str�omgren intermediate-band v,b,y system has the advantage of givinginformation on metallicity, which is of considerable importance in interpreting the stellarproperties in terms of evolutionary models, as discussed by Andersen (1991), for example.



3It is not possible to evaluate metallicity directly from spectra of rapidly rotating stars.None of the binaries is particularly faint, and a number of them can be observed withadequate precision (not worse than 0.01 mag) with modest equipment.Pending more nearly de�nitive spectroscopic orbits and photometric solutions for mostof the systems of Table 1, it appears that we may indeed be able to narrow the gap inthe masses of detached main-sequence stars to the as yet un�lled interval 0.7 to 0.59 solarmasses. One may hope that further discoveries{some of those represented in Table 1 arequite recent{will add signi�cantly to our store of stellar masses in this mass range. Con-centrated photometry on any or all of these binaries would provide a major contributionto this endeavor. Daniel M. POPPERDepartment of AstronomyUniversity of CaliforniaLos Angeles, CA 90095-1562 U.S.A.internet:popper@bonnie.astro.ucla.eduReferences:Andersen, J., 1991, Astron. Astrophys. Rev., 3, 91Batten, A. H., Fletcher, J. M., and MacCarthy, D. G., 1989, Publ. Dom. Astrophys.Obs., 17, 1Henry, T. J., and McCarthy, D. W., 1993, Astron. J., 106, 773Kissling, W. M., Blow, G. L., and Gilmore, A. C., 1993, IBVS, No. 3872Marschall, L. A., Gauthier, C. P., Nations, H. L., Taylor, B. W., and Huard, T. L., 1991,IBVS, No. 3633Popper, D. M., 1993, Astrophys. J. Lett., 404, L67Popper, D. M., 1994, Astron. J., 108, 1091Popper, D. M., and Jeong, Y.-C., 1994, Publ. Astron. Soc. Paci�c, 106, 109Summers, D. L., Zeilik, M., Jaderlund, E., Hoeppe, G., and Collins, A., 1992, IBVS,No. 3708Vogt, S. S., 1987, Publ. Astron. Soc. Paci�c, 99, 1214Zeilik, M., Cox, D. A., DeBlasi, C., Rhodes, M., and Budding, E., 1989, Astrophys. J.,345, 991Zeilik, M., Gordon, S., Jaderlund, E., Ladlow, M., Summers, D. L., Heckert, P. A.,Budding, E., and Banks, T. S., 1994, Astrophys. J., 421, 303



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4186 Konkoly ObservatoryBudapest2 May 1995HU ISSN 0374 { 0676UBV LIGHT CURVES OF THE NEAR-CONTACTBINARY AK CANIS MINORISIn our study of the eccentric eclipsing binary (EEB) candidates of Heged�us (1988), weobtained UBV photoelectric light curves of AK Canis Minoris [R.A.(2000) = 07h40m15:s5,D.(2000) = 03�57'09"]. AK CMi (BD+04�1778, AN310.1934, P3052, SVS 1102) wasdiscovered by Ho�meister (1934). Notni (1955) published a photographic light curve, anddetermined a period of �0.57d. He states that the shallow secondary eclipse (we measure0.16 mag in B) occurred at phase 0.55. Given the high scatter and the sparse coverageof his light curve, this result is highly questionable. Strohmeier et al. (1957) includes a�nder chart in his study. Robb and Mo�at (1987) give two precision epochs of primaryminima and one of a secondary minimum. We �nd that their secondary eclipse occursat phase 0.46. Shaw (1994) includes AK CMi in his list of near-contact binaries. In all,some 200 timings of minimum light are found in the literature or in the BAV data base.The present observations were taken on 1994, February 10-15, inclusive, at LowellObservatory, Flagsta�, Arizona with the National Undergraduate Research Observatory0.78-m reector. A thermoelectric cooled PMT was used with Johnson UBV �lters. Twonearby stars were used as comparison [R.A.(2000) = 07h41m5:s9, D.(2000) = 03�50'08"]and check [R.A.(2000) = 07h40m18:s0, D.(2000) = 03�52'19"]. The comparison star wasan excellent color match to the variable with the �(B�V) and the �(U�B) averaging�0.1 and �0.0, respectively.
Figure 1. Period behavior of AK CMi as shown by the calculated from the quadraticephemeris.
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Figure 2. Light curves of AK CMi as de�ned by the individual observations.



3Two mean epochs of minimum light were calculated from one secondary and one pri-mary eclipse. The bisection-of-chords method was used. Our epochs were JDHel.Min. I =2449396.70325(�.00046) and JDHel.Min. II = 2449395.8546(�.0003). From the denselypacked data of the past 23 years, we determined the following improved epemeris:JD Hel. Min I = 2449396.7075 + 0:d5658968�E (1)�.0018 �.0000002The O�C's calculated from this ephemeris suggest that AK CMi is undergoing acontinuous period decrease. Because of this we calculated the quadratic ephemeris:JD Hel. Min I = 2449396.7050 + 0:d5658956�E � 0.00000000010�E2 (2)�.0008 �.0000002 �.00000000002The O�C's generated from the �rst two terms of this equation are shown in Figure 1overlain by a curve generated by the quadratic term. In these calculations, we weighted theprecision epochs as 1.0 and the photographic and visual timings as 0.1. We used equation(1) to phase our observations. These equations indicate that our Min II occurred at phase0.5 to within the errors. We believe that AK CMi is not an EEB. The appearance of thelight curves about the secondary eclipse supports this conclusion.The light curves of AK CMi de�ned by the individual observations are shown in Figure2 as � mag vs. phase. Our preliminary light curve solution indicates that the componentsare in a near contact semi-detached con�guration with the �llout of the primary compo-nent being �80% and a component temperature di�erence of �4100 K . The completeanalysis of the observations are underway and will appear elsewhere.RONALD G. SAMEC?RICHARD J. McDERMITHBRIAN J. CARRIGANDept. of Physics and AstronomyMillikin UniversityDecatur, Il 62522-2084USA? Visiting Astronomer, Lowell Observatory, Flagsta�, ArizonaReferences:Heged�us, T., 1988, CDS Bulletin, 35, 15Ho�meister, C., 1934, AN, 253, 197Notni, P., 1955,MVS, 177, 242Robb, R.M. & Mo�at, J.D., 1987, BAAS, 19, 709Shaw, J.S., 1994, Mem. Soc. Astron. Ital., 65, 95Strohmeier, W., Kippenhahn, R., and Geyer, E., 1957, Bamberg Kl. Ver�o�., No. 18, 1



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4187 Konkoly ObservatoryBudapest3 May 1995HU ISSN 0374 { 0676ECLIPSE OBSERVATIONS OF EQ TauEQ Tau (G1, V=11.9, 03h48m12s.9, +22�1804900, J2000) is a poorly studied W UMaeclipsing binary with a period of 0.34 days. This system is on the AAVSO list of eclipsingbinaries (Baldwin and Samolyk 1993) but to our knowledge has had no previously pub-lished light curve or ephemeris. The AAVSO reference reports eclipse minima observations(chiey by G. Samolyk) during the period JD2442832 (1976) to 2448694 (1992). An O�Cplot using the AAVSO observations indicates that the published period of 0.34134848 days(Brancewicz and Dworak, 1980) was slightly long, but it was not clear whether the periodwas constant or whether there was a small period derivative.The present note describes CCD photometry of EQ Tau done using the University ofIowa Automated Telescope Facility located in Iowa City, IA. The system consists of an18cm refractor, a Spectrasource HPC-1 CCD camera (format 512�512 binned pixels, 300:00per pixel) and a Johnson R-band �lter. We used the nearby GSC stars at 03h48m31s.3,+22�1204300, and 03h48m16s.2, +22�1702800, J2000) as check and comparison stars respec-tively. Each observation consisted of 45 second exposures of a �eld containing EQ Tau aswell as the check and comparison star. This cycle was repeated every 5 minutes for severalhours each night. The di�erential aperture photometry was performed by an automatedprocedure after aligning all images to a common stellar reference. No air mass or colorcorrections were applied. The system was observed during three epochs (1 Dec 1994, 8 Feb1995, 25 Feb 1995). By combining all three epochs, we obtained the nearly complete lightcurve as shown in Figure 1. The minimum at phase 0.5 occurred at heliocentric Juliandate 2,449,687.607�0.007. Note the �0.05 magnitude depression present between phase0.7-0.85 in both February epochs only. We believe this is not an artifact and may havebeen due to an active region on the stellar surface which developed since the December1994 observations.The O�C measurements available from the AAVSO compilation clearly showed thatthe previously available ephemeris:JDmin = 2; 440; 203:325 + 0:34134848 � Ewas slightly in error, although it was unclear whether the deviation could be better �twith a linear or a quadratic dependence. The present observations are in better agreementwith a linear �t and new ephemeris given byJDmin = 2; 440; 203:342 + 0:34134750(�0:00000015) � Ewhere the period uncertainty represents the 90% con�dence bounds. A plot of the AAVSOobservations, along with the minimum reported in this note, is shown in Figure 2.Interesting parties can obtain the raw photometry data from the authors at the fol-lowing e-mail addresses: rlm@astro.physics.uiowa.edu or uwb@astro.physics.uiowa.edu.
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Figure 1. Light curve of EQ Tau. The depression evident near phase 0.7-0.8 seen duringFebruary 1995 may have been caused by a starspot.

Figure 2. O�C plot for EQ Tau using JD=2,440,213.325+0.34134848�N, where N is thecycle number. A least-squares linear and quadratic �t is also shown. The linear �trepresents the new ephemeris 2,440,203.342 + 0.34134750�N.



3This research has been supported by the Iowa Space Grant Consortium and the Na-tional Science Foundation. We have also made use of the Simbad database, operated atCDS, Strasbourg, France. W. R. BENBOWR. L. MUTELVan Allen ObservatoryDept. Physics and AstronomyUniversity of IowaIowa City IA 52242References:Baldwin, M. and Samolyk, G. 1993, AAVSO Observed Minima Timings of EclipsingBinaries No. 1.Brancewicz, H. and Dworak, T., 1980, Acta Astron., 30, 501



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4188 Konkoly ObservatoryBudapest4 May 1995HU ISSN 0374 { 0676HD147491 IS VARIABLE, BUT IT ISNOT A DELTA SCUTI STARShort-period variability of HD147491 (� (2000.0) = 16:m23m23s, � (2000.0) = �26�22'16", a few arcminutes north of the globular cluster M4) was claimed by Yao & Tong (1989,here after YT89) on the basis of 3 nights of photometry. Their observations implied aperiod of about 25 minutes. YT89 also gave arguments that this star has mid-A spectraltype, using an estimate of the interstellar reddening of �eld stars in the direction of M4 andpublished UBV photometry. They concluded that HD147491 is a new � Scuti variable.Even earlier, Clementini (1979) suggested that this star is \likely to be variable", becauseher BVRI photometry disagreed with previously published results.However, the data of YT89 were acquired at Beijing Observatory, located at a lati-tude of +40�, so that YT89 could never observe the star at air mass values lower than2.5. Moreover, they neglected the spectral classi�cation of HD147491 from the MichiganSpectral Catalogue (Houk 1982), giving a spectral type of G0V as well as the star's H�-index of 2.598 measured by Eggen (1983). Such a H� value is not typical of a � Scutistar. Finally, YT89 �nd their estimated (U � B)0 to be \too blue". If they dereddenedthe (V � Rc) and (V � Ic) colors of Clementini (1979) in the same way like the UBVphotometry, they would have found further inconsistencies. On the other hand, assumingthat HD147491 is a G dwarf suggests that it is a foreground star relative to the objectsadopted for the determination of interstellar reddening, and hence it could have lowerreddening.All this casts considerable doubt on the claim of YT89 that HD147491 is a � Scutistar. Therefore, it was decided to re-observe it in order to shed more light on its nature.Observations and reductions: In March and April, 1995, HD147491 was observedwith the Modular photometer attached to the 50 cm telescope at the South African Astro-nomical Observatory, a dedicated instrument for high-precision photoelectric photometry.Keeping in mind the short period claimed for the star, the choice of the observing tech-nique must be considered carefully.In order to detect periods shorter than one hour, high-speed photometric observationscan give excellent results (e. g. Handler et al., 1995), but this technique is not very usefulin the presence of sky transparency variations (see Breger & Handler 1993). Therefore,it was decided to acquire di�erential photometry with two close comparison stars: thisallows to compensate for transparency variations as well as to examine the data for possiblevariability of the comparison stars (the comparison star adopted by YT89 was HD147592,for which the Michigan catalogue gives a spectral type of A0V). Furthermore, by usingclose comparison stars the telescope can very quickly be moved from star to star.For these purposes, HD147592 (C1) and HD147649 (C2, A5 III) were selected. Bothobjects are within less than 20 arcminutes distance from the program star HD147491 (P).For each star, a 50 second integration in the V �lter as well as a 10 second integration forsky background were made. The stars were observed in the order: C1{P{C2{C1{P{C2{...
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Figure 1: Di�erential time-series photometry of HD 147491 (�lled circles), HD147592(crosses) and HD147649 (diamonds)

Figure 2: Amplitude spectra and spectral window of the data of Figure 1. The panels(from top to bottom) show the spectral window of the data, the amplitude spectrum ofthe program star data, as well as the amplitude spectra of the comparison star data.



3Table 1. UBVRcIc photometry of the program and comparison starsStar V B � V U �B V �Rc V � IcHD147491 9.587 0.613 0.066 0.365 0.740HD147592 8.936 0.298 0.200 0.177 0.388HD147649 9.648 0.442 0.271 0.277 0.575Thus, consecutive measurements of HD147491 could be obtained about every 245seconds (corresponding to a Nyquist frequency of 176 cycles per day), which is morethan su�cient to detect a conjectured periodicity of 25 minutes. During the time-seriesphotometric observations, the air mass never exceeded 1.07. As a further check of dataquality, the E-region standards E690 (A2V) and E629 (G5V) were measured at thebeginning of each run.All data were corrected for dead-time losses as well as for sky background and meanextinction. Mean zeropoints (of all nights of observation considered together) of P, C1 andC2 were calculated relative to each other and subtracted from the time-series data. Thezero-point subtracted data are plotted in Figure 1, where the variability of the programstar is evident. It is also clear, however, that the light modulation occurs on a time scalemuch longer than 25 minutes. Moreover, Figure 1 shows that only very small transparencyvariations occurred during our measurements.It should also be mentioned that the standard deviation of the zeropoints between thecomparison stars and the E-region stars were comparable to the rms error of a singlemeasurement of the standard stars. The rms errors of a single measurement of the datadisplayed in Figure 1 are 1.9 mmag for HD147592, 2.1 mmag for HD147649, but 6.0mmag for HD147491.UBVRcIc photometry was also acquired for these three stars (Table 1); the transfor-mation into the standard system was secured by measuring several E-region standards.We conservatively estimate the rms errors with 0.020 mag in V , 0.010 mag in B� V andV �Rc as well as 0.015 mag in U �B and V � Ic. Note that HD147491 is variable andtherefore the results for this star must be treated with caution.Analysis and discussion: Since the photometric conditions were very stable duringour observations, amplitude spectra can be calculated for each star separately, i.e. we donot consider di�erential data between the stars. These amplitude spectra are shown inFigure 2. Inspection of Figure 2 again suggests that the time scale of the variability ofHD147491 is longer than 25 minutes; it is at least several hours. However, the spectralwindow is far too complicated and the data are too sparse to make a more de�nite state-ment about the real time scale. In order to examine the possibility that the low-frequencyvariability could \mask" shorter-period variations, we have also calculated an amplitudespectrum for the HD147491 data after removing the nightly zeropoint variations; onceagain there is no hint for a 25-minute periodicity.What kind of variable can HD147491 be? Considering the UBVRcIc photometry inTable 1 as well as uvby� data for the star (Handler 1995), we �nd that it is unreddened.Hence, it is far too cool to be a � Scuti star.Applying the calibration of Crawford (1975), we �nd an absolute magnitude of MV =4:0. Thus, our results are perfectly consistent with Houk's (1982) spectral classi�cationof HD147491 (G0V) as well as with colors measured by Lee (1977), and Clementini (1979).



4Due to the small amount of data we obtained, we cannot pinpoint the cause of thelight variability of HD147491. However, we wish to emphasize that the star might be in-teresting for researchers studying variability of solar-type objects caused by starspots. IfHD147491 would be a related object, then its amplitude is rather high (note that Eggen(1983) found the star to be fainter than HD147649) and it would be one of the mostactive solar-type stars. The photometric behavior of HD147491 clearly requires a morethorough study. A spectrogram of the star with su�cient resolution to examine it forchromospheric emission or for a possible secondary spectrum would also be useful.Summary and conclusions: We showed that HD147491 is an early G-type mainsequence star which exhibits light modulation on a time scale of at least several hours.Contrary to a previous claim, we demonstrated that it cannot be a � Scuti star; it is fartoo cool.It is suggested that authors reporting low-amplitude variability of certain objects crit-ically check if the quality of their data is su�cient to assure that their claims are not aresult of spurious e�ects, e. g. caused by the usage of a non-optimal observing technique.Quantitative statements about data quality (such as the rms scatter of comparison starmeasurements) are imperative.Acknowledgements: This research was partially supported by the Austrian Fonds zurF�orderung der wissenschaftlichen Forschung under grant S-7304.G. HANDLERInstitut f�ur AstronomieT�urkenschanzstra�e 17A-1180 Wien, AustriaE-mail: HANDLER@ASTRO.AST.UNIVIE.AC.ATReferences:Breger, M., Handler, G., 1993, Baltic Astronomy, 2, 468Clementini, G., 1979, PASP, 99, 637Crawford, D. L., 1975, AJ, 80, 955Eggen, O. J., 1983, MNRAS, 204, 377Handler, G., 1995, The Observatory, submittedHandler, G., Breger, M., Sullivan, D. J., et al., 1995, A&A, submittedHouk, N., 1982, Michigan Spectral Catalogue, vol. 3, Department of Astronomy, Univer-sity of Michigan, Ann ArborLee, S.-W., 1977, A&AS, 27, 367Yao, B.-A., Tong, J.-H., 1989, IBVS, No. 3334 (YT89)



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4189 Konkoly ObservatoryBudapest5 May 1995HU ISSN 0374 { 0676X PERSEIThe Be/X-ray binary X Persei is the optical counterpart of X-ray pulsar 4U 0352+30.Possible orbital period of the system is the 580 day periodicity detected in the radialvelocities of the Balmer lines (Hutchings, 1977), in spite of existence of some doubts(Penrod & Vogt, 1985). The star is a known optical variable on time scales from minutesto years. The most comprehensive optical light curve over the past decades is presentedby Roche et al. (1993).X Per has been observed with 60 cm telescope and photon counting photometer of theNational Astronomical Observatory Rozhen. HR1197 (V=6.25, B�V=0.20, U�B=0.14)served as the comparison star. The APR software (Kirov et al., 1993) was used duringthe data reduction.Our data are summarized in Table 1. Figure 1 presents the V band light curve overthe period 1986-1995. Our observations showed the optical low state that began in themid-1990 �nished in the spring of 1993. Since this time the star has been in optical highstate. A clear similarity between the light maximum in 1987-1988 and that in 1993-1994is visible. The displacement is about 2400 days, i.e. 4 times larger than the supposedorbital period.The last observations indicate that the optical high state is almost over and X Per isgoing to a new low state now. May be the star will lose its circumstellar disk again as itwas observed in 1990 (Norton et al., 1991; Roche et al., 1993).
Figure 1. V band light curve of X Per. Circles indicate our data. The light curve beforeJD2448500 is taken from Roche et al. (1993).



2Table 1JD2440000+ V B�V U�B JD2440000+ V B�V U�B8545.57 6.81 0.09 �0.68 9341.27 6.47 0.18 �0.788620.52 6.76 0.08 �0.64 9343.42 6.47 0.19 �0.788712.29 6.78 0.11 �0.73 9357.43 6.44 0.20 �0.788734.26 6.76 0.05 �0.68 9366.46 6.44 0.19 �0.788841.52 6.75 0.13 �0.66 9572.51 6.34 0.26 �0.738842.56 6.76 0.11 �0.67 9573.52 6.33 0.26 �0.738905.56 6.78 0.09 �0.70 9597.50 6.26 0.26 �0.738916.42 6.78 0.09 �0.70 9598.48 6.27 0.24 �0.739028.22 6.78 0.05 �0.66 9715.32 6.38 0.21 �0.759046.26 6.76 0.06 �0.66 9748.23 6.45 0.21 �0.819195.55 6.45 0.21 �0.75 9772.23 6.48 0.21 �0.839197.54 6.42 0.21 �0.769340.28 6.47 0.18 �0.79We gratefully acknowledge Dr. N. A. Tomov for help in observations. This work waspartly supported by NSF (F-466/94).R. K. ZAMANOVNAO Rozhen, POB 136,4700 Smoljan, Bulgaria V. I. ZAMANOVAPlanetarium, POB 132,4700 Smoljan, BulgariaReferences:Hutchings, J. B., 1977, MNRAS, 181, 619Kirov, N., Antov, A., Genkov, V., 1993, Compt. Rend. Acad. Bulg. Sci., 44, No. 11, 5Northon, A. J., Coe, M. J., Estela, A. et al., 1991, MNRAS, 253, 579Penrod, G., Vogt, S., 1985, ApJ, 299, 653Roche, P., Coe, M. J., Fabregat, J., McHardy, I. M., Norton, A. J., Percy, J. R., Reglero,V., Reynolds, A., Unger, S. J., 1993, A&A, 270, 122



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4190 Konkoly ObservatoryBudapest8 May 1995HU ISSN 0374 { 0676PHOTOELECTRIC OBSERVATIONS OF THEECLIPSING VARIABLE ER VULPECULAEThe eclipsing binary system ER Vul with the period of 0.6980960 days (Northcottand Bakos, 1967) was observed during four nights, 29 July-1 August, 1994, with the 51centimeter Cassegrain telescope of Birouni Observatory (Iran, Shiraz, latitude=29�36' N,longitude=52�31'48" E) using a photoelectric photometer equipped with an unrefrigeratedRCA 4509 photomultiplier tube. The observations were made through UBV �lters whichare approximately in the standard system. The probable errors of a single observationwere estimated to be about �0.01 in the three colours, i.e., corresponding to a measure ofthe observational scatter at a particular phase. The variable was observed di�erentiallywith respect to the comparison star HD200270. The star HD200425 was observed ascheck star.Figures 1,2 and 3 show the UBV light curves for ER Vul, respectively.The following light elements given by Ibanoglu et al. (1985) were used in computingthe phases of the individual observations:Min. I=J.D. Hel. 2440182.2621+0:d69809409�E.Table 1 indicates the photoelectric minimum times of ER Vul, in the three di�erent�lters. Table 1J.D. Hel. Filter Min.2449000+563.26074 U II563.25953 B II563.24449 V II564.29480 U I564.31173 B I564.28007 V ITable 2Date Phase29 July 1994 0.9448-0.131930 July 1994 0.3403-0.570731 July 1994 0.7729-0.98261 August 1994 0.2146-0.4309
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Figure 1

Figure 2
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Figure 3Our observations indicate the existence of asymmetry, especially in the beginning of theascending part of the secondary minimum. These phenomena can be explained as a resultof the presence of a gaseous stream owing from the secondary to the primary component,starting o� roughly in the inner Lagrangian point and falling behind the primary as thatstar moves round on its orbit (Struve, 1947). Also we see in our observations a shift forprimary and secondary minima from phases zero and 0.5.Table 2 lists the dates of observations and phases covered. The data has been foldedso that both primary and secondary minima are clearly visible. These observations doindicate proximity e�ects, wave-like distortions, mutual eclipses and short-term light uc-tuations (see Northcott and Bakos (1967)). F. ZEINALIM.T. EDALATIPhysics Dept.,School of SciencesUniversity of Ferdowsi,Mashad, IranM.T. MIRTORABIBirouni ObservatoryUniversity of Shiraz,Shiraz, IranReferences:Ibanoglu, C., Akan, M. C., Evren, S., and Tunca, Z., 1985, Inf. Bull. Var. Stars, No. 2782Northcott, R. J. and Bakos, G. A., 1967, Astronomical J., 72, 89Struve, O., 1947, Astrophys. J., 106, 255



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4191 Konkoly ObservatoryBudapest10 May 1995HU ISSN 0374 { 0676CONFIRMATION OF VARIABILITY IN THE � BOOTIS STARSHD142994 AND HD142703For the � Bootis star HD142994 two nights of di�erential photometry were obtainedin the Str�omgren photometric system. The observations were done by E. Paunzen withthe ESO 50 cm telescope at La Silla during the nights of 25/26 and 27/28 July 1994. Anintegration time of 15 seconds was chosen. HD143181 (mV= 7.4, B9V) and HD143232(mV= 6.8, F0) were used as comparison stars. The second comparison star was detectedas a new � Scuti star, which will be presented in a forthcoming IBVS-note (Paunzen etal., unpublished).The variability of HD142994 has been investigated by Weiss et al. (1994), where asemi-amplitude of 0.03 mag in Str�omgren b with a period of about 4 hours had beenderived. This photometry was not di�erential because at that time we were mainlyinterested in roAp{type variability. Hence we had to rely in our analysis on a constant skytransparency. Furthermore, the data sets obtained during the three nights were rathershort, on the order of 2.5 hours each.As part of our survey of pulsation among � Bootis stars we decided to reobserveHD142994 in two colors with the classical technique using two comparison stars (Fig.1). Our new observations con�rm the semi-amplitude of 0.031 mag in Str�omgren b andof 0.037 in Str�omgren v. However, the maximum amplitude in the frequency spectrumis found at a shorter period of about 3 hours (7.9 c/d, Fig. 2). This di�erence may becaused by the fact that our earlier data sets have an extremely poor duty cycle as well asa short time base, which did not allow us to resolve multiperiodicity and hence may haveled us to a di�erent period. HD142994 obviously pulsates in more than one frequency,because amplitude modulation is evident already in our rather limited data set.The periods of pulsating � Bootis stars usually are in the range of 0.8 to 2.1 hours.These values satisfy the PLC-relation of Stellingwerf (1979) for early A-type stars at theZAMS. E�ective temperature and gravity of HD142994 indeed are typical for an earlyA-type star. But this � Bootis star pulsates with a period which is too long for a star atthe ZAMS. This evidence may indicate that HD142994 is evolved. An extensive observingcampaign is required to investigate the evolutionary status of this star.Two additional nights of di�erential photometry in the Str�omgren systemwere obtainedby the same observer for the � Bootis star HD142703 with the ESO 50 cm telescope (23/24and 24/25 July 1994). The integration time was 15 seconds. HD142640 (mV=6.4, F6V)and HD143333 (mV=5.5, F7V) were used as comparison stars (Fig. 3).HD142703 was previously observed in 1993 (Paunzen and Weiss, 1994) and found tobe variable. The amplitude was much smaller (5 mmag) than in the case of HD142994and in addition the photometric quality of the nights was not excellent. To corroboratethe variability of HD142703, we reobserved this star in 1994.
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JD  2.449.559 +Figure 1. Light curves for Str�omgren b of HD142994 (top) and HD143181 (bottom) forthe night of 25/26 July 1994
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frequency (1/d)Figure 2. Amplitude spectrum of the di�erential data (HD142994 { HD143181) forboth nights and for Str�omgren b
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JD  2.449.558 +Figure 3. Light curves for Str�omgren b of HD142703 (top), HD142640 (center) andHD143333 (bottom) for the night of 23/24, July 1994
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4Our new observations result in a frequency of about 16.5 c/d (P=87minutes) for band a semi-amplitude of slightly more than 3 mmag for b and v, which is less thanwhat we found in 1993. The derived period happens to be about twice the period foundin 1993 (P=46min) which again may be caused by inadequate data sets aggravated bymultiperiodicity. Presently, we can only state that there is no doubt about the photometricvariability of HD142703. A full analysis of this variable star can only be based on improveddata, preferably obtained within a multi-site observing campaign.Acknowledgement: This research was done within the working group Asteroseismology{AMS and was supported by the Hochschuljubil�aumsstiftung der Stadt Wien and theInternational O�ce of the University of Vienna.E. PAUNZENU. HEITERW.W. WEISSInstitut f�ur AstronomieT�urkenschanzstr. 17A-1180 Wien, AustriaE-mail: PAUNZEN@ASTRO.AST.UNIVIE.AC.ATReferences:Paunzen, E., Weiss, W.W., 1994, IBVS, No. 3986Stellingwerf, R.F., 1979, ApJ, 227, 935Weiss, W.W., Paunzen, E., Kuschnig, R., Schneider, H.,1994, A&A, 281, 797



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4192 Konkoly ObservatoryBudapest15 May 1995HU ISSN 0374 { 0676THE ACTIVE STAR RE0041+342The sky was surveyed in the extreme ultraviolet by the satellites ROSAT (Pounds etal. 1993) and EUVE (McDonald et al., 1994) and from the catalogues of these sources Ihave been looking for brightness variations in the F, G, and K spectral type stars. Thisis a report about one of these stars namely RE0041+342=BD+33�94.The automated 0.5-m. telescope, R �lter and CCD camera of the Climenhaga Ob-servatory of the University of Victoria was used to make these photometric observations(Robb et al., 1992).The frames had the bias subtracted and were at-�elded in the usual manner usingIRAF. The magnitudes were found from aperture photometry using the PHOT package ofDAOPHOT (Stetson 1987). The coordinates of each star for photometry were found frominspection of a few frames taken at the beginning, middle and end of the night. Thesepositions were used as initial positions for the Gaussian centering option which preciselycentered the 6 arc second aperture on each star for each frame.The mean and standard deviation of the comparison=BD+33�95 minus check starR magnitude di�erences are 3:437 � 0:017 ensuring the constancy of both stars at thislevel. Due to the small �eld of view �rst order extinction e�ects were negligible andno corrections have been made for them. No corrections have been made for the colourdi�erence between the stars to transform it to a standard system.A spectrum of RE0041+342 was obtained using the Dominion Astrophysical Observa-tory's 1.8-m. telescope and 2131B spectrograph on the 6 January 1994 UT, with a dis-persion of 1.5 Angstroms per pixel. It is shown in Figure 1 with a spectrum of HR1099, awell known RS CVn star of spectral type K0V, and a spectrum of Beta Cancri, classi�edas K4III (Yamashita et al. 1978). Pounds et al. (1993) report a spectral type of Ge.RE0041+342 has obvious emission in the Ca H and K lines indicating an active chromo-sphere. This emission would tend to make one cautious about using the hydrogen lines tomake a classi�cation, since such an active star often has some hydrogen emission as well.Inspection of the G-Band and the Fe I 4272 and Cr I 4290 lines lead me to classify thestar as a K3Ve.Photometric observations of RE0041+342 were begun on Julian Date 2449315 and areplotted in Figure 2. It is obvious that there was a large brightening of the star at 4hours UT. This star was monitored on 23 nights and at no time was a similar brighteningobserved. The cause of the brightening then must be a large are. UV Ceti type arestars have a spectral type of late K or M and ares generally of a few minutes durationbut small amplitudes in the red region of the spectrum.Very energetic ares have been seen on the close binary star V711 Tau = HR1099, byZhang et al. (1990) reporting an amplitude of 0.18 in V and a duration of 4.5 hours andby Henry and Hall (1991) reporting an amplitude of 0.424 in V and a duration of 6 or 7
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Figure 4. Di�erential R magnitude phased on a period of 1.536 days for August 1994hours. An even larger are may have been the one seen on FK Comae (G2III) reported byMorris and Milone (1983). The R band amplitude of the are on RE0041+342 was 0.39magnitudes and its duration was about 3 hours. Thus the are observed on RE0041+342was exceptionally large but not unique.During the winter of 1993-1994 variations of brightness from night to night were obviousand the few long nights showed that the period of the variation must be more than a fewhours. However periodograms of this data were inadequate to reveal a believable period.Observations were made on eight more nights in the summer of 1994 and a sine curve �tto this data reveals a minimum chi squared at a period of 1:536 � 0:025 days as seen inFigure 3.



4A plot of the di�erential R magnitudes for the summer 1994 data phased at this periodis shown in Figure 4. In spite of six of the nights being observed in one week, there is somevariation in the mean brightness from night to night. The winter data phased on thisperiod show a similar light curve with a slightly di�erent shape. Three more nights wereobserved in September 1994 and showed no detectable variation and a mean di�erence inR magnitude of �0:14. So the variations are probably caused by starspots and di�erentialrotation or spot evolution cause the brightness variations to change on a monthly timescale. Since the brightness variations are not strictly periodic, the period found is onlyapproximately that of the rotation of the star.RE0041+342 is a rapidly rotating K4V star with active regions on its surface causingbrightness variations, EUV emission, Ca H and K emission, and ares. The author wishesto thank David Balam for assistance in obtaining the spectra at the DAO.R. M. ROBBVisiting Astronomer at theDominion Astrophysical Observatoryand theClimenhaga Observatoryof the Dept. of Physics and AstronomyUniversity of VictoriaVictoria, BC, CANADA, V8W 3P6Internet: robb@uvphys.phys.uvic.caReferences:Henry, G. W., and Hall, D. S., 1991, ApJ, 373, L9McDonald, K., Craig, N., Sirk, M. M., Drake, J. J., Fruscione, A., Vallerga, J. V., andMalina, R. F., 1994, AJ, 108, 1843Morris, S. L., and Milone, E. F., 1983, PASP, 95, 376Pounds, K. A., et al. 1993, MNRAS, 260, 77Robb, R. M. and Honkanen, N. N., 1992, in A.S.P. Conf. Ser. 38, Automated Telescopesfor Photometry and Imaging, ed. Adelman, Dukes and Adelman, 105Stetson, P. B., 1987, PASP, 99, 191Yamashita Y., Nariai K., and Norimoto Y., An Atlas of Representative Stellar Spectra,1978, A Halsted Press Book John Wiley & Sons, New York and TorontoZhang, R., Zhai D., Zhang, X., Zhang, J., Li, Q., 1990, IBVS, No. 3456



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4193 Konkoly ObservatoryBudapest16 May 1995HU ISSN 0374 { 0676HS VIRGINIS { A DWARF NOVA WITH8-DAY OUTBURST CYCLE LENGTHHS Vir was discovered as an ultraviolet excess object PG 1341�079 and was subse-quently con�rmed by spectroscopy to be a cataclysmic variable by Green et al. (1982,1986). They reported two magnitude variability, but its nature remained little revealed.Some authors have classi�ed this object as a nova-like star, others as a dwarf nova witha small amplitude.Photographic photometry was undertaken by Osminkin (1985), who showed existenceof relatively frequent short, faint outbursts, and presence of a bright (�12.8 mag) outburst.Unfortunately Osminkin's observations were so sparsely done that the materials were notenough to determine the outburst parameters or the dwarf nova subtype. Howell etal. (1990) tried to get the orbital period of this system by photometry made duringquiescence, but the result remained inconclusive.Another important observation was carried out by Ringwald (1993). He obtaineda number of radial velocity mesurements, and derived the best estimate of the orbitalperiod of 0.0836 day (with possible aliasing problems), which is just below the lower edgeof the period gap. This suggests that HS Vir may be a candidate of SU UMa-type dwarfnova (for a review, see Warner 1985). One problem of this suggestion is that HS Virhas much smaller outburst amplitude (mostly 1 mag) which makes a clear contrast tousual SU UMa-type dwarf novae. However, recent discovery of a new subgroup of lowoutburst-amplitude SU UMa-type dwarf novae, named ER UMa stars or RZ LMi stars(Kato and Kunjaya 1995; Nogami et al., 1995; Robertson et al., 1995; Misselt and Shafter1995; hereafter ER UMa stars) has called our attention to HS Vir with a similar outburstamplitude.Observations were carried out using a CCD camera (Thomson TH 7882, 576 � 384pixels) attached to the Cassegrain focus of the 60 cm reector (focal length=4.8 m) atOuda Station, Kyoto University (Ohtani et al., 1992). To reduce the readout noise anddead time, an on-chip summation of 2�2 pixels to one pixel was adopted. An interference�lter was used which had been designed to reproduce the Johnson V band. The exposuretime was between 30 and 120 s. The frames were �rst corrected for standard de-biasingand at �elding, and were then processed by a microcomputer-based automatic-aperturephotometry package developed by one of the authors (T.K.). The di�erential magnitudesof the variable were determined using a local standard star [C1: 13h43m24:s84 �08�1025:002(J2000.0), V=12.2: The position and magnitude were taken from the Guide Star Catalog].The constancy of this comparison was checked against several stars in the same �eld (C2and C3; see Figure 1).The resulting general light curve is given in Figure 2. The light curve �rst clearlyestablished the dwarf-nova nature of HS Vir, with a very stable outburst cycle length of
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Figure 2. V-band light curve of HS Vir. The zero point of the relative magnitudescorresponds to V=12.2. Regular short outbursts spaced by 8 days are evident.



38 days. The observed amplitudes of outbursts were 1.1{1.8 mag, which are clearly smallerthan those of usual dwarf novae. Other important points are the shortness of outbursts(one or two days), and the rapid decline up to 1.1 mag d�1 from the outburst peak. Theshortness and the rapid decay of outbursts are very characteristic of normal outbursts ofSU UMa-type dwarf novae. The shortest known recurrence time of normal outbursts inSU UMa stars had been 8 days in YZ Cnc, before the discovery of ER UMa stars. Thisvalue of HS Vir closely matches that of YZ Cnc, except outburst amplitudes, which aremore similar to those of ER UMa stars. Although we have not yet detected superoutburstnor superhumps in this system, a search for these phenomena would surely bring the longconfusing history of HS Vir to an end, and would prove the position of HS Vir among agroup of low outburst-amplitude SU UMa-type dwarf novae, i.e. YZ Cnc, ER UMa starsand V503 Cyg (Harvey et al., 1995).A record of the brightest outburst on JD 2443667 by Osminkin (1985), althoughseverely undersampled, shows that this outburst lasted more than three days, and thisoutburst may be identi�ed as a superoutburst. Con�rmation of superoutbursts and su-perhumps, and determination of supercycle (recurrence time of superoutbursts) will be anext important step toward full understanding of this rather peculiar dwarf nova.Part of this work is supported by a Research Fellowship of the Japan Society for thePromotion of Science for Young Scientists (T.K). Taichi KATODaisaku NOGAMISeiji MASUDARyuko HIRATADept. of Astron., Faculty of Sci.Kyoto UniversitySakyo-ku, Kyoto 606-01 JapanReferences:Green, R. F., Ferguson, D. H., Libert, J., Schmidt, M., 1982, PASP, 94, 560Green, R. F., Schmidt, M., Liebert, J., 1986, ApJS, 61, 305Harvey, D., Skillman, D. R., Patterson, J., Ringwald, F. A., 1995, PASP in pressHowell, S. B., Szkody, P., Kreidl, T. J., Mason, K. O., Puchnarewicz, E. M., 1990, PASP,102, 758Kato, T., Kunjaya, C., 1995, PASJ, 47, 163Misselt, K. A., Shafter, A. W., 1995, AJ, 109, 1757Nogami, D., Kato, T., Masuda, S., Hirata, R., 1995, IBVS, No. 4155Ohtani, H., Uesugi, A., Tomita, Y., Yoshida, M., Kosugi, G., Noumaru, J., Araya, S.,Ohta, K. et al., 1992, Memoirs of the Faculty of Science, Kyoto University, SeriesA of Physics, Astrophysics, Geophysics and Chemistry, 38, 167Osminkin, E. Yu., 1985, Perem. Zvezdy, 22, 261Ringwald, F. A., 1993, Ph. D. thesis, Dartmouth CollegeRobertson, J. W., Honeycutt, R. K., Turner, G. W., 1995, PASP in pressWarner, B., 1985, Interacting Binaries, ed P. P. Eggelton, J. E. Pringle (D. Reidel Pub-lishing Company, Dordrecht) p367



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4194 Konkoly ObservatoryBudapest18 May 1995HU ISSN 0374 { 0676TIMES OF MINIMA OF EIGHT ECLIPSING BINARIESWe report times of minima of eccentric eclipsing binaries derived from photometricobservations made at Ege University Observatory in Turkey and at Cerro Tololo Inter-american Observatory (CTIO) in Johnson B and V �lters, and at the High AltitudeMaidanak Observatory in Uzbekistan in Johnson U,B,V,R �lters. Heliocentric times ofminimum were estimated for each �lter by using the method of Kwee and Van Woerden(1956) as adapted to a Macintosh computer. The adopted time of minimumwas then theaverage over all �lters. In all cases the times of minimum in di�erent �lters was concor-dant. Uncertainties in the times of minima were estimated from the values of standarderror computed by the method and from the di�erences in times derived from the various�lters used. Primary eclipses are designated as type 1 eclipses, and secondary eclipses astype 2.We would like to acknowledge �nancial support of our work by the American Astro-nomical Society through the Edith J. Woodward Award and from the Margaret CullinanWray Charitable Lead Annuity Trust.Claud H. SANDBERG LACYDepartment of PhysicsUniversity of ArkansasFayetteville, Arkansas 72701USACafer IBANOGLUZ. TUNCAS. EVRENC. AKANV. KESKINEge UniversityBornova-IzmirTurkey
Mamnun ZAKIROVG. ARZUMANYANTSR. ISHANKULOVV. KHARCHENKOHigh AltitudeMaidanak ObservatoryAstronomical InstituteTashkent 700052Uzbekistan

Reference:Kwee, K.K., and van Woerden, H., 1956, B.A.N., 12, 327



2Star JD of Min Type Observatory�2400000IT Cas 49539.3517 � 0.0008 1 Maidanak49578.3208 � 0.0008 1 Maidanak49580.4645 � 0.0007 2 Maidanak49582.2160 � 0.0006 1 MaidanakPV Cas 49185.4198 � 0.0007 2 Ege49192.4169 � 0.0010 2 Ege49199.4214 � 0.0005 2 Ege49213.4274 � 0.0005 2 Ege49214.3002 � 0.0006 1 Ege49220.4276 � 0.0008 2 Ege49249.3055 � 0.0005 1 Ege49256.3077 � 0.0002 1 Ege49277.3135 � 0.0004 1 Ege49529.3793 � 0.0006 1 Maidanak49570.5228 � 0.0003 2 Ege49578.3945 � 0.0004 1 Ege49592.3961 � 0.0006 1 MaidanakEK Cep 49195.5084 � 0.0002 1 Ege49204.3642 � 0.0001 1 Ege49255.4783 � 0.0010 2 Ege49567.4431 � 0.0003 1 Ege49607.2935 � 0.0002 1 EgeV541 Cyg 49560.2668 � 0.0008 1 MaidanakV364 Lac 49223.4042 � 0.0005 2 Ege49278.4195 � 0.0005 1 Ege49594.5363 � 0.0006 1 EgeFS Mon 49727.8277 � 0.0003 2 CTIOFT Ori 41575.5136 � 0.0003 1 Ege41675.5043 � 0.0005 2 Ege49721.5833 � 0.0007 2 CTIO49724.7338 � 0.0003 2 CTIO49725.6427 � 0.0001 1 CTIOGG Ori 48590.3086 � 0.0007 1 Maidanak48911.4212 � 0.0007 2 Maidanak48948.4090 � 0.0012 1 Maidanak49366.1968 � 0.0010 1 Maidanak49717.6624 � 0.0002 1 CTIO



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4195 Konkoly ObservatoryBudapest24 May 1995HU ISSN 0374 { 0676A LIST OF VARIABLE STARS SIMILAR TO  DorIn this note we compile data on stars that appear to constitute a new class of variablestars. These stars typically have spectral types near F0 and luminosity classes of V orIV-V. They are variable up to 0.1 mag in V on a time scale of 0.5 to 3 days { an order ofmagnitude longer than the fundamental radial pulsation period for stars of this density.Some exhibit two or more frequencies. The evidence is that these stars are variable owingto non-radial g-mode pulsations. Given that  Dor was the �rst one found to be variable(Cousins & Warren 1963), it has been suggested that they be known as \ Doradusstars". Our list is a consequence of the rapidly growing scienti�c interest in these stars.For instance, multi-longitude campaigns are planned for four of the stars during 1995;these are necessary to avoid aliasing of the frequencies of variation for stars with � 1 dayperiods.In Tables 1, 2, and 3, respectively, we give various data on the bona �de members ofthe group, on other candidates, and on one star formerly regarded as being of the  Dortype. The coordinates are equinox 2000. The photometric periods are given in days.The projected rotational velocities v sin i are in km s�1. Table 1 is only for stars witha considerable amount of available data. Table 2 contains all objects we found in theliterature which were reported to be related with the  Dor phenomenon. In the tableswe provide Str�omgren photometry from Hauck & Mermilliod (1990) supplemented bynew observations of Handler (1995). In the references we include only published papers.We do note, however, that Zerbi (private communication) informs us there is a paper inpreparation on NGC 2516 which provides evidence for additional four  Dor candidatesin that cluster. Table 1. Bona Fide MembersStar HD < V > (b� y) m1 c1 �RA DEC Sp Period(s) v sin i Remarks References224945 6.9 0.192 0.147 0.719 2.74300:02:02.4 �02:45:59 (F0) 1.072, 1.495 55 11, 12, 14 Dor 27290 4.25 0.201 0.173 0.658 2.74204:16:01.0 �51:29:21 F0V 0.733, 0.757 62 2, 3, 219 Aur 32537 5.00 0.217 0.152 0.642 2.72305:06:40.7 +51:36:01 F0V 1.258, 2.895 18 1 4, 13, 162 Pup B 62683 6.89 0.201 0.165 0.634 2.72707:45:28.7 �14:41:09 A8V 1.92 or 0.48 20164615 7.06 0.230 0.178 0.624 2.71518:01:32.9 +11:17:08 F2 IV{V 0.815 60 9, 10224638 7.2 0.198 0.157 0.680 2.72623:59:34.5 �01:51:02 (F0) 1.233, 1.460 24 11, 12, 14



2Table 2. Other CandidatesStar HD < V > (b� y) m1 c1 �RA DEC Sp Period(s) v sin i Remarks References23375 8.58 0.228 0.172 0.719 2.76503:45:34.4 +24:27:50 A9V > 0:2 75 1NGC2516 C52 10.29 0.278 0.176 0.673 2.7617:55:52 �60:24:37 0.2-0.4 2 5NGC2516 C69 11.21 0.282 0.117 0.739 2.7617:56:19 �60:36:59 0.2-0.4 5NGC2516 C93 11.13 0.263 0.144 0.797 2.7767:54:25 �60:30:40 0.2-0.4 5NGC2516 C96 11.23 0.257 0.151 0.720 2.7667:54:13 �60:35:09 0.2-0.4 5� 1 Hya 81997A 4.60 0.296 0.164 0.448 2.6619:29:08.4 �02:46:07 F6V (days) 25 18106103 8.12 0.264 0.160 0.449 2.67512:12:24.9 +27:22:49 F4V (0.83) 6 3 19 Vir 110379/80 3.48 0.242 0.152 0.522 2.70812:41:41.4 �01:26:58 F0V ? 28 4 23111829 9.46 0.228 0.100 1.000 2.80612:53:41.3 �74:53:46 A1 IV-V 1.8 ? 5 8117777 9.2513:32:03.3 +28:35:05 F2V (1) 22BS 8799 218396 5.99 0.181 0.142 0.678 2.74523:07:28.3 +21:08:05 A5V 0.510 45 17Table 3. Star formerly on the listStar HD < V > (b� y) m1 c1 �RA DEC Sp Period(s) v sin i Remarks References96008 6.74 0.209 0.165 0.703 2.72711:03:43.7 �51:21:11 F0V 0.309873 85 6 6, 7, 15References to Tables 1{3:1. Breger M., 1972, ApJ, 176, 3672. Cousins A. W. J., 1992, The Observatory, 112, 533. Balona L. A., et al., 1994, MNRAS 267, 1034. Krisciunas K., et al., 1993, MNRAS, 263, 7815. Antonello E., Mantegazza, L., 1986, A&A, 164, 406. Lampens P., 1987, A&A, 172, 1737. Matthews J. M., 1990, A&A, 229, 4528. Mantegazza L., Poretti E., Antonello E., 1991, IBVS, No. 36129. Abt H. A., Bollinger G., Burke E. W., Jr., 1983, ApJ, 272, 19610. Rucinski S. M., 1985, PASP, 97, 657



311. Mantegazza L., Poretti E., 1991, IBVS, No. 369012. Mantegazza L., et al., 1993, ASP Conf. Ser. 40, 65113. Kazovarets E. V., Samus N. N., 1995, IBVS, No. 414014. Mantegazza L., Poretti E., Zerbi, F. M., 1994, MNRAS, 270, 43915. Mantegazza L., Poretti E., 1995, A&A, 294, 190. See also Delta Scuti Star Newsletter(Vienna), No. 8, 1316. Krisciunas K., et al., 1995, MNRAS, 273, 66217. Rodriguez E., Zerbi, F. M., 1995, IBVS, No. 417018. Lockwood G. W., Ski� B. A., Thompson D. T., 1993, IAU Colloq. 136, StellarPhotometry - Current Techniques and Future Developments, C. J. Butler &I. Elliott (eds.), p. 9919. Handler G., 1994, Delta Scuti Star Newsletter (Vienna), No. 7, 1120. Vaz L. P. R., Andersen J., 1984, A&A, 132, 21921. Balona L. A., Krisciunas K., Cousins, A. W. J., 1994, MNRAS, 270, 90522. Hall D. S., 1995, Robotic Telescopes: Current Capabilities, Present Developments,and Future Prospects for Automated Astronomy, G. W. Henry & J. A. Eaton (eds.),ASP Conf. Series, No. 79, p. 6523. Ho�eit D., 1992, JAAVSO, 21, 55Remarks to Tables 1{3:1. 9 Aur was designated V398 Aur in the latest name-list of variable stars (Ref. 13 above).2. Cluster membership doubtful (Ref. 5 above); Str�omgren indices suggest high metallicity, thus the absolutemagnitude of the star in Figure 1 could be too low3. Period uncertain due to aliasing4. The magnitudes and colors given are for the slightly brighter of the two nearly identical components.5. Note correct HD number6. Shown to be an ellipsoidal binary (Ref. 15 above)
Figure 1. Color-magnitude diagram of the stars similar to  Dor. Circles: stars fromTable 1. Triangles: NGC 2516 stars. Dots: other candidates from Table 2. The ZeroAge Main Sequence is adopted from Crawford (1975, 1979), while the borders of theinstability strip are taken from Breger (1979).



4In Figure 1 we give a color-magnitude diagram of the bona �de members and theother candidates. For �eld stars and doubtful members of clusters, we calculated theunreddened colors and absolute magnitudes from the Str�omgren photometry by applyingthe calibrations of Crawford (1975, 1979).The authors would appreciate receiving from other observers further data and news ofnew candidates, since this list will be continuously updated.Some information in the table was obtained from the simbad data retrieval system, adata base of the Astronomical Data Centre, Strasbourg, France.Acknowledgements: L. Mantegazza kindly supplied a program for calculating dered-dened colors and absolute magnitudes from uvby� photometry.K. KRISCIUNAS?G. HANDLER??? Joint Astronomy Centre, 660 N. A'oh�ok�u Place, University Park, Hilo, Hawaii 96720,USA, e-mail: kevin@jach.hawaii.edu?? Institut f�ur Astronomie, T�urkenschanzstra�e 17, A-1180 Wien, Austriae-mail: handler@astro.ast.univie.ac.atReferences:Breger, M., 1979, PASP, 91, 5Cousins, A. W. J., Warren, P. R., 1963, MNASSA, 22, 65Crawford, D. L., 1975, AJ, 80, 955Crawford, D. L., 1979, AJ, 84, 1858Handler, G., 1995, The Observatory, submittedHauck, B., Mermilliod, M., 1990, A&AS, 86, 107



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4196 Konkoly ObservatoryBudapest24 May 1995HU ISSN 0374 { 0676PERIODS AND TYPES FOR SIX RED VARIABLESKaiser (1991, 1992) reported the photographic discovery of several new variable starsand the rediscovery of several variables listed in the New Catalogue of Suspected VariableStars (Kholopov et al., 1982). I have examined these stars on Harvard patrol plates ofthe Damon blue series (IIa-O) from 1973-1989. This report presents the results for sixDHK variables of late spectral type. Except when noted, magnitudes of comparison starswere estimated with an image scale calibrated to photoelectric B magnitudes in nearby�elds of the Guide Star Photometric Catalogue (Lasker, Sturch et al., 1988). Equatorialcoordinates and alternate identi�cation in various catalogues can be found in the 71st and72nd Name Lists of Variable Stars, as cited.DHK18=TT SextantisSpectral type M4. Designated TT Sex in the 71st Name List (Kazarovets et al., 1993).Observed on 202 plates, using a comparison star sequence extended from the two compari-son stars for BV715=RU Sex cited by Strohmeier et al. (1965). Observed range 10.4-11.9ptg. The light curve (Figure 1) gives a super�cial impression of semiregular variations,but detailed plots of each season's data show that no two cycles are similar. DFT analysisfound only a weak frequency peak near 700 days, but this period is expressed by only onecycle on the light curve (centered at JD2446000). Altogether, these observations suggestthat variations are of the slow irregular type.DHK24=V1060 TauriSpectral type C4II. Designated V1060 Tau (Kazarovets et al., 1993). Observed on163 plates, range 10.3-11.8 ptg. The discovery report (Kaiser, 1992) gave this variablean uncertain assigment to the slow irregular class (Lb:). DFT analysis found a strongfrequency peak at P=1163 days and a second, moderately strong peak at P=527 days.Therefore, this star appears more likely to be SR type with long and perhaps multipleperiods.DHK=V704 CassiopeiaeSpectral type M1. First noted by Espin (1894). Recently designated V704 Cas in the72nd Name List (Kazarovets and Samus, 1995). Observed on 175 plates, range 11.4-12.1ptg. The light curve (Figure 1) shows distinct semiregular variations, with the amplitudeof each cycle ranging from 0.2-0.7 magnitude. DFT analysis indicates a period of 379days, which supersedes the estimate of 350: days in the discovery report.
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Figure 1



3DHK26=BP Canum VenaticorumSpectral type K5. Observed on 139 plates. Recently designated BP CVn (Kazarovetsand Samus, 1995). Variability was �rst reported by Weber (1963), who found a rangeof 11.4-12.1 ptg. I adopted his comparison sequence but found it necessary to add twofainter stars to accommodate my observed range of 11.9-12.8 ptg. The light curve (Fig-ure 1) shows semiregular variations generally characterized by steep minima and broadmaxima. DFT analysis found a strong frequency peak at P=317 days, which supersedesthe preliminary estimate of 300: days in the discovery report.DHK27=V517 PerseiSpectral type M8. Recently designated V517 Per (Kazarovets and Samus, 1995). Ob-served on 113 Damon plates, using comparison star magnitudes interpolated from the HUPer sequence of Meshkova (1940) less than 1 degree east of this new variable. Observedrange 10.5-11.4 ptg. DFT analysis found a strong frequency peak at P=860 days, whichis expressed by two prominent cycles on the light curve (Figure 1). However, additionalobservations from 125 RH series plates, 1931-1952, show only a weak frequency peak at1067 days and no sign of a period near 860 days. This star is probably a slow irregu-lar variable with characteristic cycles of 800-1100 days and minor variations of shorterdurations.DHK28=LM PegasiSpectral type M2. Recently designated LM Peg (Kazarovets and Samus, 1995). Ob-served on 166 plates, range 10.6-11.3 ptg. DFT period search found a weak frequencypeak equivalent to a period of 72 days, which supersedes the estimate of 150: days in thediscovery report. A light curve is not included here; a forthcoming report will presentphotoelectric photometry that supports the new period. This star appears to be a typicalsmall-amplitude, short period, red semiregular variable.Some of the information in this report was obtained from SIMBAD, database of Stras-bourg, France, Astronomical Data Center. I wish to thank Dr. Martha Hazen for theopportunity to use the Harvard College Observatory plate collection for this project.David B. WILLIAMS9270-A Racquetball WayIndianapolis, IN 46260 USAReferences:Espin, T. E., 1894, Astron. Nach., 135, 265Kaiser, D. H., 1991, Inform. Bull. Var. Stars, No. 3677Kaiser, D. H., 1992, Inform. Bull. Var. Stars, No. 3814Kazarovets, E. V., and Samus, N. N., 1995, Inform. Bull. Var. Stars, No. 4140Kazarovets, E. V., Samus, N. N., and Goranskij, V. P., 1993, Inform. Bull. Var. Stars,No. 3840Kholopov, P. N., editor, et al., 1982, New Catalogue of Suspected Variable Stars, MoscowLasker, B., Sturch, C. et al., 1988, Astrophys. Journ. Suppl., 68, 1Meshkova, T. S., 1940, Perem. Zvezdy, 5, 255Strohmeier, W., Knigge, R., and Ott, H., 1965, Inform. Bull. Var. Stars, No. 115Weber, R., 1963, Inform. Bull. Var. Stars, No. 21



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4197 Konkoly ObservatoryBudapest25 May 1995HU ISSN 0374 { 0676BH Cas IS AN ECLIPSING BINARYThe variability of BH Cas was discovered by Beljawsky (1931) and con�rmed byKukarkin (1938) who classi�ed it as possibly W UMa{type with period � 0:5 days. Ah-nert and Ho�meister (1943) found no star in the region of BH Cas with the proposedvariation. Metcalfe (1994) published observations supporting the variability of BH Cas.In Figure 1, observations of BH Cas obtained in the V{band on the nights of 8 Octo-ber 1994 (squares) and 19 February 1994 (triangles) are shown. The comparison star wasGSC 03665 00784 with a measured apparent visual magnitude of 13:61 � 0:02.The light curve con�rms that BH Cas is an eclipsing binary of W UMa{type, counterto the conclusion of Ahnert and Ho�meister. The period is P � 0:39 days, and the HJDepochs of primary and secondary minimumare T1 = 2449767:6661 and T2 = 2449634:7378respectively. Observations in the B{ and R{ bands indicate that (B�V)� 0:6 and(V�R)� 0:3.
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2Future e�orts at Steward Observatory will be concentrated on improving the V{bandlight curve and determining a more precise period. Collaboration is especially neededfor reconstruction of the B{ and R{band light curves. Observers at greatly di�erentlongitudes than Steward (Lw ' 7h 23:m8) would be most welcome. For �nder charts oradditional information, please contact the undersigned.T.S. METCALFESteward ObservatoryUniversity of ArizonaTucson, Arizona, USAtmetcalf@astro.as.arizona.eduReferences:Ahnert, P. and Ho�meister, C., 1943, KVBB, 28, 4Beljawsky, S., 1931, AN, 243, 115Kukarkin, B.W., 1938, NNVS, 5, 195Metcalfe, T.S., 1994, IBVS, No. 4038



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4198 Konkoly ObservatoryBudapest25 May 1995HU ISSN 0374 { 0676NSV7020 Boo = BV100 : RRab VARIABLEGeier, Kippenhahn and Strohmeier (1955) discovered the variability of the star NSV7020Boo = BV100. They reported brightness variations on a short time scale. Filatov (1960)gave photographic observations of the star, stating 12 epochs of maximum light. Finally,G�otz and Wenzel (1964) communicated the spectral type of the variable (F4). They alsoremarked that they found a pair of stars of similar brightness and spectral type at thegiven location. According to the bibliographical �le on variable stars kept at SonnebergObservatory, Germany, no other source of information on NSV7020 Boo is known.One of us (LM) observed NSV7020 Boo photographically in 1985 with the 25 cmRitchey{Chr�etien reector of the public observatory (\Sternwarte Eschenberg") in Win-terthur, Switzerland. His 100 observations were secured on 10 nights over a timespanof 85 days. These observations have never been published. They showed convincinglythat NSV7020 Boo = BV100 is an RRab type variable. But unfortunately, the period ofvariation could not be determined, because only one{rather uncertain{time of maximumlight (JD(max,hel) = 2446210.579 � 0.010) was observed.In the course of an observational stay at the Rosemary Hill Observatory of the Univer-sity of Florida, RD reobserved NSV7020 Boo photoelectrically in 1993. The details of theinstrumental setup were reported elsewhere (Diethelm, 1993). A total of 71 observationsin V and 32 measurements in B were secured between JD2449104 and JD2449125. Asreported by G�otz and Wenzel (1964), NSV7020 Boo is the following of a close pair ofstars. We used the leading member of the pair as the comparison star. We found thisstar to be constant to within the accuracy of our photometry by occasional checks usingthe standard star HR6092. From this di�erential photometry B = 11.99 � 0.02 and V =11.61 � 0.02 can be deduced for the primary comparison star.The short time base of only 21 days prevents the determination of accurate elements ofvariation for the star from the photoelectric data. The period value of P = 0.45845 daysyields the smoothest light curve in V, while the photographic data are best represented bya period of 0.45912 days. We have assumed that 6328 pulsations have taken place betweenthe photographic maximum determined by LM and the photoelectric maximum observedby RD (JD2449111.674 � 0.004) for the computation of the provisional elementsJD(hel,max) = 2449111.675 + 0.458455 � E. (1)Figures 1 and 2 show the photoelectric V and B�V light curve folded with the elementsgiven in (1).The photoelectric data yield the following basic parameters describing the light curveof NSV7020 Boo:�V: 11.59-12.76 V; �B: 11.71-13.08 B; M�m = 0:p15.
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Figure 1. Photoelectric V light curve of NSV7020 Boo

Figure 2. Photoelectric B�V colour curve of NSV7020 BooAcknowledgements: RD would like to thank the sta� of the Department of Astronomyof the University of Florida for the generous allocation of observing time and the contin-uous support during his stay at the Rosemary Hill Observatory. This investigation wassupported in part by the \Emilia Guggenheim-Schnurr Foundation".R. DIETHELMBBSAGRennweg 1CH-4118 RodersdorfSwitzerlande-mail: diethelm@astro.unibas.ch L. MOSERStockhornstrasse 15CH-3510 Konol�ngenSwitzerlandReferences:Diethelm, R., 1993, IBVS, No. 3903Filatov, G.S., 1960, Sov. Astr. Circular, No. 215, 20Geier, E., Kippenhahn, R., Strohmeier, W., 1955, KVB, No. 11G�otz, W., Wenzel, W., 1964, MVS, 2, 49



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4199 Konkoly ObservatoryBudapest26 May 1995HU ISSN 0374 { 0676ORBITAL PARAMETERS OF SIXSPECTROSCOPIC BINARY CEPHEIDSOur observations of Cepheid radial velocities using a CORAVEL-type photoelectriccorrelational spectrometer (Tokovinin, 1987) started in 1987. The results for 1987{1991were presented in the form of a catalog of Cepheid radial velocities (Gorynya et al.,1992a). This catalog contains about 1500 observations of nearly 80 galactic Cepheids. Ourobservations were continued, and in 1992{1994 we obtained more than 2100 radial velocitymeasurements for 87 Cepheids. Thus, our data base of original accurate (typical r.m.s.error about 0.5 km/s) radial velocity measurements contains more than 3600 observationsfor 107 Cepheids. We have also compiled a data base of all published radial velocitymeasurements for Cepheids; for Cepheids of our programme, this data base quotes a littlemore than 3800 observations. Our programme aims to gather good coverage of radialvelocity curves, optimally for each year of observations of a star. As the result, thesedata are well suited for the search and study of spectroscopic binary Cepheids. It is wellknown that spectroscopic binarity is a common phenomenon among classical Cepheids(Szabados, 1995).We were able to con�rm a number of earlier known spectroscopic binaries. Moreover,we have discovered several new ones: MW Cyg (Gorynya et al., 1992b), VZ Cyg (Samuset al., 1993), BY Cas (Gorynya et al., 1995).The present paper is devoted to new determinations of orbital elements for six Cepheidswith long series of radial velocity measurements available. We used our measurementsalong with published data extracted from our data base.In calculations of orbital elements the pulsational curve was approximated by trigono-metrical series of the order from 1 to 5, with light elements taken from our data base.The search for orbital periods used our standard software for analyzing periodicities ofvariable stars. The quality of approximation may be seen in the orbital and pulsationalradial velocity curves presented in Figures 1a-b. We ascribed to each data point (both inthe orbital and the pulsational curves) half of individual residual of radial velocity.Table 1 presents the results of our computation of orbital elements. N and n arerespectively the total number of velocity observations used and the number of our originalvelocity measurements for each star. We estimate the error of orbital periods as �3 � 5days, that of pericenter epochs, as �10 days, that of orbital eccentricities, as �0:02, thatof V, as �0:5 km/s.



2Table 1New Orbital Elements for 6 CepheidsFF Aql BY Cas VZ Cyg MW Cyg S Sge V350 SgrT0, JD 24: : : 45381 49384 49294 47997 48687 49103Porb, d 1433 563 725 441 676 1467e 0.09 0.22 0.05 0.04 0.18 0.31!, deg 327 288 332 91 202 292V , km/s {16.0 {58.7 {15.1 {12.8 {9.6 +11.2K, km/s +5.0 +9.1 +6.5 +5.8 +15.4 +10.3f(M) 0.018 0.040 0.020 0.009 0.243 0.142N 162 14 67 180 200 135n 69 14 58 131 83 79

Figure 1a. FF Aql, VZ Cyg, MW Cyg { decomposition of the radial velocity data intoorbital (left) and pulsational (right) components.
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Figure 1b. BY Cas, S Sge, V350 Sgr { decomposition of the radial velocity data intoorbital (left) and pulsational (right) components.This study was partially supported by ISF (grant NDD000), RFFR (grants 94-02-0437,95-02-05276), and \Astronomy" Program of Russian Federation (grants 2-192, 2-222).N.A. GORYNYAN.N. SAMUSInstitute of Astronomyof Russian Academy of Sciences48, Pyatnitskaya Str.Moscow 109017, RussiaL.N. BERDNIKOVA.S. RASTORGOUEVM.E. SACHKOVSternberg Astronomical Institute13, Universitetskij Prosp.,Moscow 119899, Russia



4References:Gorynya, N.A., Irsmambetova, T.R., Rastorgouev, A.S., and Samus, N.N., 1992a, Sov.Astron. Lett., 18, No. 5Gorynya, N.A., Samus, N.N., Irsmambetova, T.R., Kulagin, Yu.V., Rastorgouev, A.S.,Smekhov, M.G., and Tokovinin, A.A., 1992b, Inf. Bull. Var. Stars, No. 3776Gorynya, N.A., Samus, N.N., and Rastorgouev, A.S., 1995, Inf. Bull. Var. Stars, No. 4130Samus, N.N., Gorynya, N.A., Kulagin, Yu.V., and Rastorgouev, A.S., 1993, Inf. Bull.Var. Stars, No. 3934Szabados, L., 1995, Paper presented at the IAU Colloquium No. 155Tokovinin, A.A., 1987, Soviet Astronomy, 31, 98



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 4200 Konkoly ObservatoryBudapest31 May 1995HU ISSN 0374 { 0676PHOTOELECTRIC OBSERVATIONSOF THE T Tau TYPE VARIABLE BZ SgrBZ Sgr was included in our program of photoelectric observations of Cepheids becauseit was listed in GCVS{IV as a possible type II Cepheid. Recently it was found that thisstar was a T Tau type variable (Gregorio{Hetem et al., 1992).Table 1JD hel V U �B B � V (V �R)c (R� I)c2400000+49521.9180 12.416 { 0.813 { {49522.8532 11.454 { 0.765 { {49522.8589 12.129 { 1.113 { {49534.8826 11.228 { 0.922 0.717 0.71049536.7958 11.389 {0.214 0.978 0.576 0.70449543.8489 11.415 {0.096 0.978 0.708 0.74149545.7986 11.420 {0.325 0.946 0.729 0.69449558.8643 11.433 {0.335 0.956 0.719 0.74549559.8604 11.370 { 1.035 { {49561.8530 11.927 { 1.045 0.773 0.79849564.8471 10.731 { 0.736 0.616 0.65649624.1843 12.336 { 1.242 0.895 {49625.1853 11.502 { 1.050 0.767 {49631.1532 12.924 { 1.300 0.974 {49632.1654 12.087 { 1.259 0.838 {49633.1678 11.956 { 1.251 0.819 {49634.1601 12.193 { 1.255 0.876 {49809.8911 12.219 { 1.239 0.794 0.83449810.8859 12.509 { 1.276 0.895 0.80949811.8923 11.507 { 0.969 0.711 0.75749813.8810 11.748 { 1.078 0.771 0.79549814.8712 11.896 { 0.945 0.713 0.75849817.8844 13.020 { 1.129 0.975 0.95349818.8754 12.400 { 1.054 0.820 0.85349821.8861 12.226 { 1.097 0.854 0.83349822.8847 12.195 { 1.149 0.855 0.86149823.8723 12.603 { 1.086 0.893 0.95849825.8869 11.756 { 1.036 0.762 0.768



2Our photoelectric UBV (RI)c measurements were carried out at CTIO. Las Campanasand Mt. Maidanak observatories from June 1994 to March 1995. Everywhere 60{cmreectors were used, and 28 observations were obtained. These observations are listed inTable 1. The accuracy of the individual data is near 0.01 mag in all �lters.The research described in this publication was made possible in part by grants No.NDD000 and No.NDD300 from the International Science Foundation and Russian Governmentas well as by grant No. 95{02{05276 from the Russian Foundation of Basic Research toLNB and OVV, and by funds awarded through the Natural Sciences and EngineeringResearch Council of Canada (NSERC) to DGT. L.N. BERDNIKOVO.V. VOZIAKOVASternberg Astronomical Institute13, Universitetskij prosp.Moscow 119899, RussiaD.G. TURNERSt. Mary's University923 Robie st.Halifax, NS B3H 3C3, CanadaReference:Gregorio{Hetem J., Lepine J.R.D., Quast G.R., Torres C.A.O., and de la Reza R.,1992, Astron. J., 103, 549


