
COMMISSIONS 27 AND 42 OF THE I. A. U.
INFORMATION BULLETIN ON VARIABLE STARS

Nos. 5201 { 5300
2001 November { 2002 July

EDITORS: K. OL�AH, J. JURCSIKTECHNICAL EDITOR: A. HOLLTYPESETTING: O. SZAB�OSUBSCRIPTIONS: Zs. K}OV�ARIEDITORIAL BOARD: H. Duerbek, G. Handler,D. Kurtz (hair), C. Maeroni, S.S. Saar, D. Sasselov,B. Ski�, E. Guinan (Div. V.), J. Christensen-Dalsgaard (Comm. 27.),P. Szkody (Comm. 42.), P. Harmane (advisor), N.N. Samus (advisor),C. Sterken (advisor), L. Szabados (advisor)
H{1525 BUDAPEST XII, Box 67, HUNGARYURL http://www.konkoly.hu/IBVS/IBVS.htmlHU ISSN 0374{0676



2 IBVS 5201 { 5300
COPYRIGHT NOTICE

IBVS is published on behalf of Commissions 27 and 42 of the IAU, by the KonkolyObservatory, Budapest, Hungary.Individual issues may be downloaded for sienti� and eduational purposes free ofharge. Bibliographi information of the reent issues an be entered to indexing systems.No IBVS issues may be stored in a publi retrieval system, in any form or by any means,eletroni or otherwise, without the prior written permission of the publishers. Priorwritten permission of the publishers is required to enter IBVS issues 1-4000 to an eletroniindexing or bibliographi system too.



IBVS 5201 { 5300 3
CONTENTS

2001
5201 TORRES, G.; LACY, C. H. S.; GUILBAULT, P. R.; DIETHELM, R.;BALDWIN, M. E.; LUBCKE, G. C.:The Period of LV Herulis Revisited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 35202 LLOYD, C.; WEST, K.:Photoeletri Observations of the Complex Low-amplitude Red Vari-able, UX Dra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 45203 BERNHARD, K.; MOSCHNER, W.:On the Variability of V1538 Aql (Brh V17) and GSC 1123.1704 (Brh V28) 1 { 35204 MOSCHNER, W.; FRANK, P.; AGERER, F.:New Elements for the Elipsing Binary V1036 Cyg . . . . . . . . . . . . . . . . . . . . . . . 1 { 35205 VAN CAUTEREN, P.; WILS, P.:GSC 2118-00297: a New Double-Mode Æ Suti Variable . . . . . . . . . . . . . . . . . . . 1 { 35206 BORKOVITS, TAM�AS; B�IR�O, IMRE BARNA; KOV�ACS, TAM�AS:New CCD Times of Minima of Elipsing Binary Systems . . . . . . . . . . . . . . . . . 1 { 25207 VANDENBROERE, J.; PIGULSKI, A.; VAN CAUTEREN, P.:NSV12223: a New W UMa Elipsing Binary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 45208 WATANABE, T.:Period Change of ES Del . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 35209 PERCY, JOHN R.; NYSSA, ZO�E; HENRY, GREGORY W.:Periods of Eleven K5-M0 Pulsating Red Giants . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 45210 ACHTERBERG, H.; HUSAR, D.:The RRab Star UX Tri: Disovery of a Blazhko E�et with ChangingPeriod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 45211 ROBB, R. M.; LINDNER, J. V.; STERN, L. A.; LINDNER, T. H.;BALAM,D. D.; CLEM, J. L.:Photometri Variability of the Stars USNO 0900-17903132, HD 191674 andHD 191616 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 45212 AGERER, F.:New Type and Elements for the Elipsing Binary OT Cep . . . . . . . . . . . . . . . . 1 { 25213 YUSHCHENKO, A. V.; GOPKA, V. F.; KHOKHLOVA, V. L.;TOMKIN, J.:Orbital Elements of SB2 System 66 Eri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 32002
5214 SEMKOV, E.H.:UBVRI Observations of V350 Cep in the Period 1998-2001 . . . . . . . . . . . . . . . 1 { 45215 PIKHUN, A.I.; YUSHCHENKO, A.V.:Mahine Readable Catalog of Odessa Patrol Plates . . . . . . . . . . . . . . . . . . . . . . . 1 { 25216 PASTUKHOVA, E. N.:A New Elipsing Binary in Sagitta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 25217 LLOYD, C.; PICKARD, R. D.; CHAMBERS, R. H.:The Periods of the Semiregular Variable V370 And . . . . . . . . . . . . . . . . . . . . . . . 1 { 4



4 IBVS 5201 { 5300
5218 PIGULSKI, A.; MICHALSKA, G.:NN Ser and V664 Cas: Two Pre-atalysmi Binaries with Large ReetionE�et . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 45219 BEHREND, R.; BUIL, CH.; ANTONINI, P.; DEMEAUTIS, CH.:GSC 628 290: a New EW/KW Variable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 25220 BALDINELLI, LUIGI; MAITAN, ALESSANDRO:CCD Minima of Seleted Binary Stars in 2001 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 25221 RICHMOND, M. W.:GSC 01621-02192: A New W UMa Elipsing Binary . . . . . . . . . . . . . . . . . . . . . . 1 { 35222 AR�EVALO, M. J.; L�AZARO, C.; BARRERA, E.; DOMINGUEZ, R. M.:J and K Infrared Light Curves of the Ative Binary BH Vir . . . . . . . . . . . . . . 1 { 45223 JASSUR, D. M. Z.; ZAREI, A.; KERMANI, M. H.:UBV Light Curves of AK Her . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 25224 NELSON, ROBERT H.:Minima of Binary Stars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 45225 KAZAROVETS, E. V.; PASTUKHOVA, E. N.:HadV67 = V648 Oph, a Remarkably Regular Mira . . . . . . . . . . . . . . . . . . . . . . . 1 { 35226 SMITH, D. A.; AKERLOF, C.; ASHLEY, M. C. B.; CASPERSON, D.;GISLER, G.; HENDEN, A.; MARSHALL, S.; MCGOWAN, K.; MCKAY,T.; PHILLIPS, M. A.; RYKOFF, E.; SHECTMAN, S.; VESTRAND, W.T.; WOZNIAK, P.:Disovery of the CV ROTSE3 J015118.59{022300.1 . . . . . . . . . . . . . . . . . . . . . . 1 { 45227 MARINO, G.; CATALANO, S.; FRASCA, A.; MARILLI, E.; TERIACA,L.:Radial Veloities and Orbital Solution of the Ative Binary Star FGUr-saeMajoris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 45228 NELSON, R. H.; LUBCKE, G. C.; HENDEN, A. A.; GUILBAULT, P. R.:Elipsing Variable GSC 2084.0777 = ROTSE1 J174103.55+273429.1 . . . . . . 1 { 45229 HOWELL, J. A.; HENDEN, A. A.; BALDWIN, M. E.; GUILBAULT,P. R.; HAGER, T.; WEST, D.; KUEBLER, P.; TERRELL, D.:Light Elements and Light Curve of the Elipsing Binary GSC 2605.0545 . . 1 { 45230 CSIZMADIA, SZ.; ZHOU, A. Y.; K�ONYVES, V.; VARGA, Z.; S�ANDOR,ZS.:Times of Minima of Elipsing Binaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 25231 KAISER, D. H.; PULLEN, A. C.; HENDEN, A. A.; BALDWIN, M. E.;GUILBAULT, P. R.; HAGER, T.; TERRELL, D.:GSC 0983.1044: A Short-period RS CVn Binary . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 45232 BL�ATTLER, E.; DIETHELM, R.:CCD Light Curves of ROTSE1Variables, XIII: GSC3104:1384 Lyr,ROTSE1 GSC2632:319 Lyr, GSC3540:85 Lyr AND GSC3549:929 Dra . . . 1 { 45233 KIMESWENGER, S.; SCHMEJA, S.; KITZBICHLER, M. G.; LECHNER,M. F. M.; M�UHLBACHER, M. S.; M�UHLBAUER, A. D.:Period and Proper Motion of 1RXS J232953.9+062814 . . . . . . . . . . . . . . . . . . . 1 { 35234 BERNASCONI, L.; BEHREND, R.:GSC 650 475 and GSC 650 769: Two New Variable Stars . . . . . . . . . . . . . . . . . 1 { 35235 ROVITHIS-LIVANIOU, H.; ROVITHIS, P.; DJURA�SEVI�C, G.:The Variability of the Orbital Period of RZ Comae Berenies . . . . . . . . . . . . . 1 { 45236 PAZHOUHESH, R.; EDALATI, M. T.:New Elements of the Contat Binary V839 Ophiuhi . . . . . . . . . . . . . . . . . . . . . 1 { 3



IBVS 5201 { 5300 5
5237 BOECHE, C.; MUNARI, U.; TOMASELLA, L.; BARBON, R.:Spetrosopi Orbit of the Elipsing Binary V2031 Cyg in the Field ofthe Open Cluster NGC 6913�M 29 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 45238 RODR�IGUEZ, E.; GARC�IA, J. M.; MKRTICHIAN, D. E.:HD 12582: A New Æ St Variable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 25239 DEREKAS, A.; KISS, L. L.; SZAB�O, GY. M.; F}UR�ESZ, G.; S�ARNECZ-KY, K.; HEINER, ZS.:The Primary Minimum of OW Geminorum in 2002 . . . . . . . . . . . . . . . . . . . . . . . 1 { 45240 SPOGLI, C.; FIORUCCI, M.; TOSTI, G.; NUCCIARELLI, G.; GIRETTI,A. M.; MONACELLI, G.; MACCHIA, E.:BV (RI)C Observations of Some Dwarf Novae . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 45241 AR�EVALO, M. J.; L�AZARO, C.; BARRERA, E.:Infrared Light Curves of the Binary System HY Vir . . . . . . . . . . . . . . . . . . . . . . 1 { 45242 H�AJEK, P.; KOSS, K.; KUDRN�A�COV�A, J.; MOTL, D.:Variability of GSC 3151.0633 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 35243 KATO, TAICHI:Unusual Outbursting State of a Z Cam-Type Star HL CMa . . . . . . . . . . . . . . 1 { 35244 KIM, S.-L.; KWON, S.-G.; YOUN, J.-H.; KYEONG, J.-M.; LEE, J. W.:HD275525, GSC02866-01866 and GSC03429-01645 : Three New Delta Su-ti Type Variables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 45245 ZBORIL, M.:Minima of SV Cam from January 2001 - February 2002 . . . . . . . . . . . . . . . . . . 1 { 25246 ANTIPIN, S. V.; SHUGAROV, S. YU.; KROLL, P.:Missed Nova Aquilae 1985 on Mosow and Sonneberg Plates . . . . . . . . . . . . . . 1 { 45247 STARK, M. A.; TAYLOR, J. M.:A New Short Period Variable Star in Cygnus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 25248 VAN CAUTEREN, P.; WILS, P.; LAMPENS, P.; STRIGACHEV, A.:On the Period of the High Amplitude Æ Suti Variable DW Ps . . . . . . . . . . . 1 { 45249 STANISHEV, V.:NSV 786 is Not a Catalysmi Variable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15250 PANOV, KIRIL P.; DIMITROV, DINKO P.:The Flare Ativity of UV Ceti 1982�1984 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 35251 LACY, C. H. S.; STRAUGHN, A.; DENGER, F.:Times of Minima of Elipsing Binaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 35252 KOZHEVNIKOV, V. P.; KOZHEVNIKOVA, A. V.:Observations of Outside-elipse Brightness Variations of CM Dra . . . . . . . . . 1 { 45253 SPOGLI, CORRADO; FIORUCCI, MASSIMO; NUCCIARELLI, GIULI-ANO; TOSTI, GINO; RAIMONDO, GABRIELLA; MACCHIA, ENRICO;MONACELLI, GIUSEPPE:BV (RI)C Observations of FY Vul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 35254 ANTONELLO, E.; FUGAZZA, D.; MANTEGAZZA, L.; STEFANON M.:Variable Stars in Field A of NGC 6822 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 45255 DEREKAS, A.; KISS, L. L.; BEBESI, ZS.:New V (RI)C Photometry of SW Laertae and AB Andromedae . . . . . . . . . . 1 { 45256 ZALINIAN, V. P.; TOVMASSIAN, H. M.; CARDONA, O.:Observations of the Flare Star EV La in 2000-2001 . . . . . . . . . . . . . . . . . . . . . . 1 { 45257 KOFF, R. A.; HENDEN, A. A.; KAISER, D. H.; LUBCKE, G. C.; TER-RELL, D.:GSC 4686 2315: A Short-period Algol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 3



6 IBVS 5201 { 5300
5258 PRIBULLA, T.; CHOCHOL, D.; VA�NKO, M.; PARIMUCHA, �S.:The First Ground-based Photometry of Contat Binaries FN Cam andEX Leo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 45259 Errata for Issues 4997 and 5145 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15260 LLOYD, C.; FRANK, P.; BERNHARD, K.; MOSCHNER, W.:GSC 1377-0969 (Brh V65), GSC 0477-0889 (Brh V100) and GSC 0669-0674(Brh V102) are New W UMa Variables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 45261 SIL'CHENKO, O. K.; MOISEEV, A. V.:Emission-line Flare of ES 560B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 35262 KATO, TAICHI; MATSUMOTO, KATSURA; UEMURA, MAKOTO:V893 So Is Not an ER UMa-Type Star . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 45263 �SAF�A�R, JAN; ZEJDA, MILOSLAV:CCD Times of Minima of Faint Elipsing Binaries III . . . . . . . . . . . . . . . . . . . . . 1 { 95264 BORISOV, G.; DIMITROV, D.; SEMKOV, E.; APOSTOLOVSKA, G.;BONEV, T.; IVANOVA, A.; BILKINA, B.; IVANOVA, V.; PANOV, K.:UBV RI Photometry of SN 2002ap in M74 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 35265 ANTIPIN, S.V.:A New 7-day Classial Cepheid in Cassiopeia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 25266 THORSTENSEN, J. R.:Reovery of AS Ps at Minimum Light . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 35267 WILS, P.; VAN CAUTEREN, P.; LAMPENS, P.:Multiperiodiity in the Æ Suti Variable GSC 2899-00521 . . . . . . . . . . . . . . . . . 1 { 45268 KATO, TAICHI; UEMURA, MAKOTO; ISHIOKA, RYOKO:Outburst Photometry of EY Cyg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 45269 BL�ATTLER, E.; DIETHELM, R.:CCD Light Curves of ROTSE1 Variables, XIV: GSC 1996:437 Com,GSC 2004:784 CVn, GSC 2001:300 Boo and GSC3026:1046 CVn . . . . . . . . . 1 { 45270 SOROKIN, P.; ANTIPIN, S.; SAMUS, N.:GSC1609.00690, a New Classial Cepheid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 25271 KOFF, R. A.; ROBB, R. M.; THANJAVUR, K.; HENDEN, A. A.; KAI-SER, D.H.; KUEBLER, J.P.:The Reddened W UMa System: GSC 1851-0320 . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 45272 ZALINIAN, V. P.; TOVMASSIAN, H. M.; CARDONA, O.; CHAVEZ, M.:Observations of Flare Stars V577 Mon and AD Leo . . . . . . . . . . . . . . . . . . . . . . . 1 { 45273 DONLEY, J.; FRIED, ROBERT; JONES, CAITLYNN; WADE, RI-CHARD A.:Light Maxima of the RRab Variable TU UMa in Early 2002 . . . . . . . . . . . . . . 1 { 25274 GIELES, M.; OROSZ, J. A.; HULLEMAN, F.; BROGT, E.; BAILYN,C. D.; GARCIA, M. R.:Ten New Semi-regular Variables in Sagittarius . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 75275 HAZEN, M. L.; HOFFLEIT, D.; KAZAROVETS, E.; KROLL, P.; SA-MUS, N.; WEBBINK, R. F.:OP Aql and V926 Aql . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 35276 SPOGLI, CORRADO; FIORUCCI, MASSIMO; TOSTI, GINO; CIPRINI,STEFANO; NUCCIARELLI, GIULIANO; MACCHIA, ENRICO; MONA-CELLI, GIUSEPPE:BV RI Observations of AH Her in the Years 2000-2001 . . . . . . . . . . . . . . . . . . . 1 { 45277 GOMEZ-FORRELLAD, JOSEP M.; GARCIA-MELENDO, ENRIQUE:The New Short Period EB Elipsing Binary System GSC 01343-02414 . . . . 1 { 2



IBVS 5201 { 5300 7
5278 GARCIA-MELENDO, ENRIQUE; JUAN-SAMSO, JORDI:The New Classial Cepheid NSV 02852 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 35279 NARUSAWA, S.; WAKI, Y.; IOROI, M.; TAKEUTI, M.:Short Period Variability of the Algol System AI Dra . . . . . . . . . . . . . . . . . . . . . . 1 { 35280 BRANICKI, A.; PIGULSKI, A.:V357Her: Another WUMa-Type Elipsing Binary Mislassi�ed as HADS 1 { 45281 CHRISTIAN, DAMIAN J.; MATHIOUDAKIS, MIHALIS; VENNES, STE-PH�ANE:EUVE J2244�15.9: A New Spetrosopi Binary . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 25282 ALIS, SINAN; KESKIN, M. MUSTAFA; ATAY, M. ERAY:Erratum to IBVS No. 4855 and Times of Minima of the Elipsing BinaryV357 Pegasi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 25283 COOK, L. M.; KATKOVA, E. V.; SOKOLOV, N. A.; GUSEVA, I. S.:BVRI Photometry of the Type I Hypernova SN 2002ap . . . . . . . . . . . . . . . . . . 1 { 35284 KATO, TAICHI; UEMURA, MAKOTO; ISHIOKA, RYOKO; MATSUMO-TO, KATSURA; TANABE, KENJI:New SU UMa-Type Dwarf Nova DM Dra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 45285 NELSON, ROBERT H.; ROBB, RUSSELL M.; KAISER, DAN H.; BIL-LINGS, GARY B.:The Contat Binary GSC 3551-1708: Light Curve Analysis . . . . . . . . . . . . . . . 1 { 45286 PEJCHA, O.; SOBOTKA, P.; �SMELCER, L.; DUBOVSK�Y, P. A.; BR�AT,L.; HENDEN, A. A.:Has AY Dra Inreased Amplitude? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 45287 ZEJDA, MILOSLAV:CCD Times of Minima of Faint Elipsing Binaries in 2000 . . . . . . . . . . . . . . . . 1 { 85288 BEDIENT, J. R.:NSV 12364: A Semiregular Variable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 35289 GIELES, M.; OROSZ, J. A.; HULLEMAN, F.; BROGT, E.; BAILYN,C. D.; GARCIA, M. R.:Disovery of Four Close Binary Stars in Sagittarius . . . . . . . . . . . . . . . . . . . . . . . 1 { 65290 WAHLGREN, G. M.; HUBRIG, S.; DOLK, L.:The Double-Lined Spetrosopi Binary AV Sl . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 25291 GIELES, M.; OROSZ, J. A.; HULLEMAN, F.; BROGT, E.; BAILYN,C. D.; GARCIA, M. R.:Optial Monitoring of GM Sgr and Disovery of a Mira and a Short-periodPulsator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 45292 ZHANG, X. B.; ZHANG, R. X:GSC 2038 1730: a New Variable Star . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 25293 MAYER, PAVEL; WOLF, MAREK:A Possible Periodi Term in the Period of the Elipsing Binary V701 So . 1 { 35294 ESHANKULOVA, M.; ZAKIROV, M.:UBVR Photometry of the Elipsing Binary Star V443 Cygni . . . . . . . . . . . . . 1 { 45295 BL�ATTLER, E.; DIETHELM, R.:CCD Light Curves of ROTSE1 Variables, XV: GSC2040:1361 CrB,ROTSE1 GSC2579:1125 CrB, GSC2035:175 Ser and GSC2580:2086 CrB 1 { 45296 AGERER, FRANZ; H�UBSCHER, JOACHIM:Photoeletri Minima of Seleted Elipsing Binaries and Maxima of Pulsa-ting Stars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 { 16



8 IBVS 5201 { 5300
5297 PASTUKHOVA, E. N.; SAMUS, N. N.; HAZEN, M. L.:The RR Lyrae Variable CH Oph and a New Mira in its Field . . . . . . . . . . . . . 1 { 35298 WEBBINK, R. F.; HAZEN, M. L.; HOFFLEIT, D.:Coordinates and Identi�ations of Harvard Variables . . . . . . . . . . . . . . . . . . . . 1 { 445299 KOPPELMAN, M. D.; TERRELL, D.:GSC 00279-00321: A New W UMa Elipsing Binary . . . . . . . . . . . . . . . . . . . . . . 1 { 45300 ALBAYRAK, B.; TANRIVERD_I, T.; AYDIN, C.:Photoeletri Minima of Some Elipsing Binary Stars . . . . . . . . . . . . . . . . . . . . . 1 { 2



IBVS 5201 { 5300 9
AUTHOR INDEX

Ahterberg, H. 5210Agerer, F. 5204, 5212, 5296Akerlof, C. 5226Albayrak, B. 5300Alis, Sinan 5282Antipin, S. V. 5246, 5265, 5270Antonello, E. 5254Antonini, P. 5219Apostolovska, G. 5264Ar�evalo, M. J. 5222, 5241Ashley, M. C. B. 5226Atay, M. Eray 5282Aydin, C. 5300Bailyn, C. D. 5274, 5289, 5291Balam, D. D. 5211Baldinelli, Luigi 5220Baldwin, M. E. 5201, 5229, 5231Barbon, R. 5237Barrera, E. 5222, 5241Bebesi, Zs. 5255Bedient, J. R. 5288Behrend, R. 5219, 5234Bernasoni, L. 5234Bernhard, K. 5203, 5260Bilkina, B. 5264Billings, Gary B. 5285B��r�o, Imre Barna 5206Bl�attler, E. 5232, 5269, 5295Boehe, C. 5237Bonev, T. 5264Borisov, G. 5264Borkovits, Tam�as 5206Braniki, A. 5280Br�at, L. 5286Brogt, E. 5274, 5289, 5291Buil, Ch. 5219Cardona, O. 5256, 5272Casperson, D. 5226Catalano, S. 5227Chambers, R. H. 5217Chavez, M. 5272Chohol, D. 5258Christian, Damian J. 5281Ciprini, Stefano 5276Clem, J. L. 5211Cook, L. M. 5283Csizmadia, Sz. 5230

Demeautis, Ch. 5219Denger, F. 5251Derekas, A. 5239, 5255Diethelm, R. 5201, 5232, 5269, 5295Dimitrov, Dinko P. 5250, 5264Djura�sevi�, G. 5235Dolk, L. 5290Dominguez, R. M. 5222Donley, J. 5273Dubovsk�y, P. A. 5286Edalati, M. T. 5236Eshankulova, M. 5294Fiorui, Massimo 5240, 5253, 5276Frank, P. 5204, 5260Frasa, A. 5227Fried, Robert 5273Fugazza, D. 5254F}ur�esz, G. 5239Garia, J. M. 5238Garia, M. R. 5274, 5289, 5291Garia-Melendo, Enrique 5277, 5278Gieles, M. 5274, 5289, 5291Giretti, A. M. 5240Gisler, G. 5226Gomez-Forrellad, Josep M. 5277Gopka, V. F. 5213Guilbault, P. R. 5201, 5228, 5229, 5231Guseva, I. S. 5283Hager, T. 5229, 5231H�ajek, P. 5242Hazen, M. L. 5275, 5297, 5298Heiner, Zs. 5239Henden, A. A. 5226, 5228, 5229, 5231,5257, 5271, 5286Henry, Gregory W. 5209Ho�eit, D. 5275, 5298Howell, J. A. 5229Hubrig, S. 5290H�ubsher, Joahim 5296Hulleman, F. 5274, 5289, 5291Husar, D. 5210Ioroi, M. 5279Ishioka, Ryoko 5268, 5284Ivanova, A. 5264Ivanova, V. 5264Jassur, D. M. Z. 5223Jones, Caitlynn 5273



10 IBVS 5201 { 5300
Juan-Samso, Jordi 5278Kaiser, Dan H. 5231, 5257, 5271, 5285Katkova, E. V. 5283Kato, Taihi 5243, 5262, 5268, 5284Kazarovets, E. V. 5225, 5275Kermani, M. H. 5223Keskin, M. Mustafa 5282Khokhlova, V. L. 5213Kim, S.-L. 5244Kimeswenger, S. 5233Kiss, L. L. 5239, 5255Kitzbihler, M. G. 5233Ko�, R. A. 5257, 5271K�onyves, V. 5230Koppelman, M. D. 5299Koss, K. 5242Kov�as, Tam�as 5206Kozhevnikov, V. P. 5252Kozhevnikova, A. V. 5252Kroll, P. 5246, 5275Kudrn�a�ov�a, J. 5242Kuebler, J. P. 5229, 5271Kwon, S.-G. 5244Kyeong, J.-M. 5244Lay, C. H. S. 5201, 5251Lampens, P. 5248, 5267L�azaro, C. 5222, 5241Lehner, M. F. M. 5233Lee, J. W. 5244Lindner, J. V. 5211Lindner, T. H. 5211Lloyd, C. 5202, 5217, 5260Lubke, G. C. 5201, 5228, 5257Mahia, Enrio 5240, 5253, 5276Maitan, Alessandro 5220Mantegazza, L. 5254Marilli, E. 5227Marino, G. 5227Marshall, S. 5226Mathioudakis, Mihalis 5281Matsumoto, Katsura 5262, 5284Mayer, Pavel 5293Mgowan, K. 5226Mkay, T. 5226Mihalska, G. 5218Mkrtihian, D. E. 5238Moiseev, A. V. 5261Monaelli, Giuseppe 5240, 5253, 5276Moshner, W. 5203, 5204, 5260

Motl, D. 5242M�uhlbaher, M. S. 5233M�uhlbauer, A. D. 5233Munari, U. 5237Narusawa, S. 5279Nelson, Robert H. 5224, 5228, 5285Nuiarelli, Giuliano 5240, 5253, 5276Nyssa, Zo�e 5209Orosz, J. A. 5274, 5289, 5291Panov, Kiril P. 5250, 5264Parimuha, �S. 5258Pastukhova, E. N. 5216, 5225, 5297Pazhouhesh, R. 5236Pejha, O. 5286Pery, John R. 5209Phillips, M. A. 5226Pikard, R. D. 5217Pigulski, A. 5207, 5218, 5280Pikhun, A. I. 5215Pribulla, T. 5258Pullen, A. C. 5231Raimondo, Gabriella 5253Rihmond, M. W. 5221Robb, Russell M. 5211, 5271, 5285Rodr��guez, E. 5238Rovithis, P. 5235Rovithis-Livaniou, H. 5235Ryko�, E. 5226�Saf�a�r, Jan 5263Samus, N. N. 5270, 5275, 5297S�andor, Zs. 5230S�arnezky, K. 5239Shmeja, S. 5233Semkov, E. H. 5214, 5264Shetman, S. 5226Shugarov, S. Yu. 5246Sil'henko, O. K. 5261�Smeler, L. 5286Smith, D. A. 5226Sobotka, P. 5286Sokolov, N. A. 5283Sorokin, P. 5270Spogli, Corrado 5240, 5253, 5276Stanishev, V. 5249Stark, M. A. 5247Stefanon M. 5254Stern, L. A. 5211Straughn, A. 5251Strigahev, A. 5248



IBVS 5201 { 5300 11
Szab�o, Gy. M. 5239Takeuti, M. 5279Tanabe, Kenji 5284Tanriverdi, T. 5300Taylor, J. M. 5247Teriaa, L. 5227Terrell, D. 5229, 5231, 5257, 5299Thanjavur, K. 5271Thorstensen, J. R. 5266Tomasella, L. 5237Tomkin, J. 5213Torres, G. 5201Tosti, Gino 5240, 5253, 5276Tovmassian, H. M. 5256, 5272Uemura, Makoto 5262, 5268, 5284Van Cauteren, P. 5205, 5207, 5248, 5267Vandenbroere, J. 5207Va�nko, M. 5258Varga, Z. 5230Vennes, Steph�ane 5281Vestrand, W. T. 5226Wade, Rihard A. 5273Wahlgren, G. M. 5290Waki, Y. 5279Watanabe, T. 5208Webbink, R. F. 5275, 5298West, D. 5202West, K. 5229Wils, P. 5205, 5248, 5267Wolf, Marek 5293Wozniak, P. 5226Youn, J.-H. 5244Yushhenko, A. V. 5213, 5215Zakirov, M. 5294Zalinian, V. P. 5256, 5272Zarei, A. 5223Zboril, M. 5245Zejda, Miloslav 5263, 5287Zhang, R. X. 5292Zhang, X. B. 5292Zhou, A. Y. 5230



12 IBVS 5201 { 5300
INDEX OF VARIABLES

Star IBVS No.
RT And 5206TT And 5287UU And 5263AB And 5255AD And 5220DX And 5268FL And 5287KN And 5287LM And 5263V370 And 5217UU Aqr 5263DD Aqr 5220EX Aqr 5287FF Aqr 5218GK Aqr 5263R Aql 5208OO Aql 5206OP Aql 5275V416 Aql 5263V616 Aql 5287V631 Aql 5263V770 Aql 5263, 5287V784 Aql 5263, 5287V873 Aql 5263V879 Aql 5280V919 Aql 5263V926 Aql 5275V1075 Aql 5287V1299 Aql 5287V1343 Aql 5246V1355 Aql 5263V1538 Aql 5203Nova Aql 5246EQ Aur 5263FW Aur 5263HU Aur 5263IM Aur 5206, 5230MO Aur 5287QT Aur 5263V364 Aur 5263V379 Aur 5263

Star IBVS No.
TU Boo 5263TY Boo 5263, 5287AC Boo 5263, 5287AR Boo 5263, 5287CK Boo 5287SV Cam 5245XZ Cam 5263AQ Cam 5263FN Cam 5258RY Cn 5263SW Cn 5287TY Cn 5263WX Cn 5287WY Cn 5300AE Cn 5263AH Cn 5230EH Cn 5263ES Cn 5230EV Cn 5230RS CVn 5222, 5231RV CVn 5287UW CVn 5280YZ CVn 5263BO CVn 5300HL CMa 5243TU CMi 5287AG CMi 5287AO CMi 5263TV Cas 5230AL Cas 5263, 5287KT Cas 5263MM Cas 5263, 5287MR Cas 5263MS Cas 5263MT Cas 5287PV Cas 5206V345 Cas 5263V360 Cas 5287V361 Cas 5287V364 Cas 5263V664 Cas 5218V702 Cas 5287
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Star IBVS No.
V851 Cas 5263TV Cep 5287VW Cep 5206IM Cep 5263, 5287LP Cep 5287OT Cep 5212V350 Cep 5214V358 Cep 5263UV Cet 5250RZ Com 5235CC Com 5263CN Com 5287DD Com 5263, 5287DG Com 5263EQ Com 5263, 5287TW CrB 5220W Crv 5287TW Crv 5218WZ Cyg 5220AE Cyg 5220CG Cyg 5220, 5300DK Cyg 5220DL Cyg 5206EY Cyg 5268GM Cyg 5263KV Cyg 5263PW Cyg 5263QS Cyg 5263, 5287QT Cyg 5287QU Cyg 5263, 5287QX Cyg 5263, 5287V387 Cyg 5220V443 Cyg 5294V454 Cyg 5263, 5287V456 Cyg 5220V484 Cyg 5263V502 Cyg 5263V503 Cyg 5253V505 Cyg 5287V516 Cyg 5253V526 Cyg 5287V681 Cyg 5263V693 Cyg 5263V699 Cyg 5242

Star IBVS No.
V704 Cyg 5263, 5287V706 Cyg 5263, 5287V711 Cyg 5263, 5287V787 Cyg 5287V824 Cyg 5287V842 Cyg 5263V865 Cyg 5263V880 Cyg 5263, 5287V906 Cyg 5263, 5287V907 Cyg 5263, 5287V931 Cyg 5263, 5287V947 Cyg 5287V961 Cyg 5263V963 Cyg 5263V970 Cyg 5263V1004 Cyg 5263V1010 Cyg 5263V1019 Cyg 5287V1036 Cyg 5204V1047 Cyg 5263V1048 Cyg 5263V1057 Cyg 5214V1130 Cyg 5263V1321 Cyg 5263V1414 Cyg 5263, 5287V1515 Cyg 5214V1580 Cyg 5263, 5287V1787 Cyg 5263, 5287V1823 Cyg 5259V1908 Cyg 5263V2031 Cyg 5237V2239 Cyg 5263V2240 Cyg 5263, 5287BI Del 5263BO Del 5263ES Del 5208FH Del 5287W Dra 5208Z Dra 5263RZ Dra 5287TW Dra 5263, 5287UX Dra 5202XY Dra 5263AI Dra 5279AK Dra 5287
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Star IBVS No.
AR Dra 5287AY Dra 5286CM Dra 5252DM Dra 5284VV Eri 5287EN Eri (=66 Eri) 5213TZ Gem 5263AV Gem 5263, 5287BT Gem 5287CW Gem 5287EG Gem 5263EL Gem 5287FT Gem 5287GM Gem 5263HR Gem 5263KQ Gem 5263, 5287KV Gem 5263, 5287OW Gem 5239TT Her 5220AH Her 5276AK Her 5206, 5223, 5300AM Her 5263DH Her 5263ES Her 5263GU Her 5206LV Her 5201V342 Her 5287V357 Her 5280V502 Her 5263V643 Her 5263V719 Her 5263, 5287V728 Her 5285V789 Her 5287V861 Her 5230R Hya 5208DE Hya 5263GN Hya 5287SW La 5255, 5300CG La 5263EL La 5287EV La 5256EX La 5263GH La 5263, 5287HW La 5263

Star IBVS No.
HX La 5263, 5287IP La 5263KO La 5263, 5287LU La 5263, 5287NR La 5263, 5287NS La 5263V344 La 5263Y Leo 5263RW Leo 5287UU Leo 5263UV Leo 5206VZ Leo 5263XZ Leo 5230AD Leo 5272BL Leo 5263, 5287BW Leo 5263, 5287CE Leo 5263EX Leo 5258Z Lep 5287AH Lyn 5263, 5287AH Lyr 5263DT Lyr 5287DU Lyr 5263DZ Lyr 5263FH Lyr 5263GZ Lyr 5263IP Lyr 5263KT Lyr 5287MN Lyr 5287PY Lyr 5263, 5287V361 Lyr 5263, 5287V401 Lyr 5263V404 Lyr 5230, 5263V412 Lyr 5287V417 Lyr 5287V429 Lyr 5287V431 Lyr 5287V474 Lyr 5218V563 Lyr 5287VX Mon 5263, 5287AY Mon 5263BH Mon 5287CP Mon 5287GU Mon 5287
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Star IBVS No.
V396 Mon 5287V524 Mon 5287V532 Mon 5263, 5287V577 Mon 5272CH Oph 5297V648 Oph 5225V839 Oph 5220, 5236V981 Oph 5287CQ Ori 5287DZ Ori 5287EG Ori 5263, 5287FH Ori 5263FU Ori 5214GU Ori 5263, 5287OS Ori 5287QV Ori 5263V645 Ori 5263V648 Ori 5263BN Peg 5220BX Peg 5220BY Peg 5263CC Peg 5263CE Peg 5263EY Peg 5263V357 Peg 5282WY Per 5263CH Per 5287DK Per 5263EQ Per 5287FW Per 5287II Per 5263, 5287PS Per 5287QU Per 5263V366 Per 5263V434 Per 5287AS Ps 5266DW Ps 5248VW Pyx 5218V Sge 5287UU Sge 5218WZ Sge 5216, 5221WZ Sge-33 [HH95℄ 5216DK Sge 5263EI Sge 5263

Star IBVS No.
FL Sge 5263V354 Sge 5270GM Sgr 5291V4641 Sgr 5274, 5289, 5291V701 So 5293V893 So 5262AV Sl 5290BI Ser 5263CX Ser 5263NN Ser 5218AH Tau 5230AP Tau 5287AQ Tau 5263EN Tau 5263EQ Tau 5230ES Tau 5263V407 Tau 5263V Tri 5287RS Tri 5287RV Tri 5287ST Tri 5287UX Tri 5210TU UMa 5273UX UMa 5249, 5263VV UMa 5263BE UMa 5218DW UMa 5206ER UMa 5262FG UMa 5227AW Vir 5263AX Vir 5263, 5287BH Vir 5222, 5287DY Vir 5263GR Vir 5300HY Vir 5241NN Vir 5300RR Vul 5287AW Vul 5263AX Vul 5263BG Vul 5263BI Vul 5263BK Vul 5263BM Vul 5263
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Star IBVS No.
BT Vul 5263BU Vul 5220FF Vul 5263, 5287FM Vul 5263FR Vul 5263FY Vul 5253GI Vul 5263GV Vul 5263NO Vul 5263[HH95℄ WZ Sge-33 52161RXS J232953.9+062814 52332 MASSI J 1944495-004656 5288AC 2000 2052114 5233AC 2000 2052132 5233ADS 2594B 5261AN 540-1936 5294Antipin's Variable 74 5265BD �01Æ2777 5241BD +17Æ1281 5239BD +24Æ2475 5235BD +38Æ4092 5294BD +38Æ4098 5294BRH V17 5203BRH V28 5203BRH V65 5260BRH V100 5260BRH V102 5260BV 238 5207BV 338 5286CCDM 18535+7547 5202ES 560 5261ES 560A 5261ES 560B 5261EUVE J2244�15.9 5281GSC 00279�00287 5299GSC 00279�00321 5299GSC 00279�00536 5299GSC 00477�00889 5260GSC 00477�01815 5260GSC 00477�03346 5203GSC 00477�03656 5203

Star IBVS No.
GSC 00503�00328 5211GSC 00503�00388 5211GSC 00503�00700 5211GSC 00503�00802 5211GSC 00503�01318 5211GSC 00503�01409 5211GSC 00503�01511 5211GSC 00503�02279 5211GSC 00614�00524 5248GSC 00614�00592 5248GSC 00614�01209 5248GSC 00628�00290 5219GSC 00650�00475 5234GSC 00650�00769 5234GSC 00669�00620 5260GSC 00669�00674 5260GSC 00983�00566 5231GSC 00983�01044 5231GSC 00983�01313 5231GSC 01058�00287 5275GSC 01062�00024 5275GSC 01123�01704 5203GSC 01123�01424 5203GSC 01123�01430 5203GSC 01332�00578 5239GSC 01343�01988 5277GSC 01343�02222 5277GSC 01343�02414 5277GSC 01377�00370 5260GSC 01377�00969 5260GSC 01609�00518 5270GSC 01609�00690 5270GSC 01609�00944 5270GSC 01621�02192 5221GSC 01851�00320 5271GSC 01851�00579 5271GSC 01877�00086 5278GSC 01877�00245 5278GSC 01877�00864 5278GSC 01996�00437 5269GSC 02001�00300 5269GSC 02004�00784 5269GSC 02035�00175 5295GSC 02038�01381 5292GSC 02038�01473 5292GSC 02038�01730 5292
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Star IBVS No.
GSC 02040�01361 5295GSC 02084�00693 5228GSC 02084�00777 5228GSC 02084�01119 5228GSC 02084�01154 5228GSC 02118�00221 5205GSC 02118�00292 5205GSC 02118�00294 5205GSC 02118�00297 5205GSC 02118�00299 5205GSC 02151�00197 5242GSC 02294�00916 5210GSC 02294�01202 5210GSC 02294�01576 5210GSC 02336�00281 5287GSC 02579�01125 5295GSC 02580�02086 5295GSC 02605�00545 5229GSC 02605�00693 5229GSC 02605�00791 5229GSC 02632�00319 5232GSC 02673�00525 5268GSC 02673�02950 5268GSC 02763�00683 5255GSC 02763�00878 5255GSC 02866�01819 5244GSC 02866�01866 5244GSC 02899�00521 5267GSC 02899�01257 5267GSC 02899�01786 5267GSC 02899�02149 5267GSC 03026�01046 5269GSC 03104�01384 5232GSC 03151�00480 5242GSC 03151�00600 5242GSC 03151�00633 5242GSC 03152�01283 5294GSC 03152�25322 5294GSC 03152�50721 5294GSC 03154�00004 5204GSC 03154�01519 5204GSC 03215�01586 5255GSC 03215�00906 5255GSC 03429�00621 5244GSC 03429�01027 5244GSC 03429�01645 5244

Star IBVS No.
GSC 03440�00085 5232GSC 03449�00929 5232GSC 03551�01708 5285GSC 03551�01748 5285GSC 03822�01056 5206GSC 03872�01194 5286GSC 03948�01963 5247GSC 04281�01972 5265GSC 04456�01244 5207GSC 04456�01751 5207GSC 04457�00016 5207GSC 04504�00583 5212GSC 04504�00663 5212GSC 04686�02077 5257GSC 04686�02303 5257GSC 04686�02315 5257GSC 05145�00383 5288GSC 05145�00716 5288GSC 05145�01789 5288Had V67 5225HD 001909 5290HD 003346 5209HD 004078 5290HD 011547 5238HD 011572 5238HD 011979 5217HD 012273 5238HD 012582 5238HD 032964 5212HD 046005 5258HD 078846 5258HD 081282 5258HD 084345 5209HD 089546 5227HD 092511 5258HD 092648 5258HD 093077 5258HD 112975 5209HD 114125 5241HD 123232 5209HD 145895 5209HD 153345 5279HD 155038 5209HD 175589 5209HD 183556 5202
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Star IBVS No.
HD 191616 5211HD 191674 5211HD 196643 5209HD 201298 5209HD 208530 5209HD 215341 5281HD 215427 5209HD 216598 5255HD 220954 5233HD 252611 5278HD 275525 5244HD 275605 5244HD 317844 5293HDE 258878 5239HIC 16563 5261HIP 09234 5217HIP 09644 5238HIP 52580 5258HIP 79886 5258HIP 85985 5293HIP 95154 5202HR 7199 5202HV 5469 5275IRAS 15374�5711 5286IRAS 18160�2529 5274IRAS 19422�0054 5288J 232954.38+062810.2 [WXD99℄ 5233NSV 00616 5210NSV 00786 5249NSV 02852 5278NSV 12223 5207NSV 12364 5288PG 1550+131 5218ROTSE1 J131424.16+271131.6 5269ROTSE1 J133638.49+281139.0 5269ROTSE1 J133659.37+265247.6 5269ROTSE1 J133726.05+373458.4 5269ROTSE1 J155918.57+275214.9 5295ROTSE1 J160014.54+351228.4 5295ROTSE1 J160153.55+245217.7 5295ROTSE1 J161458.52+301646.1 5295ROTSE1 J165241.80+124905.2 5231

Star IBVS No.
ROTSE1 J172601.97+304710.4 5229ROTSE1 J174103.55+273429.1 5228ROTSE1 J182434.81+381740.5 5232ROTSE1 J182943.22+280955.2 5205ROTSE1 J183053.78+340814.1 5232ROTSE1 J184654.98+450054.7 5232ROTSE1 J185835.38+500928.9 5232ROTSE3 J015118.59�022300.1 5226RXJ 201043+045449 5211S 04350 Her 5280S 05341 5275S 09193 5278S 10948 5275SA 113 5294SAO 009404 5202SAO 070047 5294SAO 070055 5294SAO 073069 5255SAO 075119 5238SAO 095777 5239SAO 139131 5241SAO 139174 5241SAX J1819.3�2525 5274, 5289, 5291SBS 1522+599 5284SN 1997ef 5283SN 1998bw 5283SN 2002ap 5264, 5283SVS 2426 5284TYC 2076 10421 5201TYC 2125 00895 5233USNO 0900�17903132 5211USNO 0900�20419578 5233USNO�A2.0 0825.16788287 5288USNO�A2.0 0825.16831668 5288USNO�A2.0 0825.16834586 5288USNO�A2.0 1050.13998661 5270USNO�A2.0 1050.14001553 5270USNO�A2.0 1500.09980530 5265USNO�A2.0 1500.09984515 5265USNO�A2.0 1500.09991623 5265YALO J181900.9�252412 5289
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Star IBVS No.
YALO J181907.8�252715 5289YALO J181910.6�252739 5274YALO J181911.0�252320 5291YALO J181916.8�252336 5274YALO J181921.5�252538 5291YALO J181924.4�252554 5289YALO J181924.8�252457 5289YALO J181936.7�252553 5291
Minima of Binary Stars 5224BV (RI)C Observations of SomeDwarf Novae 5240Times of Minima of Elipsing Bina-ries 5251CCD Times of Minima of Faint E-lipsing Binaries III. 5263CCD Times of Minima of Faint E-lipsing Binaries in 2000 5287Photoeletri Minima of SeletedElipsing Binaries and Maxima ofPulsating Stars 5296Coordinates and Identi�ations ofHarvard Variables 5298
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THE PERIOD OF LV HERCULIS REVISITEDTORRES, G.1; LACY, C. H. S.2; GUILBAULT, P. R.3; DIETHELM, R.4; BALDWIN, M. E.5;LUBCKE, G. C.61 Harvard-Smithsonian Center for Astrophysis, 60 Garden St., Cambridge, MA 02138, USA, e-mail: gtor-res�fa.harvard.edu2 Department of Physis, University of Arkansas, Fayetteville, AR 72701, USA, e-mail: lay�omp.uark.edu3 P.O. Box 287, Chepahet, RI 02814, USA, e-mail: pete1199�aol.om4 BBSAG, Rennweg 1, CH-4118 Rodersdorf, Switzerland, e-mail: diethelm�astro.unibas.h5 8655 N. Co. Road 775 E, Butlerville, IN 47223, USA, e-mail: mbald00�hsonline.net6 3817 Patrik Henry Way, Middleton, WI 53562, USA, e-mail: gil2�ix.netom.om

In a reent note (Torres 2000) the orbital period of LV Her (TYC 2076 � 1042 � 1;17h35m32:s4, +23Æ1003100, J2000; SpT. F9, V = 10:9) was reported to be 18.13120 daysbased on radial veloity measurements made at the Harvard-Smithsonian Center for As-trophysis (CfA). This seemed to solve the long-standing mystery about the true periodof this binary, laimed originally to be 2.634 days by Zessewitsh (1944) and later revisedto 5.2674 days by Zessewitsh (1954). It also seemed to solve the problem posed by thepreliminary spetrosopi orbit obtained by Popper (1996), with an even longer period of9.218 days. That orbit implied a total mass for the system of only �1.0 M�, whih is toosmall for two very similar main-sequene stars of spetral type F9 or G0 in an elipsingsystem.Although the new 18.13120-day period gave a good �t to the CfA radial veloities,the report by Torres (2000) mentioned the lingering diÆulty that the ephemeris did notagree with the few published times of minimum for LV Her. Continued spetrosopiobservations at CfA eventually hinted at a problem with the orbit presented by Torres(2000), as additional veloity measurements began to show large residuals. In partiular,new observations on the steeper portions of the veloity urves that were not well overedby the original data deviated onsiderably from the preditions.Photometri (CCD) observations in the visual band by one of us (CHSL) with a robotitelesope at the Univ. of Arkansas also indiated disrepanies in the times of elipseompared to the ephemeris by Torres (2000). It was soon found that a slight adjustmentto the period of about +0:3 days gave an exellent �t to all the spetrosopi observations,as well as to the new and published elipse timings.Subsequently, numerous times of elipse have been reovered from arhival photo-graphi plates going bak nearly a entury that are extremely valuable for on�rming andimproving the period of LV Her. Blue-sensitive patrol plates from the AC series at theHarvard College Observatory were measured by PRG using a sequene of steps to esti-mate hanges in brightness. Similar material from the Sky Survey plates at the SonnebergObservatory was measured by RD. In addition, a number of times of minimum have been
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derived from visual observations over the last deade by MEB. All of these observationsare listed in Table 1, along with the CCD measurements mentioned above and also thehistorial times of minimum from the literature. A weighted least-squares adjustment tothese data was performed by adopting typial unertainties of 0.046 days and 0.012 daysfor the photographi and visual minima (determined by iterations), 0.004 days for the�rst two photoeletri minima, and 0.0008 days for the �nal more aurate timing. Theephemeris obtained for LV Her is:Min I = 2;452;066:66949(95) + 18:4359348(56) � EMin II = 2;452;064:1673(29) + 18:4359348(56) � E.where the �gures in parenthesis represent the unertainty in the last digits. Separatesolutions for a period from the primary and seondary minima show no evidene forapsidal motion.Table 1. Times of minimum for LV Her (HJD�2,400,000).
HJD Type1 Obs2 Cyle O�C Ref3 HJD Type Obs Cyle O�C Ref15929.712 2 pg �1960 �0.0231 1 37906.406 ? pg �768 (�1.4956) 416224.798 2 pg �1944 +0.0879 1 38147.573 1 pg �755 +0.0043 216669.658 1 pg �1920 �0.0467 1 38587.449 2 pg �731 �0.0500 217351.799 1 pg �1883 �0.0353 1 40744.498 2 pg �614 �0.0053 218605.473 1 pg �1815 �0.0049 1 41060.502 1 pg �597 +0.0556 223601.681 1 pg �1544 +0.0648 1 41982.251 1 pg �547 +0.0078 224062.505 1 pg �1519 �0.0096 1 42664.347 1 pg �510 �0.0258 226032.643 2 pg �1412 +0.0156 2 46001.268 1 pg �329 �0.0090 226032.644 2 pg �1412 +0.0166 1 46941.483 1 pg �278 �0.0266 226090.482 1 pg �1409 +0.0146 2 47381.384 2 pg �254 �0.0559 226219.577 1 pg �1402 +0.0581 1 48100.425 2 pg �215 �0.0163 226901.699 1 pg �1365 +0.0505 1 48487.60 2 v �194 +0.0041 527212.514 2 pg �1348 �0.0132 2 48508.60 1 v �193 +0.0359 527636.462 2 pg �1325 �0.0917 2 48545.52 1 v �191 +0.0840 527657.429 1 pg �1324 �0.0928 2 48745.70 2 v �180 +0.0010 528281.830 2 pg �1290 +0.0186 1 48948.50 2 v �169 +0.0057 530254.522 2 pg �1183 +0.0655 1 49098.540 1 pg �161 +0.0260 231268.42 2 v �1128 �0.0129 3 49206.61 2 v �155 +0.0126 531289.35 1 v �1127 �0.0510 3 49667.49 2 v �130 �0.0058 531326.29 1 v �1125 +0.0171 3 49688.48 1 v �129 +0.0161 531342.16 2 v �1124 �0.0166 3 49925.65 2 v �116 +0.0511 534626.332 1 pg �946 +0.0268 2 52008.85 2 pe �3 �0.0095 637444.539 2 pg �793 +0.0680 2 52045.74 2 pe �1 +0.0086 637869.519 ? pg �770 (�1.5107) 4 52066.6993 1 pe 0 �0.0002 61Type: 1 = primary elipse, 2 = seondary elipse.2Obs: pg = photographi, v = visual, pe = photoeletri.3Ref: 1 = Guilbault (Harvard plates), 2 = Diethelm (Sonneberg plates), 3 = Zessewitsh (1954),4 = Huth (1964), 5 = Baldwin (visual), 6 = Lay (CCD)Only the two photographi timings by Huth (1964) give large residuals of �1.5 days(indiated in parentheses in the table), and were not inluded in the �t. Inspetion of the
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original plates from the Sonneberg Observatory by one of us (RD) revealed an anomalouslybright omparison star on both dates (whih is possibly variable) as well as a plate defeton the seond date, whih make these measurements highly suspet.The large eentriity (e = 0:61) and peuliar orientation of the orbit of LV Her resultin a seondary minimum that does not our midway in phase between two primaryminima, but instead at phase 0:8626 � 0:0032. The separation of only 0.137 from theprimary elipse has no doubt ontributed to the onfusion of the early observers andto the diÆulty in establishing the period. The new value, whih is essentially doublethe period proposed by Popper (1996), along with the spetrosopi observations fromCfA implies minimum masses of 1.20 M� and 1.17 M� for the omponents, in goodagreement with the spetral type. The apparently synhronous rotation of the stars (seeTorres 2000) and the eentri orbit make this system potentially very interesting for aomparison with urrent theories of tidal evolution. Spetrosopi observations at CfA aswell as photometri (CCD) observations are being ontinued, and a detailed investigationof the binary will be the subjet of future paper.PRG would like to thank Alison Doane, ating urator of the Astronomial PhotographColletion at the Harvard College Observatory, for the use of the plates. RD wishes tothank the administrative sta� of the Sonneberg Observatory for the hospitality providedduring his stay there.
Referenes:Huth, H. 1964, Mitt. Ver�and. Sterne, Sonneberg, Band 2, Heft 5, 112Popper, D. M. 1996, ApJS, 106, 133Torres, G. 2000, IBVS 4971Zessewitsh, V. P. 1944, Astron. Cir., 36, 5Zessewitsh, V. P. 1954, Odessa Report, 4, 113
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PHOTOELECTRIC OBSERVATIONS OF THE COMPLEXLOW-AMPLITUDE RED VARIABLE, UX DraLLOYD, C.1; WEST, K.21 Spae Siene & Tehnology Department, Rutherford Appleton Laboratory, Chilton, Didot, Oxon.OX11 0QX, UK, e-mail: l�astro1.bns.rl.a.uk2 5 Edward Street, Ryde, Isle of Wight, PO33 2SH, UK, e-mail: kevinwest�beeb.net

UX Dra (HD 183556, SAO 9404, HIP 95154) is a luminous arbon star with T (Littleet al. 1987) and has a spetral type of C5 II. Aording to the Combined GCVS (Kholopovet al. 1998), following earlier editions, it is an SRa variable with a period of 168 days.From times of minimum, Vetesnik (1983) found a onstant lengthening of the period butmore extensive photographi data suggested that this was part of a long term yling ofthe period between 155 and 185 days, over about 5000 days. At the end of eah yle theperiod would apparently glith bak to the lower value. From an analysis of the historialvisual data Kiss et al. (1999) found UX Dra to be a biperiodi variable, in ommon withabout half of their sample, with periods of 176� 1 and 317� 2 days.UX Dra has been observed almost ontinuously sine mid-1994 as part of a programmeto investigate known and suspeted, small-amplitude red variables. Early observationsovering the �rst two years data have been disussed previously by Lloyd & West (1996,Paper I). The observations were made using an SSP3 photometer and nominal V �lter ona 20-m Newtonian reetor using a 20 aperture. Eah observation onsisted of 2 or 3 setsof 3�10 seond integrations. Di�erential extintion orretions were applied but theseare small and are omparable to the errors. Details of the omparison stars are givenin Table 1. The photometri data are taken from the ompilation of Mermilliod et al.(1997) and are very similar to the values derived from Hp, VT and BT . HR 7199 = CCDM18535+7547 is a lose double star with a separation of 600 and magnitude di�erene of 0:m6at V. The revised magnitudes of the omparison stars are now in muh better agreementwith the observed magnitude di�erene, �V = �0:m231 � 0:m017 than was the ase inPaper 1.The new V-band light urve of UX Dra is shown in Figure 1 and overs about fourtimes the period reported in Paper I. Consequently the general behavior of the star is
Table 1: UX Dra omparison stars informationComparison V B � V SpHR 7199 = HD 176795 6.33 0.01 A1VHR 7247 = HD 178089 6.55 0.38 F2V
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Figure 1. The V-band light urve of UX Dra from 1994 { 2000 relative to HR 7199, with the 178 and359 day period �t over plotted.
rather learer, but no simpler. The full range of variation during this time is nearly 0:m6,but the vast majority of the light urve overs less than 0:m3. The periodogram shows amain period of 178 days with a seond period of approximately twie this value. There isvery little di�erene in the �t to the light urve if the shorter period is treated as the �rstharmoni of the longer period, however, as will be seen the relationship between them isnot �xed. A two-period �t to the data yields periods of 178�1 and 359�3 days and afterthese have been removed a period of � 665 days, and a long-term trend, remain abovethe general noise level. Inluding this additional period makes no obvious improvementin the �t to the light urve. Of the two prinipal periods the shorter one is very similarto that found in the historial visual data but the longer period is rather di�erent, 359 asopposed to 317 days.Not surprisingly the near-harmoni two-period �t produes a light urve with osillatingmaxima and minima. The phasing of the �t throughout this time is relatively good but itdoes oasionally wander o�, and there are learly very signi�ant deviations in amplitudeof both the maxima and minima. Also, as was reported in Paper I, but is not learly visiblein Figure 1, the behavior at the start of the observations is rather di�erent. The amplitudeis muh lower, < 0:m1, and the harateristi time sale of the variations is � 75 days,whih is lose to the seond harmoni of the long period. The redution in amplitudeat this time is typial of the beating together of two periods but the time sale of thevariations should not hange. It is possible that other, low-amplitude variations may berevealed at these times, but if they are always present then they should also appear inthe periodograms, and there are no onsistent features above the noise at periods < 100days.
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Figure 2. The Hipparos light urve of UX Dra from 1990 { 1992, with the 179 and 322 day period �tover plotted.
Hipparos has also observed UX Dra, for approximately three years about two yearsprior to the start of the V-band observations. The Hipparos light urve is shown inFigure 2 and the general behavior is very similar to that in Figure 1. The periodogramof the Hipparos data also reveals similar periods; the best �t is with 179�1 and 322�5days. The shorter period is pratially idential to that of the V-band data and bothare lose to the values found in the historial visual data. Any remaining periods aredominated by a long-term trend in the data.The two data set have been ombined by subtrating their respetive means, whih arealso very lose to the zero points of their two-period �ts. The ombined data yields best�t periods of 175�1 and 334�2 days but the periodogram does not o�er an unambiguoushoie of seond period. It also shows other periods remaining above the noise after theprinipal periods have been removed, the two most prominent being at 186 and 301 days.Interestingly, when these two periods are inluded in the �t to the data, their amplitudesare essentially idential to that of the 334 day period, at 0:m05. The amplitude of thedominant period, 175 days, is 0:m10. Another urious feature of inluding these additionaltwo periods is that the frequeny spaing of the longer and shorter pairs is idential,0.00032 yles day�1, orresponding to 3125 days. Similarly, the alternative pairings givefrequeny spaings of 0.00238 yles day�1, orresponding to 420 days. Neither of thesetime sales have any apparent orrespondene in the data, nor do the periods appearlearly in the periodograms of the individual data sets, although the 301-day period doesappear weakly in the V-band data. The signi�ane, or otherwise, of these additionalperiods and the frequeny spaings they generate, is at present unlear, but tests haveshown that they are not due to the misalignment of the two data sets.UX Dra appears to have two dominant periods but it is lear that a stationary solution,even with several additional periods will not adequately desribe the light urve. Shiftingperiods, and phase hanges, are a reognized feature of long-period variable light urves
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Figure 3. The autoorrelation funtion of the ombined data set showing the stability of the 175 dayperiod.
but within the data studied here the shorter period, 175 days, seems to have been themore stable. The autoorrelation funtion of the ombined data set is shown in Figure3 and learly demonstrates the stability of this period over eleven years. On the otherhand the longer period does di�er between the two data sets, and the long term visualvalue. It seems likely that the interation of the two periods, along with some instabilityan aount for the hanging behavior seen by Vetesnik (1983). However, variation of thelonger period will not aount for the large, and relative short time sale, of the amplitudevariations, whih ause the main disrepany between the observed and modelled lighturve. These seem to be on the time sale of the 175 day period or shorter, as do thevariations at the beginning of the V-band data desribed earlier. While it may possible toexplain some of the residuals by shifts in period or phase, the main diÆulty in desribingthe large exursions in amplitude in the ontext of multiperiodi variations, is the lak ofany periods < 100 days.
Referenes:Kholopov P.N., Samus N.N., Frolov M.S., Goranskij V.P., Gorynya N.A., KaritskayaE.A., Kazarovets E.V., Kireeva N.N., Kukarkina N.P., Kurohkin N.E., MedvedevaG.I., Pastukhova E.N., Perova N.B., Rastorguev A.S., Shugarov S.Yu., 1998, TheCombined General Catalogue of Variable Stars, 4.1 EditionKiss L.L., Szatm�ary K., Cadmus Jr. R.R., Mattei J.A., 1999, A&A, 346, 542Little S.J., Little-Marenin I.R. & Bauer W.H., 1987, AJ, 94, 981Lloyd C., West K., 1996, IBVS No. 4335 (Paper 1)Mermilliod J.-C., Hauk B., Mermilliod M., 1997, A&AS, 124, 349, The General Cata-logue of Photometri Data,http://obswww.unige.h/gpd/gpd.htmlVetesnik M., 1983, IBVS No. 2329
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ON THE VARIABILITY OF V1538 Aql (Brh V17)AND GSC 1123.1704 (Brh V28)(BAV MITTEILUNGEN NO. 140)BERNHARD, K.1;3; MOSCHNER, W. 2;31 A{4030 Linz, Austria, e-mail: kl.bernhard�aon.at2 D{57368 Lennestadt, Germany, e-mail: wolfgang.moshner�t-online.de3 Bundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Munsterdamm 90,D{12169 Berlin, Germany

VAR 1:Name of the objet:V1538 Aql, GSC 0477.3880Equatorial oordinates: Equinox:R.A.= 19h24m36:s4 DEC.= 06Æ3102800 2000Comparison star(s): GSC 0477.3656, V � 12:m1Chek star(s): GSC 0477.3346Type of variability: RRVAR 2:Name of the objet:GSC 1123.1704Equatorial oordinates: Equinox:R.A.= 21h28m30:s2 DEC.= 10Æ4502300 2000Comparison star(s): GSC 1123.1430, V � 12:m8Chek star(s): GSC 1123.1424Type of variability: WUMa
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Figure 1. The phase diagram of V1538 Aql assuming that the omparison star GSC 0477.3656 hasV=12:m1. The CCD observations of K. Bernhard (open irles) and W. Moshner (�lled irles) arefolded with the ephemeris given in the text

Figure 2. The phase diagram of GSC 1123.1704 assuming that the omparison star GSC 1123.1430has V = 12:m8, observations of K. Bernhard (open irles) and W. Moshner (�lled irles)
Observatory and telesope:W. Moshner: Private observatory, 32-m Rithey{Chr�etien telesope;K. Bernhard: Private observatory, 20-m Shmidt{Cassegrain telesopeDetetor: W. Moshner: SBIG ST-6 amera;K. Bernhard: Starlight Xpress SX ameraFilter(s): W. Moshner, K. Bernhard: NoneTransformed to a standard system: NoAvailability of the data:Upon request
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Remarks:The variability of V1538 Aql and GSC 1123.1704 has been found as part of a pro-gramme to disover and lassify new variables using CCD observations of seleted�elds on the edge of the northern Milky Way (Bernhard & Lloyd 2000). Fur-ther observations of V1538 Aql were performed on 2 nights in Otober 1999 (W.Moshner) and on 3 nights in Otober 2001 (K. Bernhard). GSC 1123.1704 wasobserved on 8 nights between Otober and November 1999 (W. Moshner) and on9 nights between Otober 1999 and Otober 2001 (K. Bernhard).The ephemeris were alulated using the \Phase Dispersion Minimization" method.The light urves show variations of an RR star for V1538 Aql and of a WUMa starfor GSC 1123.1704. These types and periods are partly di�erent form those givenin the announement of the disovery (Bernhard & Lloyd, 2000):V1538 Aql: Max = HJD 2452202:26 + 0:d267937� E:�1 �4 (1)GSC 1123.1704: MinI = HJD 2451484:322 + 0:d43611� E:�8 �1 (2)
Aknowledgements:This researh made use of the SIMBAD data base, operated by the CDS at Stras-bourg, Frane.

Referene:Bernhard, K., Lloyd, C., 2000, IBVS, No. 4920
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NEW ELEMENTS FOR THE ECLIPSING BINARY V1036 Cyg

(BAV MITTEILUNGEN NO. 141)
MOSCHNER, W.1;4; FRANK, P.2;4; AGERER, F.3;4;(1) D-57368 Lennestadt, Germany, e-mail: wolfgang.moshner�t-online.de(2) D-84149 Velden, Germany, e-mail: frank.velden�t-online.de(3) D-84184 Zweikirhen, Germany, e-mail: agerer.zweik�t-online.de(4) Bundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Munsterdamm 90,D-12169 Berlin, Germany
Name of the objet:V1036 Cyg
Equatorial oordinates: Equinox:R.A.= 20h08m04s DEC.= 40Æ4304200 2000
Observatory and telesope:Agerer F.: Private observatory, 20-m SCT;Frank, P.: Private observatory, 10-m astrograph;Moshner, W.: Private observatory, 32-m Rithey-Chr�etien telesope
Detetor: SBIG ST6 ameras in all ases
Filter(s): none
Comparison star(s): GSC 3154:0004
Chek star(s): GSC 3154:1519
Transformed to a standard system: No
Availability of the data:Upon request
Type of variability: EA
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Table 1: Observed times of minima for V1036 Cyg, epohs and residuals omputed with respet to thelinear ephemeris derived in this paper.

Nr JD hel. Weight Type� Epoh O{C Observer2400000+1 33894.440 0 P �5901.0 +0.517 Romano2 36808.374 1 P �4853.0 +0.001 Romano3 37189.377 1 P �4716.0 +0.012 Romano4 45646.240 1 P �1675.0 �0.036 Moshner5 50304.3939 10 E 0.0 +0.0039 Frank/Moshner6 50315.5124 10 E 4.0 �0.0015 Frank/Moshner7 50361.3948 10 E 20.5 �0.0050 Moshner8 50396.1937 1 P 33.0 +0.0319 Moshner9 50582.4853 10 E 100.0 �0.0011 Moshner10 50671.4780 10 E 132.0 +0.0008 Frank/Moshner11 50696.5038 10 E 141.0 �0.0021 Frank/Moshner12 50717.3661 10 E 148.5 +0.0030 Moshner13 50749.3455 10 E 160.0 +0.0013 Moshner14 51045.5157 10 E 266.5 �0.0011 Moshner15 51045.5187 10 E 266.5 +0.0019 Agerer16 51376.4540 10 E 385.5 +0.0025 Moshner17 51426.5061 10 E 403.5 �0.0028 Moshner18 51433.4610 10 E 406.0 �0.0003 Moshner� P denotes photographi plate minima and E CCD measured minima
Remarks:V1036 Cyg was disovered by Weber (1962) and lassi�ed as an elipsing binary.In the ourse of a sky survey in the �eld of Gamma Cygni, Romano (1969) foundthe star weak on three plates taken with the Shmidt-telesope of Padua-AsiagoObservatory. No elements ould be derived. In the GCVS (Kholopov et al. 1985)the variable is listed with a period of 0:d74412. In 1994 we put V1036 Cyg on ourobserving program. Soon it was lear, that the period given in the GCVS is aspurious one (1 yle/day alias) with the relation:1PGCVS � 1P � 11dsid (1)The primary and seondary minima have an amplitude of 0:m75 and 0:m35 respe-tively. The minimum times are alulated aording to the Kwee{van Woerdenmethod (Kwee, van Woerden 1956). A least squares �t to the data given in Table 1led to the preliminary ephemeris:Min I = HJD 2450304:3900�4 +2:d7809637�7 �E (2)
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Figure 1. Di�erential light urve of V1036 Cyg
Aknowledgements:This researh made use of the SIMBAD data base, operated by the CDS at Stras-bourg, Frane

Referenes:Kholopov, P. N. et al. 1985, General Catalogue of Variable Stars, 4th Edition, Nauka,MosowKwee, K. K., van Woerden, H., 1956, Bull. Astr. Inst. Netherlands, 12, No. 464, 327Romano, G., 1969, Pubbliazioni dell' Osservatorio Astronomio di Padova, No. 156,375-413Weber, R., 1962, IBVS, No. 6
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GSC 2118-00297: A NEW DOUBLE-MODE Æ SCUTI VARIABLEVAN CAUTEREN, P.1;2; WILS, P.21 Beersel Hills Observatory, Laarheidestraat 166, B-1650 Beersel, Belgium, email: Paul.VanCauteren�pi.be2 Vereniging Voor Sterrenkunde, Belgium, email: Patrik.Wils�ronos.be

The star GSC 2118-00297 (= ROTSE1 J182943.22+280955.2; �2000 = 18h29m43s;Æ2000 = +28Æ09:09) was announed by the ROTSE1 (Roboti Optial Transient SearhExperiment 1) survey (Akerlof et al., 2000) to be a Æ Suti variable with a period of0:d170407 in the approximate magnitude range 12.6-12.9.The star was observed at Beersel Hills Observatory on six nights between August andOtober 2001. A total of 760 data points were obtained during 15.4 hours of photometry.The instrument used was a 0.40-m telesope, equipped with a ST7E CCD amera. No�lter was used. The exposure times varied between 50 and 90 seonds. The images wereredued with the aperture photometry proedure of the Mira AP software pakagey.The brightness of the variable was measured with respet to GSC 2118-00221, havinga olour (�(B � V )= 0.19) losest to the variable, from among neighbouring stars. GSC2118-00299 (�(B � V )= 0.56) and GSC 2118-00292 (�(B � V )= 0.26) served as hekstars. The instrumental values of �(B � V ) were determined from images in B and Vlight, using a �lterset following Bessel's spei�ations. The nightly standard deviation ofthe di�erenes in un�ltered magnitudes between the omparison and the �rst hek staraveraged 0:m012, and 0:m023 for the seond hek star. The hek stars respetively havean instrumental magnitude of �0.90 and 0.64 with respet to the omparison star.Using the Fourier analysis program Period98 (Sperl, 1998), the dominant frequeny inthe observations turned out to be 6.86961 /d (see the Fourier periodogram in �g. 1), aone-day alias of the period given by Akerlof et. al. (2000). The peak to peak amplitude ofthis frequeny is 0:m30. Frequenies below 3 /d in the power spetrum were not onsideredas the density of observations at these frequenies is too low (the longest observing runbeing 4.2 hours on a total observation interval of 59 days).After prewhitening for the fundamental frequeny and its �rst harmoni (13.73923 /dwith an amplitude of 0:m06), a seond frequeny of 8.96848 /d was found (see �g. 2),making this star a new double-mode Æ Suti star. The ratio of the �rst overtone to thefundamental period is 0.766, on the low end of the narrow observed range for this ratioin other double-mode Æ Suti stars (Petersen and Christensen-Dalsgaard, 1996). Theamplitude of the seond frequeny is 0:m03, one tenth of the amplitude of the fundamentalfrequeny, but well above the error bar on individual observations. These will be on theorder of 0:m012 as GSC 2118-00297 is of similar brightness as the �rst hek star.yThe Mira AP software is produed by Axiom Researh In.
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Figure 1. Fourier periodogram for GSC 2118-00297.

Figure 2. Fourier periodogram for GSC 2118-00297 after prewhitening for the fundamental period.
The following times of maxima have been determined (O-C values are listed withrespet to the ephemeris derived below):JD Hel. E O-C [d℄ Observer2451241.575 -6217 0.000 ROTSE12452146.518 0 0.001 PVC2452175.334 198 -0.003 PVC2452205.324 404 0.002 PVCThe �rst maximum in the list is obtained from a phase diagram of the ROTSE1 data(available through http://www.umih.edu/~rotse). From these maxima, the followingephemeris was derived:Max: = HJD 2452146:516 + 0:d1455591� E:� 0:003 � 0:0000014Fig. 3 shows the phased light urve from our data, folded with the fundamental period,and Fig. 4 the phase diagram of the �rst overtone (after prewhitening for the fundamentalperiod and its �rst harmoni).
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Referenes:Akerlof, C., Amrose, S., Balsano, R., Bloh, J., Casperson, D., Flether, S., Gisler, G.,Hills, J., Kehoe, R., Lee, B., Marshall, S., MKay, T., Pawl, A., Shaefer, J., Szy-manski, J., Wren, J., 2000, AJ, 119, 1901Petersen, J.O, and Christensen-Dalsgaard, J., 1996, A&A, 312, 463Sperl, M., 1998, Manual for Period98 (V1.0.4). A period searh-program for Windowsand Unix, (http://dsn.astro.univie.a.at/~period98)

Figure 3. Phase diagram for the fundamental period of GSC 2118-00297.

Figure 4. Phase diagram for the seondary period of GSC 2118-00297.



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5206 Konkoly ObservatoryBudapest21 November 2001HU ISSN 0374 { 0676NEW CCD TIMES OF MINIMA OF ECLIPSING BINARY SYSTEMSBORKOVITS, TAM�AS1; B�IR�O, IMRE BARNA1; KOV�ACS, TAM�AS21 Baja Astronomial Observatory of B�as-Kiskun County, Baja, Szegedi �ut, P.O. Box 766, H{6500 Hungarye-mail: borko�eletra.bajaobs.hu2 Department of Astronomy, E�otv�os Lor�and University, Budapest, P.O. Box 32, H{1518 Hungary
Observatory and telesope:50-m f=8:4 Rithey{Chr�etien telesope of the Baja Astronomial Observatory(Hungary)Detetor: SBIG ST-7 CCD ameraApogee AP-7 CCD ameraMethod of data redution:Redution of the CCD frames was made with a ustomly developed IRAF1 pakage.Method of minimum determination:The minima times were omputed with paraboli �tting, and in some ases withlinearized Pogson-method.Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄RT And RS 23 11 10 +53 01 33 HD 218915 51463.2480 0.62892951 1OO Aql EW 19 48 13 +09 18 32 HD 187146 38613.2222 0.50678848 2IM Aur EA 05 15 30 +46 24 21 3358-0542� 38327.7974 1.2472891 33358-1208��PV Cas EA 23 10 03 +59 12 06 4010-1432 40227.4044 1.75046986 2VW Cep EW 20 37 21 +75 35 57 4585-2387 44157.4131 0.2783146 2DL Cyg EA 21 39 46 +48 32 24 SAO 51164 51038.48378 4.83039702 1AK Her EW 17 13 58 +16 21 01 1536-1834 42186.4600 0.42152201 2GU Her EA 16 32 05 +30 23 10 2581-2418 50983.46694 4.34320188 1UV Leo EA 10 38 21 +14 16 04 0845-0255 38440.72633 0.60008478 2DW UMa EA 10 33 53 +58 46 54 3822-0070 46229.00691 0.13660653 4GSC 3822-1056 EW: 10 33 58 +58 52 16 3822-0070 50495.5212 0.30989069 5Soure(s) of the ephemeris:1. present paper2. Kholopov et al., 19853. Bartolini & Zo�oli, 19864. B��r�o, 20005. B��r�o & Borkovits, 20001IRAF is distributed by the National Optial Astronomial Observatories, operated by the Assoiation of the Universitiesfor Researh in Astronomy, in., under ooperative agreement with the National Siene Foundation
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄RT And 52186.5154 1 I R �0:0015 Bor/AP7OO Aql 52107.4975 2 I R 0:0184 Bor+Kov/ST7IM Aur 51848.396 1 I - �0:015 Bor/AP7�51871.471 4 II - �0:015 B��r/AP7��51891.4282 2 II - �0:0145 B��r/AP7��51909.5119 5 I - �0:0165 Bor/AP7��51919.4885 6 I - �0:0182 B��r/AP7��52189.5265 8 II R �0:0183 Bor/AP7��PV Cas 51872.3979 1 II - �0:0072 B��r/AP7VW Cep 52138.3668 3 II R 0:1434 Bor/AP752138.5030 2 I R 0:1404 Bor/AP7DL Cyg 51840.3356 6 I - 0:0059 Bor/AP7AK Her 52044.3945 1 II V 0:0100 Bor/AP752044.3950 1 II B;R 0:0105 Bor/AP752066.522 1 I B 0:008 Bor/AP752066.523 1 I V;R 0:009 Bor/AP752073.479 1 II R 0:009 Bor/AP752076.4275 1 II V 0:0073 Bor/AP752076.4279 3 II B;R 0:0077 Bor/AP752087.3897 3 II R 0:0099 Bor/AP7GU Her 52121.385 5 I - �0:001 Bor/ST7UV Leo 51958.5580 2 II - 0.0219 Bor/AP7DW UMa 51731.38091 1 I - �00042 B��r/AP751842.5785 2 I - �0:0006 B��r/AP751916.4822 2 I - �0:0010 B��r/AP751925.36220 5 I - �0:00040 Bor/AP751958.2848 1 I - 0.0000 Bor/AP751958.4210 2 I - �0:0004 Bor/AP751967.4371 1 I - �:0003 Bor/AP752000.35978 5 I V 0.0002 Bor/AP7GSC 3822 1056 51731.3672 2 I - 0.0020 B��r/AP751840.6029 3 II - 0.0012 Bor/AP751842.6236 8 I - 0.0076 B��r/AP751925.360 1 I - 0.003 Bor/AP751958.3628 3 II - 0.0026 Bor/AP751967.5078 4 I - 0.0058 Bor/AP752000.3560 5 I V 0.0056 Bor/AP7Explanation of the remarks in the table:Observer(s)/InstrumentAknowledgements:This work was partly supported by National Grant OTKA T030743.

Referenes:Bartolini, C., Zo�oli, M., 1986, A&A, 168, 377B��r�o, I.B., 2000, A&A, 364, 573B��r�o, I.B., Borkovits, T., 2000, IBVS 4967Kholopov, P.N., et al., 1985, General Catalog of Variable Stars, 4th Eds.
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NSV12223: A NEW W UMa ECLIPSING BINARYVANDENBROERE, J.1; PIGULSKI, A.2; VAN CAUTEREN, P.1;31 GEOS (Groupe Europ�een d'Observations Stellaires), Par de Levesville, 23, F{28300 Bailleau l'Ev�eque,Frane, e-mail: j.vandenbroere�skynet.be2 Wro law University Observatory, Kopernika 11, 51-622 Wro law, Poland, e-mail: pigulski�astro.uni.wro.pl3 Beersel Hills Observatory, Laarheidestraat 166, B{1650 Beersel, Belgium, e-mail: Paul.VanCauteren�pi.be

Strohmeier (1958) disovered the variability of NSV12223 (= BV238 = GSC4456 1244)on photographi plates taken from 1932 to 1939. He mentioned variations going frommagnitude 12.0 to 12.5 (photographi) and a probable elipsing type. The star is situatedin Drao at 19h34m31s; +74o030 (J2000).Vandenbroere (2000) published the results of period searhes made on her 151 �rstvisual estimates of the star in a Note Cirulaire of GEOS. She was not yet able to dis-riminate in favour of the atual period between the peaks of the periodogram and shealled upon CCD measurements.P. Van Cauteren obtained 195 V and 26 B CCD measurements of the star at his privateobservatory using a 0.40-m telesope. He used an ST7E amera and the MIRA AperturePhotometry software (produed by Axiom Researh In.). GSC4456 1751 was used asomparison star and GSC4457 16 was the hek star. The observations were left in theinstrumental system. A PDM searh on the V measurements showed that the orbitalperiod of NSV 12223 is around 0.350376 d and that the star is an EW-type elipsingbinary with minima slightly di�erent in depth (see Fig. 1). The amplitudes of the lightvariations in V are of 0.51 mag between the deeper minimum and its preeding maximum,and of 0.43 mag between the two other extrema. The EW type is in perfet agreementwith the di�erential B � V indies whih are nearly onstant exept for a very slightreddening during the two minima.A. Pigulski analyzed the light urve of NSV12223 obtained from the CCD observationsmade by P. Van Cauteren. The V data were phased with a rough value of the period andused with the Wilson-Devinney (WD) ode (Wilson & Devinney 1971) to get a synthetilight urve whih reprodues well the observations. In the next step, this syntheti lighturve was �tted separately to the data arried out on eah of the three nights of obser-vations. During the �t, the time of minimum was derived as the only parameter. Theresults of the �t are shown in Fig. 1. This proedure, taking into aount all the pointsin the light urve, allows to derive the time of minimum light even when there are noobservations at minimum at all. So, three times of primary minima ould be derived.To these three times of primary minima, we ould add ten instants determined fromthe visual estimates of J. Vandenbroere (see Table 1). The relative weights for the threeCCD times of minimum were alulated aording to the inverse square of their r.m.s. er-rors and were resaled to be a few times larger than those derived from visual data. A
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linear regression of all times of minimum gives the following ephemeris (the number inparentheses denotes the r.m.s. error of the last digit):Tmin I = HJD2451470:159(2) + 0:350374(2)� E; (1)where E is the number of yles elapsed from the initial epoh.
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HJD 2451922.+Figure 1. Di�erential (with respet to GSC4456 1751) CCD V measurements of NSV12223 (dots)with syntheti light urve (solid line) �tted to derive the times of minimum for the three nights.
Table 1. Times of minimum light of NSV12223Type of Time of minimum Epoh O � CObserver photometry HJD 2400000.+ Weight E [d℄VBR visual 51470.332(5) 1 0.5 �0.002VBR visual 51757.462(5) 1 820.0 �0.003VBR visual 51762.376(5) 1 834.0 +0.006VBR visual 51769.381(5) 1 854.0 +0.003VBR visual 51779.536(5) 1 883.0 �0.003VBR visual 51798.453(5) 1 937.0 �0.006PVC CCD 51901.4691(6) 8 1231.0 +0.0003PVC CCD 51907.4245(11) 2 1248.0 �0.0007PVC CCD 51922.4904(9) 4 1291.0 �0.0008VBR visual 52136.397(5) 1 1901.5 +0.003VBR visual 52145.500(5) 1 1927.5 �0.004VBR visual 52146.379(5) 1 1930.0 �0.001VBR visual 52167.401(5) 1 1990.0 �0.001VBR = J.Vandenbroere, PVC = P.Van Cauteren. HJD is given with an estimatedauray of the last digit(s).In order to obtain the parameters of the binary system with the WD ode, the CCDdata (both in B and V ) were �rst phased with the new value of the orbital period (Eq. (1)).In the ase of NSV12223, we have B and V light urves and we suspet that the system isa ontat binary. In Fig. 1, we an see that the maxima are not equal (O'Connell e�et).
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This means that there is a spot (or spots) on the side surfae of one of the stars. Beausewe have only 26 B CCD measurements, it is rather impossible to adjust aurately thefour parameters of a spot. Therefore, it was assumed that the spot resides in star 1 (thatone whih is elipsed near phase 0, at primary, deeper elipse). By trial and error, wefound roughly the latitude (90o), longitude (310o) and the angular radius (25o) of thespot. The only spot parameter adjusted was the temperature fator.Furthermore, gravity darkenings (0.32), bolometri albedos (0.5), and limb darkeningoeÆients have been taken from tables of Van Hamme (1993). The average temperatureof star 1, whih is roughly orrelated to the orbital period, was assumed to be T1 =5500 K.The following parameters of NSV12223 were next iterated:� phase shift, �,� orbital inlination, i,� average surfae temperature of star 2, T2,� surfae potential, 
 = 
1 = 
2,� relative monohromati luminosity for star 1, L1,� temperature fator for the spot.For a ontat binary, it is pratially the mass ratio q = M2=M1 whih determinesthe geometry of the system. The best solution is found by heking the hanges of theweighted sum of squares of residuals as a funtion of the assumed mass ratio q (see Fig. 2).We an see that in a wide range of q (between 0.7 and 1.8) all �ts give pratially thesame residuals and therefore are equally good. This means that we annot auratelydetermine the mass ratio, and thus say whih star is bigger. This is the onsequene ofthe fat that the elipses are partial.
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Mass ratio qFigure 2. The weighted sum of squares of the residuals (SSR) taken from the best �t, plotted againstthe assumed value of the mass ratio, q.
Nevertheless, it appears that some parameters whih were iterated do not hangeonsiderably in the best solutions for 0.7 < q < 1.8. First of all, the inlination angle, i,equals to 72:Æ0 �0:Æ5, and the average surfae temperature of star 2, T2, is lower by about110 � 10 K in omparison with T1. Finally, the over�ll fator equals to about 5{7%,
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depending on q. This is quite typial for W UMa systems. In Fig. 3 we show one of thebest solutions, that with q = 1.4. The standard deviation of the residuals from the �t is0.0097 mag for B and 0.0082 mag for V -�lter observations.
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Orbital phaseFigure 3. The di�erential light urve of NSV12223 in B (irles) and V (dots) �lter ompared to thebest �t with q = 1.4 (ontinuous line). The light urves shown with thin lines are those if there were nospot. Lower panel shows the residuals from the �t (the ordinate is in sale).
Conluding, NSV12223 is a ontat binary of the W UMa type with orbital periodgiven by Eq. (1). The elipses are partial. The inlination of the system is 72:Æ0 �0:Æ5.Mass ratio is in the range between 0.7 and 1.8. There is a spot at the surfae of one ofthe stars resulting in a small O'Connell e�et. Moreover, star 2 is ooler than star 1 byabout 110 K.Aknowledgement: P. Van Cauteren is grateful to the Royal Observatory of Belgiumfor putting at his disposal material aquired by projet G.0265.97 of the Fund for Sienti�Researh (FWO)-Flanders (Belgium).

Referenes:Strohmeier, W., 1958, KVB, Band II, Nr. 24Vandenbroere, J., 2000, Note Cirulaire GEOS NC 923Van Hamme, W., 1993, AJ, 106, 2096Wilson, R.E., Devinney, E.J., 1971, ApJ, 166, 605
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PERIOD CHANGE OF ES Del

WATANABE, T.11 117 Shirao dormitory, 1414 Oonakazato, Shizuoka 418-0044, Japan, e-mail: JCC00212�nifty.ne.jp
A few stars among Mira-type variables are known to show period hanges. The periodhanges of R Aql, R Hya and W Dra are interpreted to be a result of helium shell ash(Wood and Zarro 1981).ES Del was �rst proposed as a Mira-type variable with a period of 373:d9 (Huth 1956;Huth et al. 1957). However, disagreement was pointed out (Kholopov 1986) between thisperiod and the maximum dates observed later (Halle 1974). Furthermore, a 509:d6 periodwas reently proposed (Watanabe 2000). I analyzed the available data in order to verifythe possible period hange.Four data soures were used for analysis: (1) four maximum times reported in Huthet al. (1957), (2) two maximum times reported in Halle (1974), (3) �ve maximum timesreported in Watanabe (2000), and (4) �ve maximum times estimated from the AFOEVdatabase. In addition, �ve intervals around maximum times were estimated from theAFOEV database, whose exat times were not determined due to the lak of observationsor due to the solar onjuntion, were used to verify the yle ount.At �rst, O � C1 values were alulated against the 373:d9 period: Maximum1 =JD 2427954+373:9�E1 (Huth et al. 1957), whih are listed in Table 1. The O�C1 dia-gram is shown in Figure 1. For some maxima, whose yle ounts are ambiguous beauseof the lak of ontiguous detetion of maxima, the alulated yle numbers nearest to theobserved maxima were assumed. Figure 1 shows that O � C1 values are approximatelyonstant between 1935 and 1949 (E1 = 0 to 14), on�rming the 373:d9 period reportedby Huth (1957). However, after 1957 (E1 = 21), O � C1 values signi�antly inreased,implying that the period beame longer than 373:d9.O � C2 values were then alulated against the 509:d6 period: Maximum2 =JD 2450290 + 509.6 �E2 (Watanabe 2000), whih are listed also in Table 1. The O�C2diagram is shown in Figure 2. After 1982 (E2 = �10), O � C2 values are approximatelyonstant, supporting the reent identi�ation of the 509:d6 period.None of these periods an properly represet the maxima between 1957 and 1982. Be-tween 1949 and 1965, a period of 472d or 404d better represent observations.A period inrease of 136d (from 373:d9 to 509:d6) was observed during 33 years (from1949 to 1982). If the period inreased at a onstant rate: PE = P0+A�E, than the rateof inrease A should be 0:d24. This ase, the expeted period inrease is 37d in 17 years.However, the atual period inrease during the reent 17 years (between 1982 and 1999)
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Table 1. Observed maximum dates and O � C valuesData Maximum date Some probable yle numbers E and O � C valuesSoure UT JD E1/O � C1a E2/O � C2bVSS 1935 May 4 2427927 0/�27 �51/3627 ... �46/1079VSS 1940 Aug. 8 2429850 5/27 �46/3002 ... �41/454VSS 1948 Sep. 2 2432797 13/�18 �38/1872 ... �33/676VSS 1949 Ot.15 2433205 14/16 �37/1770 ... �32/778MVS 1957 Jul.14 2436034 21/228 , 22/�146 �31/1542 , �29/522MVS 1965 Apr.10 2438861 28/438 , 29/64 �24/801 , �22/�218AFOEV 1982 Aug. 3 2445185 40/2275 ... 46/31 �10/�10AFOEV 1984 Jan. | 41/ | ... 47/ | �9/ |AFOEV 1985 May | 42/ | ... 48/ | �8/ |AFOEV 1986 Ot.12 2446716 43/2684 ... 49/440 �7/�7AFOEV 1988 Feb. | 44/ | ... 50/ | �6/ |AFOEV 1989 Aug.10 2447749 45/2969 ... 51/726 �5/7VSOLJ 1990 De.26 2448252 46/3099 ... 52/855 �4/0AFOEV 1991 Jan. | 46/ | ... 52/ | �4/ |AFOEV 1992 Apr. | 47/ | ... 53/ | �3/ |AFOEV 1993 Nov. 2 2449294 48/3392 ... 54/1149 �2/23AFOEV 1995 Feb. | 49/ | ... 55/ | �1/ |VSOLJ 1995 Mar. 1 2449778 49/3503 ... 55/1260 �1/�2VSOLJ 1996 Jul.27 2450292 50/3643 ... 56/1400 0/2VSOLJ 1997 De.15 2450798 51/3775 ... 57/1532 1/�2VSOLJ 1999 May 11 2451310 52/3913 ... 58/1670 2/1aMaximum1 = 2427954 + 373:9� E1 (Huth et al. 1957)bMaximum2 = 2450290 + 509:6� E2 (Watanabe 2000)
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Figure 1. O�C1 diagrams using the ephemeris: Maximum1 = 2427954 + 373:9�E1. O�C1s for themaxima with suessively identi�ed yle ounts are onneted by solid lines. O � C1s of other maximaare onneted by dashed lines.
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Figure 2. O � C2 diagrams using the ephemeris: Maximum2 = 2450290 + 509:6� E2. The lines anddashed lines are the same as desribed in Figure 1.
is less than 11d (Table 1). This result indiates that the period hange of ES Del is notlinear.The period of ES Del is: P = 373:d9 between 1935�1949, P = 404d or 472d between1949�1965, P = 509:d6 between 1982�1999. The period hange is not linear. ES Delmay be one of the few Mira-type stars experiening a shell ash stage, as R Aql andR Hya. More observations, as well as arhival plate searh are needed to more auratelydetermine the nature of this period hange, and to understand the evolutionary status ofES Del.I am grateful to the sta� of AFOEV for making their data available for me. I wish tothank Makoto Watanabe for his valuable suggestion, and I wish to thank espeially Dr.Taihi Kato (Kyoto University) for his helpful disussion.
Referenes:Halle, E.S., 1974, MVS, 6, 167Huth, H., 1956, MVS, 232Huth, H. et al., 1957, Ver�o�. Sternw. Sonneberg, 4, No. 2Kholopov et al., 1986, General Catalogue of Variable Stars IVWatanabe, T., 2000, VSOLJ Variable Star Bulletin, No. 35-36, 6Wood, P.R., and Zarro, D.M., 1981, ApJ, 247, 247
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PERIODS OF ELEVEN K5-M0 PULSATING RED GIANTSPERCY, JOHN R.1; NYSSA, ZO�E1; HENRY, GREGORY W.21 Department of Astronomy, University of Toronto, Toronto ON Canada M5S 3H8,e-mail: jpery�erin.utoronto.a2 Center of Exellene in Information Systems, Tennessee State University, Nashville TN 37203-3401 USA,e-mail: henry�shwab.tsuniv.edu

About 10 per ent of the naked-eye stars are pulsating red giants (PRGs), with ampli-tudes ranging from 0.01 to 10 magnitudes. Aording to Wood (2000), \red giant stars areprobably the least understood of all variable stars". The �rst PRG | Mira | was disov-ered over 400 years ago. Small-amplitude PRGs, with amplitudes of 0.1 to 1 magnitude,and with early M spetral type, were surveyed by Stebbins & Hu�er (1930). In the 1990s,several studies (Eyer & Grenon 1998, Grenon 1993, Jorissen et al. 1997) showed thatK5-M0 giants were variable with amplitudes of less than 0.1 magnitude, and these weremost likely PRGs. In partiular, Henry et al. (2000) studied a large sample of variableK-M0 giants, estimated their variability time sales from the light urves, and presenteda strong argument for pulsation as the ause of the variability of the K5-M0 giants. Thispaper presents the �rst detailed period analysis of a sample of these ultra-small-amplitudePRGs.It is still not lear whether the Mira stars are pulsating in the fundamental mode, orin the �rst overtone. The small-amplitude PRGs appear to be pulsating in higher modes(Pery & Parkes 1998), in agreement with theoretial prediations (Xiong et al. 1998).Sine the pulsation modes of the ultra-small-amplitude PRGs is therefore of interest,it is important to determine their periods in as many ways as possible. This is beausemethods suh as Fourier analysis have weaknesses (suh as the possible ourrene of aliasperiods if there are periodi gaps in the data) whih are not present in other methodssuh as our form of autoorrelation analysis. Also | many small-amplitude PRGs have aseondary period, an order of magnitude longer than the primary period, so it would beof interest to look for suh long periods in ultra-small-amplitude PRGs. Koen & Laney(2000) have reently pointed out that there are about 30 PRGs in the Hipparos Cataloguewith periods less than 10 days, whose radii and masses imply that they are pulsating invery high overtones. We believe that these periods are spurious, and due to the aliasingproperties of Hipparos photometry (Pery & Hosik, submitted), but this points out theneed to do areful period analysis using as many independent tehniques as possible.In the past (Pery et al. 1996), we found that light urves, Fourier analysis, and au-toorrelation analysis were useful and omplementary tools for studying small-amplitudePRGs. In our autoorrelation algorithm, we alulate the absolute value of �mag, and



2 IBVS 5209
Table 1: Periods of Eleven Ultra-Small-Amplitude Pulsating Red GiantsHD V mag Spetral Type V range TS period(s) - days3346 5.16 M0 III 0.065 11 11.5, 15, 22:84345 8.21 M0 III 0.056 15 12.4, 21.5112975 7.51 M0 III 0.056 7 6.9123232 7.73 M0 III 0.100 12 19.4, 35.7145895 7.60 M0 III 0.043 10 9.6, 6-7:, 70:155038 7.67 K5 III 0.037 5 4.8, 27:175589 7.30 K5 III 0.041 8 6.9, 20:, 40:196643 7.10 K5 III 0.044 7 7, 15201298 6.18 M0 III 0.041 12 13, 40:208530 7.85 M0 III 0.041 15: 10.4, 5:, 50:215427 7.08 K5 III 0.054 30 16, 27:

�time for every pair of measurements, and plot the �rst (averaged in bins) against theseond, over an appropriate range of �time. Minima our at multiples of the period orharateristi time sale. Sine our algorithm di�ers from onventional autoorrelation,we shall hereafter use the term self-orrelation| a term suggested by I. Cummings (1999).It is similar to the \variogram" method desribed by Eyer & Genton (1999) (Eyer 2001,private ommuniation). Note that our autoorrelation diagram is not a phase diagram,or a power spetrum. We have used this ombination of three tehniques to analyze newand existing data on 11 stars in Henry et al.'s sample (these authors estimated the peri-ods of these stars by visual inspetion of the light urves only). The data were obtainedwith a roboti telesope, as desribed by Henry et al., between JD 2450700 and 2451000(but with a seasonal gap for most stars), exept for HD 3346, for whih there were fourseasons of data, and HD 215427, for whih there were three. The number of data pointsper season ranges from 40 to 180. Data were obtained through both a blue and a yellow�lter; both sets of data gave the same period results.

Figure 1. The selforrelation diagram for HD 3346. The �rst maximum (at 5.5 to 7.5 days), and the�rst minimum (from 11 to 15 days), are onsistent with the periods of 11 and 15 days whih appear inthe power spetrum.
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Figure 2. The selforrelation diagram for HD 112975. Note the minima at multiples of 6.9 days.

Figure 3. The selforrelation diagram for HD 155038. The alternating maxima and minima areonsistent with a period of 4.5 days.
Table 1 lists the pertinent information about the stars, and the results. TS is thevariability time sale in days found by Henry et al. (2000). The seond-last olumn liststhe period(s) determined in this paper. Values in bold fae are most seure; those markedwith a olon (:) are most unertain. The following notes apply to individual stars: HD3346: power spetra show an 11.5-day period in eah of four seasons, 15-day period inthree seasons, and 22-day period in two seasons; selforrelation diagram (hereafter af:Figure 1) is onsistent with periods of 11.5 and 15 days. HD 84345: power spetrumsuggests periods of 21.5, 12.4, and 30.5 days, in order of dereasing power; af is onsistentwith �rst two. HD 112975: 6.9-day period is onspiuous in the power spetrum andaf (Figure 2). HD 123232: visual inspetion of the light urve (hereafter LC) suggestsabout 18-day yles; power spetrum and af are onsistent with 19.4- and 35.7-dayperiods. HD 145895: 9.6-day period is onspiuous in the power spetrum and af;power spetrum and LC also suggest a period of 70�10 days. HD 155038: a period of
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4.8 days is present in the power spetrum and af (Figure 3). HD 175589: periods of6.9 and 20 days are present in the power spetrum and af; power spetrum and LC alsosuggest a time sale of 40 days. HD 196643: both power spetrum and af give a weaksignal at 7 and possibly 15 days. HD 201298: power spetrum and af are onsistentwith a period of 13 days; possibly longer-term variations. HD 208530: 10.4-day periodis onspiuous in the power spetrum and af; possible variations on a time sale of 40-50days. HD 215427: power spetrum and af are onsistent with a period of 16 days ineah season; possible 27-day period.Preliminary analysis of another season of data (2000-2001) shows good to exellentagreement, for the stars with well-determined periods (Pery & Nyssa, to be published).Several more seasons of data may be neessary to determine, ompletely, the periods inthese stars (e.g. Pery et al. 1996).The data are not well suited for looking for long-term variability, but several stars |notably HD 84345, HD 112975, HD 145895, HD 208530 and HD 215427 | show someevidene for variability on time sales of 100 days or more, with amplitudes of a fewhundredths of a magnitude.The results indiate that ultra-small-amplitude PRGs behave as small-amplitude PRGsdo: they have one or two periods whih are onsistent with radial pulsation periods; theyare semi-regular at best; some have longer-term variations with about the same amplitudeas the shorter-term variations. Fourier analysis and auto/selforrelation analysis are bothuseful in understanding the behaviour of these stars. We are now in the proess ofdetermining the probable pulsation modes in these stars, by determining their pulsationonstants (Q-values). Very preliminary results indiate that the ultra-small-amplitudePRGs, like the small-amplitude PRGs, pulsate in the fundamental, �rst, seond, or thirdovertone.
Referenes:Cummings, I. 1999, J. Astron. Data, 5, #2.Eyer, L., & Genton, M.G., 1999, A&AS, 136, 421.Eyer, L., & Grenon, M., 1998, in Hipparos Venie '98, ed. B. Battrik, ESA SP-402, 467Grenon, M., 1993, in Inside the Stars, ed. W. Weiss & A. Baglin, ASP Conf. Series 40,693Henry, G.W., Fekel, F.C., Henry, S.M., & Hall, D.S., 2000, ApJS, 130, 201Jorissen, A., Mowlavi, N., Sterken, C., & Manfroid, J., 1997, A&A, 324, 578Koen, C., & Laney, D. 2000, MNRAS, 311, 636Pery, J.R., Desjardins, A., Yu, L., & Landis, H.J., 1996, PASP, 108, 139Pery, J.R., & Parkes, M., 1998, PASP, 110, 1431Stebbins, J. & Hu�er, C.M., 1930. Publ. Washburn Obs., 15, 138Wood, P.R. 2000, Publ. Astron. So. Australia, 17, 18Xiong, D.R., Deng, L., & Cheng, Q.L., 1998, ApJ, 499, 355
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The variability of UX Trianguli was disovered in 1934 by Morgenroth (1935) and de-sribed having a \long period". In the NSV atalogue (Kukarkin et al., 1982/1988) thestar is listed as NSV 616 being of semiregular type (SR). Later the star has been ana-lyzed from Sonneberg sky patrol plates and was lassi�ed as RRab type with a periodof 0.466917 days by Meinunger (1986). Regarding the light urve in this paper, Mei-nunger already remarked a fairly large satter of the magnitude estimations, whih hedid not ompletely attribute to random errors, but �nally he was not able to reveal anysystemati reason. In 1989 the star was named UX Tri in the 69th namelist (Kholopovet al., 1989). We want to on�rm that UX Tri = CSV 164 = NSV 616 is idential withGSC 2294.506. The identi�ation is in good agreement with the �nding harts given byMorgenroth (1935) and Tsessevih et al. (1971).Morgenroth and the NSV report reasonable photographi magnitudes of 13:m5 - 14:m5for the star, whereas, the photographi magnitudes given by Meinunger (10:m5 - 11:m5) aremuh too bright. This is due to the magnitudes of the referene stars used in the analysisof Meinunger. He used the stars a = GSC 2294.1576 (USNO A2.0: B = 12:m9; R = 12:m0)assuming 10:m6 and b = GSC 2294.916 (USNO A2.0: B = 13:m9; R = 13:m0) with 11:m4whih resulted in an overestimation of the brightness of UX Tri.From 1997 to 2001 we observed UX Tri in 42 nights obtaining CCD photometri dataand 36 new maximum timings.As prinipal omparison star we used GSC 2294.1202 (GSC: V = 11:m7; USNO A2.0:B = 13:m0; R = 11:m6). Our di�erential magnitudes refer to this star and are derivedfrom instrumental magnitudes. We used Pogson's method and/or the determination ofa polynomial maximum for the maximum timings. The satter due to di�erent timingmethods is ontained in the errors given in Table 1 whih lists our maximum timings.The maximum timings show onsiderable satter in (O�C) when linear elements areused (see Fig. 1) and the light urve is variable (see Fig. 2). The lassi�ation of thevariable as RRab star is in agreement with the light urves. Analyzing the satter of themaximum timings and the brightness at maximum we disovered a pronouned Blazhkoe�et whih is desribed and analyzed in this paper.
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Table 1: Observed times of maxima for UX Trianguli (O � C)1, residuals omputed aording to thelinear ephemeris from formula (1) and (O � C) residuals orreted for Blazhko e�et with formula (3).Max MaxJD hel. �� (O � C)1 (O � C) rem. JD hel. �� (O � C)1 (O � C) rem.� 2400000 [d℄ [d℄ [d℄ � 2400000 [d℄ [d℄ [d℄50481.2933 :0083 0.0207 0.0082 A ax 51927.3355 :0049 0.0061 0.0009 A a51471.6276 :0069 0.0139 �0.0032 A a 51934.3279 :0069 �0.0053 0.0026 A a51494.5030 :0017 0.0101 0.0127 A a 51948.3021 :0083 �0.0388 �0.0048 A a :51522.5401 :0035 0.0319 0.0053 A a 51975.4271 :0083 0.0047 0.0078 A a :51595.3160 :0100 �0.0320 �0.0044 A ax 51983.3466 :0042 �0.0134 0.0044 A a51810.5809 :0028 �0.0181 0.0035 A a 52144.4542 :0024 0.0062 �0.0016 H dV51817.5708 :0069 �0.0320 0.0026 A a 52144.4546 :0024 0.0066 �0.0012 H dR51817.5718 :0045 �0.0310 0.0036 H b 52144.4559 :0022 0.0079 0.0001 H 51840.4846 :0100 0.0026 �0.0015 A ax 52151.4427 :0020 �0.0092 �0.0039 H 51853.5399 :0035 �0.0159 0.0044 A a 52191.6007 :0017 �0.0064 �0.0077 A a51854.4687 :0021 �0.0209 0.0010 A a 52198.5891 :0035 �0.0219 �0.0102 A a51874.5906 :0083 0.0234 0.0013 A ax 52198.5911 :0050 �0.0199 �0.0081 H e51884.3709 :0020 �0.0017 �0.0055 H b 52199.5317 :0035 �0.0131 0.0004 H e51904.4160 :0056 �0.0342 �0.0006 A a 52213.5110 :0069 �0.0415 �0.0019 A a51912.4174 :0100 0.0295 �0.0035 A ax 52228.4968 :0028 0.0028 �0.0112 A a51919.4125 :0069 0.0208 0.0008 A a : 52230.3650 :0100 0.0033 �0.0072 H 51921.2761 :0028 0.0167 0.0002 A a 52233.6315 :0025 0.0014 �0.0030 A a51926.4039 :0028 0.0083 0.0014 A a 52233.6325 :0100 0.0024 �0.0020 H � estimated errors of the maximum timingsremarks (rem.):Observers: A = Ahterberg; H = HusarObservations with V or R band �lters are marked with suÆx "V " or "R" respetively; those marked with suÆx "x" areextrapolated maximum timings; " : " denotes unertain timingInstrumentation:a 0.2 m Shmidt-Cassegrain (f=1100 mm) with CCD-amera SBIG ST-6 (hip: TI TC241); un�lteredb 0.4 m Shmidt-Cassegrain (f=1450 mm) with CCD-amera Apogee AP-7 (hip: SITe 502); un�ltered 0.4 m Shmidt-Cassegrain (f=2750 mm) with CCD-amera SBIG ST-8E (hip: KAF1602E); IR-uto� �lterd 0.4 m Shmidt-Cassegrain (f=2750 mm) with CCD-amera SBIG ST-8E (hip: KAF1602E); V=R-�lter (Bessel type)e 0.2 m Shmidt-Cassegrain (f=1185 mm) with CCD-amera SBIG ST-8E (hip: KAF1602E); un�ltered

First of all a new linear ephemeris formula of the times of maximum light of UX Tri wasderived using the photographi maxima from Meinunger, inluding two CCD observationsmade by Birkner (1998a, 1998b) and all our CCD observations from Table 1:Max = HJD 2450753:488 + 0:d4669218� E:� :005 � :0000003 (1)
The given elements are based on the assumption that the maximum timings should besymmetrially distributed around zero. (O � C)-values alulated with formula (1) aretermed (O � C)1 and are shown in Fig. 1.The rather de�nite spread of the (O � C)1-values nearly in the whole time of obser-vations points to the Blazhko e�et, a phenomenon whih is known from numerous RRLyrae stars showing periodi light urve variations. Besides the phase position of themaximum also other harateristis of the light urve suh as brightness at maximum,brightness amplitude and the rise time M-m (time di�erene between maximum and thepreeding minimum) show periodi variations. Nevertheless, this periodiity is in mostases not ompletely exat. Aording to Smith (1995) a pronouned harateristi of theBlazhko e�et is its irregularity.The periodi variation in the light urve an be revealed best in a \Blazhko diagram",as we all the plot of the measurements of the mentioned harateristis against the
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Figure 1. diagram of (O � C)1-values for theavailable times of maximum light based on newelements (1). Figure 2. observed phased light urves with dif-ferent amplitudes based on elements (1) at threephases of the Blazhko yle. (a)/(b) refers to theinstrumentation.Blazhko phase �B : �B = Fra((t � EB0 )=PB); (2)where PB is the Blazhko period, EB0 an arbitrary initial epoh, t the time of a measure-ment and Fra(x) the digits behind the deimal point of x .The value of the Blazhko period was determined independently with periodogramsfrom a self written omputer program and the program 'Period98' by Sperl. Inluding allavailable measurements of (O�C)1-values no single Blazhko period ould be found. Thereason for this may be irregularities of the Blazhko e�et (e.g. hanges in the period PB,phase jumps or dereasing amplitude of the variations) and errors of the measurements,espeially of the photographi observations. However in two epohs of time a Blazhkoperiod ould be disovered. In the range from JD 2439023 to JD 2441931 the mostprobable value found for the Blazhko period is PB = 40.0 d � 0:1 d. From JD 2450446till now the Blazhko period has been determined to be PB = 43.7 d � 0:15 d. The�rst value of PB results from the (O � C)1-values only and the seond value from the(O � C)1-values and from the brightness values at maximum. Within the small range ofgiven errors both programs yielded the same values of PB. These results show that theperiod of the Blazhko e�et of UX Tri is most probably not onstant.For our CCD measurements Fig. 3 shows the Blazhko diagram for the (O�C)1-valuesand Fig. 4 for the brightness of maximum at the found period value PB = 43:7 d andfor the value EB0 = 2451471. In the phase range �B � 0:02 � 1:00 the ourse of the(O � C)1-values in Fig. 3 an be well approximated by a dropping straight line. In therange �B � 0:00�0:02 a very steep rise ours. Beause in this range there are not enoughpoints of measurements to determine an average (O � C)1-ourse any approximation isonly tentative.
The Blazhko diagram for the brightness of maximum (Fig. 4) reveals a relatively largespread of the points around the drawn average urve. One reason for this ould besystemati errors in the measured brightness values aused by di�erent equipment usedby the observers. It seems, however, that espeially in the range �B � 0:35 � 0:60 alsoirregularities of the Blazhko e�et ontribute to this spread.With the help of the average urves in Fig. 3 and Fig. 4 it is possible to obtain more a-urate time and brightness values of the maximum making preditions for the near future.For that purpose it is neessary to alulate �rst an approximate value Max(linear) for thetime of maximum with the formula (1) and in a seond step the orresponding Blazhko
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Figure 3. Blazhko diagram for the (O � C)1values of our CCD measurements. The drawnmean urve yields the orretion values �TB independene of the Blazhko phase �B
Figure 4. Blazhko diagram for the bright-ness values at maximum of our CCD measure-ments. The drawn urve yields mean values forthe brightness at maximum in dependene of theBlazhko phase �B

phase �B with the formula (2). For this Blazhko phase �B the urve in Fig. 3 yields avalue �TB to orret the time of maximumMax(orreted) = Max(linear) +�TB ; (3)and the urve in Fig. 4 yields diret the brightness of the maximum. In Table 1 the dif-ferenes (O�C) between the observed times and the alulated values with formula (3)are given. The satter of these values however is larger than the error of those maximumtimings whih ould be obtained with suÆiently small errors. This indiates that theBlazhko e�et of UX Tri may need more than one period to be ompletely desribed.Aknowledgements: This researh made use of the SIMBAD data base, operated by theCDS at Strasbourg, Frane.
Referenes:Birkner, C., 1998a, IBVS 4562Birkner, C., 1998b, IBVS 4606Meinunger, L., 1986, Ver�anderlihe im Feld beta Trianguli, Mitt. Ver�and. Sterne, 11, 1Morgenroth, O., 1935, Astron. Nah., 254, 371Kholopov, P. N. et al., 1989, IBVS 3323Kukarkin, B. V. et al., 1982/1988, New Catalogue of Suspeted Variable StarsSmith, H. A., 1995, RR Lyrae Stars, Cambridge Astrophysis Series, CambridgeSperl, M., 1996-2001, Period98 (a period searh-program),see: http://dsn.astro.univie.a.at/period98/Tsessevih, V. P., Kasanasmas, M. S., 1971, Atlas poiskovih kart peremennuh zvezd
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PHOTOMETRIC VARIABILITY OF THE STARSUSNO 0900-17903132, HD191674 AND HD 191616ROBB1, R. M.; LINDNER, J. V.; STERN, L. A.; LINDNER, T. H.; BALAM1;2, D. D.; CLEM, J. L.1 Guest User, Canadian Astronomy Data Centre, whih is operated by the Herzberg Institute of Astrophysis,National Researh Counil of Canada2 Guest Observer, Dominion Astrophysial Observatory, whih is operated by the Herzberg Institute of As-trophysis, National Researh Counil of CanadaClimenhaga Observatory, Dept. of Physis and Astronomy, University of Vitoria, Vitoria, BC, Canada,V8W 3P6, Internet: robb�uvi.a

As part of a ontinuing searh for photometri variations in stars whih are knownX-ray soures, we observed HD 191616 (=GSC 0503-0700). This star, also known asRXJ201043+045449, was disovered to be a soure of X-rays by the ROSAT satellite(Voges et al. 1999). The Tyho atalog (ESA 1997) reported VT=9:m497 and BT=10:m724for HD 191616 and VT=9:m000 and BT=10:m238 for one of the �eld stars, HD 191674(=GSC 0503-1409), both onsistent with a spetral type of approximately K0. The re-ported parallaxes favor dwarf luminosity lass but do not exlude giant status.

Figure 1. Finder hart labeled with the GSC identi�ation numbers from region 0503.
The �eld of stars observed with the automated 0.5m telesope of the ClimenhagaObservatory at the University of Vitoria is shown in Figure 1. The data were reduedin a fashion similar to that desribed in Robb and Greimel (1999). Table 1 lists thestars' identi�ation numbers, oordinates (J2000) and magnitudes from the Hubble Spae
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Table 1: Stars observed in the �eld of HD 191616=GSC 0503-0700 and HD 191674=GSC 0503-1409

Star R.A. De. GSC �R Std Dev Std Dev (R� I)Id J2000 J2000 Mag. Mag. Between WithinHD 191616 20h10m44s 4Æ5405000 8.8 0.490 .022 .004 0.4GSC 0503-1521 20h10m51s 4Æ5605700 8.6 - - - 0.4HD 191674 20h11m03s 4Æ5501000 9.3 �.222 .025 .003 0.4GSC 0503-1318 20h10m38s 4Æ5401900 10.0 1.447 .003 .003 0.4GSC 0503-388 20h10m35s 4Æ5405500 11.9 3.428 .004 .007 0.2GSC 0503-328 20h10m43s 4Æ5600900 11.7 3.060 .004 .009 0.4USNO 900-17903132 20h10m43s 4Æ5505100 13.9 4.787 .157 .036 2.3GSC 0503-802 20h10m54s 4Æ5604500 12.4 3.474 .002 .007 0.3GSC 0503-2279 20h10m47s 4Æ5804400 13.1 4.579 .011 .019 0.2
Telesope Guide Star Catalog (GSC) (Jenkner et al., 1990). Observations were made using�lters losely mathing the Cousins R and I bands (Cousins 1981). The thirty-two JulianDates of observation (�2450000) are 2121, 2122, 2129-2138, 2150, 2151, 2157-2166, 2168,2169, 2175, 2176, 2179, 2180, 2182 and 2184.Our di�erential �R magnitudes are alulated in the sense of the star minus GSC 0503-1521. Brightness variations during a night were measured by the standard deviation of thedi�erential magnitudes and are listed for the most photometri night in the last olumnas \Std Dev Within". For eah star the mean of the nightly means is shown as �R inTable 1. The standard deviation of the nightly means is a measure of the night to nightvariations and is alled \Std Dev Between" in Table 1.The \Std Dev Between" for stars [GSC 0503-1318 - GSC 0503-1521℄ is 0.003 magni-tudes. This exellent photometry shows that night to night variations in either of thesestars must be less than a few millimagnitudes. We observed no signi�ant variations inthese stars in plots of the individual nights' data and a \Std Dev Within" one night of0.003 sets an upper limit on variations of an hourly timesale.
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Figure 2. �R �ltered light urve of USNO 0900-17903132 for summer 2001
In Figure 2 we have plotted the nightly mean and standard deviation of the �R bright-ness of the star USNO 0900-17903132. Obviously it is a variable star with a timesale ofat least a hundred days and from our (R� I) we estimate a spetral type of late M. Weexpet this star to be a long period variable and urge observers to monitor its brightnessand disover its amplitude and periodiity, if any.
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Figure 3. Periodogram for HD 191674 in 2001
The star HD 191674 had obvious night to night variations. The root-mean-square(RMS) deviation of a data point from a sine urve as a funtion of period is shown inFigure 3. From this periodogram we �nd the ephemeris to be:HJD of Maximum Brightness= 2452118:d3(9)+5:d21(15)�E.where the unertainties in the �nal digit are given in brakets and the RMS error of the�t is less than 0.01 magnitudes. The 3685 di�erential �R magnitudes phased at thisperiod are plotted in Figure 4 with di�erent symbols for eah yle.

Figure 4. R �ltered light urve of HD 191674
There are signi�ant di�erenes from yle to yle but doubling the period did notimprove the �t. The (R � I) is onsistent with the Tyho BT and VT measurementsindiating that the star is approximately K0 spetral type. Therefore we postulate thatHD 191674 is a late type spotted dwarf rotating with a 5:d21 period.Our observations of HD 191616 are plotted in Figure 5. with the error bars set tothe standard deviation of the points during eah night. The error of the nightly meanthen would be about ten times smaller. Obviously HD 191616 is also a variable star, soPeriod98 (Sperl 1998) was used to �nd the period, amplitude and shape of the variations.The best model light urve found is of the form:�R=0.4611+0.0554*sin(2�(JD�2112.0)/18.4638)+0.0198*sin(2�(JD�2113.572)/9.2319)
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Figure 5. �R �ltered light urve of HD 191616 for 2001 with model urve overplotted
Note that the seond period was set to exatly half the dominant period, to modify theshape of the urve to best math the asymmetry in the distribution of the spots on thesurfae of the star. Spetrosopi observations made with the DAO 1.8m telesope wereused to determine the spetral lass to be K3, onsistent with the (R � I) and Tyhomeasurements. The spetrum displayed in �gure 5 learly shows the H� emission line.
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Figure 6. Spetrum of HD 191616 showing the H� emission line at 6563�A.
HD 191616 is an X-ray soure, a K3 spetral type star with H� emission, photometrivariations with an 18:d5� :4 period and yle to yle di�erenes typial of BY Dra stars.Photometri observations should be ontinued to monitor for ares, hanges in the spotdistribution and to determine the period more preisely.

Referenes:Cousins, A.W., 1981, SAAO Cir., 6, 4ESA, 1997, The Hipparos and Tyho Catalogues, ESA SP-1200Jenkner, H., Lasker, B., Sturh, C., MLean, B, Shara, M., Russell, J., 1990, AJ, 99, 2082Robb, R.M. and Greimel, R., 1999, ASP Conf. Ser., 189, 198Sperl, M., 1998, Master's Thesis, Institut f�ur Astronomie, Universit�at WienVoges, W., et al., 1999, A&A, 349, 389



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5212 Konkoly ObservatoryBudapest13 Deember 2001HU ISSN 0374 { 0676NEW TYPE AND ELEMENTS FOR THE ECLIPSING BINARY OT Cep(BAV MITTEILUNGEN NO. 142)AGERER, F.1;2(1) D-84184 Zweikirhen, Germany, e-mail: agerer.zweik�t-online.de(2) Bundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Munsterdamm 90,D-12169 Berlin, GermanyName of the objet:OT CepEquatorial oordinates: Equinox:R.A.= 0h29m18s DEC.= 82Æ100900 2000Observatory and telesope:Private observatory, 20-m SCTDetetor: SBIG ST6 ameraFilter(s): noneComparison star(s): GSC 4504.583Chek star(s): GSC 4504.663Transformed to a standard system: NoAvailability of the data:upon requestType of variability: EWAknowledgements:This researh made use of the SIMBAD data base, operated by the CDS at Stras-bourg, FraneRemarks:Several observers tried to improve the elements of OT Cep (Bl�attler 1999, Nelson2001). In order to get a omplete lighturve, OT Cep was put on our program. Soonit was lear, that the period has to be halved and it is an elipsing binary of W UMa-type. The depths of the primary and seondary minima are very di�erent. Thelight amplitudes are 0:m69 and 0:m22 respetively. The minimum times are alulatedaording to the Kwee{van Woerden method (Kwee, van Woerden 1956). A leastsquares �t to the data given in Table 1 led to the new ephemeris:Min I = HJD 2449169:4362�3 + 0:d4812313�1 � E (1)
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄OT Cep 49169.4354 .0005 I �0.0008 [1℄49641.5254 .0003 I +0.0013 [2℄50850.3762 .0010 I �0.0009 [3℄51363.3704 .0008 I +0.0007 [4℄51659.80612 .00005 I �0.00206 [5℄51913.4160 .0003 I �0.0011 this paper51913.6596 .0009 II +0.0019 this paper51922.3199 .0020 II +0.0000 this paper51922.5586 .0003 I �0.0019 this paper51955.5257 .0004 II +0.0009 this paper[1℄: H�ubsher, J. et al. 1994, [2℄: Agerer, F., H�ubsher, J. 1995,[3℄: Agerer, F., H�ubsher, J. 1999, [4℄: Bl�attler, E. 1999, [5℄: Nelson, R.H. 2001

Figure 1. Di�erential light urve of OT Cep
Referenes:Agerer, F., H�ubsher, J., 1995, IBVS 4222Agerer, F., H�ubsher, J., 1999, IBVS 4711Bl�attler, E., 1999, BBSAG Bulletin 120H�ubsher, J. et al., 1994, BAVM 68Kwee, K. K., van Woerden, H., 1956, Bull. Astr. Inst. Netherlands, 12, No. 464, 327Nelson, R.H., 2001, IBVS 5040
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ORBITAL ELEMENTS OF SB2 SYSTEM 66 EriYUSHCHENKO, A.V.1; GOPKA, V.F.1; KHOKHLOVA, V.L.2; TOMKIN, J. 31 Astronomial observatory of Odessa National University, park Shevhenko, Odessa, 65014, Ukraine, e-mail:yua�lens.tenet.odessa.ua2 Institute of Astronomy, Russian Aademy of Sienes, Pyatnitskaya 48, Mosow, Russia, e-mail: vlk�khokh.msk.ru3 Department of astronomy, University of Texas, Austin, TX 78712, USA

The �rst orbit of 66 Eri (EN Eri) was published by Frost & Struve (1924). Theymeasured hydrogen-ore lines and very few other lines. Young (1976) on the base of 15radial veloities obtained from 13 �A/mm spetra have found a new orbit (Porb=5:d522731)and pointed that the hemial omposition of the omponents is di�erent. He used Frost& Struve (1924) radial veloities in ombination with his own data to improve the de-termination of period. He used 24 separate line pairs for radial veloity measurements,inluding Fe II, Ti II, Ni II, Si II, Sr II, Ca II, Mg II lines.Shneider (1987) observed 66 Eri in uvby photometri system and reported �nding ofweak variability (0:m002 in v and 0:m005 in u) with the period of 7:d8586. In GCVS EN Eriis designated as a variable star of �2 CVn type. The system has been observed in widerange of wavelengths from X-rays to far infrared.Yushhenko et al. (1998) found the e�etive temperatures and surfae gravities ofthe omponents ( TeffA=11100�100 K, TeffB =10900�100 K, lgg=4.2 for both om-ponents) and found preliminary hemial omposition of the omponents. Yushhenkoet al. (1999) published detailed spetrosopi investigation of 66 Eri based on spetralobservations with resolution ��=�=36000. They determined hemial omposition of theomponents, and it appeared that eah omponent was a peuliar star, but eah in a di�er-ent way. Seondary omponent showed strong lines of heavy elements, while the primaryone showed only a small overabundane of barium. Woolf & Lambert (1999) analyzed Hgabundanes in a set of HgMn stars, using spetra with resolution ��=�=160000-190000.They inluded 66 Eri B in their set of HgMn stars. 66 Eri A was inluded for omparisonwith 66 Eri B. Woolf & Lambert (1999) on�rmed the di�erent Hg abundanes in theomponents of 66 Eri: 5.83 for omponent B and less than 2.2 for A.Yushhenko et al (1999) analyzedHIPPARCOS photometry and found light variationwith an amplitude near 0:m005. They tried to �nd the period of light variation, it appearsthat the period is equal to one half of orbital period and no signi�ant peaks were foundnear 7:d86.The phase shift of HIPPARCOS light urve plotted with the period equal to onehalf of the orbital period and two preision radial veloities obtained from spetra withresolving power 36,000 and S/N>100 (see Yushhenko et al., 1999) permit us to laimthat our value of orbital period is more aurate than that given by Young (1976).
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In this investigation we used 5 high-dispersion ehelle spetra of 66 Eri obtained at2.7 meter telesope of MDonald observatory with a spetral resolution of 60,000 andS/N ratio =>100. We used URAN software (Yushhenko, 1998) and syntheti spetraof the omponents alulated by Yushhenko et al. (1999) for proessing the spetraand line identi�ation. Only unblended lines of Fe II were used for radial veloity mea-surements. The tehnique of deomposition of a spetrum on Gaussian omponents wasused (Casatella, 1976). This method permits one to �nd wavelengths of spetral lineswith high preision. The obtained radial veloities were averaged with weights inverselyproportional to the width of the spetral order ontained a line used. Results of radialveloity measurements are given in Table 1, where one an �nd helioentri Julian datesof the observations and exposure times (in seonds), mean radial veloities (in km=s),numbers of used lines and errors of weighted means (in km=s) for eah omponent of thesystem.

Table 1. Radial veloitiesHJD� Exposure Vr1 N � Vr2 N �2450689.989 120 �79.5 19 0.2 +139.7 19 0.32450690.982 300 �4.6 17 0.2 +67.0 28 0.12450691.990 180 +96.3 22 0.3 �30.5 24 0.22450692.986 240 +124.6 14 0.2 �59.4 28 0.22450693.977 240 +57.7 27 0.2 +5.3 25 0.2
The orbital elements were obtained by a least-squares adjustment to our 5 radial velo-ities, 2 radial veloities obtained by Yushhenko et al. (1999) and 15 values from Young(1976), with weights inversely proportional to squares of their formal errors. The resultsand their errors are given in Table 2 together with Young (1976) results.

Table 2. Orbital elements of 66 EriThis work Young (1976)P , days 5.522599 0.000006 5.522731 0.000009T , HJD� 2441384.11 0.05 2441384.13 0.1e 0.087 0.004 0.095 0.01w, o 160.3 3.4 161 6K1, km=s 102.7 0.7 103.8 1.3K2, km=s 100.5 0.7 100.7 0.7, km=s 32.4 0.3 32.6 0.8a1sin i, km=s 7:77� 106 0:05� 106 7:85� 106 0:1� 106a2sin i, km=s 7:60� 106 0:05� 106 7:61� 106 0:06� 106M1sin3i 2.35 0.03 2.38 0.05M2sin3i 2.40 0.03 2.45 0.05M1=M2 0.98 0.97
The omparison of our results with Young's (1976) solution of the orbit shows anexellent agreement for all elements. The errors of our solution are signi�antly smaller.
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Frost & Struve (1924) data are well �tted by our elements. Fig. 1 show all availableobservations of radial veloities of 66 Eri. Phases were alulated with our elements.

Figure 1. Radial veloity urves for 66 Eri. Solid lines are the veloity urves alulated with our newelements. Frost & Struve's (1924) data are marked by points, Young's (1976) data - by irles, datafrom Yushhenko et al. (1999) and this work are marked by squares.

The inlination of the orbit and hene the question of synhronization of rotation andorbital motion of the omponents of this binary still remains doubtful until the lightvariation found by Yushhenko et al. (1999) from HIPPARCOS data will be on�rmedby more preise photometry and more reliable estimation of the distane will be available.
Referenes:Casatella A., 1976, Astron. Astrophys., 48, 281Frost E.B., Struve O., 1924, Astrophys. J., 60, 313Shneider H., 1987, Hvar. Observ. Bull., 11, 29Woolf V.M., Lambert D.L. 1999, Astrophys. J., 521, 414Young A., 1976, PASP, 88, 275Yushhenko, A.V., 1998, Pro. on the 29th onf. on Variable star Researh. Brno, CzehRepubli, p. 202Yushhenko, A.V., Gopka, V. F., Khokhlova, V. L., Musaev, F. A., Bikmaev, I. F. 1998,Contr. Astron. Obs. Skalnate Pleso, 27, 365Yushhenko, A.V., Gopka, V. F., Khokhlova, V. L., Musaev, F. A., Bikmaev, I. F. 1999,Astronomy Letters, 25, 453
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UBVRI OBSERVATIONS OF V350 Cep IN THE PERIOD 1998-2001SEMKOV, E.H.Institute of Astronomy, Bulgarian Aademy of Sienes, 72, Tsarigradsko Shose blvd., BG-1784 So�a, Bulgaria,e-mail: evgeni�skyarhive.org
V350 Cep is a pre-main sequene star loated in the region of ative star formationNGC 7129. The long-term light urve of V350 Cep resembles the FUOR type stars(Semkov et al. 1999) but its spetrum is similar to the Classial T Tauri stars (Magakianet al. 1999). FUOR outburst is a very rare phenomenon and only three stars lassi�ed asFUORs (FU Ori, V 1515 Cyg and V 1057 Cyg) have well-studied light urves. Therefore,the photometri observations of FUORs and FUOR like stars are important for theoretialmodels �tting.The present photometri data are a ontinuation of our investigation of V350 Cep(Semkov 1993; Semkov 1996; Semkov et al. 1999). Observations were made with tree tele-sopes: the 2-m RCC and 50/70/172 m Shmidt telesopes of the National AstronomialObservatory Rozhen (Bulgaria) and 1.3-m RC telesope of the Skinakas Observatory1 ofthe Institute of Astronomy, University of Crete (Greee).Observations with 2-m RCC and 1.3-m telesopes were made with Photometris CCDameras 1024 � 1024 pixels. The size of the pixel is 24 �m and sale 0:0032/pixel for 2-m RCC telesope and 0:005/pixel for 1.3-m RC telesope. All frames are bias subtratedand at �elded. Observations with 50/70 m Shmidt telesope were made with SBIGST-8 CCD amera 1530� 1020 pixels. The size of the pixel is 9 �m and sale 1:001/pixel.CCD frames obtained with the 50/70 m Shmidt telesope were dark subtrated andat �elded. All frames ware taken through a standard Johnson-Cousins set of �lters.Aperture photometry was performed using IRAF/DAOPHOT2 routines.Pogosyants (1991) alibrated a sequene of omparison stars in the �eld of V 350 Cep.This sequene is not suitable for CCD photometri observations beause the stars arealibrated only in BV bands using photographi observations. In order to failitatetransformation from instrumental measurement to the standard system nine stars fromPogosyants's sequene has been alibrated in UBVRI bands. Calibration was made duringten lear nights, �ve with 2-m RCC telesope and �ve with 1.3-m RC telesope. Stan-dard stars from Landolt (1992) were used as referene. Table 1 ontains the photometridata for UBVRI omparison sequene. The orresponding mean errors of the mean andnumber of observations for eah star are listed also. The �nding hart of the omparisonsequene is present in Fig. 1. The hart is a reprodution from V frame obtained with1Skinakas Observatory is a ollaborate projet of the University of Crete, the Foundation for Researh and Tehnology- Hellas, and the Max-Plank-Institut f�ur Extraterrestrishe Physik.2IRAF is distributed by the NOAO, operated by the Assoiation of Universities for Researh in Astronomy In., underontrat with the NSF.
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the 1.3-m RC telesope on July 15, 2001. North is at the top and east is to the left. Theoriginal designations of stars given by Pogosyants (1991) are preserved.The results from our CCD photometri observations are given in Table 2. The tableontains the Julian Date, the V magnitude, U �B, B � V , V �R and V � I indies andthe used telesope. The mean value of instrumental errors are 0:m015(I) and 0:m019(V)for observations made with Photometris CCD ameras and 0:m022(I) and 0:m029(V) forobservations made with ST-8 CCD amera. Fig. 2 shows the long-term B/pg- and V-bandlight urves of V350 Cep from all available photometri observations. In the �gure opentriangles denote our CCD photometri presented in this paper. Other symbols are as inSemkov et al. (1999). As seen from Fig. 2 the magnitude of V350 Cep during the periodof observations is still near to the maximum value. Therefore, the star has been keepingits maximum brightness in the pass 25 years. The observed amplitude in V band is only0:m64, a value typial for Weak line T Tauri stars.

Figure 1. A �nding hart of the omparison sequene in the �eld of V350 Cep
Table 1. Photometri data for UBVRI omparison sequene.

Star V �V I �I V �R �V�R B � V �B�V U �B �U�B nA 13.946 .031 13.065 .045 0.646 .051 0.770 .033 0.225 .062 7B 14.568 .073 12.963 .066 0.815 .081 1.280 .105 0.410 .283 10C 14.947 .054 13.935 .052 0.569 .078 0.924 .058 0.380 .084 10D 15.332 .041 14.384 .066 0.503 .085 0.786 .050 0.205 .098 10G 16.057 .033 14.628 .053 0.775 .091 1.202 .060 0.104 .152 6H 16.317 .056 14.885 .068 0.746 .070 1.245 .065 10J 16.250 .067 14.079 .050 1.004 .058 1.530 .084 9K 16.938 .036 15.240 .061 0.857 .076 1.306 .039 6M 16.623 .074 14.257 .068 1.193 .091 2.015 .097 10
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Table 2. Photometri observations of V350 Cep in the period Deember 1998 - September 2001J.D.(24...) V U �B B � V V �R V � I Tel.51166.212 16.023 �0.16 1.030 0.926 2.011 2m51225.608 16.047 �0.40 0.989 0.853 1.960 2m51226.240 16.057 �0.22 1.008 0.919 1.948 2m51226.593 15.946 �0.35 0.968 0.843 1.944 2m51230.605 15.903 � 0.947 0.772 1.868 2m51351.508 15.942 � � � � 1.3m51583.664 16.24 � � � � Sm51611.609 16.461 � � � 2.183 2m51709.524 16.287 �0.55 1.074 0.942 2.105 1.3m51710.433 16.288 � � � 2.088 1.3m51710.514 16.271 � 1.030 � 2.078 1.3m51711.452 16.365 � � � 2.140 1.3m51711.554 16.362 � � � 2.143 1.3m51712.426 16.372 � � � 2.127 1.3m51712.553 16.344 � 1.110 � 2.134 1.3m51716.387 16.313 � � � 2.114 1.3m51716.542 16.290 � 1.056 0.958 2.105 1.3m51717.383 16.346 � � � 2.122 1.3m51718.383 16.304 � 1.089 0.957 2.114 1.3m51718.382 16.342 � 1.136 � 2.136 1.3m51719.542 16.363 � � 0.959 2.145 1.3m51720.460 16.161 �0.20 1.085 0.934 2.022 1.3m51736.547 16.168 �0.46 1.069 0.917 2.043 1.3m51763.592 16.165 � � 0.927 2.045 1.3m51765.278 16.249 �0.25 1.093 0.961 2.111 1.3m51765.599 16.272 � � � � 1.3m51766.274 16.261 �0.51 1.092 0.930 2.089 1.3m51767.257 16.266 � � � 2.110 1.3m51845.363 16.24 � � 0.87 2.05 Sm51847.310 16.28 � 1.08 0.90 2.15 Sm51847.349 16.34 � � 0.96 2.16 Sm51903.322 16.11 � 1.08 0.86 2.01 Sm52057.471 16.24 � � 0.90 2.13 Sm52095.530 16.264 �0.51 1.128 0.949 2.086 1.3m52096.287 16.158 � � � 2.060 1.3m52097.283 16.152 � � � 2.026 1.3m52099.281 16.017 � � � 1.940 1.3m52106.524 16.178 � � � 2.045 1.3m52128.499 16.076 � � � 1.989 1.3m52153.581 16.034 � � � 1.991 1.3m52154.559 15.931 � 1.032 � 1.947 1.3m52155.556 16.094 �0.27 0.988 � 2.011 1.3m52156.559 15.931 �0.43 0.962 � 1.947 1.3m52157.568 15.838 � � � 1.897 1.3m
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Figure 2. B/pg- and V-band light urves of V350 Cep
Referenes:Landolt, A.U., 1992, AJ, 104, 340Magakian, T.Y., Movsesian, T.A., Hovhannesian, E.R., 1999, Astro�zika, 42, 121Pogosyants, A.Yu., 1991, IBVS, No. 3624Semkov, E.H., 1993, IBVS, No. 3825Semkov, E.H., 1996, IBVS, No. 4339Semkov, E.H., Mutafov, A.S., Munari, U., Rejkuba, M., 1999, AN, 320, 57



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5215 Konkoly ObservatoryBudapest3 January 2002HU ISSN 0374 { 0676
MACHINE READABLE CATALOG OF ODESSA PATROL PLATESPIKHUN, A.I.; YUSHCHENKO, A.V.Astronomial Observatory of Odessa National University, Ukraine, Park Shevhenko, Odessa, 65014, Ukrainee-mail: yua�lens.tm.odessa.ua
The sky patrol of Odessa observatory was �nished in 1998. In this short paper we willtry to summarize the data about our plate olletion.The main part of our olletion are plates of the 7-amera astrograph. In 1957-1998near 84 000 plates were exposed. Total �eld of the view of the astrograph is about 30�80degrees. With 30 minutes expositions the limiting magnitudes for plates obtained withyellow �lter and without �lter were 12m and 15m. More detailed information about Odessaplate olletions an be found in the papers of Tsesevih et al. (1989), Karetnikov et al.(1995) and Karamysh (1997).It should be mentioned that there are also other plate olletions in our observatory.First of all it is the Simeiz olletion of 10 thousands plates, obtained in 1909-1953. Wehave near 10 thousands plates of other small astrographs of Odessa observatory, obtainedduring the deade before the beginning of the 7-amera astrograph patrol. The totalnumber of glass plates in Odessa observatory is near 104 thousands. The sizes of theplates are 18 � 24 m or smaller. Yushhenko et al. (1999) proposed the projet ofsanning the Odessa plates.As a �rst step of this projet we made a mahine readable atalog of the plates of the7-amera astrograph. The atalog ontains the number of exposition, JD and alendardate, guiding star name, duration and average moment of exposition, observer's name.More than 300 observers took part in reation of our olletion. Here we want to mentionat least some of them (observer - no. of expositions):Pikhun A.I. - 1475, Bakumenko N.P. - 261, Zaginaylo Yu.I. - 147,Sotnikov V.P. - 1015, Korovkina L.A. - 251, Kazanasmas M.S. - 146,Karamysh V.F. - 662, Strelkova E.P. - 215, Rublev S.V. - 146,Fedotov Yu.T. - 509, Fashhevskiy N.N. - 212, Samsonova N.F. - 134,Rudenko A.N. - 438, Kashuba S.G. - 210, Chuprina R.I. - 129,Derevyagin V.G. - 392, Kashuba V.I. - 208, Kudashkina L.S. - 117,Murnikov B.A. - 319, Miskin N.A. - 176, Marinovskiy L.F. - 116,Mandel O.E. - 282, Pogrebnoy G.D. - 161, Yavorskiy Yu.B. - 103,Pohinok B.D. - 271, Makarenko E.N. - 154, Komarov N.S. - 98.The other �les ontain guide stars list, their oordinates and the numbers of expositions,and also the full observer's list with the numbers of individual expositions.The atalog an be requested via e-mail (yua�lens.tenet.odessa.ua), and availableat the IBVS website too (5215-t1.txt | -t4.txt). In the nearest future it will be
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plaed on the website of Odessa observatory. Beause of tehnial reasons this website isnot available now.
Referenes:Karamysh V.F., 1997, Historial pages of astronomy in Odessa, part 4, 19, Astroprint,Odessa.Karetnikov V.G., Markina A.K., Sotnikov V.P., 1995 in: Greiner et al., Pro. IAU Coll.151, 1994, Sonneberg, Germany, Leture Notes in Physis, 454, 407Tsesevih V.P., Romanov Yu.S., Chuprina R.I., Murnikov B.A., 1989, Abastumani Astro-physial Observatory Bulletin, 67, 97Yushhenko A.V., Karetnikov V.G., Chakhrukhanov O.C., Riabov A.V., Pikhun A.I.,Kolesnikov S.V., 1999, Ata Historia Astronomiae, 6, 74
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A NEW ECLIPSING BINARY IN SAGITTAPASTUKHOVA, E. N.Institute of Astronomy, Russian Aademy of Sienes, 48, Pyatnitskaya Str., Mosow 109017, Russia

Name of the objet:Seondary photometri standard No. 33 for WZ Sge (Henden and Honeyutt, 1997)Equatorial oordinates: Equinox:R.A.= 20h07m36:s2 DEC.= +17Æ4405000 J2000.0Observatory and telesope:40-m astrograph in CrimeaDetetor: PhotoplateFilter(s): NoneTransformed to a standard system: BpgStandard stars (�eld) used: Based upon seondarystandards from Henden and Hon-eyutt (1997)Availability of the data:Upon requestType of variability: EARemarks:During a study of WZ Sge based upon seondary photometri standards suggestedby Henden and Honeyutt (1997), strong fadings were found for the standardNo. 33. The �nding hart is presented in Fig. 1. I estimated the star on 360plates (JD 2433162{2449623). The following light elements were derived for thisEA variable: Min = JD2442637:341+ 1:d910400�E. The star's brightness hangesbetween 14:m25 and 15:m30. The duration of the elipse is about 5 hours.Aknowledgements:Thanks are due to S.V. Antipin and N.N. Samus for their attention and assistane.
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Figure 1. The �nding hart of the new variable (3:05� 0:05).

Figure 2. The light urve of the new variable.
Referene:Henden, A.A., Honeyutt, R.K. 1997, Publ. Astron. So. Paif., 109, 441
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THE PERIODS OF THE SEMIREGULAR VARIABLE V370 AndLLOYD1, C.; PICKARD2, R. D.; CHAMBERS2, R. H.1 Spae Siene Department, Rutherford Appleton Laboratory, Chilton, Didot, Oxon. OX11 0QX, UK,e-mail: l�ast.star.rl.a.uk2 Crayford Manor House Astronomial Soiety, The Manor House, Mayplae Road East, Crayford,Kent DA1 4HB, UK, e-mail: rdp�star.uk.a.uk

V370 And (HD 11979, HIP 9234, 01h58m44:s33 +45Æ26006:009 (2000)) is a bright, V =7:m60, late-type giant of spetral type M7 III. It is one of the variables disovered by Hip-paros and was initially lassi�ed as In, probably on the basis of a single bright exursion.The range is a little over one magnitude. Closer inspetion of the Hipparos light urvesuggests oherent variations on a time sale of 200-300 days whih led Ho�eit (1998) tosuggest that it is an SRV with a period of around 240 days. A periodogram of the Hippar-os data shows a lear period near 228 days, but the phase diagram, in Figure 1, showssome partiularly large deviations around maximum light. From the light urve, shown inFigure 2, it is lear that these deviations are not simply due to alternately high and lowmaxima. The light urve also reveals small, but signi�ant, features that are inonsistentwith a single period and suggest variations on a shorter time sale. When the prinipalperiod is removed the dominant remaining period is approximately half this value, but itis learly not a simple harmoni. This period ratio of � 2 : 1 is seen in approximatelyhalf the semiregular variables (Kiss et al. 1999). The best two-period �t yields periodsof 228 � 1 and 123 � 1 days, with amplitudes of 0:m32 and 0:m20 respetively, giving thelonger period the larger amplitude. A least squares �t to the data is shown in Figure 2.In an e�ort to follow the earlier behaviour of V370 And, additional observations havebeen taken from the �lms of the Hewitt Camera Arhive held by the Variable Star Setionof the British Astronomial Assoiation. Details of the Hewitt Camera and �lm arhive aregiven by Howarth (1992). The �lms are un�ltered and a variety of panhromati emulsionshave been used, Ilford HP3, FP4, HPS and Kodak Professional Royal Pan 4141, whihare sensitive from below 4500�A to above 6000�A. As the images are trailed they overmore emulsion, are less saturated and are easier to estimate than point images. Previousexperiene suggests that photometry from the arhive �lms is partiularly onsistent forthis type of medium, with � < 0:m1 over small ranges of � 0:m5.The magnitude of V370 And has been estimated visually, using a �xed mirosope andlight table, on 20 �lms taken between 1971 and 1989. The omparison star details, given inTable 1, are taken from the Hipparos atalogue (Perryman et al. 1997). The light urve,in Figure 3, shows a range of variation of 1:m5 whih is slightly larger than the Hipparosdata, but again this is due mostly to a single bright exursion. Generally the variationis within 0:m5. Unfortunately the photographi observations are rather sparse and it isnot possible to follow the variations of the star. The periodogram of the photographi
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Table 1: V370 And omparison stars informationComparison V Sp Comparison V SpHD 11884 = GSC 03284-00763 6.48 K0 HD 13076 = GSC 03281-01262 7.59 F5HD 11188 = GSC 03283-01694 7.27 B8 HD 12157 = GSC 02841-00508 7.66 G5HD 11252 = GSC 03283-00900 7.45 G5 HD 11969 = GSC 03280-00350 7.99 K5

data is not surprisingly dominated by noise, with only the weakest indiation of the228-day period. To re�ne the period the photographi and Hipparos data have beensimply ombined and this ephemeris has been used to produe the phase diagram of thephotographi data in Figure 4. Most of the points are distributed in the fainter half ofthe light urve but even so there is very little sign of the periodi variation.The photographi observations of V370 And over some 18 years show the same be-haviour as the Hipparos data, a basi variation of � 0:m5 with brighter exursions. How-ever, there is no ompelling evidene to suggest that the dominant period visible in theHipparos data was also present at that time. A single period would probably have beenrevealed, and in semiregular variables with two periods, the dominant period is usuallyvisible in all sensible subsets of the data. However, in this ase is possible that there aretoo few observations to reveal this period against the ompeting variations.V370 And would learly bene�t from an analysis of many more observations overa longer period, but as a omplex, relatively low-amplitude, variable a few seasons ofphotoeletri photometry would probably yield muh about the nature of its variations.

Figure 1. The phase diagram of the Hipparos data folded with the 228-day period.
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Figure 2. The light urve of the Hipparos data from 1990 { 1992 with the two-period �t over plotted.

Figure 3. The light urve of the photographi data from 1971 { 1989.
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Figure 4. The phase diagram of the photographi data folded with the 228-day period. This plot hasthe same phasing as Figure 1.

Referenes:Ho�eit D., 1998, IBVS, No. 4630Howarth J.J, 1992, J.BAA, 102, 343Kiss L.L., Szatm�ary K., Cadmus Jr. R.R., Mattei J.A., 1999, A&A, 346, 542Perryman M.A.C. et al., 1997, The Hipparos and Tyho Catalogue, ESA SP-1200
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NN Ser AND V664 Cas: TWO PRE-CATACLYSMIC BINARIESWITH LARGE REFLECTION EFFECTPIGULSKI, A.; MICHALSKA, G.Wro law University Observatory, Kopernika 11, 51-622 Wro law, Poland, e-mails: pigulski�astro.uni.wro.pl,mihalska�astro.uni.wro.pl

Pre-atalysmi binaries (Ritter & Kolb 1998; Marsh 2000; Hillwig et al. 2000) on-stitute a small group of detahed short-period systems formed from wide binaries duringthe ommon-envelope stage of evolution (Pazy�nski 1976). They usually onsist of a hotwhite dwarf and a low-mass ool main-sequene seondary. The systems beome furtherthe atalysmi ones loosing angular momentum via gravitational waves and/or magnetibraking (Ritter 1986). The light urves of many pre-atalysmi variables exhibit largevariations aused by the reetion e�et. This is a onsequene of large temperaturedi�erenes at the seondary's surfae whih are aused by the heating of its hemisphereby a hot ompanion. The full amplitude of the reetion e�et exeeds 1 mag in somesystems. The study of the reetion e�et, espeially when observed in several bands,an help to onstrain system's parameters. This is very important in systems whih arenon-elipsing.We observed two relatively poorly studied pre-atalysmi stars, NN Ser and V664 Cas.All observations were arried out at the Bia lk�ow station of the Wro law University Obser-vatory with a 60-m Cassegrain telesope equipped with a 576 � 384 pixels CCD amera,an autoguider, and a set of UBV (RI)C �lters of the Johnson-Cousins system. For bothstars di�erential magnitudes with respet to nearby relatively bright stars of similar olourhave been formed. The di�erential photometry was left in the instrumental system.Using the positions of stars from the Hubble Guide Star Catalog, we derived the po-sitions of NN Ser and V664 Cas with an auray �0:001. They are the following:NN Ser, �2000:0 = 15h52m56:s12, Æ2000:0 = +12Æ54044:003, V664 Cas (GSC 4056.01762), �2000:0 =3h03m47:s01, Æ2000:0 = +64Æ54036:002. The photometri data for NN Ser and V664 Cas pre-sented here are available from the authors upon request.The photometri variations of NN Ser (PG 1550+131), a V � 17 mag pre-atalysmivariable, were revealed by Wilson et al. (1986) and H�afner (1989). The star shows nearlysinusoidal variations due to the reetion e�et and a very deep 10.5 min-long primaryelipse. Beause the star is very faint, the true shape and depth of the elipse was notknown until the reent observations with the VLT ANTU by H�afner (2000) on 10/11 June1999. The 18.5-min trail exposure showed learly that the elipse is total and has a reorddepth equal to 6.04 mag in the V �lter.We observed NN Ser on one night, 2/3 May 2000, in two bands, V and IC. The star wastoo faint for our telesope to be seen within the elipse, but the out-of-elipse variations
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ould easily be reorded. They are shown in Fig. 1 together with syntheti light hanges.The latter were obtained by means of the Wilson-Devinney ode (Wilson & Devinney1971) with parameters taken from H�afner (2000). Our photometry is not good enough toimprove system parameters given by this author, but the IC observations we provide arethe �rst presented for NN Ser in �lter other than V . As expeted, the reetion e�etin the IC light urve has a range of about 1 mag in omparison with about 0.6 mag inV . From our out-of-elipse observations in the V �lter we derived the time of minimumlight: HJD 2 451 667.4771 � .0004. The time of mid-elipse was derived by means of theleast-squares shifting the syntheti light urve (shown in Fig. 1) in time. Only the Vobservations were used for that. Four other times of minimum are available from theliterature (Table 1). All times of minimum resulted in the following ephemeris for theprimary elipse in NN Ser:Tmin I = HJD 2 447 344.52413(11) + 0:d13008010(2)E; (1)where the numbers in parentheses denote the r.m.s. errors of the last digit(s) and E isthe number of yles elapsed from the starting epoh.
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Figure 1. Di�erential V (dots) and IC-�lter (open irles) light urve of NN Ser obtained on 2/3 May2000. In order to indiate the loation of the elipse, syntheti hanges are also shown with ontinuousline.
Table 1. Times of primary minimum for NN SerTime of minimum E O�CHJD 2 400 000.+ [d℄ Referene47344.5240(5) 0 �.00013 H�afner (1989)47712.78093(5) 2831 +.00004 Wood & Marsh (1991)47713.82158(5) 2839 +.00005 Wood & Marsh (1991)48301.91353(5) 7360 �.00013 Wood & Marsh (1991)51667.4771(4) 33233 +.00101 this paper
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The variability of V664 Cas, the entral objet of the faint planetary nebula HFG 1(Hekathorn et al. 1982) was found by Grauer et al. (1987). They derived a period of0:d5817 and the range of about 1.1 mag in B �lter. The light urve they show is nearlysinusoidal. Despite the large variations, the variability is entirely due to the reetione�et. The system is non-elipsing (Grauer el al. 1987). As far as we are aware, no otherphotometry is available for this star.V664 Cas was observed by us on two onseutive nights, 18/19 and 19/20 Otober 1999through the V , RC, and IC �lters. These observations phased with the period derived byGrauer et al. (1987) are shown in Fig. 2. Although the phases near minimum were notovered, it is lear that the light urve is, likewise in the B �lter, nearly sinusoidal. It anbe also seen that the range of the reetion e�et is nearly the same in all three �lters.Fitting a sinusoid we derived the range of 1.132� .012, 1.140� .008, and 1.118� .006 magin V , RC, and IC, respetively. The average time of maximum light derived from our datain all three �lters is the following: HJD 2 451 470.5241 � .0004. Unfortunately, we annotimprove the period derived by Grauer et al. (1987), beause the time of maximum lightis not available for their observations.
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ORBITAL PHASEFigure 2. Di�erential light urve of V664 Cas in V (dots), RC (rosses), and IC (open irles) bandphased with a period of 0.5817 d derived by Grauer et al. (1987). Phase 0.0 was hosen arbitrarily.
As was shown by Aker & Stenholm (1990), the optial spetrum of V664 Cas isdominated by strong emission lines oming from the seondary's heated hemisphere. Thee�etive temperature of the primary estimated from its ultraviolet spetrum was foundto be in the range 50 000{60 000 K (Hekathorn & Fesen 1985). It is therefore likely ahot white dwarf. The diameter of the primary annot be onstrained from the analysisof the light urve beause the system is non-elipsing. Nevertheless, we have tried to �tthe V (RI)C light urves using again the Wilson-Devinney ode. We found that the onlyparameter whih an be reliably estimated is the inlination of the orbit whih amountsto about 30Æ.There are several pre-atalysmi binaries whih, like V664 Cas, show large reetione�et. These are: BE UMa, TW Crv, FF Aqr, VW Pyx, V 474 Lyr, UU Sge, and NN Ser.
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However, exept maybe VW Pyx (Kohoutek & Shnur 1982; Bond 1988), the amplitudeof the reetion e�et inreases towards longer wavelengths. In this respet, V664 Casseems to be exeptional. Its large reetion e�et with amplitudes pratially independentof the wavelength in the optial range an be qualitatively explained if we reall two fats:(i) the main ontribution to the total light omes from the heated seondary's hemispherenot the primary omponent, (ii) there is a strong gradient of the surfae brightness in theheated hemisphere. In general, for a given system, the larger the inlination, the largerthe amplitude of the reetion e�et is. So, how we an get a 1.1-mag reetion e�etin suh a low-inlination system like V664 Cas? Simple omparison of the areas of theheated hemisphere seen by the observer at the epohs of maximum and minimum lightis not suÆient to explain this. However, we have to remember the fat (ii) whih meansthat in the phases around the maximum light we see very hot areas nearby the substellarpoint. This is not the ase in the minimum, when we see only muh older areas of theheated hemisphere. Moreover, if we onsider only the ontribution of the seondary, weshould observe the inrease of amplitude with dereasing wavelength. However, there is aprimary in the system. Beause it is hot, its ontribution is larger in short wavelengths.This leads to the redution of the amplitude alulated from the ontribution of theseondary. In V664 Cas the two e�ets balane perfetly, leading to the independene ofthe observed amplitude of the reetion e�et of the wavelength in the optial range.
Referenes:Aker, A., Stenholm, B., 1990, A&A, 233, L21.Bond, H.E., 1988, BAAS, 20, 735.Grauer, A.D., Bond, H.E., Ciardullo, R., Fleming, T.A., 1987, BAAS, 19, 643.H�afner, R., 1989, A&A, 213, L15.H�afner, R., 2000, The Messenger, 100, 42.Hillwig, T.C., Honeyutt, R.K., Robertson, J.W., 2000, AJ, 120, 1113.Hekathorn, J.N., Fesen, R.A., Gull, T.R., 1982, A&A, 114, 414.Hekathorn, J.N., Fesen, R.A., 1985, A&A, 143, 475.Kohoutek, L., Shnur, G.F.O., 1982, MNRAS, 201, 21.Marsh, T.R., 2000, New Astronomy Rev., 44, 119.Pazy�nski, B., 1976, Pro. IAU Symp. 73, Struture and Evolution of Close Binary Sys-tems, eds. P.P. Eggleton, R.O. Redman, M. Mathioudakis, p. 75.Ritter, H., 1986, A&A, 169, 139.Ritter, H., Kolb, U., 1998, A&AS, 129, 83.Wilson, J., Devinney, E.J., 1971, ApJ, 166, 605.Wilson, J., Miller, H.R., Afriano, J.L., Goodrih, B.D., Maha�ey, C.T., Quigley, R.J.,1986, A&AS, 66, 323.Wood, J.H., Marsh, T.R., 1991, ApJ, 381, 551.
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GSC 628 290: A NEW EW/KW VARIABLEBEHREND, R.1; BUIL, CH.2; ANTONINI, P.3; DEMEAUTIS, CH.41 Geneva Observatory, CH-1290 Sauverny, Switzerland, email: raoul.behrend�obs.unige.h2 Ramonville Saint Agne Observatory, 10 Domaine de la Chêneraie, F-31520 Ramonville Saint Agne, Frane,email: hristian.buil�wanadoo.fr3 Bedoin Observatory, 47 rue Guillaume Puy, F-84000 Avignon, Frane, email: pierre.antonini�wanadoo.fr4 Village-Neuf Observatory, 9 rue de Huningue, F-68300 Saint-Louis, Frane, email: sky.walker�wanadoo.fr

Name of the objet:GSC 628 290Equatorial oordinates: Equinox:R.A.= 01h48m43s64 DEC.= +13Æ04011:006 J2000

Figure 1. Un�ltered light urve of GSC 628 290
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Observatory and telesope:Ramonville Saint Agne Observatory (IAU astrometri ode 959), 0.19m f/d=4reetorBedoin Observatory (ode 132), 0.16m f/d=3.5 reetorVillage-Neuf Observatory (ode 138), 0.20m f/d=6.3 Shmidt{Cassegrain telesope
Detetor: KAF 400 CCD at 959 and 132, KAF 401e CCD at 138Filter(s): None, roughly RTransformed to a standard system: NoAvailability of the data:Upon requestRemarks:The variability of GSC 628 290 was found by Buil on CCD frames taken around1998-08-29 (irles in Figure 1), during a test of implementation in his Iris soft-ware of an optimal image subtration algorithm for supernovae photometry. An-tonini made several series of observations (1998-11-06, squares; 1998-11-07, dia-monds; 1998-11-20, 4-branhes stars; 1998-11-24, triangles; 1998-12-07, 5-branhesstars) to establish the light urve and a preliminary period. Demeautis observedGSC 628 290 on 2001-10-12 (pentagons) to on�rm the light urve and to betterdetermine the period. The eighth order Fourier sum that was adjusted on theobservations inludes two additional onstants to aount at the �rst level of ap-proximation for the di�erent (un�ltered) photometri systems of eah observer. Themean magnitude, the sixteen parameters of the periodi terms, the two onstants,and the period are solved by least square tehnis using all the observations andtheir unertainties. The time of a minimum is omputed by a ut in the adjustedFourier series near the priniple minimum. The resulting light urve is shown inFigure 1. The numerial values obtained with the CourbRot software (Behrend,2001) are as follows:HJD of a prinipal minimum = 2452194:8429� 0:0006Period = 0:d38176699� 0:d00000025Total variation = 0:63� 0:01magThe shape of the light urve indiates that the variability type of GSC 628 290 isprobably EW/KW.

Referene:Behrend, R., 2001, Orion, 304, 12
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CCD MINIMA OF SELECTED BINARY STARS IN 2001

BALDINELLI, LUIGI; MAITAN, ALESSANDROPaolo Pizzinato Astronomial Observatory, Bologna, Italye-mail: a.maitan�mlink.it
Observatory and telesope:40-m f=5 Newton telesope of the Paolo Pizzinato Private Astronomial Observa-tory (Bologna, Italy)Detetor: HiSis-23 CCD amera, thermoeletrially ooled, KAF-400 hip, un�lteredMethod of data redution:Redution of the CCD frames was made with Astroart1 pakage.
Method of minimum determination:The minima times were omputed with Kwee-van Woerden (1956) method using aseparate software available on the World Wide Web.Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄AD And EW 23 36 44 +48 40 19 43045.856 0.98619023 1DD Aqr EB 22 45 52 +01 02 54 28395.162 0.7210107 1TW CrB EB 16 06 51 +29 16 01 43295.3925 0.58887477 1WZ Cyg EB 20 53 06 +38 49 42 48073.4680 0.5844691 1AE Cyg EA 21 13 14 +30 44 25 44586.229 0.96918718 1CG Cyg RS 20 58 13 +35 10 28 45892.442 0.6311435 1DK Cyg EW 21 35 02 +34 35 44 49918.4467 0.47069290 1V387 Cyg EA 21 15 36 +37 30 02 50333.312 0.6405964 1V456 Cyg EA 20 28 50 +39 09 15 48768.457 0.8911966 1TT Her EB 16 54 23 +16 50 12 48839.4108 0.91207944 1V839 Oph EW 18 09 21 +09 09 06 49536.3915 0.40900516 1BN Peg EA 21 28 02 +05 00 13 50003.3540 0.713298 1BX Peg EW 21 38 53 +26 42 23 48174.5310 0.28041747 1BU Vul EA 20 46 18 +28 15 44 50681.434 0.56899379 1Soure(s) of the ephemeris:1. Roznik Astronomizny Obserwatorium Krakowskiego ephemerides (SAC 72,2001).1Astroart is a opyright by MSB Software.
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄AD And 52151.4062 0.0022 I � �0:0304DD Aqr 52173.4541 0.0011 I � �0:0087TW Crb 52147.3747 0.0002 I � 0:0167WZ Cyg 52134.3673 0.0004 I � 0:0046AE Cyg 52131.3486 0.0011 I � �0:0066CG Cyg 52129.3435 0.0005 I � �0:0622DK Cyg 52144.3613 0.0006 I � �0:0170V387 Cyg 52149.4076 0.0003 I � 0:001252158.3775 0.0006 I � 0:0026V456 Cyg 52135.3909 0.0002 I � �0:0101TT Her 52149.3434 0.0021 I � �0:0041V839 Oph 52143.3865 0.0012 I � �0:006752150.3345 0.0021 I � �0:0113BN Peg 52145.3848 0.0009 I � �0:0087BX Peg 52121.4212 0.0003 I � 0:0104BU Vul 52124.4077 0.0003 I � 0:001452136.3578 0.0009 I � 0:0025Aknowledgements:We would like to thank Dr. Robert H. Nelson for his software EBmin to alulatepreditions of the EB star minima.

Referenes:Kwee, K. K., & van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327SAC 2001, Supplemento ad Annuario Craoviense 72
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GSC 01621-02192: A NEW W UMa ECLIPSING BINARYRICHMOND, M. W.Physis Department, Rohester Institute of Tehnology, 85 Lomb Memorial Drive, Rohester, NY, USA, email:mwrsps�rit.edu

During a ampaign of photometry on the outburst of WZ Sge in the summer of 2001,we disovered one of the stars in the �eld to be an elipsing variable star of the W UMatype. We observed the star on 15 nights between July 25 and September 4, 2001, at theRIT Observatory (latitude +43.0758 North, longitude 77.6647 West, altitude 168 m). Wemade all measurements with a 25-m Meade LX200 Shmidt-Cassegrain telesope at f/6.3and SBIG ST-8E CCD amera equipped with BV IC �lters made to the presription ofBessell (1990) to math the Johnson-Cousins system. Our exposure times ranged from 10to 20 seonds. We performed aperture photometry with radii of 8.8 arse at early times(before August 16) and 6.6 arse at later times.The raw instrumental magnitudes were ombined using the inhomogeneous ensemblemethod of Honeyutt (1992), so that all the stars in the �eld (roughly 100) were usedas omparisons. The ensemble method yields di�erential magnitudes with an arbitraryzero-point; we used HD 191083 to set the zero point of the magnitude sale, adopting thealibration of Henden and Landolt (2001). The data are available upon request from theauthor.The position of the system appears in the GSC2.2 as (J2000) RA = 20:07:55.39,De = +17:31:16.5. Comparing positions from USNO-A2.0, GSC2.2, and 2MASS, we�nd a proper motion in Delination of �0:00022� 0:00003 per year. A �nding hart appearsin Figure 1.We used the PERIOD analysis pakage within STARLINK to determine the period ofthe system. Combining V-band data from 5 nights spanning a month yields 0:3690�0:0006days. See Figure 2 for light urves in B, V and I. The time of primary minimum isdiÆult to determine from our measurements, due to the low signal-to-noise ratio in eahmeasurement. We estimate one time of primary minimum to be HJD 2452122:660�0:002.Our measurements of the magnitudes of the system at maximum light and the depthof the primary elipse are shown in Table 1. The seondary minima are only slightlyshallower than the primary minima: the di�erene is at most 0.1 mag.We gratefully aknowledge the data analysis failities provided by the Starlink Projet,whih is run by CCLRC on behalf of PPARC.
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Figure 1. Finding hart for new variable; N up, E left, �eld is 140 � 140.
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Figure 2. Light urves of new variable star



IBVS 5221 3
Table 1: Photometri properties of the light urve.Passband Max. brightness Depth of primary elipseB 13:11� 0:03 0:70� 0:03V 12:50� 0:02 0:69� 0:02IC 11:76� 0:02 0:65� 0:02

Referenes:Bessell, M. S., 1990, PASP, 102, 1181Henden, A. A., Landolt, A. U., 2001, IBVS, 5166Honeyutt, R. K., 1992, PASP, 104, 435
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J AND K INFRARED LIGHT CURVESOF THE ACTIVE BINARY BH VirAR�EVALO, M. J.1; L�AZARO, C.1; BARRERA, E.1; DOMINGUEZ, R. M.2;1 Departamento de Astrof��sia, Universidad de la Laguna, 38271 La Laguna, Tenerife, Spain and Instituto deAstrof��sia de Canarias, 38205 La Laguna, Tenerife, Spain. e-mail: mam�ll.ia.es, lh�ll.ia.es2 Telesopio Nazionale Galileo, Centro Galileo Galilei, P.O. Box 565, 38700 Santa Cruz de La Palma, Spain,e-mail: domingue�tng.ia.es

We have arried out a monitoring program devoted to the photometri infrared ob-servation of ative RS CVn short-period systems (Ar�evalo, 1994). These binaries displayvast solar-type ativity phenomena. Over the last two deades e�orts have been made tounderstand the nature of this ativity. One aim of these studies has been to model thephysial properties of starspots evident from distorted photometri light urves. Onethe distortion wave are removed the lean light urves are analyzed with the aim of de-termining reliable parameters. For this reason it is important to analyze IR light urvesin order to determine the physial parameters of these binaries. Light urves observed inthe infrared bands have revealed that this spetral region is not exempt from the knownvariability presented in the visible spetral range, but it seems lear that the amplitudeof the observed irregularities in the light urves generally dereases at longer wavelengths(Ar�evalo, 1994).Before disussing the results it is interesting to give a summary of some of the knownfeatures of BH Vir, urrently onsidered a member of the RS CVn short-period group.Photometri visible light urves have been published regularly sine 1957 (See Zeilik etal. 1990 and Xiang, Deng and Liu 2000, for referenes). Zeilik et al. (1990) studiedall the visible photometri light urves observed from 1953 to 1986 parameterizing thephotometri distortion waves presented in the light urves of BH Vir by a dark irularspot model on the primary star. When the starspot ontribution was subtrated from thelight urves the latter were analyzed in order to obtain the physial parameters. LaterXiang, Deng and Liu (2000) modeled the photometri distortion, also onsidering ativeregions on the seondary star. Complete Str�omgren uvby light urves with the distortionwave removed were analyzed by Clement et al. (1997), who onluded that BH Virappears to be a binary system with G0 and G2 main sequene solar-type stars. Thereare slight disagreements among the results of the analysis performed by di�erent authorsusing di�erent �tting programs. Vinent, Piskunov and Tuominen (1993), by means ofsurfae imaging tehnique, pointed out that BH Vir has a total seondary elipse.Conerning spetrosopi mass ratio q = m2=m1 determination, di�erent authors givedi�erent values, ranging from 1.02 to 0.903 (e.g., Abt 1965; Popper 1997; Xiang, Dengand Liu, 2000). From photometri and spetrosopi studies, it seems that the primaryomponent in BH Vir is approahing the end of its main sequene life.
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The observations presented in this paper were performed over 7 nights in 1998 Marhand June with the 1.5 m Carlos Sanhez Telesope at the Observatorio del Teide (CanaryIslands, Spain) (Table 1). We used a CVF photometer with a foal plane hopper, anInSb detetor ooled with liquid nitrogen and standard broadband J and K �lters. Boththe hopping amplitudes and the aperture diameter were 1500. The estimated photometryerrors were less than 0.01 mag. The main omparison star was HD 121299. The orbitalphases were alulated using the ephemeris given by Koh (1967); namely, Min I (HJD)=2438107.19047+0:d81687099E. The orbital period of BH Vir shows no obvious hanges, aswas determined by Xiang, Deng and Liu (2000).Our infrared light urves show equal maxima, espeially in the K �lter. In order to de-termine new geometrial elements from the IR light urves, we used the ode developed byBudding and Zeilik (1987). This program, based on the Information Limit OptimizationTehnique (ILOT), is extensively desribed in Banks (1993) and referenes therein. Thelimb darkening oeÆients were interpolated from the values given by Claret et al. (1995).The mean stellar surfae temperatures used to alulate the gravity darkening exponentswere T1 = 6100 K and T2 = 5800 K. We attempted to �nd solutions assuming an initialset of parameter values orresponding to the previously existing determinations. In fat,the radii ratio k = r2=r1 was varied as an initial parameter from 0.80{1.10. Solutions witha radius ratio in the range 0.91{0.97 �t the observed light urves well, but the smallest�2 orresponds to the lower 0.92 value. The inlination angle was always very lose to87Æ. The infrared light urve solutions are in good agreement with Zeilik et al. (1990)determinations from the UBVRI light urves ILOT analysis. In order to stand out theseresults, in Table 2 we have inluded Zeilik et al. (1990) solutions together with our J andK aepted parameters. The J and K �lter models are plotted with the observations inFigure 1.

Table 1: Observing runs. Observation date Observed Filters1{2 Marh 1998 J, K2{3 Marh 1998 J, K8{9 Marh 1998 J, K13{14 Marh 1998 J, K14{15 Marh 1998 J, K3{4 June 1998 J, K10{11 June 1998 J, K
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Figure 1. Observed light urves and the �ts obtained with ILOT. (a) J �lter and (b) K �lter



4 IBVS 5222
Table 2: ILOT light urve solutions. U �lter B �lter V �lter R �lterL1 0.649 � 0.013 0.634 � 0.008 0.616 � 0.009 0.600 � 0.009L2 0.307 � 0.008 0.336 � 0.004 0.356 � 0.005 0.374� 0.005r1 0.254 � 0.003 0.255 � 0.002 0.255 � 0.003 0.255� 0.003r2 0.233 � 0.003 0.231 � 0.002 0.233 � 0.002 0.237� 0.003k 0.919 0.906 0.914 0.929i 86:Æ5� 0.1 86:Æ5� 0.1 86:Æ5� 0.1 86:Æ5� 0.1�2 227 195 257 162� 0.01 0.01 0.01 0.01N.Points 199 199 194 198I �lter J �lter K �lterL1 0.586 � 0.010 0.566 � 0.008 0.557 �0.007L2 0.386 � 0.005 0.433 � 0.002 0.443 � 0.002r1 0.258 � 0.003 0.255 � 0.001 0.257� 0.001r2 0.241 � 0.002 0.237 � 0.001 0.239 � 0.001k 0.934 0.929 0.928i 86:Æ5� 0.1 86:Æ7� 0.1 87:Æ1� 0.1�2 242 520 499� 0.01 0.01 0.01N.Points 199 258 256

Referenes:Abt, H.A., 1965, PASP, 77, 367Ar�evalo, M.J, 1994, PhD. thesis Univ. La LagunaBanks, T. 1993, in Light Curve Modeling of Elipsing Binary Stars, edited by E.F. Milone(Springer, Berlin) p. 181Budding, E., & Zeilik, M., 1987, ApJ, 319, 827Claret, A., Diaz{Cordov�es, J., & Gim�enez, A. 1995, A&AS, 114, 247Clement, R., Reglero, V., Garia. M., Fabregat, J. and Suso J. 1997, A&AS, 124, 499Koh, R.H. 1967, AJ, 72, 411Popper, D.M. 1997, AJ, 114, 1195Vient, A., Piskunov, N.E. and Tuominen, I., 1993, A&A, 278, 523Xiang, F.Y., Deng, S.F. and Liu, Q.Y. 2000, A&AS, 146, 7Zeilik, M., Ledlow, M., Rhodes, M. Ar�evalo, M.J. and Budding, E. 1990, ApJ, 354, 352
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UBV LIGHT CURVES OF AK HerJASSUR, D. M. Z.; ZAREI, A.; KERMANI, M. H.Center for Applied Physis and Astronomial Researh Tabriz University, Tabriz, Iran,e-mail: jassur�tabrizu.a.ir

The variable star AK Her, an elipsing binary with a period of 0.42152207 days isthe brighter omponent of the visual double ADS 10408. The fainter omponent is at thedistane of 4:007 in position angle 322Æ. The variability of AK Her was disovered by Metalf(f: Pikering 1917) and sine then it has been the target of photometri and spetrosopiobservations by many observers (see Lifang Li et al. 2001). The system shows WUMa-type light urve with obvious O'Connell e�et and period variation. AK Her was observedthrough UBV standard �lters at Khadjeh Nassir Addin Observatory of Tabriz University(Iran) during the summer 2001. The phases of the observations were alulated from theelements used by Rovithis et al. (1999):Min I = HJD 2422977:254 + 0:42152207� EThe derived light urves of U , B and V olors are illustrated in Fig. 1. The times ofprimary and seondary minima were obtained by a paraboli �tting to the pro�les of theminima in eah �lter. Table 1 shows the derived times of minima in Helioentri JulianDate and also O � C residuals (average of three �lters), where (O � C)1 and (O � C)2values have been alulated aording to the ephemeris used by Rovithis et al. (1999)and Lifang Li et al. (2001) respetively. In Table 2 the O'Connell e�et (MaxI�MaxII) isgiven. Table 1.Hel. JD Min-Type (O � C)1 (O � C)22452143.2440 I 0.0349 �0.03082452136.2880 II 0.0340 �0.0317
Table 2.MaxI�MaxII Filter0.026 U0.017 B0.028 V
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Figure 1.
Referenes:Lifang Li, Fenghui Zhang, Zhanwen Han, 2001, A&A, 368, 595Pikering, E. C., 1917, Harvard Cir., No. 201Rovithis-Livaniou, H., Kranidiotis, A., Fragoulopoulou, E., Sergis, N., Rovithis, P., 1999,IBVS, 4713
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MINIMA OF BINARY STARS

NELSON, ROBERT H.College of New Caledonia, 3330 - 22nd Avenue, Prine George, BC, Canada, V2N 1P8e-mail: nelson�n.b.a
Observatory and telesope:Prine George Astronomial Observatory (PGAO): 61 m f/12 Cassegrain; Bak-yard Observatory (BYO): 33 m f/4.5 Newtonian on Paramount GT-1100s mountDetetor: PGAO: SBIG ST6 with teleompressor (to f/7), 1:001 � 1:003pixels, 50� 70FOV, ooled to �40 ÆC BYO: SBIG ST9ewith tele-extender (to f/8.9), 1:004 pixels, 11:09 � 11:09 FOV,ooled to �10 ÆCMethod of data redution:Aperture photometry using MIRA, by Axiom ResearhMethod of minimum determination:Digital traing paper method, bisetion of hords, urve �tting, and Kwee and vanWoerden (1956)Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄CX Aqr EA/SD 22.3544 �0.4126 G 5233:1831 52136.8117 0.555986 1.HP Aur EA 5.10216 35.4748 [not GSC℄ 51936.3787 1.422819 1.TY Boo EW/KW 15.0047 35.0752 G 2568:0991 51957.8764 0.317150 1.CV Boo na 15.26192 36.5915 G 2570:0423 51955.9444 0.846994 1.AE Cas EA/SD 1.26573 70.0733 G 4301:1549 51947.3320 0.759121 1.PV Cas EA/DM 23.10025 59.1206 G 4010:1111 52135.8214 1.750454 1.V387 Cas EA/DM 1.00355 58.4157 G 3680:1741 52133.8565 1.608211 1.XX Cep EA/SD 23.38199 64.2 G 4288:0150 52136.9064 2.337306 1.XY Cep EA/SD 23.535637 68.5823 G 4479:0423 51931.7501 2.774517 1.GW Cep EW/KW 1.45591 80.0456 G 4502:0724 51957.9425 0.318844 1.XZ CMi EA 7.54065 3.3854 G 0185:1509 51936.8652 0.578807 1.AK CMi EA/SD 4.37064 1.4023 G 0187:1081 51913.8210 2.043367 1.EK Com EW 12.5121 27.1347 G 1995:2289 51961.0457 0.266686 1.V859 Cyg EW/KW 19.27124 28.565 G 2137:0260 49580.3946 0.405004 1.
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Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄AF Gem EA/SD 6.50343 21.2233 G 1343:2551 51922.8889 1.243499 1.V728 Her EW/KW 17.1805 41.5041 G 3081:1028 51676.8628 0.471286 1.WY Hya EW/KE 8.14112 0.302 G 0195:1434 51964.8064 0.716008 1.AV Hya EB/KE 9.35025 5.1911 G 0241:2130 51961.7943 0.683400 1.DF Hya EW/KW 8.5223 6.1736 G 0225:0943 51934.9513 0.330597 1.CN La EB/DW 0.20305 40.1335 G 3605-2646 51812.8787 0.462790 1.DU Leo na 9.4411 25.2115 G 2568:0991 52013.6090 0.687093 1.NS Mon EW/DW 6.3326 7.5418 G 0733:2002 51933.7458 1.777619 1.BB Peg EW/KW 22.22556 16.1959 G 1682:1530 52132.0233 0.361502 1.BX Peg EW/KW 21.38532 26.4223 G 2197:1485 51761.9154 0.280417 1.DV Peg EW/KE 21.2452 21.1 G 1675:0092 52112.8601 0.949625 1.DK Peg EA/DM 23.41335 10.1257 G 1173:1705 52132.8317 1.631827 1.KL Per EA/SD 2.41167 48.5618 G 3304:0460 51166.3595 2.223015 1.Y Ps EA/SD 23.34253 7.5529 G 1169:0263 52134.9441 3.765759 1.AU Ser EW/KW 15.56492 22.154 G 1502:1573 52028.8138 0.386494 1.AC Tau EA/SD 4.37064 1.4023 G 0082:0234 51913.8210 2.043367 1.RV Tri EA/SD 2.1318 37.0101 G 2321:0244 52116.8846 0.753666 1.AX Vir EB/KE 13.2745 3.5228 G 0303:0193 51964.9697 0.702526 1.G1534:0753 na 17.025047 21.3959 G 1534:1027 52015.0936 0.511158 1.G1991:1390 na 12.32049 26.2248 G 1991:1447 51992.8346 0.286362 1.G1991:1390 na 12.32049 26.2248 G 1991:1447 51992.8346 0.286362 1.G2035:0175 na 16.0154 24.5216 G 2035:0109 51750.7083 0.268730 1.G2035:0175 na 16.0154 24.5216 G 2035:0109 51750.7083 0.268730 1.G2038:0674 na 16.1005 25.3655 G 2038:0040 51989.9672 0.530831 1.G2530:2276 na 12.3201 35.29597 G 2530:2154 51991.9728 0.305967 1.G2532:0514 na 13.00117 30.231 G 2532:0946 52010.7820 0.301988 1.G2532:0514 na 13.00117 30.231 G 2532:0946 52010.7820 0.301988 1.G2533:1519 na 12.4033 34.2256 G 2533:1553 51998.7445 0.491419 1.G2533:1563 na 12.4441 35.5756 G 2533:0959 51956.0078 0.329068 1.G3021:2642 na 12.4337 38.4415 G 3021:2615 51955.7666 0.326894 1.G3021:2642 na 12.4337 38.4415 G 3021:2613 51955.7666 0.326894 1.G3026:1046 na 13.3726 37.3458 G 3026:0922 52001.9066 0.349189 1.G3092:1291 na 17.4411 40.1655 G 3092:1157 52024.9883 0.346925 1.G3103:0919 na 18.1521 39.0545 G 3103:0849 52064.8900 1.238813 1.G3112:0179 na 18.2138 42.1008 G 3112:1051 52054.8478 0.995959 1.

Notes: RA values are in the format HH.MMSS, De in DD.MMSS.G stands for GSC.

Soure(s) of the ephemeris:1. This paper (see remarks).
Explanation of the remarks in the table:* Note: The omparison for HP Aur is loated approximately 1Æ north of thevariable.
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄CX Aqr 52136.8123 0.0002 I none BYOHP Aur * 51935.6673 0.0001 II none PGAOTY Boo 51957.8764 0.0001 I none PGAOCV Boo 51955.9444 0.0001 I none PGAOAE Cas 51913.9283 0.0001 I none PGAOAE Cas 51946.9520 0.001 II none PGAOPV Cas 52135.8214 0.0001 I none BYOV387 Cas 52133.8565 0.0004 I none BYOXX Cep 52136.9064 0.0004 I none BYOXY Cep 51931.7501 0.0005 I none PGAOGW Cep 51935.7847 0.0001 II none PGAOGW Cep 51957.7830 0.0001 II none PGAOXZ CMi 51936.8652 0.0002 I none PGAOAK CMi 51934.7501 0.0003 I none PGAOEK Com 51960.9124 0.0002 II none PGAOV859 Cyg 52134.7548 0.0001 I none BYOAF Gem 51922.8889 0.0002 I none PGAOV728 Her 51983.9129 0.0002 II none BYOWY Hya 51916.8334 0.0001 I none PGAOWY Hya 51964.8064 0.0002 I none PGAOAV Hya 51961.7943 0.0002 I none PGAODF Hya 51934.9513 0.0001 II none PGAOCN La 52093.8300 0.001 I none BYODU Leo 51957.9543 0.0002 II none PGAONS Mon 51933.7458 0.0002 I none PGAOBB Peg 52131.8425 0.0002 II none BYOBX Peg 52015.9750 0.0001 I none BYODV Peg 52112.8601 0.0002 II none BYODK Peg 52132.8317 0.0001 I none BYOKL Per 52137.8501 0.0007 I none BYOY Ps 52134.9441 0.0002 I none BYOAU Ser 52028.8139 0.0001 I none BYOAC Tau 51913.8210 0.0001 I none PGAORV Tri 52116.8845 0.0001 I none BYOAX Vir 51964.9697 0.0002 I none PGAOG1534:0753 52014.8379 0.0001 II none BYOG1991:1390 51992.8346 0.0001 I none PGAOG1991:1390 51962.9098 0.0001 II none PGAOG2035:0175 52019.8715 0.0001 I none BYOG2035:0175 52038.8169 0.0001 II none BYOG2038:0674 51989.8345 0.0001 II? none BYOG2530:2276 51991.8204 0.0002 II none BYOG2532:0514 52010.7820 0.0002 I none BYOG2532:0514 52000.8160 0.0001 I none BYOG2533:1519 51998.7440 0.0002 I none BYOG2533:1563 51955.8433 0.0003 II? none PGAO
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄G3021:2642 51955.7666 0.0002 II none PGAOG3021:2642 52014.7711 0.0002 I none BYOG3026:1046 52001.7327 0.0002 I none BYOG3092:1291 52024.8148 0.0001 I none BYOG3103:0919 52064.8900 0.01 I none BYOG3112:0179 52054.8499 0.0007 I none BYORemarks:A problem emerged for the BYO data during the routine photometry of the hekstars, performed some time after the original data were taken and redued. It wasdisovered that nightly drifts of a few hundreds of a magnitude ourred for thehek stars in some (but not all) data sets. The auses of this drift are presentlyunknown (at�elding was srupulously done in all ases) but are thought to arisefrom possible misalignments of the tele-extender lens axis with that of the mainoptial axis, foussing errors, possibly inadequate tube ba�ing, stray lights, et.Clearly this situation is unaeptable and will be dealt with before more data aretaken. However, to orret the existing BYO data, linear �ts by least-squares weremade of the hek star magnitudes versus time and linear orretions (extrapolatedto the loation of the variable where possible) were applied to the variable starmagnitudes versus time. The times of minima were then redetermined and the dif-ferenes from the unorreted ToMs noted. These di�erenes, or orretions, rangedfrom 0.00008 to 0.01 days; the median was 0.0004 days. Rather than disard someof the obviously less aurate times of minima, sine many are for ROTSE stars(Akerlof, C., et al., 2000) whih have not been previously observed, it was deidedto report all the values with estimated errors equal to the internally estimated er-rors or the orretions themselves, whihever was larger. These are given in Table2. Information on period behaviour for most of the stars listed in Table 1 is avail-able in a website, the URL for whih is given in the referenes. The ephemerideswere alulated with the help of O�C harts using all available published times ofminima.Aknowledgements:Thanks are due to Environment Canada for the website satellite views (see referenebelow) that were essential in prediting lear times for observing runs in this loudyloale. The author is also a Guest User of the Canadian Astronomy Data Centre,whih is operated by the Dominion Astrophysial Observatory for the NationalResearh Counil of Canada's Herzberg Institute of Astrophysis.

Referenes:Akerlof, C., et al., 2000, AJ, 119, 1901Kwee, K.K., & van Woerden, H., 1956, B.A.N. 12, (464), 327-330Nelson, R.H., 2000, IBVS, 4840http://www.m.e.g.a/m/htmls/satellite.htmlhttp://www.n.b.a/physis/Downloads/
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HadV67 = V648 Oph, A REMARKABLY REGULAR MIRAKAZAROVETS, E. V.; PASTUKHOVA, E. N.Institute of Astronomy, Russian Aademy of Sienes, 48, Pyatnitskaya Str., Mosow 109017, Russia

In 1925, F. Ross suspeted variability of the star loated at 18h32m06s, +08Æ06:m9(1875), later designated Ross 51 (Ross, 1926). No �nding hart was published. Ten yearslater, Ho�meister (1936) disovered a Mira variable in the �eld of Ross 51 and deided itwas a redisovery of Ross 51. As usual for his redisoveries, Ho�meister did not present a�nding hart either. Ahnert (1942) studied Ho�meister's star, gave improved variabilityrange (12:m5{<17m) and the star's light elements (Max = 2425665+168:d7 �E). His paperalso does not give a �nding hart. Until reently, we were not aware of any other studiesof this star, known as V648 Oph in the system of GCVS names, and the star's aurateposition remained unknown.In 2000, K. Haseda (Aihi, Japan) disovered the variable HadV67. This disoverywas announed by Kato (2000) who remarked that the star's position was lose to thatof V648 Oph. The star an be identi�ed with IRAS 18358+0810. Its oordinates in theUSNO A2.0 atalog (Monet et al., 1998) are 18h38m17:s59, +08Æ13022:007 (2000.0), and itsbrightness and olor are b = 16:m0, b� r = 2:m5. From a limited number of observations of1997{2000, with four brightenings, the star was onsidered a possible Mira with variationswithin 11:m2� < 13:m9 V . Greaves (2000) noted that bright estimates of HadV67 duringthe above time interval agreed with the GCVS period value for V648 Oph (169d).We attempted to prove or rejet the identi�ation of HadV67 with V648 Oph on thebase of our estimates of HadV67 on 114 plates of the 40 m astrograph of the SternbergInstitute's Crimean Laboratory (JD 2445198{2447749). The estimates were made byE.N.P. The magnitude sale of the omparison stars relies on blue magnitudes of theUSNO A2.0 atalog.Figure 1 presents a 50 � 50 �nding hart for HadV67 based upon the blue image of theseond POSS. The ross is the nominal position of Ross 51. HadV67 is obviously stronglyvariable and red, judging from POSS I and POSS II images available at the DigitizedSky Survey and at the USNO Image and Catalogue Arhive. Along with HadV67, wealso estimated the star GSC 1024.3127, situated in 0:05 to the north-west of the nominalposition of Ross 51 and having, in the USNO A2.0 atalog, b = 14:m2, b� r = 2:m2. Thisstar (\GSC" in Fig. 1) was found onstant for the whole time interval of our observations.Our estimates on�rm Mira-type variability of HadV67 within 13:m3� 17:m1 Bpg. Thestar's light elements are Max = 2447059+168:d76 �E. The light urve with these elementsis presented in Fig. 2. It is remarkably regular for a Mira. The four brightenings fromKato (2000) are in a good agreement with our light elements, whereas the old epoh ofmaximum from Ahnert (1942) gives O � C = +39d.
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The period we �nd is very lose to the value from Ahnert (1942), thus we onludethat HadV67 is idential with V648 Oph.Thanks are due to S.V. Antipin and N.N. Samus for their attention and assistane.Our variable star studies are supported, in part, by grants from the Russian Foundationfor Basi Researh and from the Counil of the Program of Support for Leading Sienti�Shools of Russia. We used the Digitized Sky Survey images provided by the HubbleSpae Telesope Siene Institute under support from grant NAG-W2166 of the USAGovernment and images provided by the US Naval Observatory Image and CatalogueArhive.

Figure 1. The �nding hart of HadV67 = V648 Oph (50 � 50). The ross is the nominal position ofRoss 51. \GSC" is GSC 1024.3127.

Figure 2. The light urve of HadV67 = V648 Oph.
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Referenes:Ahnert, P. 1942, Mitt. ver�and. Sterne, Nr. 3Greaves, J. 2000, vsnet-newvar No. 558 (http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/vsnet-newvar/msg00558.html)Ho�meister, C. 1936, Astron. Nahr., 259, 37Kato, T. 2000, vsnet-newvar No. 557 (http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/vsnet-newvar/msg00557.html)Monet, D., Bird, A., Canzian, B. et al. 1998, USNO-A V2.0. A Catalog of AstrometriStandards, US Naval Observatory, Washington, DC (11 CD-ROMs)Ross, F. 1926, Astron. J., 36, 122
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DISCOVERY OF THE CV ROTSE3 J015118.59{022300.1SMITH, D. A.1; AKERLOF, C.1; ASHLEY, M. C. B.2; CASPERSON, D.3; GISLER, G.3; HENDEN,A.4; MARSHALL, S.5; MCGOWAN, K.3; MCKAY, T.1; PHILLIPS, M. A.2; RYKOFF, E.1; SHECT-MAN, S.6; VESTRAND, W. T.3; WOZNIAK, P.31 2477 Randall Laboratory, University of Mihigan, 500 E. University Ave., Ann Arbor, MI, 48109, USA2 Shool of Physis, University of New South Wales, Sydney 2052, Australia3 Los Alamos National Laboratories, Los Alamos, NM, 87545, USA4 USRA/USNO Flagsta� Station, P.O Box 1149, Flagsta�, AZ, 86001, USA5 Lawrene Livermore National Laboratory, 7000 East Avenue, Livermore, CA, 94550, USA6 Carnegie Observatories, 813 Santa Barbara Street, Pasadena, CA, 91101, USA

On Otober 11, 2001, the �rst ROTSE-III automated telesope began observations inLos Alamos, NM, USA. ROTSE-IIIa is an 0.45 m telesope with a 1.85 degree �eld-of-view, arrying an un�ltered, thinned CCD. Although the primary task of this telesopeis to rapidly respond to satellite detetions of Gamma-Ray Bursts, most of the observingtime is used to perform automated sky patrols. Pairs of images are taken for eah of� 100 patrol �elds twie a night.Analysis of the �rst ROTSE-IIIa dark run has unovered an interesting transient event,whih we identify as a nova and designate ROTSE3 J015118.59{022300.1. This objet isabsent in images taken on Otober 11, 2001, to limiting aperture magnitudes ofmROTSE3 �17:m9. It is also absent from skyview images, sanned SERC plates from the USNO PMMarhive, and the USNO A2.0 atalog. On Otober 13, 2001, however, the objet appearsat mROTSE3 = 14:m00�0:m06 (weather onditions prohibited observations on Ot 12), afterwhih it fades rapidly, falling by more than 2 magnitudes over the next 13 d (Fig. 1).Assuming an onset time of 1.0 d before the �rst detetion, the best-�t deay index forthe light urve is � � 0:9 (m / t��), although even the early light urve in Figure 1 islearly inonsistent with a single power law.On 2001 Nov 20.129 and De 14.235 the soure was observed at BVRI using theUSNO, Flagsta� Station 1.0m telesope with a SITe/Tektronix 1024� 1024 CCD amera(Henden 2001). Figure 2 shows the V-band image from the Nov 20 dataset. The nova wasfound to be at V = 20:m70� 0:m07 and 20:m90� 0:m05 in the two observations, respetively,indiating the system may have returned to its quiesent state. This brightness, however,is still well above the POSS-II blue plate limit; there may still be some residual ativityfrom the dis, and the quiesent spetrum may be extremely red. The four-olor pho-tometry for these two observations is reported in Table 1. The USNO images along withUSNO-A2.0 provide the following oordinates for the objet: R.A.=01h51m18:s60 � 0:01and Del.= �2Æ2300:0042�0:09 (J2000.0). The ROTSE-IIIa position is onsistent with thisloation to within its errors (0:s06 R.A., 0:008 Del.). The ROTSE astrometri auray hasbeen alibrated against the USNO A2.0 atalog (Smith et al. 2002).
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We used the �rst V-band image to set a photometri zero-point for the un�lteredROTSE-III images and estimate the V magnitude for the soure. Using 46 bright stars(mROTSE3 < 16m) that show no evidene for variations in intensity (�m < 0:2 mag) duringthe 56 ROTSE-III observations, we found the median o�set between the ROTSE aperturemagnitudes and the USNO V-band magnitudes to be V �mROTSE3 = +0:m71. The o�setfor any given objet is of ourse dependent on its spetral energy distribution, and we showthe o�set as a funtion of olor for three di�erent olors in Figure 3. Sine the spetrumof the nova during the outburst is unknown, this neessarily introdues undeterminedsystemati errors into the magnitude estimates.Figure 1 shows as diamonds the ROTSE V-magnitude estimates for ROTSE3J015118:59�022300:1. Also plotted as triangles, late in the light urve, are the USNO V-band measurements. Arrows indiate the mean limiting magnitude for a pair of ROTSEimages in whih the nova was not deteted. Error bars on the ROTSE magnitudes inludean estimate of the known systemati errors (as measured through our relative photometryproedure) added in quadrature to the statistial unertainty.At time 02:32:41 (UT) on Nov 11, 2001, a spetrum of the soure was reorded in a20-minute exposure with the Boller and Chivens Spetrograph on the 6.5 m Walter BaadeMagellan projet telesope (Fig. 4). The spetrum shows a ontinuum with broad butrelatively weak Balmer emission lines: H, HÆ, H� and H8. The lines are about 3000 km s�1wide and have a \square" pro�le (steep sides and at top), harateristi of aretion dissystems. The intensity of the line emission is about half that of the ontinuum. Theradial veloity is less than a few hundred km s�1.We therefore identify ROTSE3 J015118.59{022300.1 as a galati atalysmi variable.While the high galati latitude (b = �40:Æ74) of this objet is unusual, it is not unpree-dented (Downes, Webbink & Shara 1997). If we lassify this event as a fast nova, thesaling relations in Duerbek (1981) would predit a peak absolute magnitude aroundV� �8:m5. An extrapolation of the deaying light urve predits a peak apparent maxi-mum of V� 14:m5 at one day before the �rst detetion, whih implies a distane modulus(DM) of � 23, or 420 kp. If our onversion to V-band overestimates V, the resultingdistane ould be as low as 320 kp. At this latitude, extintion annot explain this un-reasonably large distane. If it is a fast nova, it is an unusually dim one. With the largeinrease in brightness, it is unlikely that the soure is a dwarf nova (Osaki 1996). Also, itsabsene in the plates sanned by the USNO PMM mahine (12 epohs from 1953-1997)requires a low duty yle. If this is a dwarf nova, it may be akin to WZ Sge. It may be areurrent nova: a diverse lass known to reur on timesales of deades (Cordova 1994).Further observations are neessary to reliably lassify this system.ROTSE is supported by NASA under SR&T grant NAG5-5101, the NSF under grantAST 99-70818 and fellowship 00-136, the UofM, and the Mihigan Spae Grant Consor-tium. Work by LANL is supported by the DoE under ontrat W-7405-ENG-36.

Table 1. The USNO Four-Color Intensity Measurements for ROTSE3 J015118.59{022300.1UTD B V RC IC011121.129 20:74� 0:05 20:70� 0:07 20:25� 0:06 19:80� 0:08011214.235 20:91� 0:03 20:90� 0:05 20:76� 0:07 20:29� 0:10
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Figure 1. Light urve for a transient nova disovered by ROTSE-IIIa. The ROTSE-IIIa un�lteredmagnitudes have been orreted by +0:m71 to estimate the soure's V-band magnitude. Arrows indiatethe mean limiting magnitudes of pairs of images in whih the soure was not deteted. V-bandobservations with the USNO Flagsta� Station 1.0m telesope are indiated by the triangles at 40 and64 days. The vertial dashed line indiates when a spetrum of the soure was taken with Magellan.
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Figure 2. Image of the region around ROTSE3 J015118.59{022300.1, from the USNO Flagsta� Station1.0m telesope at 2001 Nov 20.129 (UTC). The nova, at V = 20:m70� 0:07, is indiated by rosshairs.
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Figure 3. O�set between ROTSE magnitude and V magnitude versus the BV RCIC olors for 46template stars of onstant intensity. The broken line indiates the median value of this o�set.
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Figure 4. Spetrum of ROTSE3 J015118.59{022300.1, as ompared with a nearby halo A-star, from a20-minute exposure with the Boller and Chivens Spetrograph on the 6.5 m Walter Baade Magellanprojet telesope at 2001 Nov 11.1060 (UTC).
Referenes:Cordova, F. 1994, in X-ray Binaries, eds. Lewin, W., van Paradijs, J., & van den Heuvel,E. (Cambridge University Press: Cambridge), 331.Downes, R. A., Webbink, R. F., & Shara, M. M. 1997, PASP, 109, 345.Duerbek, H. W. 1981, PASP, 93, 165.Henden, A. A. 2001, ftp://ftp.nofs.navy.mil/pub/outgoing/aah/sequene/rj0151.datOsaki, Y. 1996, PASP, 108, 39.Smith, D., et al. 2002, in Gamma-Ray Burst and Afterglow Astronomy 2001, eds. G.Riker & R. Vanderspek (AIP:New York), in press.
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RADIAL VELOCITIES AND ORBITAL SOLUTION OFTHE ACTIVE BINARY STAR FG URSAE MAJORISMARINO, G.1; CATALANO, S.2; FRASCA, A.2; MARILLI, E.2; TERIACA, L.31 Telesopio Nazionale Galileo, E-38700, P.O.Box 565, Spain, e-mail: marino�tng.ia.es2 Osservatorio Astro�sio di Catania, via S. So�a, 78 I-95123 Catania, Italye-mail: satalano, afrasa, emarilli�alpha4.t.astro.it3 Osservatorio Astro�sio di Aretri, Largo Enrio Fermi 5, 50125 Firenze, Italye-mail: lte�aretri.astro.it

FG Ursae Majoris (HD 89546) is an ative single-lined binary, whose spetral typeis approximately G8 IV (Henry et al. 1995). Although its relatively high luminosity(V = 7:m4, amplitude of the variability = 0.04�0.15 mag, Henry et al. 1995), FGUMais a poorly studied binary. Together with photospheri variability, the star shows typialsignatures of strong hromospheri ativity. Montes et al. (2000) reported on �lled-in H�and H� lines and strong Ca ii H & K emission with self-absorption. Similar features werefound by Strassmeier et al. (2000). H� variability is reported in the CABS (Strassmeieret al. 1993) and by Henry et al. (1995). No radial veloity and orbital solution of FGUMahas been published till now.Spetrosopi observations were obtained atM. G. Fraastoro station of Catania Astro-physial Observatory in 1997, 1999 and 2000 with the 91-m telesope, using the REOSCehelle spetrograph in the ross-dispersion on�guration. This mode yields a resolutionof �=�� ' 14000. The spetrograph is fed by the telesope through an optial �ber(UV-NIR, 200�m ore diameter) and is plaed in a stable position on the �rst oor of thetelesope building. The detetor used during the 1997 observations was an 800 � 1152CCD with a pixel size of 22.4 �m. For the 1999 and 2000 observations a bak-illuminated1024� 1024 CCD, with a pixel size of 24 �m, was used. Signal-to-noise ratio from 100 to250, depending on atmospheri onditions, was reahed.Data redution was performed using the ECHELLE task of the iraf pakage. Thedata were bias-subtrated and then at-�eld orreted using halogen lamp spetra. Thewavelength alibration is based on a thorium-argon omparison lamp.Radial veloities were obtained by ross-orrelation of eah order of FGUMa spetrawith the orresponding order of the radial-veloity standard stars �Arietis, Arturus,Aldebaran and 5 Serpentis, used as templates. The radial veloity values of the standardstars were taken from Evans (1967) and Duot et al. (1995).Spetral regions heavily a�eted by telluri lines (suh as the � 6276�6315 series ofO2) were exluded from the ross-orrelation.The radial veloity measurements are weighted means of the individual values deduedfrom eah order. Eah of these individual values was weighed as Wi = 1�2i . The standard
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errors of the weighed means were omputed aording to the usual formula (see e.g.Topping 1972) on the basis of �i errors in the RV values for eah order. The latter areomputed aording to the �tted peak height and the anti-symmetri noise as desribedby Tonry & Davis (1979).The orbital period was determined by applying the periodogram tehnique (Sargle1982). The CLEAN iterative deonvolution algorithm (Roberts et al. 1986) was usedto eliminate the e�et of the observation spetral window in the power spetrum. Themaximum of the power spetrum yields a period of Porb = 21:3675 days, in agreementwith the orbital period of 21.3 days and the photometri period of 21.5 � 0.3 days givenby Henry et al. (1995).The observational points and the best-�t sinusoidal solution (eentriity equal to 0)are plotted in Figure 1. Error bars, when larger than data points, are also displayed.

Figure 1. Radial veloity urve and best-�t solution of FGUMa
Table 1 lists the orbital and physial parameters derived from our irular solution.The low value of the mass funtion does suggest a low-mass seondary or a low-inlination orbit. The latter hypothesis is onsistent with the absene of elipses in thelight urve (Henry et al. 1995).Let us make some onsiderations about the spetral types and masses of FGUMaomponents.
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Table1. Orbital parameters for the primary omponent of FGUMa.Element Present solutionK1 22.97 � 0.08 (km s�1)1 29.21 � 0.06 (km s�1)Tonj 2450509.539 � 0.010 (JD)P 21.3675 � 0.0100 (day)a1 sin i (6.75 � 0.02) �106 kmf(m)1 0.02685 � 0.00039 (M�)

Unpublished photometri observations obtained at Catania Observatory by A. Frasain Marh-April, 2000, yield a V magnitude ranging from 7:m26 to 7:m37, and a B � Volour going from 0.97 to 1.01 mag. The V magnitude and B � V olour index reportedin the Hipparos Catalogue (ESA 1997) are 7.39 and 1.004 mag, respetively. Henry et al.(1995) give V = 7:452 mag.With a distane of 175� 25 p (ESA 1997) we estimate an average absolute magnitudeMV = 1:0 � 0:3mag whih is typial of a giant star, well above the subgiant branh. TheB�V olour is onsistent with a spetral type lassi�ation G9�K0 III, for whih a radiusof 10�15 R� is expeted (Gray 1992, Shmidt-Kaler 1982). The v sin i = 18 km s�1 givenby Fekel (1997) leads to a minimum radius of R1 sin i = 7:6 R�. So, an inlination ofthe rotation axis of about 30Æ�50Æan be estimated. For a star of suh an evolutionarystage, a mass of about 2.3�2.9 M� an be inferred (see e.g. Straizys & Kuriliene 1981,Gray 1992).We have also noted that the spetrum of the inative K0 III-type star 34 Lyn (Upgren& Staron 1970), broadened to v sin i = 18 km s�1, perfetly reprodues the FGUMaphotospheri spetrum, while the G8 IV inative star 31Aql leads to a poor omparisonwith the FGUMa spetrum.A rough guess of the seondary-star mass an be ahieved through the mass funtionderived from our radial veloity urve. Assuming an inlination of 50Æand a primary-starmass M1 = 2:3 � 2:9M�, we �nd a mass M2 = 0:9 � 1:1M�, for the seondary star.In agreement with the evolutionary times of suh two omponents, the latter star maybe still on the main sequene. Its spetral type should be between G0 V and G8 Vand, onsequently, its absolute magnitude should be in the 4.5�5.5 mag range. Thisimplies a magnitude di�erene of about 3.5�4.5 mag between the primary and seondaryomponent, i.e. the seondary would ontribute only 2�5 % of the total ux at redwavelengths.This ombination of spetral types and magnitudes an explain why only the primaryomponent is visible in our spetra. High-resolution spetrosopy with very high signal-to-noise ratio in the blue-UV region ould show the ontribution of the seondary omponentto the spetrum.Referenes:Duot, M., Figon, P., Meyssonnier, N., 1995, A&AS, 114, 269.ESA, 1997, The Hipparos and Tyho Catalogue, ESA SP-1200Evans, D. S., 1967, In: IAU Symp. No. 30, A.H. Batten and J.F. Heard (eds.), AademiPress, London, p.57
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ECLIPSING VARIABLE GSC 2084.0777 = ROTSE1 J174103.55+273429.1NELSON, R.H.1; LUBCKE, G.C.2; HENDEN, A.A.3; GUILBAULT, P. R.41 College of New Caledonia, 3330 22nd Ave., Prine George, BC, Canada V2N 1P8, e-mail: nelson�n.b.a2 3817 Patrik Henry Way, Middleton, Wisonsin 53562, USA, e-mail: gil2�ix.netom.om3 Universities Spae Researh Assoiation/U.S. Naval Observatory, P.O.Box 1149, Flagsta�,Arizona 86002-1149, USA, e-mail: aah�nofs.navy.mil4 P.O. Box 287, Chepahet, RI 02814, USA, e-mail: pete1199�aol.om
The wealth of data gathered by the ROTSE1 CCD Survey (Akerlof et al., 2000) hasresulted in the disovery of a large number of previously unknown variable stars, manyof whih are elipsing binaries. In a ontinuing ooperative e�ort, the variability of GSC2084.0777 = ROTSE1 J174103.55+273429.1 has been studied by a team of AAVSO mem-bers. All sky photometry was performed in order to determine the olor indies for thevariable and omparison stars. We used CCD and photographi observations to au-rately determine the light elements of the system. In this note we disuss our methods ofobservation and present an ephemeris and light urve.From his private observatory Lubke observed the system with a 0.28-m Shmidt-Cassegrain telesope equipped with a ST9E CCD. On 12 nights, from JD2451775 toJD2452120. A total of 362 observations were made, yielding four primary and two se-ondary times of minimum. Nelson observed GSC2084:0777 from the observatory of thePrine George Astronomial Soiety using a 0.60-m Cassegrain telesope and a ST6 CCDamera. From these un�ltered observations three times of primary minimum and fourtimes of seondary minimum were extrated.Henden used the USNO Flagsta� Station 1.0-m. telesope equipped with a SITe/Tektro-nix 1024 � 1024 CCD to observe the �eld in the standard Johnson-Cousins BV RIpassbands on �ve photometri nights, using Landoldt standards to alibrate the �eld.Astrometry is based on USNO-A 2.0 and has errors less than 100mas internal error. Withmagnitude and olor errors shown in parenthesis to the last deimal plae, the variable,omparison and hek stars were standardized as follows:Star GSC RA (J2000) DEC V B � V V �R R � Ivar 1 2084.0777 17:41:03.354 +27:34:34.77 11.887(2) 0.617(1) 0.361(2) 0.338(2)var 2 2084.0777 17:41:03.354 +27:34:34.77 12.374(3) 0.630(3) 0.366(4) 0.350(5)omp 2084.1119 17:41:29.097 +27:37:06.70 12.594(2) 0.476(18) 0.283(11) 0.293(12)hek 2084.1154 17:41:31.324 +27:31:39.99 12.472(24) 0.766(15) 0.410(12) 0.366(11)1 = maximum light, 2 = primary minimum.More omplete photometri information about all stars within 5 armin of the variablean be found in 5228-t2.txt. In addition, Henden reorded a time of primary minimumin V whih appears in Table 1.
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Guilbault visited the Harvard College Observatory and estimated the brightness ofGSC 2084.0777 on 165 blue- sensitive photographi plates from the AC, Damon and RHPatrol Series. From these observations 24 times of minimum light were gathered. Thetimes of minimum light from all soures are olleted in Table 1.Table 1. Times of minimum, GSC 2084.0777HJD Type Error Cyle O � C Phase Observer Soure2400000+ +=� (d)25369.845 I - �66420 �0.006 0.986 Guilbault pg28012.605 I - �59777 �0.021 0.947 Guilbault pg28716.761 I - �58007 �0.022 0.945 Guilbault pg29816.642 II - �55242 +0.062 0.656 Guilbault pg42219.718 II - �24065 +0.035 0.587 Guilbault pg42325.513 II - �23780 +0.008 0.518 Guilbault pg42574.753 I - �23173 +0.008 0.019 Guilbault pg42684.517 I - �22897 �0.029 0.925 Guilbault pg42844.897 I - �22494 +0.026 0.065 Guilbault pg44369.735 I - �18658 �0.013 0.967 Guilbault pg44425.642 II - �18541 �0.001 0.497 Guilbault pg44465.648 I - �18420 +0.023 0.058 Guilbault pg44732.762 II - �17749 �0.005 0.488 Guilbault pg44782.680 I - �17623 �0.014 0.964 Guilbault pg44836.609 II - �17487 +0.009 0.523 Guilbault pg45053.830 II - �16941 �0.016 0.523 Guilbault pg45260.491 I - �16422 +0.005 0.011 Guilbault pg45823.795 I - �15006 +0.017 0.958 Guilbault pg46146.862 I - �14194 +0.013 0.034 Guilbault pg46562.780 II - �13149 +0.002 0.504 Guilbault pg46652.684 II - �12923 �0.004 0.491 Guilbault pg47243.875 II - �11436 +0.014 0.535 Guilbault pg47294.801 II - �11308 +0.018 0.545 Guilbault pg47628.755 I - �10469 �0.005 0.987 Guilbault pg51781.6929 I 0.0001 �30 +0.000 0.999 Lubke CCD un�ltered51784.6766 II 0.0001 �23 +0.000 0.499 Lubke CCD un�ltered51792.6334 II 0.0001 �3 +0.000 0.499 Lubke CCD un�ltered51793.6282 I 0.0001 0 +0.000 0.000 Lubke CCD un�ltered51803.5742 I 0.0004 +25 +0.000 0.001 Lubke CCD un�ltered51809.7395 II 0.0006 +40 �0.001 0.498 Nelson CCD un�ltered52000.8971 I 0.0001 +521 �0.000 0.000 Nelson CCD un�ltered52020.7876 I 0.0002 +571 �0.001 0.998 Nelson CCD un�ltered52038.8897 II 0.0001 +617 +0.001 0.500 Nelson CCD un�ltered52047.8403 I 0.0001 +639 +0.000 0.999 Nelson CCD un�ltered52054.8020 II 0.0001 +656 +0.000 0.498 Nelson CCD un�ltered52073.8980 II 0.0003 +704 +0.000 0.499 Nelson CCD un�ltered52110.6974 I 0.0000 +797 +0.000 0.999 Henden CCD V -�lter52120.6434 I 0.0001 +822 +0.000 0.000 Lubke CCD V -�lter
The CCD times of minimum were determined using the omputer program AV E (Bar-bera, 2000) based on the Kwee{Van Woerden (1956) method. These photometri times
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of primary minima were �tted into a least squares solution to yield the preliminary lightelements HJDI = 2451793.6282(0) + 0:d39782832(10)�E. The arhival minima gatheredat Harvard have enabled us to more aurately re�ne the period of GSC 2084.0777. Inmost ases the photographi exposures were of 60 minutes duration and the time of mid-exposure is the date the variable was estimated to be at minimum light. The earliestprimary minima have been exluded from our solution. The Harvard primary minimafrom 2442574 to 2447628 were assigned a weight of 1 and the CCD primary minima aweight of 10. Our analysis determined the following ephemeris:Min: I = HJD 2451793:6280 + 0:d39782863� E:�0:0006 � 0:00000010The un�ltered CCD observations by Lubke were folded using the elements above andthe phased light urve is shown in Figure 1, and these data are available eletronially as5228-t3.txt through the IBV S Web site. The magnitudes shown are di�erential magni-tudes with respet to the omparison star GSC 2084.1119.
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Figure 1. Di�erential phased light urve, GSC 2084.0777- un�ltered CCD - Lubke.
The CCD light urve shows that the star is a W Ursae Majoris type (EW) elipsingvariable that is haraterized by ontinuous light hanges, with the primary and seondaryminima being almost equal in depth.The phase diagram of the folded Harvard photographi data is shown in Figure 2.These observations are available as 5228-t4.txt. Estimates were made by eye, and asequene of steps was used to determine hanges in brightness with respet to omparisonstars GSC2084.0693 and GSC2084.1154.
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Figure 2. Phased Harvard light urve, GSC 2084.0777.
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Referenes:Akerlof, C., Amrose, S., Balsano, R., Bloh, J., Casperson, D., Flether, S., Gisler, G.,Hills, J., Kehoe, R., Lee, B., Marshall, S., MKay, T., Pawl, A., Shaefer, J., Szy-manski, J., Wren, J., 2000, AJ, 119, 1901Barbera, R., 2000, http://www.gea.esa.esHenden, A. 2000, ftp://ftp.nofs.navy.mil/pub/outgoing/aah/sequene/g2084.datKwee, K. K., and Van Woerden, H., 1956, BAN, 12, No. 464, 327
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LIGHT ELEMENTS AND LIGHT CURVEOF THE ECLIPSING BINARY GSC 2605.0545HOWELL, J.A.1; HENDEN, A.A.2; BALDWIN, M.E.3; GUILBAULT, P.R.4; HAGER, T.5;WEST, D.6; KUEBLER, P.7; TERRELL, D.81 3522 NW 18th Avenue, Gainesville, FL 32605, USA, e-mail: astrogator�mindspring.om2 Universities Spae Researh Assoiation/U.S. Naval Observatory, P.O. Box 1149, Flagsta�,AZ 86002-1149, USA, e-mail: aah�nofs.navy.mil3 8655 N. Co. Road 775 E, Butlerville, IN 47223, USA, e-mail: mbald00�hsonline.net4 P.O. Box 287, Chepahet, RI 02814, USA, e-mail: pete1199�aol.om5 34 Mount Tom Road, New Milford, CT 06776, USA, e-mail: thager�pnet.om6 P.O. Box 517, Derby, KS 67037, USA, e-mail:dwest61506�aol.om7 1550 Blakstone Drive, Columbus, OH 43235, e-mail: pkueb�aol.om8 Dept. of Spae Studies, Southwest Researh Institute, 1050 Walnut St., Suite 426, Boulder CO 80302,USA, e-mail: terrell�boulder.swri.edu

A group of AAVSO members ontinues to observe variables disovered by the ROTSE1survey (Akerlof et. al., 2000). In this note, we report our �ndings that pertain toGSC 2605.0545 = ROTSE1 J172601.97 +304710.4. Our results inlude preision lightelements and a light urve, as well as standard BV RI magnitudes for the variable andomparison stars.The �rst reported period of the variable was 10:d93 days, derived using the original CCDROTSE1 data (Diethelm, 2000). Independently, Baldwin onduted a visual program tomonitor the star. A total of 109 observations were made over 41 nights, and the starwas seen in elipse on three of those nights. About the same time, Guilbault and Hagerexamined 158 photographi plates of Harvard College Observatory, spanning the years1931 to 1989. Their results suggested a period of 11:d0697 days, rather than the shortervalue of 10:d93 days.Five observers olleted 621 CCD observations on 53 di�erent nights, all between May14 and Otober 30, 2001 exept for two nights in Otober, 2000. All observers used theV �lter, exept Henden, who obtained standardized BV RI data. The table summarizesobservers, equipment used, and the number of nights observed.Observer Telesope Camera NightsHenden 1.00-m SITe 1024 x 1024 (Tektronix) 5Howell 0.46-m ST-9E (SBIG) 35Kaiser 0.36-m ST-9E (SBIG) 2Kuebler 0.36-m IMG512 (FLI) 7West 0.25-m ST-8 (SBIG) 9
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At the US Naval Observatory (USNO) Flagsta� Station, Henden used the 1.0-m tele-sope and an SITe Tektronix to observe a 11 � 11 ar-minute �eld surrounding GSC2605.0545. The �eld inluded 124 stars whose magnitudes and olors were measured(Henden, 2001, see also 5229-t3.txt). The preision of the photometry was better than0.01 magnitude for objets brighter than V = 15:m0. Two stars were hosen to be theomparison (GSC 2605.0791) and hek (GSC 2605.0693) stars, as shown in Table 1. Thevariable's RA and DEC oordinates (J2000) are 17h26m02:s13 and +30Æ47013:0033, respe-tively. Astrometry was performed using USNO-A2.0 (Monet et. al., 1998), with internalerrors under 100 milli-arseonds.Table 1. Comparison and hek starsStar RA (J2000) DEC V B � V V �R R � IComp 17:25:52.57 +30:47:03.19 11.956 0.969 0.530 0.465Chek 17:26:20.30 +30:46:29.37 11.752 0.933 0.533 0.451Henden observed a primary elipse on the evening of June 29/30, 2001. Seven hours ofoverage entered on the middle of the elipse were obtained, using BV RI passbands.The data showed that the elipse is total, with a duration of 3:2 � 0:1 hours. Theminimum ourred at HJD = 2452090:8153� 0:0005, derived using the method of Kweeand van Woerden (1956). Figure 1 shows the light urve of the elipse.

Figure 1. Primary elipse of GSC 2605.0545 in BV RI olors, 29/30 June 2001.
A key parameter of an elipsing binary is its orbital period. Unfortunately, the threeminima that Baldwin observed visually in the year 2000 ould not disriminate betweenthe two ompeting periods of 10:d93 days and 11:d0697 days proposed by Diethelm andHager/Guilbault, respetively. The solution was to get more data. One year after
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Baldwin's observations, Howell obtained CCD observations just after the variable passedthrough minimum phase. Then, during a dediated period of observing from May-August,2001, we were able to observe two di�erent minima separated by �ve yles. The resultsdemonstrated that the longer period was orret.To obtain a preise estimate of the period using all data, we pooled our observations,summarized in Table 2. Table 2. Observed minima of GSC 2605.0545HJD 2400000+ S.E. (day) Epoh O � C Observer Type43688.7390 0.1400 �759 �0.047 Harvard photographi51725.6200 0.0400 �33 +0.110 Baldwin visual51747.6200 0.0400 �31 �0.029 Baldwin visual51758.6900 0.0400 �30 �0.029 Baldwin visual52090.8153 0.0005 0 0.000 Henden CCD52146.1634 0.0054 +5 �0.004 Howell CCDWe used the AV E program (Barbera, V2.5) to obtain the time of minimum lightfrom the CCD data. This software implements the method of Kwee and van Woerden(1956) to alulate minimum light and the standard error (S.E.). To assess Baldwin'svisual observations, whih were made at random times and dates (109 observations total),we used a di�erent approah. On three di�erent oasions, he observed the star nearminimum. If any given observation were phased randomly within the 3.2 hour durationof the total elipse, then the standard error ould be estimated using the properties ofthe uniform distribution. This turned out to be 0:d04 day (1.0 hour). A similar methodwas used to estimate the standard error of the one photographi plate when the variableappeared to be lose to minimum. The error was estimated as 0:d14 day (3.4 hours).Using a least squares analysis, we �tted a linear model to the observed HJD times ofminimum. The observations were weighted by the inverse square of the standard errors.Model �ts and residuals (O �C) were omputed using Minitab statistial software. TheO � C values in Table 2 were alulated using the light elements from the least squares�t: Min: I = HJD 2452090:8153 + 11:d0699� E:�0:0008 � 0:0003

Examination of the O � C residuals shows that everything �ts well, with the possibleexeption of Baldwin's �rst visual observation. It lies nearly three standard errors fromthe �tted value. His observing notes suggest that the variable was observed after theminimum had ourred, so the positive residual makes sense. All other residuals areonsistent with their standard errors, and we onlude that the alulated model is good.The long period of the variable hallenged us to obtain preision photometry over themany nights needed to obtain the light urve. The V light urve in Figure 2 suggests thatthe system is an Algol-type variable. Our data shows that the star fades from a maximumof V = 12:m50� 0:m01 to V = 13:m95� 0:m01 at primary minimum. A seondary minimumappears to our at phase 0.50, although we did not ompletely over the seondaryelipse. By extrapolating from our data at phase 0.49, we estimate that the magnitudeat seondary minimum is V = 12:m85� 0:m04. The duration of the primary minimum is30� 3 hours, and the duration of the total elipse is 3:2� 0:1 hours.Analysis of the light urve using the Wilson-Devinney program (Wilson and Devinney,1971; Wilson, 1979) is underway and will be published separately, but preliminary results
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indiate that the mass ratio is far from unity and that the system is detahed. The totalityof the primary elipse and the appreiable amount of ellipsoidal variation do severelyredue the available parameter spae. We are on�dent that high-quality, multi-bandpassphotometri data oupled with radial veloities will result in unambiguous parameters forthis system.

Figure 2. Phased light urve, GSC 2605.0545- V -�ltered CCD.
We thank Dan Kaiser (Cresent Moon Observatory) for his submission of two nightsof CCD data. We also thank Alison Doane, ating Curator of the Harvard College Ob-servatory Astronomial Photograph Colletion, for the use of the plates on this and othervariable star projets.

Referenes:Barbera, R., AVE software (V2.5), http://www.gea.esa.esDiethelm, R., 2000, IBVS, No. 5060Henden, A.A., 2000, ftp://ftp.nofs.navy.mil/pub/outgoing/aah/sequene/g2605.datKwee, K. K., and Van Woerden, H., 1956, BAN, 12, 327Minitab Statistial Software, 2000 (V13.3), Minitab, In., http://www.minitab.omMonet, D., et. al., 1998, USNO-A2.0, U.S. Naval Observatory, Washington DCWilson, R.E., 1979, ApJ, 234, 1054Wilson, R.E., and Devinney, E.J., 1971, ApJ, 166, 605
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TIMES OF MINIMA OF ECLIPSING BINARIES

CSIZMADIA, SZ.1; ZHOU, A. Y.2; K�ONYVES, V.3;4; VARGA, Z.3;5; S�ANDOR, ZS.3;41 Konkoly Observatory of the Hungarian Aademy of Sienes, H-1525 Budapest, P. O. Box 67, Hungarye-mail: sizmadia�konkoly.hu2 National Astronomial Observatories, Chinese Aademy of Sienes, Beijing, P. R. China3 Dept. of Astronomy of E�otv�os University, Hungary4 Guest astronomer at Konkoly Observatory5 Summer training at Konkoly Observatory
Observatory and telesope:1m RCC telesope of the Konkoly Observatory; 0.85m Cassegrain telesope of theXinglong Station of the Beijing Astronomial Observatory.Detetor: 1024 � 1024 pixels Photometris or 1152 � 770 pixelsWright CCD amera on the 1m RCC telesope. Theseameras were ooled eletronially. For variables observedby the 0.85m telesope see Zhou (2001).Method of data redution:IRAF/DAOPHOT1 pakage
Method of minimum determination:Kwee & van Woerden (1956)Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄IM Aur EA 05 15 30 +46 24 22 GSC 03358-01208 38327.7922 1.2472906 1TV Cas EA 00 19 19 +59 08 21 GSC 03665-00026 44602.4534 1.8125956 2AH Cn EW 08 51 38 +11 50 54 GSC 00814-01981 41740.7166 0.36044098 2ES Cn EA 08 51 21 +11 53 25 GSC 00814-01425 44643.2535 1.0677978 3EV Cn EW 08 51 29 +11 49 31 GSC 00814-01311 51603.2028 0.4483 4V861 Her EW 16 51 13 +41 17 58 GSC 03079-00194 43684.325 0.3446322 5XZ Leo EW 10 02 34 +17 02 47 BD +17Æ2163a 45025.3540 0.48773685 6V404 Lyr EB 19 19 06 +38 22.0 GSC 03121-01597 35836.448 0.7309432 7AH Tau EW 03 47 12 +25 07.0 Mel 22 - HHJ 417 47000.2689 0.33267164 8EQ Tau EW 03 48 13 +22 19 22 Mel 22 AK I-1-170 40213.3250 0.34134848 21IRAF is distributed by the National Optial Astronomial Observatories, operated by the Assoiation of the Universitiesfor Researh in Astronomy, in., under ooperative agreement with the National Siene Foundation



2 IBVS 5230
Soure(s) of the ephemeris:1. Bartolini & Zo�oli (1986), 2. General Catalogue on Variable Stars, Kholopovet al. (1998), 3. Goranskij et al. (1992), 4. Present paper, 5. Antipin (1996), 6.Niarhos et al. (1996), 7. Csizmadia & S�andor (2001), 8. Pribulla et al. (2001)Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄IM Aur 51563.401 .0015 II V �0.005 1m RCC51568.3863 .0004 II V �0.0085 "51570.2574 .0005 I V �0.0084 "51606.4224 .0005 I V �0.0148 "52247.5284 .0003 I V �0.0269 "TV Cas 51925.3255 .0004 I V �0.0141 "AH Cn 51585.1847: .0002 II V �0.0762 0.85m CassegrainES Cn 51602.0961 .0003 I V +0.0043 "51603.1655 .0004 II V +0.0059 "EV Cn 51603.2028 .0002 I V 0.0000 "51604.0883 .0003 I V �0.0111 "V861 Her 51690.5276 .0002 I mean (VRI) +0.0520 1m RCC51695.5268 .0006 II mean (VRI) +0.0540 "XZ Leo 52274.5538 .0002 I V �0.0330 "V404 Lyr 52106.51253 .00006 I V �0.00016 "AH Tau 52246.33511 .00005 II R +0.00141 "EQ Tau 52232.3484 .0006 II V �0.0244 "52232.5192 .0003 I V �0.0243 "52247.3679 .0002 II mean(VRI) �0.0243 "Aknowledgements:This work has been supported by OTKA Grant T034551. KV and VZ thank thehospitality of the sta� of the Konkoly Observatory.

Referenes:Antipin, S.V., 1996, IBVS, No. 4360Bartolini, C., Zo�oli, M, 1986, A&A 168, 377Csizmadia, Sz. & S�andor, Zs., 2001, IBVS, No. 5045Goranskij, V. P., Kusakin, A. V., Mironov, A. V., Moshkaljov, V. G., Pastukhova, E. N.,1992, Astron. Astrophys. Trans., 2, 201Kholopov P.N., Samus N.N., Frolov M.S., Goranskij V.P., Gorynya N.A., Karitskaya E.A.,Kazarovets E.V., Kireeva N.N., Kukarkina N.P., Kurohkin N.E., Medvedeva G.I.,Pastukhova E.N., Perova N.B., Rastorguev A.S., Shugarov S.Yu., 1998, The Com-bined General Catalogue of Variable Stars, 4.1 Edition (available via the Internet:http://dsweb.u-strasbg.fr/gi-bin/Cat?II/214A)Kwee, K. K., & van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327Niarhos, P. G., Ho�man, M., Duerbek, H. W., 1994, A&A, 292, 494Pribulla, T., Vanko, M., Parimuha, S., Chohol, D., 2001, IBVS, No. 5056Zhou, A. Y., 2001, IBVS, No. 5096
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ERRATUM FOR IBVS 5230

In IBVS 5230 we published several times of minima. One is orreted here. Instead of:XZ Leo 52274.5538 .0002 I V -0.0330 "the following should read:XZ Leo 52274.5955 .0002 I V +0.0054 "
Szil�ard Csizmadia
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GSC 0983.1044: A SHORT-PERIOD RS CVn BINARY

KAISER, D.H.1; PULLEN, A.C.2; HENDEN, A.A.3; BALDWIN, M.E.4; GUILBAULT, P. R.5;HAGER, T.6; TERRELL, D.71 2631 Washington Street, Columbus, Indiana 47201, USA, e-mail: dhkaiser�sprynet.om2 10215 Davis Road, P.O. Box 930, Wilton, California 95693, USA, e-mail: pullen�pasafe.om3 Universities Spae Researh Assoiation/U.S. Naval Observatory, P.O.Box 1149, Flagsta�,Arizona 86002-1149, USA, e-mail: aah�nofs.navy.mil4 8655 N. Co. Road. 775E, Butlerville, Indiana 47223, USA, e-mail: mbald00�hsonline.net5 P.O. Box 287, Chepahet, Rhode Island 02814, USA, e-mail: pete1199�aol.om6 34 Mount Tom Road, New Milford, Connetiut 06776, USA, e-mail: thager�pnet.om7 Department of Spae Studies, Southwest Researh Institute, 1050 Walnut Street, Suite 426, Boulder,Colorado 80302, USA, e-mail: terrell�boulder.swri.edu
M. Baldwin, hairman of the AAVSO elipsing binary ommittee, initiated an observ-ing program to study stars from the ROTSE 1 sky survey (Akerlof et al., 2000). Baldwinhose those stars that were likely elipsing binaries and did not appear elsewhere in theliterature. One elipses were on�rmed visually, he asked AAVSO CCD observers totime elipses and to onstrut aurate light urves so that periods, types and amplitudesould be de�ned.One suh star, GSC 0983.1044 = ROTSE 1 J165241.80 +124905.2, was listed in theROTSE atalogue as a 13th magnitude elipsing star with a period of 0:d40763 and anamplitude of 1.022 magnitudes. After elipses were on�rmed visually by Baldwin, Hendenused the USNO1.0-m telesope with a SITe 1024 � 1024 thinned, bakside illuminatedCCD and Johnson-Cousins BV RI �lters along with Landoldt standards to determinestandard magnitudes for the variable at maximum and omparison stars. These data aregathered in Table 1 and the errors in the last deimal plae are given in parenthesis. GSC0983.1313 was hosen as the omparison and GSC 0983.0566 as the hek star. Astrometryis based on USNO-A 2.0 and has less than 100mas internal errors.Table 1. Standard magnitudes and olor indies,HendenStar GSC RA DEC V B � V V � R R � IVariable1 0983.1044 16:52:41.80 +12:49:05.3 12.901(1) 0.775(3) 0.460(2) 0.438(3)Comparison 0983.1313 16:52:33.70 +12:47:37.9 13.015(1) 0.627(2) 0.380(2) 0.366(4)Chek 0983.0556 16:52:19.09 +12:50:44.2 12.218(1) 0.943(3) 0.534(2) 0.431(3)1 = at phase 0.11More omplete photometri information about all stars within 5 armin of the variablean be found in 5231-t4.txt at the IBV S website.
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Pullen observed GSC 0983.1044 with his 0.28-m SCT + ST-6 CCD + V �lter. Kaiserused his 0.35-m SCT + ST-9E CCD + V �lter. A total of 6 times of minimum wereobtained.Guilbault and Hager visited the Harvard College Observatory and examined 58 blue-sensitive plates. Observations were made by eye, using a sequene of steps to estimatethe hanges in brightness. Two instanes of faint light were found.Table 2. Times of minimum, GSC 0983.1044HJD Error Cyle O � C Observer Type2400000+ +=� Cyle O � C Observer Type45901.652 �7195 �0.002 PG/TH pg46116.891 �6931 +0.001 PG/TH pg51738.7197 y (4) �35.5 �0.001 ACP CCD51740.7594 (4) �33.0 0.000 ACP CCD51747.6883 y (2) �24.5 �0.001 DHK CCD51753.8028 (2) �17 �0.001 ACP CCD51767.6641 (1) 0 0.000 DHK CCD52084.8118 (1) +389 0.000 DHK CCDy Seondary minimumThe CCD times of minimum were determined with the software AVE (Barbera 2000)based on the Kwee and Van Woerden method (Kwee - Van Woerden 1956). The timeof minimum from the Harvard data is the mid-point of the exposure. A least squaressolution with the CCD minima weighted as 10 and the photographi data as 1 results inthe new elements: Min: I = HJD 2451767:6637 + 0:d81528987� E:�0:0001 � 0:00000006This period is very lose to twie the ROTSE 1 period. All data are phased to theseelements and are shown in Figure 1. The maximum magnitudes at phases 0.25 and 0.75di�er by 0:m07 V suggesting the possibility of spots. Indeed when Kaiser's year 2000observations are ompared to his 2001 data at phase 0.9, they di�er on the order of 0.04magnitudes in V . Suh seasonal variations are typial of RS CVn binaries.Solutions to the 2000 light urve using equatorial spots were done with the Wilson-Devinney light urve program (Wilson and Devinney, 1971; Wilson, 1979; Wilson, 1990).The e�etive temperature of the primary (5300 K) was hosen to be onsistent with ourrough spetral type estimate based on the outside-elipse B � V value. The ompositeB � V of the system at maximum light is about 0:m8 and the monohromati luminosityratio in V from our light urve solution is about 0:m6. Although we do not have full lighturves in B to ompute the olor of the individual omponents preisely, it is lear thatthe B � V of the primary should be a bit less than 0:m8 and the B � V of the seondaryshould be a bit more than 0:m8. Astrophysial Quantities (2000) gives a B�V of 0:m74 fora G8 V star and a B � V of 0:m81 for a K0 star. Therefore we estimate that the primaryis mid-to-late G-type and the seondary is an early K-type, making the system an RSCVn binary (Morgan and Eggleton, 1979). A single-spot solution ould not ahieve a�t to the light urve, but a two-spot model does �t reasonably well as seen in Figure 2.The solution indiates that the system is detahed and has large spots on the seondaryomponent, again indiative of an RS CVn system.
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Figure 1. Phased light urve, GSC 0983.1044.

Figure 2. The two-spot light urve solution, GSC 0983.1044.
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Table 3 shows the various parameters from the best-�t solution but with data in onlyone �lter, the parameters should be onsidered preliminary, espeially the spot parametersas attested by their large errors. High-preision UBV RI photometry should enable usto reliably determine the spot parameters (e.g., Same and Terrell, 1995) and a radialveloity study would be needed to on�rm that the mass ratio is near unity.Table 3. Parameter values and errors for the best-�t solutionParameter Valuei 89:Æ2 +=�0:Æ5� T 417 K +=�88Kq 1.0 (assumed)
1 5.71 +=� 0.08
2 5.94 +=� 0.05L1=(L1 + L2) 0.628 +=� 0.13g1 = g2 0.32 (assumed)A1 = A2 0.5 (assumed)Spot 1 longitude 1.09 rad +=� 0.86Spot 1 radius 0.85 rad +=� 0.52Spot 1 temperature fator 0.94 +=� 0.02Spot 2 longitude 3.58 rad +=� 2.89Spot 2 radius 0.26 rad +=� 0.31Spot 2 temperature fator 0.87 +=� 0.19
We wish to thank Alison Doane, ating Curator of the Astronomial Photograph Col-letion at the Harvard College Observatory, for use of the Harvard Patrol Plates.

Referenes:Akerlof, C., et al., 2000, AJ, 119, 1901Allen's Astrophysial Quantities, 4th edition, A. N. Cox ed., Springer-Verlag, New York,2000Barbera, R., http://www.gea.esa.esKwee, K. K., and Van Woerden, H., 1956, BAN, 12, No. 464, 327Morgan, J.G., and, Eggleton, P.P, 1979, MNRAS, 187, 661Same, R.G., and Terrell, D., 1995, PASP, 107, 427Wilson, R.E., and Devinney, E.J., 1971, ApJ, 166, 605Wilson, R.E., 1979, ApJ, 234, 1054Wilson, R.E., 1990, ApJ, 356, 613
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CCD LIGHT CURVES OF ROTSE1 VARIABLES, XIII: GSC3104:1384 Lyr,ROTSE1 GSC2632:319 Lyr, GSC3540:85 Lyr AND GSC3549:929 Dra

BL�ATTLER, E.1; DIETHELM, R.21 BBSAG, Sh�usselaher 1, CH-8636 Wald, Switzerland; e-mail: blaettler-wald�bluewin.h2 BBSAG, Rennweg 1, CH-4118 Rodersdorf, Switzerland; e-mail: diethelm�astro.unibas.h
Observatory and telesope:Private observatory Sh�usselaher, Wald, 0.15-m Star�re refrator
Detetor: SBIG ST-7 CCD amera
Method of data redution:Standard CCD-frame redution using AIP4WIN software
Method of minimum determination:Kwee { van Woerden algorithmObserved star(s):Star name GCVS Coordinates (J2000) Comp./hektype RA De star(s)GSC3104:1384ROTSE1 J182434.81+381740.5 EW 18 24 34.8 +38 17 40 GSC3104:1605 / GSC3104:1364GSC2632:319ROTSE1 J183053.78+340814.1 EW 18 30 53.8 +34 08 14 GSC2632:310 / GSC2632:263GSC3540:85ROTSE1 J184654.98+450054.7 EW 18 46 55.0 +45 00 55 GSC3540:108 / GSC3130:2796GSC3549:929ROTSE1 J185835.38+500928.9 EW 18 58 35.4 +50 09 29 GSC3549:941 / GSC3549:772Ephemeris:Star name E 2400000+ P [day℄ SoureROTSE1 J182434.81+381740.5 52121.3763 0.300395 present paperROTSE1 J183053.78+340814.1 52135.5275 0.355682 "ROTSE1 J184654.98+450054.7 52146.5105 0.299632 "ROTSE1 J185835.38+500928.9 52146.5052 0.349668 "
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄GSC3104:1384 (Lyr) 51259.8436 20 p? none ROTSE151312.8599 20 s? none ROTSE152121.3755 7 p none52121.5253 10 s none52135.3420 6 s none52135.4939 9 p none52146.4590 8 s none52171.3890 6 s none52179.3522 9 p none52181.3045 9 s none52181.4533 18 p none52187.3125 6 s noneGSC2632:319 (Lyr) 51297.8955 8 p none ROTSE152121.4790 6 s none52135.3487 2 s none52135.5276 16 p none52143.3516 14 p none52146.3771 9 s none52179.2782 12 p none52179.4563 5 s none52181.4077 15 p none52187.2813 9 s none52187.4555 28 p noneGSC3540:85 (Lyr) 51291.8144 22 s none ROTSE151295.8617 11 p none ROTSE152121.4906 7 s none52135.4254 8 p none52143.3650 16 s none52146.3616 12 s none52146.5110 14 p none52171.3810 9 p none52179.3187 7 s none52179.4698 5 p none52181.4200 11 s none52187.4135 6 s noneGSC3549:929 (Dra) 51261.8434 10 p none ROTSE151312.7233 10 s none ROTSE152121.5054 2 s none52135.4915 10 s none52143.3595 7 p none52146.3321 18 s none52146.5054 6 p none52171.3344 17 p none52179.3735 4 p none52181.2972 14 s none52181.4720 22 p none52187.4128 14 p none
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Explanation of the remarks in the table:ROTSE1: Observations of Akerlof et al. (2000).

Figure 1. CCD light urve (without �lter) ofGSC3104:1384 Figure 2. CCD light urve (without �lter) ofGSC2632:319

Figure 3. CCD light urve (without �lter) ofGSC3540:85 Figure 4. CCD light urve (without �lter) ofGSC3549:929
Remarks:As a byprodut of the ROTSE1 CCD survey, a large number of new variables havebeen disovered (Akerlof et al., 2000). In a series of papers, we report un�lteredCCD observations for some of the lose binary systems (type EW) in the list ofAkerlof et al. (2000). This installment ontains information on four variables inthe onstellations Lyra and Drao. The four stars were observed with our CCDequipment during 8 nights between JD2452121 and JD2452187. A total of 201CCD frames were measured of GSC3104:1384 (VAR1), 199 frames of GSC2632:319(VAR2), 198 frames of GSC3540:85 (VAR3) and 195 frames for GSC3549:929(VAR4). Figures 1 through 4 show our observations folded with the elements givenin the table of Ephemeris. These elements of variation are dedued from a linear �tto the normal minima from the ROTSE1 data and the timings of minimum derivedfrom our data given in the table of Times of minima and also in Bl�attler (2001).
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Availability of the data:Upon request from diethelm�astro.unibas.hAknowledgements:This researh made use of the SIMBAD data base, operated at CDS, Strasbourg,Frane

Referenes:Akerlof, C., Amrose, S., Balsano, R., Bloh, J., Casperson, D., Flether, S., Gisler, G.,Hills, J., Kehoe, R., Lee, B., Marshall, S., MKay, T., Pawl, A., Shaefer, J., Szy-manski, J., Wren, J., 2000, AJ, 119, 1901Bl�attler, E., 2001, BBSAG Bulletin, 126
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PERIOD AND PROPER MOTION OF 1RXS J232953.9+062814KIMESWENGER, S.; SCHMEJA, S.; KITZBICHLER, M. G.; LECHNER, M. F. M.; M�UHLBACHER,M. S.; M�UHLBAUER, A. D.Institut f�ur Astrophysik, Leopold-Franzens-Universit�at Innsbruk, Tehnikerstr. 25, A-6020 Innsbruk, Austriae-mail: stefan.kimeswenger�uibk.a.at

Early in November 2001 an outburst of this dwarf nova system was reported (Uemuraet al. 2001). These authors also report the detetion of superhumps with a period of0:d046311(12) and estimate a proper motion of 0:001/year. The latter is of speial interest,as it gives a hint that this objet might be one of the nearest symbioti binary systems.We have investigated the objet to improve those values. CCD photometry was obtainedat the Innsbruk 60-m RC telesope during two runs on November 15, 2001 and De-ember 10, 2001 using a Johnson R �lter. Data redution and soure extration wereperformed as desribed in Baher et al. (2001). We obtained di�erential photometry rel-ative to the star USNO 0900-20419578. Weak irrus louds during the �rst run did notallow an absolute alibration at that time. During the other run 12 exposures of thenearby standard star HD 220954 were taken. They have an rms of 0:m024 (and thus 0:m017for the zero point error). Using this alibration we were able to alibrate the omparisonstar to 13:m76�0:m03. This is in good agreement with the photographi red magnitude of13:m6 given in USNO A2 and GSC2. Staks of all images of a night were used to hekthe omparison star for long term stability by means of weak stars in the �eld. Thephotometry of 1RXS J232953.9+062814 (means of a night) yieldsJD 2452229.301 (Nov. 15, 2001): mR = 15:m57�0:m04JD 2452254.258 (De. 10, 2001): mR = 15:m80�0:m03Although the deline learly indiates a remnant of the outburst ativity during the �rstnight, we were unable to �nd the superhumps of up to 0:m3 as reported during the earlierphase (Uemura et al. 2001). A frequeny analysis using the PDM method (Stellingwerf1978) shows only a very low probability of a period at 0:d046. A better solution is foundwith 0:d022584. Visual inspetion (Figs. 1 and 2) shows indeed that the latter period ismore likely. It is learly visible during the seond night too, when the objet had alreadydelined to quiesene. The amplitudes are omparable for both nights.
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Figure 1. The photometry derived during the two nights folded with the period of 0:d04631112(Uemura et al. 2001) and the �rst of our observations as zero point. The squares indiate theobservations of November, the triangles those of Deember. No indiations of this period are found.
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Figure 2. The same as above but folded with a period of 0:d022584. There is a lear sign ofperiodiity. As the two observations are 110 periods apart, the quality of the period is very good.
Aurate astrometry based on 18 stars with R < 18:m5 surrounding the target within12 arminutes was derived on 7 digitized survey plates. The epohs of the plates aregiven in Table 1. The stars inlude the astrometri alibration stars AC2000 2052132 (=TYCHO-2 125895) and AC2000 2052114.Table 1. The epohs of the plates used for the astrometry.Type Desription Plate Number EpohDSS-1 POSS-E Red Plate XE582 1951.607DSS-1 Quik-V Northern N582 1983.612DSS-1 Quik-V Northern N612 1983.683DSS-2 POSS-II Red XP822 1986.77DSS-2 POSS-II Blue XJ821 1992.572DSS-2 POSS-II Blue XJ822 1992.747DSS-2 POSS-II Red XP821 1993.639
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The rms of the referene frame stars is 0:0015 for the DSS-1 plate and less than 0:0009 for theother plates. This allows us to derive the position from the ombination of the 7 platesto an auray of 0:0004 and of the proper motion to an auray of 0:00005/year (alpha)and 0:00003/year (delta). The total proper motion is 0:00056�0:00005/year and thus about afator of two below that estimated by Uemura et al. (2001).
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Figure 3. The positions of 1RXS J232953.9+062814 relative to the mean position on all 7 frames;left: delination; right: right asension.
The oordinates below are alulated for epoh and equinox J2000.0, using the meanposition using all plates (epoh 1981.859) and the obtained proper motion.�J2000:0 = 23h29m54:s402 � 0:s04 PM� = �0:00039� 0:00005/yearÆJ2000:0 = 06Æ28007:0089 � 0:0004 PMÆ = +0:00040� 0:00003/year

Referenes:Baher, A., Lederle, C., Gr�omer, G.E., Kapferer, W., Kaush, W., Kimeswenger, S., 2001,IBVS, 5182.Stellingwerf, R.F., 1978, ApJ, 224, 953.Uemura, M., Ishioka, R., Kato, T., Shmeer, P., Yamaoka, H., Starkey, D., Vanmunster,T., Pietz, J., 2001, IAUC, 7747, 2.
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GSC 650 475 AND GSC 650 769: TWO NEW VARIABLE STARS

BERNASCONI, L.1; BEHREND, R.21 Les Engarouines Observatory, F-84570 Malemort-du-Comtat, Frane,email: laurent.bernasoni.51�wanadoo.fr2 Geneva Observatory, CH-1290 Sauverny, Switzerland, email: raoul.behrend�obs.unige.h

Name of the objet:GSC 650 475
Equatorial oordinates: Equinox:R.A.= 03h29m14:s73 DEC.= +09Æ11020:004 J2000
Name of the objet:GSC 650 769
Equatorial oordinates: Equinox:R.A.= 03h28m25:s77 DEC.= +09Æ04023:006 J2000
Observatory and telesope:Les Engarouines Observatory (IAU astrometri ode 164), 0.212m Newton telesope
Detetor: KAF 1600 CCD
Filter(s): None, roughly R
Transformed to a standard system: No
Availability of the data:Upon request
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Figure 1. Un�ltered light urve of GSC 650 475

Figure 2. Un�ltered light urve of GSC 650 769
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Remarks:GSC 650 475 was found to be a variable star by Bernasoni on CCD frames takenaround 2001 De. 20.0 UT (irles in Figure 1) for the suessful determination ofthe asteroid (404) Arsinoe's lighturve. The variability of GSC 650 769 was foundanalysing the frames obtained during the three next nights around De. 21.0, 21.9and 22.9 (squares, diamonds and stars in Figures 1 and 2). The periods of thetwo objets were re�ned using observations at about 2002 Jan. 11.0 (triangles).The analysis of the observations was done with the CourbRot software (Behrend,2001), in a manner very similar to the one desribed in Behrend, Buil, Antonini &Demeautis (2002); the main results are as follows:For GSC 650 475:HJD of a prinipal minimum = 2452264:9819� 0:0004Period = 0:d44713� 0:d00007Total variation = 0:42� 0:01magProbable type of variability = EW/KWFor GSC 650 769:HJD of a prinipal minimum = 2452265:8573� 0:0012Period = 0:d29172� 0:d00010Total variation = 0:30� 0:01magProbable type of variability = EW

Referene:Behrend, R., 2001, Orion, 304, 12Behrend, R., Buil, Ch., Antonini, P., Demeautis, Ch., 2002, IBVS 5219
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THE VARIABILITY OF THE ORBITAL PERIOD OFRZ COMAE BERENICESROVITHIS-LIVANIOU, H.1; ROVITHIS, P.2; DJURA�SEVI�C, G.31 Setion of Astrophysis-Astronomy & Mehanis, Dept. of Physis, Athens University, Athens, Greee,email: elivan�.uoa.gr2 National Observatory of Athens, Institute of Astronomy and Astrophysis, I. Metaxa and Vas. Paulou,Palaia Penteli, GR{152 36, Athens, Greee, e-mail: rovithis�astro.noa.gr3 Astronomial Observatory, Volgina 7, 11050 Belgrade, Yugoslavia, e-mail: gdjurasevi�aob.bg.a.yu

The variable star RZ Com (BD +24Æ 2475) is a W UMa-type elipsing binary thatbelongs to the W sub-lass. Although it is not a faint binary, (Vmax = 10:m5), it annotbe haraterised as a well observed system. Its spetral lassi�ation is not lear, sine:1) in the old study by Struve & Gratton (1948) the system is referred as K0;2) Wood's et al. atalogue (1980) gives F7 for the primary and G0 for the seondaryomponent, respetively;3) Batten's et al. (1989) gives G2Vn; and4) in Hipparos atalogue the system is referred to as G0Vn.On the other hand, the more reent spetrosopi study of RZ Com (MLean &Hildith, 1983), does not give the spetral types of the two omponents.From the O�C diagram of the system, whih is presented in Fig. 1, it is obvious thatits orbital period undergoes an obvious inrease during the last two deades.From all available data, given in Table 1, and from the weighted quadrati least squares�tting, we found:Hel: JD(Min I) = 2434837:4211 + 0:d33850481� E + 3:69� 10�11 � E2that yields to a period inrease of the order of 1:d84�10�11. This inrease beomes a littlegreater 1:d91 � 10�11, if we do not take into aount �ve points with very large satter.These points are marked with asterisk in Table 1.The C values, in the O�C di�erenes of Table 1, have been alulated using Kholopov's(1985) ephemeris formula:Hel: JD(Min I) = 2434837:4198 + 0:d33850604� EAording to some old studies (Broglia 1960, Aslan & Herzeg 1984), the period ofRZ Com was onstant from 1934 till 1966, and equal to 0.3350604 days; while, the pre-dominantly negative residuals from 1969 were perhaps indiating a hange in the system'speriod (Aslan & Herzeg 1984). At the same time, Rovithis & Rovithis-Livaniou (1984),proposed a new ephemeris with a slightly bigger value for the orbital period of RZ Com.The present analysis not only on�rms this, but also shows that this inrease ontinues.
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Figure 1. The O � C diagram of RZ Com, based on all available data, and to Mosow (1985)ephemeris formula. Squares have been used for photoeletri minima and small stars for the visual ones.The 5 visual points that were not taken into aount are plotted with bigger stars.
Most of the minima in Table 1, are visual; and although it is better to avoid using suhdata (beause of their pure auray and usually large dispersion), in this partiular aseit is impossible to do otherwise, sine the photoeletri material is very poor. New timesof minimum light are needed to follow the orbital period behaviour of this interesting andrather negleted binary.Aknowledgement: The authors thank Dr. K. Olah for her assistane. This workwas partly supported �nanially by Athens University (grant No. 70/4/3305), and hasmade use of the Simbad database, operated at CDS, Strasbourg, Frane.Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄RZ Com 34847.899 I �0.017 Koh R.H., 1961.36341.4021 I 0.0000 Broglia P., 1960.40323.588 I 0.001 Baldwin M.E., 1973.40324.598 I �0.005 Baldwin M.E., 1973.40338.638 II �0.013 Baldwin M.E., 1973.40346.597 I �0.009 Baldwin M.E., 1973.40347.617 I �0.004 Baldwin M.E., 1973.40348.631 I �0.006 Baldwin M.E., 1973.40369.621 I �0.003 Baldwin M.E., 1973.40380.625 II �0.001 Baldwin M.E., 1973.42571.420* II �0.017 Diethelm R., 1977.43213.413 I �0.000 Peter H., 1977.43612.369* II 0.026 Peter H., 1979.43642.460 II �0.010 Peter H., 1979.43656.512 I �0.006 Peter H., 1979.44008.383 II �0.012 Peter H., 1979.43663.455 II �0.002 Peter H., 1979.43964.8906 I �0.0061 Aslan Z. & Herzeg T.J., 1984.43967.9372 I �0.0061 Aslan Z. & Herzeg T.J., 1984.43988.426 II 0.003 Peter H., 1979.44214.711 I �0.003 Loher K., 1980.44299.681 I 0.002 Loher K., 1980.44303.402 I �0.001 Peter H., 1980.44316.435 II �0.000 Loher K., 1980.
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄RZ Com 44339.449 II �0.005 Peter H., 1980.44370.420 I �0.007 Peter H., 1980.44382.428 II �0.016 Peter H., 1980.44402.415 II �0.001 Peter H., 1980.44595.701 II �0.009 Loher K., 1981.44694.3712 I �0.0060 Derman E. et al., 1982.44695.3868 I �0.0079 Derman E. et al., 1982.45027.465 I �0.002 Loher K., 1982.45046.4173 I �0.0062 Rovithis & Rovithis�Livaniou, 1984.45046.5878 II �0.0049 Rovithis & Rovithis�Livaniou, 1984.45047.2652 II �0.0045 Rovithis & Rovithis�Livaniou, 1984.45047.4336 I �0.0054 Rovithis & Rovithis�Livaniou, 1984.45047.6027 II �0.0055 Rovithis P. & Rovithis�Livaniou E., 1984.45049.2974 II �0.0034 Rovithis & Rovithis�Livaniou, 1984.45049.4673 I �0.0027 Rovithis & Rovithis�Livaniou, 1984.45061.327 I 0.009 Germann R., 1982.45076.363* II �0.018 Peter H., 1982.45100.416 II 0.001 Peter H., 1982.45109.3832 I �0.0024 Rovithis & Rovithis�Livaniou, 1984.45110.3985 I �0.0026 Rovithis & Rovithis�Livaniou, 1984.45378.500 I 0.002 Loher K., 1983.45389.670 I 0.001 Loher K., 1983.45404.392 II �0.002 Peter H., 1983.45493.409 II �0.012 Germann R., 1983.45718.699 I 0.002 Loher K., 1984.45781.316 I �0.004 Germann R., 1984.45815.341 II 0.003 Germann R., 1984.45812.466 I 0.003 Peter H., 1984.45818.387 II 0.000 Peter H., 1984.45884.399 II 0.004 Peter H., 1984.46171.443 II �0.005 Peter H., 1985.46180.428 I 0.009 Peter H., 1985.46535.340 II �0.002 Germann R., 1986.46573.420 I �0.004 Germann R., 1987.46908.372 II �0.004 Germann R., 1987.46939.529* II 0.030 Peter H., 1987.46941.384 I 0.004 Peter H., 1987.47266.351 I 0.005 Germann R., 1988.47275.477 I �0.009 Kirby G., 1991.47270.420 I 0.012 Peter H., 1988.47303.422 II 0.010 Peter H., 1988.47323.392 II 0.008 Blattler E., 1989.47592.341 I 0.014 Peter H., 1989.47612.305 I 0.006 Blattler E., 1989.47695.407 II 0.004 Peter H., 1989.47946.421 I 0.016 Peter H., 1990.47969.432 I 0.009 Peter H., 1990.48001.426 II 0.014 Peter H., 1990.48010.398 I 0.016 Peter H., 1990.48014.446 I 0.002 Peter H., 1990.48329.437 II 0.013 Peter H., 1991.48348.397 II 0.016 Peter H., 1991.48358.380 I 0.013 Peter H., 1991.48385.460 I 0.013 Peter H., 1991.48404.418 I 0.015 Peter H., 1991.48447.402 I 0.008 Peter H., 1991.48686.395 I 0.016 Peter H., 1992.48733.440 I 0.009 Peter H., 1992.48753.427 I 0.024 Peter H., 1992.
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄RZ Com 48795.396 I 0.018 Peter H., 1992.49076.361 I 0.023 Peter H., 1993.49097.350 I 0.025 Peter H., 1993.49147.450 I 0.026 Peter H., 1993.49167.412 I 0.016 Peter H., 1993.49416.547 I 0.011 Dedoh A., 1995a.49471.385 I 0.009 Peter H., 1994.49475.424* I �0.012 Peter H., 1994.49516.414 I 0.018 Pashke A., 1994.49537.391 I 0.008 Peter H., 1994.49793.482 II 0.019 Dedoh A., 1995b.49810.410 II 0.022 Martignoni M., 1996.49817.352 I 0.024 Peter H., 1995.49840.367 I 0.021 Peter H., 1995.49888.436 I 0.022 Peter H., 1995.50188.352 I 0.022 Peter H., 1996.50210.360 I 0.027 Peter H., 1996.50517.382 I 0.024 Peter H., 1997.50557.330 I 0.029 Peter H., 1997.50578.478 II 0.020 Dedoh A., 1997.51281.9016 II 0.0276 Diethelm R., 2001.51312.8758 I 0.0285 Diethelm R., 2001.51609.408 I 0.029 Pashke A., 2000.51676.7736 I 0.0323 Nelson R.H., 2001.

Referenes:Aslan Z. & Herzeg T.J., 1984, IBVS, No. 2478Baldwin M.E., 1973, IBVS No. 795Batten A.H., Flether J.M., MCarthy D.G., 1989, Eight Catalogue of the Orbital Ele-ments of Spetrosopi Binary Systems, Vol. XVII, p. 68 & 214, Publ. of theDominion Astrophysial Observatory.Broglia P., 1960, Contr. Oss. Milano-Merate, Nuova Seria, N. 160.Dedoh A., 1995a, Contr. N. Copernius Obs. & Plan. in Brno, No. 31, p. 20.Dedoh A., 1995b, 1997 in BBSAG Nos. 109, 115.Derman E., Yilmaz Y., Engin S., Aslan Z., Aydin C., Tufekioglu Z. 1982, IBVS No. 2159Diethelm R., 1977, Astron. Obs. Krakow No. 48.Diethelm R., 2001, IBVS No. 5027Germann R., 1982, 1983, 1986, 1987, 1988 in BBSAG Nos. 60, 67, 80, 83, 88.Kholopov P.N., 1985, General Catalogue of Variable Stars, Vol. I, p. 300.Koh R.H., 1961, AJ 66., 35.Loher K., 1980, 1981, 1982, 1983, 1984 in BBSAG Nos. 46&47, 52, 59, 65, 70.MLean B.J. & Hildith R.W., 1983, Mon. Not. Roy. Astr. So., 203, 1.Nelson R.H., 2001, IBVS No. 5040Pashke A., 1994, 2000 in BBSAG Nos. 107, 123.Peter H., 1977, 1979, 1980, 1982, 1983, 1984, 1985, 1987, 1988, 1989, 1990, 1991, 1992,1993, 1994, 1995, 1996, 1997 in BBSAGNos. 33, 37&43, 47&48, 60, 65, 72&73,76, 84, 88, 91, 94&95, 97&98, 101, 104, 106&107, 109, 112, 114 &115.Rovithis, P. & Rovithis-Livaniou, H., 1984, A&AS, 58, 679.Struve O. & Gratton L., 1948, ApJ, 108, 497.Wood F.B., Oliver J.P., Florkowski D.R. & Koh R.H., 1980, A Finding List for Observersof Interating Binary Stars, Un. of Pennsylvania Press.
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NEW ELEMENTS OF THE CONTACT BINARY V839 OPHIUCHIPAZHOUHESH, R.1; EDALATI, M.T.21 Physis Department, Shool of Sienes, Ferdowsi University, Mashad, Iran;e-mail: rpazhouhesh�siene1.um.a.ir2 Physis Department, Shool of Sienes, Ferdowsi University, Mashad, Iran;e-mail: tedalati�siene1.um.a.ir

V839 Oph as a W UMa type ontat binary system was �rst deteted by R. Rigolletin 1947. Aording to the General Catalogue of Variable Stars (GCVS Kholopov et al.,1985) the spetral type of the system is F8V with the period P=0:d40899532. So far alot of studies have been onduted on the period variation and light urve analysis ofV839 Oph (see espeially Akalin & Derman, 1997). The �rst spetrosopi observationsof this system were done by Ruinski and Lu in 1999. They found that the mass ratio ofthe system (q=m2/m1) is 0.305 with the spetral type of F7V.The authors made new photoeletri observations of V839 Oph in 2000. The lighturves and times of minima resulted from our observations are given in IBVS (No. 5190,2001). We used the latest version of Wilson program (2001) in order to �nd simultaneousradial veloity and light urves solutions of the system.The B, V magnitude di�erenes were onverted to intensities and used as a photometriinput data. For radial veloity analysis we used the 29 observations provided by Ruinski& Lu (1999). The radial veloity urves along with the two (B, V ) light urves wereutilized simultaneously to determine the geometri and physial elements of the system.For detailed analysis mode 3 of Wilson's (2001) program was used with onstraints forgravity-darkening exponents g1=g2, the bolometri albedos A1=A2, the modi�ed surfaepotentials of two omponents 
1=
2, the limb darkening oeÆients x1=x2, y1=y2. Wesupposed that there is neither a third light, l3 = 0:0, nor any spot.The parameters of Akalin & Derman (1997) were taken as a starting point. We usedthe bolometri logarithmi law of limb darkening for both omponents and the x and yparameters of the omponents were �xed to their theoretial values, as interpolated withVLimp program by Van Hamme (1993). Sine the spetral type of this system is F7V,the temperature of the primary omponent was assumed to be T1=6550K. The followingparameters were free to be adjusted: the orbital inlination i; the mass ratio q; the tem-perature of seondary omponent T2; the potential funtion 
1; the gravity darkening g1;the bolometri albedos A1; the monohromati luminosity of primary omponent L1; thesemi-major axis a; and the systemi veloity V. These nine parameters were varied untilthe solution onverged.Table 1 summarizes the adopted solution while Table 2 lists the values of the absolutedimensions of V839 Oph. Similarly Fig. 1 and Fig. 2 represent the light urves and radialveloity urves, respetively.
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Figure 1. Open squares show the observed points and ontinuous lines show the model �t.

Figure 2. The same as Fig. 1 for radial veloity data.
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Table 1: The Geometri and Physial elements of the ontat binary system V839 Oph (most quantitiesare de�ned in the text).Element Value Element Valuei 80:059� 0:378 q 0:305� 0:001a(R�) 2:982� 0:005 V(km=s) �63:76� 0:33x1(bol)=x2(bol) 0.641 y1(bol)=y2(bol) 0.242g1 = g2 0:630� 0:044 l3 0.00
1 = 
2 2:434� 0:007 A1 = A2 0:984� 0:115T1(K) 6650 T2(K) 6554� 15L1B=(L1 + L2) 0:756� 0:004 L2B=(L1 + L2) 0:243� 0:004L1V =(L1 + L2) 0:753� 0:004 L2V =(L1 + L2) 0:243� 0:004r1(pole) 0:463� 0:004 r2(pole) 0:271� 0:005r1(side) 0:500� 0:006 r2(side) 0:284� 0:006r1(bak) 0:528� 0:088 r2(bak) 0:325� 0:012

Table 2: Absolute dimension of V839 Oph alulated for mean values of Table 1.Element Primary SeondaryMag(bol) 3.31 4.51M(M�) 1.64 0.5R(R�) 1.48 0.88L(L�) 3.51 1.14
In a nutshell, the present study of the V839 Oph showed that the system possesespartial elipses and is a A-type ontat binary with a degree of overontat of f = (
in�
1;2)=(
in � 
out) �= 23%. Aording to Kopal (1959), the relation r1 + r2= 0.75 shouldbe ful�lled for ontat system; therefore, taking the mean values of r1 and r2, we haver1 + r2 = 0:79. As a result, V839 Oph is an overontat system whih has two starsover�lling their respetive Rohe lobes.

Referenes:Akalin, A., and Derman E., 1997, A&AS, 125, 407.Kholopov, P.N., 1985, \General Catalogue of Variable Stars", Vol. II, Fourth Edition.Kopal, Z., 1959, Close Binary Systems, Chapman and Hall Ltd., London.Pazhouhesh, R., Edalati, M.T., and Bagheri, M., 2001, IBVS No. 5190.Rigollet, A., 1947, l`Astronomie, 61, 54.Ruinski, S. M., and Lu, W., 1999, AJ, 118, 2451 (paper II).Van Hamme, W., 1993, AJ, 106, 2096.Wilson, R. E., 2001 \The program for elipsing binary stars". Available online at:ftp://ftp.astro.ufl.edu/pub/wilson/ldprog/
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SPECTROSCOPIC ORBIT OF THE ECLIPSING BINARY V2031 CygIN THE FIELD OF THE OPEN CLUSTER NGC 6913�M 29BOECHE, C.1; MUNARI, U.1; TOMASELLA, L.1; BARBON, R.21 Osservatorio Astronomio di Padova, Sede di Asiago, I-36012 Asiago (VI), Italy2 Dipartimento di Astronomia dell' Universit�a di Padova, I-36012 Asiago (VI), Italy
NGC 6913 is inserted in the list of young open lusters that are studied spetrosopi-ally in high resolution from Asiago to the aim of investigating their internal kinematis,deriving their galati motion and deteting and solving their binaries. This long termprogram is desribed in Munari (1992), and �rst results have been published by Tomasellaand Munari (1998), Munari and Tomasella (1999), Milone et al. (2000).Here we present the spetrosopi orbit of the elipsing star V2031 Cyg (HD 194378)in the �eld of NGC 6913�M 29. The membership of V2031 Cyg to NGC 6913 is astro-metrially possible aording to Sanders (1973). However, we derived for NGC 6913 aradial veloity RV=�17:1 � 0:9 km se�1, with an internal dispersion of � = 2:7 � 0:1km se�1. The baryentri veloity of V2031 Cyg that we derive here is RV=+8:65�0:48km se�1, apparently ruling out any physial partnership with the open luster. Thehane superposition of V2031 Cyg onto the line-of-sight to NGC 6913 is also supportedby the proper motion of the star as measured by Hipparos/Tyho that turned out to besigni�antly di�erent from that of the luster. Also the studies of NGC 6913 by Crawfordet al. (1977) and Joshi et al. (1983) does not support the membership beause in theirolor-magnitude diagrams V2031 Cyg falls o� the expeted position.Hipparos deteted the star as a variable, with a range 8:66 � Hp � 8:76 mag, but ouldnot determine the type of variability and derive a period for it. Prompted by the alignmentof V2031 Cyg with NGC 6913 and by the fat that a few radial veloity measurementsby Liu et al. (1989) suggested a binary nature for it, Kim and Lee (1996) monitoredV2031 Cyg in V band with a CCD amera and independently disovered the variablenature. Their data show a single elipse{like event and did not allow the determinationof any periodiity.We have obtained 19 high resolution spetra of V2031 Cyg over the 1996-2001 period,using the 1.82 m telesope and its Ehelle+CCD spetrograph operated by the Astronom-ial Observatory of Padova at Asiago (Cima Ekar). A journal of the observations is givenin Table 1. The spetra have been extrated and alibrated in a standard fashion usingthe IRAF redution pakage and the radial veloities were obtained from measurements ofseven spetral lines (of FeI and MgI), �tted individually with Gaussian pro�les. Referenewavelengths were taken from Moore (1959). The resulting radial veloities are listed inTable 1.
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We determined the spetrosopi orbit by setting the eentriity to zero, as a pre-liminary analysis with eentriity as a free parameter did not support a di�erent value.The orbital solution is given in Table 2 and in graphial form in Figure 1 (upper panel).To derive it, we used only our data in Table 1. In fat, inlusion of the lower preisionfour measurements by Liu et al. (1989) did not hange the solution at the expense ofinreasing the errors. Liu's data however well �t our solution (see Figure 1).

Table 1. Journal of observations and measured radial veloities.
Date HJD disp at � RV�2400000+ H� range km s�128 Jun 1996 50263.422 0.38 �A/pix 4100-6700 �A �32.7 � 1.31 Aug 1996 50297.502 0.38 �A/pix 4100-6700 �A +18.1 � 1.23 Aug 1996 50299.476 0.38 �A/pix 4100-6700 �A +67.4 � 1.321 Aug 1996 50316.557 0.38 �A/pix 4100-6700 �A � 1.5 � 1.128 Aug 1996 50324.473 0.38 �A/pix 4100-6700 �A +24.3 � 1.16 Sep 1996 50333.426 0.38 �A/pix 4100-6700 �A �52.4 � 1.225 Jul 1997 50655.486 0.38 �A/pix 4100-6700 �A �43.6 � 1.111 Aug 1997 50671.557 0.38 �A/pix 4100-6700 �A �50.6 � 1.013 Aug 1997 50674.404 0.38 �A/pix 4100-6700 �A �44.8 � 0.713 Aug 1997 50674.488 0.38 �A/pix 4100-6700 �A �38.4 � 0.714 Aug 1997 50674.565 0.38 �A/pix 4100-6700 �A �30.6 � 0.714 Aug 1997 50675.392 0.38 �A/pix 4100-6700 �A +64.6 � 1.29 Sep 1998 51066.390 0.38 �A/pix 4100-6700 �A �51.8 � 1.117 De 2000 51896.245 0.38 �A/pix 4500-9500 �A �19.0 � 1.430 Jul 2001 52121.480 0.19 �A/pix 4500-9500 �A �35.9 � 0.79 Sep 2001 52162.368 0.19 �A/pix 4500-9500 �A � 1.3 � 2.029 Ot 2001 52212.436 0.38 �A/pix 4500-9500 �A +15.0 � 1.22 Nov 2001 52216.308 0.38 �A/pix 4500-9500 �A �17.4 � 0.930 Nov 2001 52244.251 0.19 �A/pix 4500-9500 �A +68.2 � 1.5

We have then phase plotted the Hipparos photometri data aording to the 2.70465day orbital period. A �ne elipse{like shape is evident, with a primary elipse with adepth of 0.10 mag and a seondary elipse with a depth of 0.05 mag., on�rming thepreliminary suggestion by Kim and Lee (1996) about the nature of V2031 Cyg. Thelighturve based on Hipparos data is plotted in Figure 1 (middle panel). It looks noisybeause of the low amplitude oupled with the fat that V2031 Cyg is lose to the fainterlimit of Hipparos Hp sensitivity where observational errors are higher. The noisy natureof Hipparos lighturve prevented us from a ombined spetro/photometri solution ofV2031 Cyg with a Wilson-Devinney ode.
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Figure 1. Radial veloity urve of V2031 Cyg (top). Filled irles: our measurements from Table 1.Open irles: Liu et al. (1989) data (four measurements on dates 25-11-1987, 26-11-1987, 30-09-1988,01-10-1988). The dashed line gives the baryentri veloity. The middle and bottom panels are phasediagrams of the Hipparos HP data and the Kim and Lee (1996) V band photometry aording to ourorbital solution in Table 2.
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Table 2. Orbital Elements for V2031 CygOrbital Element Value errorP (days) 2.70465 � 0.00001e 0.000K (km s�1) 60.19 � 0.71 (km s�1) +8.65 � 0.48T0 (HJD) 2451038.638 � 0.005! (deg) 0.000a� sin i (AU) 2.23 � 0.02i (deg) '90f(m) 0.061 � 0.002RMS residual (km s�1) 1.51

In Figure 1 (bottom panel) the Kim and Lee (1996) data are phase plotted aordingto our orbital period of 2.70465 day (data kindly ommuniated privately by S.-L. Kim).They on�rm the elipsing nature of V2031 Cyg but they too do not allow a photomet-ri solution beause: (i) the out-of-elipse data seems to su�er from variable zero-pointproblems, (ii) the primary elipse is only partially overed and the seondary is entirelymissed.Given the objet's brightness, position in the sky and already available spetrosopidata and orbital solution, V2031 Cyg well quali�es as an easy target for a devoted pho-tometri investigation aimed to derive a ombined spetro-photometri solution, that weenourage.
Referenes:Crawford, D.L., Barnes, J.V., G., Hill, 1977, AJ, 82, 606Joshi, U.C., Sanwal, B.B., Sagar, R., 1983, PASJ, 35, 405Kim, S.-L., Lee, S.-W., 1996, IBVS, 4331Liu T. et al., 1989, AJ, 98, 626Milone, E.F., Shiller, S.J., Munari, U., Kallarath, J., 2000, AJ, 119, 1405Moore, C.E., 1959, A Multiple Table of Astrophysial Interest, US Dept. of CommereMunari, U., 1992, MemSAIt, 63, 195, in Star Clusters and Stellar Evolution, E. Broato,F.R. Ferraro and G. Piotto eds.Munari, U., Tomasella, L., 1999, A&A, 343, 806Sanders, W.L., 1973, A&AS, 9, 221Tomasella, L., Munari, U., 1998, A&A, 335, 561
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HD 12582: A NEW Æ St VARIABLE

RODR�IGUEZ, E.1; GARC�IA, J.M.2; MKRTICHIAN, D.E.31 Instituto de Astrof��sia de Andalu��a, CSIC, P.O. Box 3004, E-18080 Granada, Spain,e-mail: eloy�iaa.es2 Departamento de F��sia, E.U.I.T. Industriales, UPM, Ronda de Valenia 3, E-28012 Madrid, Spain,e-mail: jmariog�fais.upm.es3 Astronomial Observatory, Odessa State University, Shevhenko Park, Odessa 270014, Ukranie,e-mail: davidm�te.net.ua
Name of the objet:HD 12582 = SAO 75119 = HIP 9644Equatorial oordinates: Equinox:R.A.= 2h3m58:s2 DEC.= +29Æ5401800 J2000.0Observatory and telesope:90 m at Sierra Nevada Observatory, SpainDetetor: Six hannel uvby� spetrograph photometerFilter(s): uvby�Date(s) of the observation(s):10 and 17 September 2001Comparison star(s): HD 11547 V=7:m5, F0,HD 12273 V=7:m7, F5Transformed to a standard system: uvby�Standard stars (�eld) used: uvby� standard stars fromCrawford & Mander (1966) andCrawford & Barnes (1970)Availability of the data:Upon requestType of variability: DSCT
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Remarks:The variability of HD 12582 was disovered during an observational program arriedout on the Algol-type elipsing binary system X Tri, where HD 12582 was used asa hek star. This star presents a Æ St-type photometri variability with a mainperiod of about 2.0 hours (P=0.08 days), but seondary frequenies must not beruled out. Di�erent amplitudes are found for eah of the four uvby �lter for themain period: 0:m0083, 0:m0140, 0:m0113 and 0:m0087 with rates typial of Æ St-typepulsators. The photometri Str�omgren indies were alibrated to be V=8:m251,b�y=0:m178, m1=0:m175, 1=0:m945 and �=2:m781. From these indies and followingthe proedure outlined in a previous paper (Rodr��guez & Rolland 2000) we foundthis star being a normal Æ St star with nearly solar abundanes.Aknowledgements:This study was partially supported by the Junta de Andalu��a and the Direi�onGeneral de Investigai�on (DGI) under projet AYA2000-1559.

Figure 1. Di�erential light urves of HD 12582 relative to HD 11572 in the v �lter versus HelioentriJulian Day
Referenes:Crawford, D.L., Barnes, J.V., 1970, AJ, 75, 978Crawford, D.L., Mander, K., 1966, AJ, 71, 114Rodr��guez, E., Rolland, A., 2000, IBVS, 4851
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THE PRIMARY MINIMUM OF OW GEMINORUM IN 2002DEREKAS, A.1;4; KISS, L. L.1;4; SZAB�O, GY. M.1;4; F}UR�ESZ, G.1;4; S�ARNECZKY, K.2;4; HEINER,ZS.3;41 Department of Experimental Physis and Astronomial Observatory, University of Szeged,e-mail: l.kiss�physx.u-szeged.hu2 Department of Physial Geography, ELTE University, Ludovika t�er 2., Budapest, H-1088 Hungary3 Department of Optis & Quantum Eletronis, University of Szeged, POB 406, Szeged, H-6701 Hungary4 Guest Observer, Piszk�estet}o Station, Konkoly Observatory, Hungary

The light variation of the long-period eentri Algol-type elipsing binary OW Gemi-norum (=HDE 258878=BD+17Æ1281, sp. type F2 Ib-II, Vmax=8.2 mag, �V=1.8 mag,P�1260 days) was disovered in 1988 by D.H. Kaiser during his photographi nova searh(Kaiser et al. 1988). The �rst period determination was given by Kaiser (1988), while thehigh eentriity was indiated for the �rst time by the seondary minimum observationsof Williams (1989). Sine the disovery, two primary minima, the �rst in 1991 (Williams& Kaiser 1991, Prave 1992, Hanzl et al. 1993) and the seond in 1995 (Hager 1996) wereovered by visual, photoeletri and CCD observations. The most thorough analysis ofthe system was presented by GriÆn & Duquennoy (1993, hereafter referred to as GD93),mostly based on radial veloity measurements. There is very few multiolour photometryin the literature and this fat initiated our observational e�orts addressing the primaryminimum in early 2002.The ephemeris given by Williams & Kaiser (1991) predited this year's minimum toour on January 3, 2002. Our CCD photometri observations were arried out on 13nights between De. 17, 2001 and Jan. 11, 2002. The data were obtained in two observa-tories. BV (RI)C photometry was done at Szeged Observatory with the 0.4-m Cassegraintelesope equipped with an SBIG ST{9E CCD amera (512�512 pixels). The exposuretimes were between 5 and 60 seonds, depending on the atual �lter and target brightness.The majority of the data was reorded with the 60/90/180 m Shmidt telesope mountedat the Piszk�estet}o Station of the Konkoly Observatory. The detetor was a PhotometrisAT200 CCD amera (1536�1024 pixels, KAF-1600 hip). Here the exposure times rangedfrom 2 to 20 seonds.All data were redued with standard tasks in IRAF1. We made aperture photometrywith IRAF/DAOPHOT. Two nearby stars, already suggested for omparisons by Terrellet al. (1994), were hosen as omparison and hek stars (omp = GSC 1332-0578, V=9.90mag, B�V=+0.30 mag, hek = SAO 95777, V=9.05, B�V=+0.230 mag, Hanzl et al.1993). We used the fainter star as omparison beause a 6-hour long ontinuous B-bandphotometry on De. 17, 2001 suggested slight (and ambiguous) hanges of the brighter1IRAF is distributed by the National Optial Astronomy Observatories, whih are operated by the Assoiation ofUniversities for Researh in Astronomy, In., under ooperative agreement with the National Siene Foundation.
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Table 1: Di�erential magnitudes of OW Gem relative to GSC 1332-0578 (MJD=Hel.JD�2450000). \Sz"and \Pi" denote Szeged Observatory and Piszk�estet}o Station, respetively.MJD �B �V �RC �IC Obs.2261.462 �1.25 �1.71 �1.90 �2.20 Sz2266.349 �1.31 �1.65 �1.88 �2.13 Pi2267.453 �1.32 �1.66 �1.88 �2.13 Pi2271.528 �1.23 �1.57 Pi2274.321 �0.78 �1.14 Pi2275.498 �0.32 �0.80 �1.11 �1.41 Pi2276.235 �0.07 �0.59 �0.90 �1.22 Pi2277.273 0.41 �0.30 �0.61 �0.97 Pi2278.189 0.44 �0.28 �0.64 �1.08 Sz2278.387 0.45 �0.29 �0.66 �1.07 Sz2279.240 0.05 �0.59 �0.92 �1.26 Sz2279.320 0.03 �0.59 �0.94 �1.29 Sz2281.303 �0.69 �1.19 �1.46 �1.78 Sz2285.478 �1.31 �1.64 �2.14 Pi2286.461 �1.32 �1.66 �2.12 Pi
star at a level of 0.02-0.03 mag. Although later data did not on�rm this suspetedvariability, we have preferred the fainter star as the main omparison. To determine thestandard transformation oeÆients for both instruments, we obtained BV (RI)C bandimages of the open luster M67, ontaining a widely used photometri standard sequene(Chevalier & Ilovaisky 1991). The estimated photometri auray based on the satterof the standardized \omp minus hek" data is �0.03 mag in B, �0.02 mag in V and�0.01 mag in RC and IC bands. The whole dataset onsists of 15 points in B and V , 11points in RC and 13 points in IC band. All photometri data are presented in Table 1and the light urves are plotted in Fig. 1.We have determined the epoh of minimum by �tting low-order polynomials to thelower part of the light urves. Unfortunately, the weather did not permit observations onevery night, thus the gaps make the epoh determination unertain. The derived epohis Hel.JD 2452277.73�0.20 giving O�C=�0:d29 (with the ephemeris given below). Moreaurate moment requires more data obtained at di�erent geographi longitudes whihbridge the daily gaps in our light urves.We have olleted all available times of minimum fromWilliams & Kaiser (1991), Hanzlet al. (1993) and Hager (1996) in order to onstrut the updated O � C diagram. It isompletely linear and the points satter around a straight line whih has a non-signi�antslope of 0.01�0.02. Therefore, we onlude that the present ephemerisHel:JDmin = 2449760:857 + 1258:59� Ean be used to predit further minima.In order to gain some insight into the physial nature of the omponents, we havetried to �t the observed light urves with a simple model. GD93 presented a detailedanalysis of the system, inluding a light urve �t of the primary minimum observed byvisual observers. We wanted to hek whether their model an be extended to desribemultiolour data, too. For this purpose, we omputed model light urves with a pro-gramme written by LLK. The programme was not developed to math a light urve by
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Figure 1. Standardized di�erential light urves of OW Gem with the adopted model light urves.
automati iteration, but alulates light variations for a given model and enables the userto adjust the parameters of the model until a satisfatory onvergene toward the ob-served urves are not found. The adjustable parameters inlude the sizes (under spherialassumption) and temperatures (assuming blak-body radiation) of the two stars, and theminimum projeted distane between the enters of the model stars (\impat parame-ter"). The relative transverse veloity is �xed by the known orbital elements. Standardlinear limb-darkening oeÆients for log g = 1:0, Te�=7250 K and 4500 K, omputedfor the BV (RI)C photometri bands, were taken from Diaz-Cordoves et al. (1995) andClaret et al. (1995). Standard BV (RI)C magnitudes were alulated by multiplying theomputed uxes with the �lter transmission funtions (Bessell 1990) and integrating overwavelength.The spetral types of the omponents are known fairly aurately thanks to this diretdetetion in the spetrum (GD93). The brighter primary is of spetral type F2 Ia-II,while the seondary is a late G-type star (G8 aording to GD93). We have adoptedthe following geometri parameters determined by GD93: R1=30 R�, R2=35 R�. Theseondary moves with 66 km s�1 relative to the primary and the impat parameter is10 R�. The initial temperatures were T1=7300 K and T2=4600 K, orresponding to F2and G8 of luminosity lass I-II (Carroll & Ostlie 1996, Appendix E). Good �ts (solidlines in Fig. 1) ould be obtained for the same geometry with slightly di�erent tempera-tures: T�t1 =7000�100 K, T�t2 =4900�100 K. (We notied some asymmetry in the asendingbranhes of the light urves, most visible in RC and IC . Independent data are needed todeide whether it is real.) The orresponding luminosities are L1 �1950 L�, L2 � 640L�, giving visual absolute magnitudes M1V = �3:5 mag and M2V = �2:0 mag. Thesevalues are in good agreement with those of GD93, the only di�erene is the slightly hotter
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seondary. We onlude that presently available data are ompatible with an F2-3 Ib-IIprimary and G4-5 IIb seondary.The next seondary minimum will our between Ot. 8 and Nov. 7, 2002. We urgeCCD observers to follow this event by observing in as many photometri bands as possible.It is expeted that multiolour overage of both minima would improve the photometrimodelling of the omponents giving a more aurate physial desription of this interestingsystem.This researh was supported by the \Bolyai J�anos" Researh Sholarship of LLK from the Hungarian Aademy ofSienes, FKFP Grant 0010/2001, Hungarian OTKA Grants #T032258 and #T034615 and Szeged ObservatoryFoundation. The warm hospitality of the sta� of the Konkoly Observatory is gratefully aknowledged. The NASAADS Abstrat Servie was used to aess data and referenes. This researh has made use of Simbad Databaseoperated at CDS, Strasbourg, Frane.
Referenes:Bessell, M. S., 1990, PASP, 102, 1181Carroll, B. W., Ostlie, D. A., 1996, An Introdution to Modern Astrophysis, Addison-Wesley Pub., New YorkChevalier, C., Ilovaisky, S. A., 1991, A&AS, 90, 225Claret, A., Diaz-Cordoves, J., Gimenez, A., 1995, A&AS, 114, 247Diaz-Cordoves, J., Claret, A., Gimenez, A., 1995, A&AS, 110, 329GriÆn, R. F., Duquennoy, A., 1993, The Observatory, 113, 53 (GD93)Hager, T., 1996, JAAVSO, 24, 9Hanzl, D., Papousek, J., Chohol, D., Prave, P., 1993, IBVS, No. 3821Kaiser, D. H., 1988, IBVS, No. 3233Kaiser, D. H., Baldwin, M. E., Williams, D. B., 1988, IBVS, No. 3196Prave, P., 1992, IBVS, No. 3792Terrell, D., Kaiser, D. H., Williams, D. B., 1994, IBVS, No. 4102Williams, D. B., 1989, JAAVSO, 18, 7Williams, D. B., Kaiser, D. H., 1991, JAAVSO, 20, 231
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BV(RI)C OBSERVATIONS OF SOME DWARF NOVAE

SPOGLI, C.1; FIORUCCI, M.1; TOSTI, G.1; NUCCIARELLI, G.1; GIRETTI, A. M.1; MONA-CELLI, G.2; MACCHIA, E.21 Observatorio Astronomio, Universita' di Perugia, Via A. Pasoli I-06100 Perugia, Italy2 Assoiazione Astronomia Umbra, Via Ili 7, Todi, Italy
Dwarf Novae (DN) are erupting atalysmi variable stars. The 2-6 mag outbursts lastfrom few days to more than a month and the reurrene times an be as short as a fewdays and as long as 30 years (see e.g. Warner 1995). Aording to di�erenes in theiroutburst light urves, they are divided into three sub-groups, the U Gem stars (UG), theSU UMa stars (SU) and Z Cam stars (ZC). The U Gem systems have normal outburstswhih last a few days to weeks. In SU UMa systems, exept for normal outbursts, thereare so-alled superoutbursts whih last weeks and our more regularly than the normalones. In Z Cam systems, during deline from some outbursts, so-alled standstills areobserved in whih the systems stay at a brightness level somewhat below maximum for aprolonged interval of time, before returning to quiesene.In this brief paper we present a sample of photometri B, V , RC , IC observations ofdwarf novae made in the years 1993-1997 with the 0.40 m Automati Imaging Telesopeat the Perugia Astronomial Observatory (Tosti et al. 1996). The telesope is mainlydevoted to the monitoring of a large sample of blazars (Fiorui and Tosti 1996), however,a fration of the telesope time is dediated to the photometri observations of DNe. Theinstruments used and the photometri tehniques have been already desribed in Spogliet al. (1998). Part of the data were elaborated by the Assoiazione Astronomia Umbra,using the usual IRAF photometri pakages. For many DNe we used the alibration starsreported in Misselt (1996), moreover we alibrated them with the IC �lter, by observing,on photometri nights, several standard stars (Landolt, 1992) having (B�V ) from �0:m2to 1:m4 over a wide range of airmass. The same Landolt stars were used to ompute thestandard magnitude for the other DNe during the photometri nights.The data (Table 1) were obtained during the years in whih we worked to automatizethe telesope. Sometimes the weather onditions varied suddenly or the telesope blokedand therefore, in some ases observations exist only in one �lter or in some of the �lters.However, these data are always important sine, joined to other photometri observations,an be used to draw the historial light urve.The dwarf novae seleted have been observed in di�erent phases of luminosity: some ofthem were in outburst, others at minimum. For some dwarf novae, that were in outburstat the time of the observations, we alulated the spetral slope � (see table 2) using thesame proedure used in Spogli et al. (1998), negleting interstellar reddening.
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Table 1: BV (RI)C magnitudes of some Dwarf NovaeName Type Date JD B V RC ICUT (2449000+)KW And UG 95/09/29 990.816 17.3�0.3RX And ZC 94/10/18 644.405 13.50�0.0594/10/30 657.476 11.45�0.05 11.24�0.05 11.09�0.05 9.87 �0.0294/11/04 662.426 11.29�0.09 11.15�0.05 11.13�0.05 10.95�0.0394/11/04 662.441 11.25�0.08 11.17�0.05 11.12�0.05 10.91�0.0294/12/15 703.341 12.23�0.08 12.21�0.05 12.05�0.05 11.71�0.02AK Cn 95/01/12 729.555 15.82�0.08UG 95/02/02 750.434 15.92�0.08 15.77�0.07 15.51�0.06YZ Cn SU 95/01/12 729.621 13.11�0.06 13.21�0.06 13.35�0.06 13.13�0.05SS Cyg UG 94/10/18 644.362 12.24�0.0594/11/09 667.239 12.51�0.05V503 Cyg UG 95/07/06 905.497 14.69�0.07V516 Cyg UG 97/07/06 1636.552 17.2�0.3 16.9�0.2 16.7�0.297/08/06 1667.527 15.04�0.13 15.17�0.09 14.69�0.06 14.68�0.0897/08/15 1676.461 16.7�0.3 16.5�0.2 15.52�0.0797/08/19 1680.449 15.84�0.12 14.93�0.09 14.91�0.08 14.43�0.0697/08/21 1682.441 17.8�0.3 16.7�0.3 16.3�0.297/08/31 1692.455 16.4�0.2 16.1�0.2 15.75�0.0797/09/01 1693.437 16.3�0.2 15.88�0.09 15.08�0.0797/09/02 1694.421 13.98�0.09 13.81�0.04 13.71�0.09 13.69�0.08V542 Cyg UG 95/07/06 905.525 16.4�0.2V792 Cyg UG 95/07/01 900.562 15.85�0.09V811 Cyg UG 95/07/01 900.585 16.1�0.295/07/13 912.495 15.24�0.08 15.03�0.05 14.88�0.0695/07/16 915.556 15.71�0.07 15.32�0.06 15.33�0.0795/07/21 920.506 15.71�0.0595/08/03 932.435 15.18�0.0595/09/29 990.648 17.2�0.3 16.4�0.2 16.1�0.2V823 Cyg UG 95/07/23 912.517 14.96�0.08V1006 Cyg UG 95/08/03 932.443 16.1�0.2V1028 Cyg UG 95/08/03 932.465 13.65�0.08 13.86�0.05 13.76�0.07 13.69�0.06V1251 Cyg UG 95/09/27 988.754 15.01�0.08V1316 Cyg SU 95/07/01 900.602 17.3�0.3 16.5�0.2 16.3�0.295/07/16 915.478 16.4 �0.3 16.3 �0.2 16.1 �0.1 15.92�0.0695/08/23 953.321 16.1�0.09 15.84�0.08 15.34�0.04V1390 Cyg SU 95/07/16 915.568 16.6�0.2 15.86�0.09 15.13�0.07V1504 Cyg SU 95/07/21 920.543 14.38�0.06U Gem UG 93/02/03 022.361 14.45�0.0593/03/17 064.331 14.30�0.0793/12/30 352.367 11.44�0.0594/11/17 674.592 14.18�0.05AH Her ZC 94/04/28 470.449 13.97�0.09 13.80�0.05 13.57�0.05 13.01�0.0394/04/29 471.432 13.66�0.09 13.38�0.04 13.04�0.04 12.75�0.0394/05/01 473.466 12.67�0.09 12.56�0.05 12.39�0.04 12.26�0.0394/05/15 488.467 13.91�0.08 13.41�0.04 13.07�0.0494/05/21 494.513 12.87�0.07 12.62�0.05 12.45�0.04 12.27�0.0394/06/02 506.377 13.41�0.12 13.36�0.06 13.07�0.05 12.86�0.0594/06/06 510.457 12.71�0.07 12.23�0.08 11.84�0.04 11.72�0.0394/06/16 520.407 13.80�0.10 13.76�0.05 13.33�0.04 12.80�0.0494/06/17 521.475 14.22�0.05 13.84�0.04 13.32�0.0394/06/19 523.451 14.68�0.09 14.12�0.05 13.64�0.05 13.15�0.0494/06/20 524.444 14.35�0.14 14.14�0.05 13.58�0.0494/06/22 526.383 14.56�0.09 14.10�0.05 13.64�0.04 13.16�0.0394/06/24 528.436 12.42�0.09 12.28�0.06 12.24�0.0494/06/30 534.385 14.54�0.07 13.92�0.05 13.55�0.04 13.17�0.04
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Table 1: (ontinued)Name Type Date JD B V RC ICUT (2449000+)PR Her UG 95/06/30 899.398 15.17�0.08V611 Her UG 95/06/30 899.367 16.8�0.3V632 Her UG 95/06/30 899.437 16.4�0.2T Leo SU 95/02/02 750.628 15.95�0.09 15.81�0.09 15.22�0.07RZ LMi UG 95/02/02 750.568 15.16�0.08 15.04�0.06 14.95�0.04IR Lyr UG 95/06/30 899.553 15.19�0.08V415 Lyr UG: 95/06/30 899.598 16.5�0.2V419 Lyr ZC 95/06/30 899.588 15.43�0.08BI Ori UG 94/12/01 729.481 16.2�0.195/01/16 733.431 15.69�0.06 15.56�0.05 15.27�0.06CZ Ori UG 93/01/27 043.462 13.74�0.08 13.38�0.05 13.69�0.0394/01/12 394.491 14.65�0.0894/01/18 400.455 15.07�0.0994/10/14 640.538 16.1�0.194/10/22 649.508 12.87�0.0594/10/27 654.494 15.99�0.08 15.52�0.05 14.59�0.0594/11/17 675.589 15.46�0.07 15.21�0.05 14.53�0.0594/12/02 690.403 13.14�0.08 13.19�0.05 13.06�0.05 12.77�0.0595/01/12 729.461 15.11�0.09 15.28�0.05 15.02�0.05 14.35�0.0595/01/16 733.329 15.75�0.0795/02/02 750.399 16.3 �0.2 15.99�0.08 15.52�0.05 14.35�0.0595/09/27 988.981 13.39�0.06 13.43�0.05 13.33�0.05 13.04�0.0595/09/29 990.931 14.52�0.07 14.65�0.05 14.39�0.05 13.87�0.0596/12/03 1421.565 15.89�0.07 15.39�0.04 14.69�0.0496/12/04 1422.417 15.74�0.06 15.29�0.04 14.42�0.0496/12/05 1423.437 15.57�0.05 15.13�0.04 14.51�0.04RU Peg UG 94/10/18 644.365 12.65�0.05KT Per ZC 94/10/18 644.396 14.71�0.05NS Per UG 95/09/27 988.933 17.2�0.3PU Per UG 95/09/29 990.859 17.1�0.3PY Per ZC 95/01/12 729.431 14.09�0.08 14.01�0.06 14.21�0.06 13.56�0.0695/01/16 733.254 15.18�0.09 15.07�0.06 14.88�0.0695/09/27 988.923 16.1�0.2TZ Per ZC 94/10/13 639.569 14.29�0.0594/10/18 644.415 13.43�0.07 13.22�0.05 12.97�0.05 12.74�0.0594/10/18 644.536 13.45�0.06 13.17�0.05 12.98�0.05 12.77�0.0595/01/16 733.345 12.93�0.06 12.61�0.05 12.58�0.05 12.28�0.05FY Vul ZC 95/08/23 953.298 14.24�0.08 13.99�0.05 13.71�0.05 13.43�0.05

Table 2: The spetral slope of some Dwarf NovaeName Type JD(2449000+) �RX And ZC 662.426 0.4�0.1YZ Cn SU 729.621 0.9�0.1V516 Cyg UG 1694.421 0.4�0.1V1028 Cyg UG 932.465 0.9�0.2AH Her ZC 473.466 0.2�0.1CZ Ori UG 690.403 0.3�0.2
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Referenes:Fiorui, M., Tosti, G., 1996, A&AS, 117, 475Landolt A.U., 1992, AJ, 104, 340Misselt K.A., 1996, PASP, 108, 146Spogli C., Fiorui M., Tosti G., 1998, A&AS, 130, 485Tosti, G., Pasolini, S., Fiorui, M., 1996, PASP, 108, 706Warner B., 1995, \Catalysmi Variable Stars", Cambridge University Press, Cambridge
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INFRARED LIGHT CURVES OF THE BINARY SYSTEM HY VirAR�EVALO, M.J.1; L�AZARO, C.1; BARRERA, E. 11 Departamento de Astrof��sia, Universidad de la Laguna, 38271 La Laguna, Tenerife, Spain and Instituto deAstrof��sia de Canarias, 38205 La Laguna, Tenerife, Spain. e-mail: mam�ll.ia.es, lh�ll.ia.es

HY Vir (SAO 139174, HD114125, BD �1Æ2777) was �rstly disovered as a variablestar by Rodr��guez et al. (1988). Later Casas and G�omez{Forrellad (1989) on�rmedthat HY Vir is a detahed elipsing binary from observations arried out at Observatoriodel Teide (Canary Islands, Spain) in the V band. They also gave the �rst ephemeris.This ephemeris and the original physial elements were improved from new observations(V band) of HY Vir during several nights in April 1995 using the 0.4{m telesope at Ob-servatorio de Mollet (Spain) (Gar��a{Melendo et al. 1995). The new alulated ephemerissuggests a shorter period for HY Vir, but they laimed for more timings of minima inorder to disern whether it was due to a lak of auray in the initial period estimateor real period hanges. The ombined spetrum of HY Vir is F2 V (SAO Catalogue). Inthe Hipparos arhive HY Vir is identi�ed as a hemially peuliar variable at a distaneof about 120 p. (Paunzen and Maitzen, 1998). Str�omgren indies are given in Hauk andMermilliod (1998).The observations presented in this paper were performed during 12 nights over theperiod 26 April to 13 May 1999, with the 1.5 m Carlos Sanhez Telesope at the Obser-vatorio del Teide (Canary Islands, Spain) (Table 1). We used a CVF photometer with afoal plane hopper, an InSb detetor ooled with liquid nitrogen and standard broadbandJ, H and K �lters. Both the hopping amplitudes and the aperture diameter were 15. Theestimated photometri errors were less than 0.01 mag. More than 550 observations wereobtained in eah band. The main omparison star was SAO 139131 (48 Vir). Orbitalphases were alulated using the ephemeris given by Gar��a{Melendo et al. (1995): HJDMin.I = 2447240.97128 + 2:d73236 � E .From the published Str�omgren indies at the maxima, using the relations of Gr�sbol(1978), we derive a mean e�etive temperature Te� � 6900 K for HY Vir. The olourindies (V �J)=0:m73, (V �H)=0:m85 and (V �K)=0:m93 in the maxima are in agreementwith Johnson (1966) and Koornneef (1983) olour index{ spetral type determinations ofF2 V stars.In order to determine new geometrial elements from our IR light urves, we used theode developed by Budding & Zeilik (1987). The program, based on the InformationLimit Optimization Tehnique (ILOT), takes into aount elliptiity, gravity darkeningand reetion e�ets, and gives equivalent spherial radii to desribe the sizes of thedistorted stellar omponents. It has been shown that this ode produes geometrialparameters in good agreement with those derived using other existing light{urve �tting
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odes even for ontat binaries (see Banks 1993 and referenes therein). A irular orbitwas assumed, as emerged from the duration and orbital phases of both elipses. The limbdarkening oeÆients were interpolated from the values given by Claret, D��az{Cordov�es& Gim�enez (1995).Light urve elements have been omputed from the V observations using the EBOPode by Gim�enez and Casas (1990) and later by Gar��a{Melendo et al. (1995). Fromthese works the overall piture of HY Vir is a detahed binary with similar spetral typeomponents. In fat Gar��a{Melendo et al. determined a mass ratio q = m2=m1=0.95,T1=7200 K and T2=6900 K supposing very di�erent radii values with k = r2=r1 � 0.60.With these values as initial set of parameters di�erent �ts were performed to our J, Hand K light urves. The radii ratio k = r2=r1 has been varied from 0.50 to 1.15.Our IR light urve analysis yields values in agreement with the published V light urvedeterminations, exept the ratio k = r2=r1. But the solution with smaller �2 in thethree J , H and K �ts, gives a �nal k = r2=r1 � 0.85 pointing to a larger seondarystar. Tables 2 and 3 gives the resulting parameters of both solutions and in Figure 1 thesyntheti light urves with k = r2=r1 � 0.85 are plotted together with the observations.As a future work, spetrosopi observations and radial veloity urves are neessary inorder to give a de�nitive determination of the physial parameters of this new brightbinary. Table 1: Observing runObservation date Observed Filters27{28 April 1999 H,K28{29 April 1999 J,H,K1{2 May 1999 J,H,K2{3 May 1999 J,H,K3{4 May 1999 J,H,K4{5 May 1999 J,H,K5{6 May 1999 J,H,K6{7 May 1999 J,H,K7{8 May 1999 J,H,K8{9 May 1999 J,H,K9{10 May 1999 J,H,K9{11 May 1999 J,H,K

Table 2: ILOT light urves solutionsJ �lter H �lter K �lterL1 0.721 � 0.002 0.672 �0.002 0.675 �0.002L2 0.279 � 0.002 0.328 � 0.002 0.325 � 0.002r1 0.201 � 0.001 0.211� 0.001 0.208� 0.001r2 0.141 � 0.001 0.147 � 0.001 0.148 � 0.001k 0.70 0.70 0.71i 79:Æ9� 0:Æ1 80:Æ7� 0:Æ1 79:Æ7� 0:Æ1�2 286 376 439� 0.01 0.01 0.01N.Points 564 589 586
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Table 3: ILOT light urves solutionsJ �lter H �lter K �lterL1 0.581 � 0.002 0.579 �0.002 0.581 �0.002L2 0.419 � 0.002 0.421 � 0.002 0.419 � 0.002r1 0.191 � 0.001 0.192� 0.001 0.190� 0.001r2 0.164 � 0.001 0.165 � 0.001 0.162 � 0.001k 0.86 0.86 0.85i 79:Æ6� 0:Æ1 80:Æ1� 0:Æ1 79:Æ9� 0:Æ1�2 263 345 420� 0.01 0.01 0.01N.Points 564 589 586

Figure 1. Observed light urves and the �ts obtained with ILOT. The H and K �lter intensities areshifted by 0:m3 and 0:m6, respetively.
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VARIABILITY OF GSC 3151.0633H�AJEK, P.1; KOSS, K.2; KUDRN�A�COV�A, J.3; MOTL, D.41 Hv�ezd�arna Vy�skov, P.O.Box 43, Vy�skov 628 01, Czeh Republi, e-mail: phajek�si.muni.z2 Lu�n�� 7, Hodon��n 695 01, Czeh Republi, e-mail: karel.koss�tisali.z3 Kam��nky 7, Brno 634 00, Czeh Republi, e-mail: jkudrnaova�entrum.z4 �Ctvrt�e 12, Brno 634 00, Czeh Republi, e-mail: dmotl�volny.z

Name of the objet:GSC 3151.0633Equatorial oordinates: Equinox:R.A.= 20h16m58:s8 DEC.= +39Æ0502300 2000.0Comparison star(s): GSC 3151.0480Chek star(s): GSC 3151.0600 and GSC 3151.0197Observatory and telesope:Vyskov observatory, Czeh Republi, RL 300/1200 mm telesopeDetetor: CCD amera SBIG ST-7, 382 � 255 pixels, 190 � 130 FOVFilter(s): un�ltered CCD band and V �lterTransformed to a standard system: NoDate(s) of the observation(s):from August 2000 to November 2001Method of data redution:Images were proessed by MUNIDOS photometry software pakage. (Hroh, 1997)Method of minimum determination:The times of minima (see table 1) were derived by means of Tintagel programme,based on an arti�ial neural network (Gaspani, 1995).Type of variability: EBAvailability of the data:Upon request
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Ephemeris:Star name E 2400000+ P [day℄ SoureGSC 3151.0633 52122:459� 0:001 0:50619� 0:00001 this paper

Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄GSC 3151.0633 52027.5476 0.0010 se. C 0.001 H, K52030.5819 0.0006 se. C �0.004 H, K52042.4863 0.0011 prim. C 0.005 K52121.4521 0.0016 prim. V 0.006 K52122.4612 0.0011 prim. C 0.002 K52127.5131 0.0018 prim. V �0.008 K52195.3495 0.0038 prim. V 0.001 H, M
Explanation of the remarks in the table:Observer: H=Hajek, K=Koss, M=Motl

Figure 1. Folded light urve of GSC 3151.0633.
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Figure 2. Identi�ation map of GSC 3151.0633 (bars), omparison star (No. 1) and two hek stars(No. 2 and 3). The size of the �eld is 19 � 13 ar minutes, un�ltered CCD band, 20-seond exposure.
Remarks:The authors disovered light hanges of GSC 3151.0633 on CCD frames whih weretaken on August 7/8, 2000 at the observatory in Vy�skov (a station of N. CoperniusObservatory and Planetarium Brno) when monitoring V699 Cyg (Whitney, 1952).The light urve elements were determined with the help of our Varplot appliation.Figure 1 displays the folded light urve. Magnitudes are instrumental and theyare relative to the omparison star used. The depth of the primary and seondaryminima are 0:m5 and 0:m6, respetively. Figure 2 shows one CCD frame (20-seondexposure, un�ltered CCD band) with the identi�ation of a variable (bars), theomparison star used (No. 1, GSC 3151.0480) and two hek stars (No. 2 and 3 andGSC 3151.0197).

Referene:Gaspani, A., 1995, 3rd GEOS workshop on variable star data aquisition and proessingtehniques, May 13{14, 1995, S. Pellegrino Terme, ItalyHroh, F., Novak, R., 1997, MUNIDOS, http://www.ian.z/munipak/Whitney, B.S., 1952, Astronomial Journal, No. 56, 206, Variable Star Notes: A SmallNebula



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5243 Konkoly ObservatoryBudapest08 Marh 2002HU ISSN 0374 { 0676UNUSUAL OUTBURSTING STATE OF A Z Cam-TYPE STAR HL CMaKATO, TAICHIDept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a.jp
HL CMa is well known dwarf nova whih was disovered as an Einstein X-ray soure(Fuhrmann 1980; Chlebowski et al. 1981; Bailey et al. 1981; Meinunger 1981). Althoughthe possible Z Cam-type nature had long been suggested (f. Mansperger et al. 1994),the exat lassi�ation of the objet required more than a deade until the detetion ofan unmistakable long standstill in 1999 (Watanabe et al. 2000). Several authors reportedrelatively unusual spetrosopi features in HL CMa (e.g. Wargau et al. 1983). Althoughlater observations ould not on�rm the result (Cropper 1986), there was even a laimof the possible presene of irular polarization (Chlebowski et al. 1981). The objetwas thus intensively observed, partiularly in the ultraviolet (Bonnet-Bidaud et al. 1982;Mauhe, Raymond 1987a,b), whih revealed the presene of signi�ant outow. Still et al.(1999) further studied the system, and obtained an orbital period of 0:d2146 or 0:d2212. Inspite of the relatively rih observations in the past, no spetrosopi observation duringstandstills has been reported, presumably beause of the rarity of standstills.The typial outburst yle length of HL CMa is 15d (f. Chlebowski et al. 1981; seealso Figure 1). During standstills, this outburst pattern disappears (Figure 2) as in otherZ Cam stars (f. Warner 1995).In 2001{2002, we notied the presene of \the third" outbursting state (Figure 3). Dur-ing this period, the star showed weak (�1m) outbursts with a longer (�30d) outburst ylelength. The outburst amplitude was intermediate between that of normally outburstingstate (Figure 1) and nearly zero during standstills (Figure 2). Although the derease ofthe outburst amplitude ould be a result of an inreased mass-transfer rate, the length-ening of the yle length is quite unexpeted, beause an inrease of mass-transfer rategenerally leads to a shortening of the yle length (e.g. Cannizzo et al. 1988, in whihHL CMa was listed as an objet already lose to the instability border).Suh behavior may be ompared to an unusually slow fading of a standstill in anotherZ Cam-type star AT Cn (Kato et al. 2001). Kato et al. (2001) proposed that this behav-ior may be a ombined result of heating on the aretion disk at an aretion rate slightlybelow the stability, analogous to fadings of VY Sl-type stars (Leah et al. 1999). Thepresene of strong P Cyg feature in the ultraviolet (Bonnet-Bidaud et al. 1982; Mauhe,Raymond 1987a) and the unusual presene of high-exitation optial lines (Wargau et al.1983; Chlebowski et al. 1981) ould be interpreted as an emerging signature of strongirradiation �eld. Sine there have been only few oasions of unusually outbursting statesin the deades-long history, X-ray and spetrosopi observations to detet further sig-natures of high-energy photons and irradiation are highly enouraged during the presentunusual state.
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Figure 1. HL CMa in normally outbursting state. The data are from visual observations reported toVSNET (http://www.kusastro.kyoto-u.a.jp/vsnet/). The errors of visual observations areusually less than 0:m5, whih do not a�et the disussion. Outbursts reur every �15d.
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Figure 2. Representative light urve of the standstill of HL CMa in 1999 (data from VSNET). Thestar stopped outbursting.
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Figure 3. Light urve of the \third state" of HL CMa in 2001{2002. The star showed weak (�1m)outbursts with a longer (�30d) outburst yle length.
We are grateful to many VSNET observers who have reported vital observations. Thiswork is partly supported by a grant-in aid (13640239) from the Japanese Ministry ofEduation, Culture, Sports, Siene and Tehnology.Referenes:Bailey, J., Hough, J.H., Shwarzenberg-Czerny, A., Gatley, I., Jameson, R.F., & Hanes, D.A.,1981, Nature, 293, 204Bonnet-Bidaud, J. M., Mouhet, M. & Moth, C., 1982, A&A, 112, 355Cannizzo, J. K., Shafter, A. W. & Wheeler, J. C., 1988, ApJ, 333, 227Chlebowski, T., Halpern, J. P. & Steiner, J. E., 1981, ApJ, 247, L35Cropper, M., 1986, MNRAS, 222, 225Fuhrmann, B., 1980, IBVS, 1883Kato, T., Stubbings, R., Reszelski, M., Muyllaert, E., Simonsen, M., Poyner, G., Dubovsky,P. A., Peare, A., Kinnunen, T. & Maehara, H., 2001, IBVS, 5099Leah, R., Hessman, F. V., King, A. R., Stehle, R. & Mattei, J., 1999, MNRAS, 305, 225Mansperger, C. S., Kaithuk, R. H., Garnavih, P. M., Dinshaw, N. & Zamko�, E., 1994,PASP, 106, 858Mauhe, C. W. & Raymond, J. C., 1987a, Ap&SS, 130, 269Mauhe, C. W. & Raymond, J. C., 1987b, ApJ, 323, 690Meinunger, L., 1981, IBVS, 2001Still, M. D., Steeghs, D., Dhillon, V. S. & Bukley, D. A. H., 1999, MNRAS, 310, 39Wargau, W., Drehsel, H., Rahe, J. & Bruh, A., 1983, A&A, 125, L1Warner, B. 1995, Catalysmi Variable Stars, Cambridge University PressWatanabe, T., Stubbings, R. & Maehara, H., 2000, VSOLJ VAR. Star. Bull., 35-36, 7
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HD275525, GSC02866-01866 AND GSC03429-01645 :THREE NEW DELTA SCUTI TYPE VARIABLES

KIM, S.-L.1; KWON, S.-G.1; YOUN, J.-H.1; KYEONG, J.-M.1; LEE, J.W.21 Korea Astronomy Observatory, Daejon, 305-348, Korea, e-mail: slkim�kao.re.kr2 Dept. of Astronomy and Spae Siene, Chungbuk National University, Cheongju, 361-763, Korea
Observatory and telesope:Sobaeksan Optial Astronomy Observatory, 61m telesopeDetetor: SITe 2K CCD amera (FOV 20:05�20:05)Filter(s): B, VTransformed to a standard system: NoAvailability of the data:Upon requestMethod of data redution:Standard CCD-frame redution using the IRAF pakage1

Observed star(s):Star name GCVS Coordinates (J2000) Comp./hektype RA De star(s)HD275525 DSCT 3 37 15.0 +40 54 00 HD275605/GSC02866-01819GSC02866-01866 DSCT 3 36 54.4 +40 55 40 HD275605/GSC02866-01819GSC03429-01645 DSCT 9 32 45.7 +49 38 06 GSC03429-00621/GSC03429-01027
1IRAF is distributed by the National Optial Astronomy Observatories, whih are operated by the Assoiation ofUniversities for Researh in Astronomy, In., under ooperative agreement with the National Siene Foundation.
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Figure 1. An observed CCD image (20:05�20:05) near the elipsing binary AB Per. Two new variablestars (V1 = HD275525 and V2 = GSC02866-01866) and two omparison stars (C1 = HD275605 andC2 = GSC02866-01819) are marked. North is up and east is to the left
C2-C1 C2-C1

V1-C1 V1-C1

V2-C1 V2-C1

V1(8.72c/d) V1(8.72c/d)

V2(12.07c/d) V2(12.07c/d)

Figure 2. Light urves (upper) and its power spetra (lower) of two variable stars disovered in theobserved �eld of AB Per. The dominant frequeny (vertial dashed line) is about 8.72 /d forHD275525 and about 12.07 /d for GSC02866-01866, respetively. Magnitude di�erenes betweenomparison star (C1) and hek star (C2) are plotted in the top panel
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Figure 3. An observed CCD image (20:05�20:05) near the elipsing binary XZ UMa. A new variablestar (V = GSC03429-01645) and two omparison stars (C1 = GSC03429-00621 and C2 =GSC03429-01027) are marked. North is up and east is to the left

C2-C1 C2-C1

V-C1 V-C1

V (27.0c/d) V (27.0c/d)

Figure 4. Light urves (upper) and its power spetra (lower) of a variable star disovered in theobserved �eld of XZ UMa. A dominant frequeny is shown at about 27.0 /d (vertial dashed line).Magnitude di�erenes between omparison star (C1) and hek star (C2) are plotted in the top panel
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Remarks:As a part of the observational survey to searh for Æ Suti type pulsating ompo-nents in elipsing binary systems (Kim et al. 2002), we performed time-series CCDobservations of AB Per and XZ UMa in Deember 23 and 28, 2001 with V �l-ter. After reduing the data, we have disovered serendipitously three new variablestars in the observed �elds. To on�rm this variability, we obtained again time-series CCD frames in January 30 and 31, 2002 with B �lter. We applied lassialtwo-star di�erential photometry to get di�erential magnitudes and derived variableperiods from the disrete Fourier analysis (Sargle 1989).Maximum amplitudes are about 0:m03 in V-band and 0:m04 in B-band for HD275525,about 0:m04 in V-band and 0:m05 in B-band for GSC02866-01866 and about 0:m03 inV-band and 0:m04 in B-band for GSC03429-01645. Light variations show smoothand very ompliated urves, indiating that multiple periods are superimposed.The dominant frequeny for eah variable star is about 8.72 /d (0:d115) forHD275525, about 12.07 /d (0:d083) for GSC02866-01866 and about 27.0 /d(0:d037) for GSC03429-01645, respetively. Considering the above variable har-ateristis, we suggest that the three variable stars an be identi�ed as Æ Suti typepulsating variables.Aknowledgements:This researh made use of the SIMBAD database, operated at CDS, Strasbourg,Frane

Referenes:Kim, S.-L., Lee, J.W., Kwon, S.-G., Youn, J.-H., Kyeong, J.-M., 2002, Journal of theKorean Astronomial Soiety, to be submittedSargle, J.D., 1989, ApJ, 343, 874
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MINIMA OF SV Cam FROM JANUARY 2001 - FEBRUARY 2002ZBORIL, M.Astrophysial Institute, Potsdam, D-14482, Germany; e-mail: mzboril�aip.deAstronomial Institute, Tatransk�a Lomnia, 059 60, Slovakia; e-mail: zboril�astro.sk

Observatory and telesope:0.6m telesopes at Skalnat�e Pleso (SP) and Star�a Lesn�a (SL) observatoriesDetetor: Photometers: OPTEC SSP-5, HAMAMATSU R4457 andEMI 9789 Q photomultipliers.Method of data redution:3�S�3�V�3�CH sequene plus sky bakground reords orreted for di�erentialextintion.Method of minimum determination:The minima times were omputed with paraboli �tting, enter of gravity, Kwee &van Woerden (1956), bisetors; software Kom�z��k (2002).Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄SV Cam RS 06 41 19 +82 16 02 SAO 1045 49350.3037 0.593071 1.SAO 1030Soure(s) of the ephemeris:1.: Pojma�nski (1988)Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄SV Cam 51952.434 9 II B; V;R 0:031 SP52043.449 1 I � 0:009 SP52044.336 9 II B; V 0:007 SL52054.418 2 II B; V;R 0:007 SP52198.237 2 I � 0:005 SP52208.321 1 I � 0:007 SP52310.636 5 II V;R 0:018 SP52321.598 1 I B; V;R 0:008 SP52321.305 5 II � 0:012 SP
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Referenes:Kom�z��k, R., 2002, priv. omm.Kwee, K. K., van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327Pojma�nski, G., 1998, Ata. Astron., 48, 711
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MISSED NOVA AQUILAE 1985 ON MOSCOW ANDSONNEBERG PLATESANTIPIN, S.V.1; SHUGAROV, S.YU.1; KROLL, P.21 Sternberg Astronomial Institute, 13 Universitetskij Prosp., Mosow 119992, Russia,e-mail: antipin�sai.msu.ru, shugarov�sai.msu.ru2 Sternwarte Sonneberg, Sternwartestr. 32, D{96515 Sonneberg, Germany,e-mail: pk�stw.tu-ilmenau.de

In the ourse of the searh for new variable stars on the plates of Mosow olletion,an unknown star with outburst-type variability was disovered by one of the authors(S. Antipin). But only the ommon e�ort using both the Mosow and Sonneberg platearhives allowed us to investigate the new variable arefully and to lassify the star as amissed nova.The star was estimated by eye on the plates taken with the 40-m astrograph in Crimeaand on the Sonneberg Sky Patrol plates taken in two olours (pg and pv) with the 55/250-mm short-fous ameras. Unfortunately, only four plates with the newly disovered NovaAql 1985 seen were obtained in Crimea between September 1984 and June 1986. So, theabsolute majority of data were obtained thanks to Sonneberg Sky Patrol.The results of our researh are given in Table 1. The Sonneberg estimates are markedby \S", and the Mosow ones by \M" in the last olumn of the table. Unertain andvery unertain estimates are labeled with a olon and with two olons respetively. Inaddition, CCD observations with the 60-m reetor in Crimea were arried out to obtainB and V magnitudes of the omparison stars (Table 2). We used magnitudes of starsnear V1343 Aql (Leibowitz and Mendelson, 1982) as a photoeletri standard. The laststar in Table 2 is not inluded in the Guide Star Catalogue but it is in the USNO-A2.0atalogue, at the oordinates � = 19h02m24:s27, Æ = +13Æ09054:001 (J2000.0).The light urve of the nova outburst in blue light is given in Fig. 1. The �lled irles,open irles and triangles represent photographi observations, unertain estimates andthe upper limits (for negative observations) based upon Sonneberg plates, �lled squaresshow the four Mosow estimates. The nova's maximum was reahed on JD2446266(July 19, 1985) and its brightness was 10.63pg and 9.65pv with an error of about �0.10mag. The rate of the brightness derease shows that the star belongs to the fast novae(NA). The brightness level 3 magnitudes fainter that the maximum one was reahed inabout 80 days after the outburst.We used possibilities of USNOFS Image and Catalogue Arhivehttp://www.nofs.navy.mil/data/FhPix/to hek the position of the nova on POSS I and II plates (Fig. 2). There is no starat the nova's position on POSS I red and blue plates (Fig. 2ab, epoh 1952.615). But
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Figure 1. The photographi light urve of the nova outburst. See the text for explanations of thesymbols.

Figure 2. The �eld of Nova Aql 1985 on POSS images. The size of harts is 0:05� 0:05. a) POSS I red,epoh 1952.615. b) POSS I blue, epoh 1952.615. ) POSS II red, epoh 1987.410. d) POSS II blue,epoh 1990.474. e) POSS II red, epoh 1990.627. f) POSS II blue, epoh 1990.539. The post-nova ismarked by arrow.
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Table 1: Observations of Nova Aql 1985JD 2 446 000+ pg pv Obs. JD 2 446 000+ pg pv Obs.200.521 [13.8 � S 318.370 13.88 12.38 S260.456 [14.0 � S 320.331 [13.0 � S264.433 [14.0 � S 321.381 [13.8 � S266.457 10.63 9.65 S 325.281 13.25 � M270.467 11.22 9.85 S 327.346 13.55 : 12.36 : S271.429 11.48 � S 328.253 13.48 � M272.463 11.08 9.67 S 328.345 13.55 : 12.31 : S272.503 11.15 � S 346.236 13.75 � M287.426 12.30 � S 347.244 14.14 � M288.404 12.96 12.22 S 351.335 13.68 : 12.33 : S289.399 12.92 � S 352.279 [13.8 � S291.407 12.82 : 12.31 :: S 358.319 [13.7 � S292.402 12.98 : 12.27 : S 373.229 [13.7 � S296.434 12.86 :: � S 374.240 [13.7 � S298.409 12.71 � S 385.240 [13.7 � S299.420 13.33 12.32 : S 386.227 [13.7 � S

the post-nova is learly present on POSS II red (Fig. 2e, epohs 1987.410 and 1990.627)and blue (Fig. 2df, epohs 1990.474 and 1990.539) images taken several years after theoutburst. Brightness of Nova Aql 1985 were measured on POSS II red (Fig. 2e) and blue(Fig. 2d) plates using red and blue magnitudes of neighbouring stars from the USNO-A2.0atalogue for omparison. The resulting magnitudes are:r = 18:6� 0:2, JD2448121; b = 20:0� 0:2, JD2448065.Using the positions of stars from the USNO-A2.0 atalogue, we derived the aurateoordinates of the nova from the plate of Mosow arhive (taken on JD2446325.281) andfrom the POSS II images. They are the following:� = 19h02m14:s45 (�0:s04); Æ = +13Æ03004:004 (�0:006), (J2000.0), on Mosow plate;� = 19h02m14:s50 (�0:s01); Æ = +13Æ03003:009 (�0:002); (J2000.0), average of POSS II imagestaken in 1990. So, the position of nova in outburst is in good agreement with oordinatesof the star that we identi�ed as a post-nova.Finally, note that the post-nova an be found in the GSC 2.2.01 as a 17:24� 0:44 (redmagnitude) objet at the oordinates � = 19h02m14:s484 (�0:004); Æ = +13Æ03003:0022 (�0:004);(J2000.0), epoh 1987.412. Small deviation in the oordinates of the nova measured byus and those from the GSC 2.2 ould be explained by di�erent astrometrial systems ofthe GSC 2.2 and the USNO-A2.0 atalogues.The authors would like to thank Dr. N.N. Samus for his help and useful disussion.S. Antipin and S. Shugarov are grateful to the Russian Foundation for Basi Researh(grant No. 02-02-16462) and the Counil of the Program for the Support of LeadingSienti� Shools (grants Nos. 00-15-96627 and 00-15-96553) for partial support of thisresearh. The study was supported in part through Russian Universities grant No. 5558for one of the authors (S. Shugarov).
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Table 2: Comparison stars
GSC B V1048.1691 10.07 9.711048.1465 10.75 10.301048.1591 11.10 9.551047.0749 11.35 10.771052.1026 11.71 11.121048.0076 12.26 11.131048.0106 12.86 12.241048.1625 12.94 12.311048.1775 13.02 12.381048.0223 13.68 12.941052.0042 14.05 13.30USNO-A2.0 0975.13938259 14.62 13.55

Referene:Leibowitz, E.M., Mendelson, H., 1982, PASP, 94, 977.
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A NEW SHORT PERIOD VARIABLE STAR IN CYGNUSSTARK, M.A.1; TAYLOR, J.M.21 The Pennsylvania State University, PA USA; Kitt Peak National Observatory (KPNO) Researh Experienefor Undergraduates (REU) 1998, Tuson AZ USA;e-mail: stark�astro.psu.edu2 Harvard University, MA USA; National Solar Observatory (NSO) REU 1998, Tuson AZ USA;e-mail: jmtaylor�fas.harvard.edu

Name of the objet:GSC 3948:1963Equatorial oordinates: Equinox:R.A.= 20h03m04:s3 DEC.= +59Æ06054:000 2000Observatory and telesope:Kitt Peak National Observatory, 0.9m telesopeDetetor: T2KA CCD, 2048 � 2048 pixelsFilter(s): BDate(s) of the observation(s):1998.07.10, 11, 28, 30, 31Comparison star(s): large ensembleChek star(s): large ensembleTransformed to a standard system: NoAvailability of the data:upon requestType of variability: DSCTRemarks:Period of 0:05589� 0:00001 days with an amplitude of about 0:14� 0:01 mag in B.The desending branh is steeper than the asending branh.
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Aknowledgements:These observations were made as part of the Researh Experiene for Undergrad-uates (REU) programs at the National Optial Astronomy Observatories (NOAO)and the National Solar Observatories (NSO), both of whih were funded by the Na-tional Siene Foundation. We would like to thank Dr. Nigel Sharp of NOAO, andthe partiipants of the 1998 NOAO and NSO REU programs for their help with theobservations; and Dr. Tom Kinman of NOAO for his help with the lassi�ation.

Figure 1. Finding hart for GSC 3948:1963 (5:00 � 5:00) from The Digitized Sky Survey. North is upand East is to the left.

Figure 2. Di�erential B light urve for GSC 3948:1963 using a period of 0.05589 days (1.34136 hours).
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ON THE PERIOD OF THE HIGH AMPLITUDEÆ SCUTI VARIABLE DW Psy

VAN CAUTEREN, P.1;2; WILS, P.2; LAMPENS, P.3; STRIGACHEV, A.3;41 Beersel Hills Observatory, Laarheidestraat 166, B-1650 Beersel, Belgium,email: Paul.VanCauteren�pi.be2 Vereniging Voor Sterrenkunde, Belgium, email: Patrik.Wils�ronos.be3 Koninklijke Sterrenwaht van Belgi�e, B{1180 Brussel, Belgium,email: Patriia.Lampens�oma.be4 Institute of Astronomy, Bulgarian Aademy of Sienes, 72 Tsarigradsko Chausse Blvd., 1784 So�a, Bulgaria
The star DW Ps (=GSC 614-01209; �2000 = 01h30m26:s9; Æ2000 = +08Æ4103400) wasdisovered by Krugly (1999) as a new Æ Suti variable with a period of 0:d05875 in themagnitude range 13:m7-14:m4.It was observed at Beersel Hills Observatory (BHO) on one night in November 1999and six nights between November 2001 and February 2002. A total of 735 data points wereobtained during 14.7 hours of photometry. The instrument used was a 0.4m telesope,equipped with a ST7E CCD amera. No �lter was used. The exposure times variedbetween 60 and 120 seonds. In addition 36 datapoints were obtained during a 2 hour-run in November 2001 at the National Astrophysial Observatory (NAO) at Rohzen,(Bulgaria), with the Photometris CE200A CCD amera attahed to the 2.0m telesope.The exposures were taken in V-light with exposure times between 100 and 150 seonds.All images were redued with the aperture photometry proedure of the Mira AP softwarepakage1 and darkframed and at�elded aording to standard proedures.The brightness of the variable was measured with respet to GSC 614-00524, whileGSC 614-00592 was used as a hek star. Both stars have �(B � V )= 0:m39 with respetto the variable. These instrumental values of �(B � V ) were determined at BHO fromimages in B and V light, using a �lterset following Bessel's spei�ations. The nightlystandard deviation of the di�erenes in un�ltered magnitudes between the omparison andthe hek star measured at BHO, averaged 0:m03. At Rozhen Observatory this standarddeviation amounted to 0:m009.The following times of maxima have been determined by �tting a third degree poly-nomial through the data around maximum (the O � C values are listed with respet tothe ephemeris derived below):yBased on observations made at Beersel Hills Observatory (Belgium) and the 2.0m telesope operated by the Instituteof Astronomy (Bulgaria)1The Mira AP software is produed by Axiom Researh In.
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JD Hel. E O � C Observer Instrument[d℄2451498.3283 �12088 �0.0006 PVC BHO, 0.4m2451498.3892 �12087 0.0005 PVC BHO, 0.4m2452219.3644 0 �0.0001 PVC BHO, 0.4m2452223.3618 67 0.0008 PL NAO, 2.0m2452223.3618 67 0.0008 PVC BHO, 0.4m2452223.4198 68 �0.0009 PL NAO, 2.0m2452223.4203 68 �0.0004 PVC BHO, 0.4m2452224.2557 82 0.0000 PVC BHO, 0.4m2452224.3153 83 �0.0001 PVC BHO, 0.4m2452228.3119 150 0.0000 PVC BHO, 0.4m2452228.3714 151 �0.0002 PVC BHO, 0.4m2452228.4319 152 0.0008 PVC BHO, 0.4m2452232.3681 218 0.0001 PVC BHO, 0.4m2452308.3007 1491 �0.0003 PVC BHO, 0.4m2452308.3601 1492 �0.0005 PVC BHO, 0.4mFrom these maxima, the following ephemeris was derived:Max: = HJD 2452219:d3645 + 0:d05964887� E:� 0:0002 � 0:00000003

Figure 1. Phased light urve for DW Ps (BHO, un�ltered magnitudes with respet to GSC614-00524).
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Figure 2. Phased light urve for DW Ps (NAO, V magnitudes with respet to GSC 614-00524).
Fig. 1 shows the phased light urve from the un�ltered BHO data (2001-2002) andFig. 2 the phased light urve from the V data taken at NAO.With the same method as above, a maximum was alulated from the data of Krugly(1999), giving HJD = 2450698.5135 and a large O � C = 0:d0163 (E = �25497). Addingone hour to this time of maximum would bring the O�C bak to �0:d0017 (E = �25496),whih lies within the errors of the formula. However Krugly (2002, private ommuniation)asserts that his observation times are orret (by omparing them with the positions ofthe asteroid 2100 Ra-Shalom whih is on the images). If this is the ase, the periodof DW Ps has undergone a sudden hange �P=P of at least �2 � 10�5 somewherebefore the �rst observations at BHO in 1999. Thereafter the period seems to be onstant.Although unertain in this ase, this sudden hange is some 10 times larger than what isobserved in Pop. II Æ Suti (SX Phe) stars (Breger and Pamyatnykh, 1998). However, wereall that an abrupt period break was deteted in the ase of V1162 Orionis (Hintz et.al.,1998). Intensive monitoring of this star later on showed that period hanges of magnitude�1:6�10�5 are ourring (Arentoft et. al., 2001). Further observations of DW Ps wouldbe needed to verify the onstany of the period or to dislaim it.In the light urve of DW Ps at least four harmonis of the fundamental period an bedeteted. After prewhitening there is some evidene for further frequenies in the range20�30 /d, with an amplitude omparable to the observational error and a signal-to-noiseratio around 4. However, strong aliasing is involved. The timespan of the observations istoo short to be onlusive about these frequenies. This is another reason to monitor thestar in the future.
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Aknowledgements: Dr. Y.N. Krugly is aknowledged for heking his observationtimes. P. Van Cauteren is grateful to the Royal Observatory of Belgium for putting at hisdisposal material aquired by projet G.0265.97 of the Fund for Sienti� Researh (FWO)- Flanders (Belgium). P. Lampens and A. Strigahev aknowledge support reeived fromthe Belgian Federal OÆe for Sienti�, Federal and Cultural A�airs (OSTC) and from theBulgarian Aademy of Sienes (BAS) in the framework of the projet B9 \Astrometri,photometri and spetrosopi follow-up of binaries".

Referenes:Arentoft, T., Sterken, C., Knudsen, M.R., Handler, G., Niarhos, P., Gazeas, K., Man-imanis, V., Moalusi, M.B., Vuthela, F.F. and Van Cauteren, P., 2001, A&A, 378,L33Breger, M. and Pamyatnykh, A.A., 1998, A&A, 332, 958Hintz, E.G., Joner, M.D., Kim, C., 1998, PASP, 110, 689Krugly, Y.N., 1999, IBVS, No. 4730
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Along with the well known atalysmi variables (CVs), the atalog of Downes etal. (1997) provides a large sample of stars suspeted to be CVs. Among them thereare still several relatively bright stars without published spetra. One of them is Cep2(NSV 786). The TYCHO atalogue provides VT = 10:m09 and BT � VT = 0:m53 thusthe star is probably not a CV. However, this has to be spetrosopially on�rmed. On22 January 2002 single spetra of NSV 786 and star #1 in Fig. 1 (whih also has nospetral lassi�ation) around H� were obtained with the Coud�e spetrograph of the 2-mtelesope at Rozhen Observatory. The spetra showed neither H� emission nor broadabsorption (the later is observed in some UX UMa novalikes). Therefore neither staris a CV. A omparison with the spetral atlas of Montes et al. (1999) shows that thespetrum of star #1 losely mathes that of a K5 giant, while NSV 786 itself is a late Fstar, most probably F8. This spetral lassi�ation of NSV 786 is fairly well onsistentwith the BT � VT olor index provided by TYCHO.

Figure 1. Finding hart and the spetra of NSV 786 and star #1 around H�.
Referenes:Downes, R., Webbink, R.F., Shara, M.M, 1997, PASP, 109, 345Montes, D., Ramsey, L.W., Welty, A.D., 1999, ApJS, 123, 283
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THE FLARE ACTIVITY OF UV CETI 1982�1984

PANOV, KIRIL P.; DIMITROV, DINKO P.Institute of Astronomy, Bulgarian Aademy of Sienes, Tzarigradsko Chosse 72, 1784 So�a, Bulgariaemail: kpanov�astro.bas.bg, dinko�astro.bas.bg
Photoeletri monitoring observations of the are star UV Cet have been arried out in1982�1984, using the 60�m telesope of the Rozhen National Astronomial Observatoryand the UBV photon�ounting, one hannel, omputer ontrolled photometer. The 1982observations have been published in Panov et al. (1983) and Panov (1984). Here welist the ares observed in 1983�84 (Table 1). All observing runs were obtained with1s integration in the U band, beause of superior are detetion. During the total of10h45m35s monitoring, 20 ares were observed. The are harateristis in Table 1 havebeen desribed elsewhere (f. Panov et al., 2000). The are energy Ef is obtained as:logEf = logED + logEq (1)where: Eq(U) = 2:77� 1027ergs.s�1 (2)and Eq(B) = 1:73� 1028ergs.s�1 (3)

are the quiesent stellar luminosities in the U and B band, respetively. These values areobtained with the respetive stellar magnitudes and distane, taken from Gershberg et al.(1999).We used the ares from Table 1 to study the are ativity of UV Cet and added alsoares from other studies in 1982�1984, as follows:4 U�band ares from Panov (1984), 8 U�ares from Panov et al. (1983), 2 B�bandares from Panov et al. (1983), 3 B�ares from Tsvetkov et al. (1983), 5 B�ares fromIlyin (1984), 1 B�are from Orhiston et al. (1985), and 1 B�are from Mavridis et al.(1990). Unfortunately, not all of the ares published are useful for our study, beause ofinsuÆient data.Altogether, 30 U�band ares and 12 B�band ares were used. The B�band areenergies were onverted to U�band energies, using (Lay et al., 1976):EU = 1:20� EB (4)
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For the total sample of 42 ares (total duration=45h12m27s) we alulated the umu-lative are energy distribution:log � = (14:3� 2:5)� (0:49� 0:09) logEf (U) (5)

where � = NT is the umulative are frequeny and a and b are onstants (f. Gershbergand Shakhovskaya, 1983). Note that ares No. 9 and No. 12 are not inluded in thesample, as we registered only a part of the desending light urve. Moreover, in the �t (5)we onsider only the linear part of the umulative distribution, orresponding to energiesgreater than logEf (U) = 29:4 . In our ase, this is the threshold of full are detetion.In Fig 1, we plotted the total are sample, together with the linear �t from (5). Alsoshown are the solutions from Gershberg and Shakhovskaya (1983) and Lay et al. (1976).Our solution for the parameters a and b shows signi�ant di�erene from the two previoussolutions in the sense that during 1982�1984 UV Cet possibly was in a state of inreasedare ativity.We would like to thank Dr. K. Olah for her valuable suggestions.

Table 1. Charateristis of the U�band ares for UV Cet.No. Date Flare max trise Duration Noise Amplitude �m logEf[UT℄ [UT℄ [se℄ [m:s℄ �I0 I0+f�I0I0 [mag℄ [ergs℄1. 02.10.1983 23:44:12 11 6m07s 0.41 7.83 2.36 29.692. 02.10.1983 23:55:53 88 8m52s 0.23 3.93 1.73 30.233. 03.10.1983 00:05:21 62 2m28s 0.58 4.35 1.82 29.674. 05.10.1983 22:58:45 5 2m02s 0.73 5.86 2.09 29.525. 05.10.1983 � � 2m42s 0.49 > 1:45 > 1:00 �6. 06.10.1983 00:15:10 38 2m56s 0.52 3.78 1.70 29.497. 06.10.1983 23:31:48 32 2m22s 0.43 2.63 1.40 29.018. 09.11.1983 � � > 15m34s 0.15 > 3:7 > 1:7 �9. 10.11.1983 21:50:59 30 7m16s 0.38 4.84 1.90 29.5410. 10.11.1983 22:02:24 61 2m23s 0.38 1.89 1.14 29.0311. 04.01.1984 17:21:25 16 1m40s 0.45 4.00 1.75 29.3212. 04.01.1984 17:53:42 23 1m59s 0.46 3.52 1.62 29.5213. 04.01.1984 18:08:35 5 24s 0.24 2.38 1.35 28.3414. 04.01.1984 18:16:02 35 3m07s 0.34 2.63 1.40 29.1915. 04.01.1984 18:43:41 29 2m06s 0.55 5.73 2.07 29.6416. 23.11.1984 21:04:55 39 9m04s 0.39 2.29 1.28 29.6517. 23.11.1984 20:20:56 31 6m49s 0.45 15.84 3.07 30.1418. 23.11.1984 20:47:36 40 1m01s 0.37 3.03 1.51 29.1019. 24.11.1984 20:43:27 7 3m36s 0.63 7.67 2.34 29.6720. 25.11.1984 20:49:56 44 4m14s 0.65 3.98 1.74 29.58
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Figure 1. Cumulative are energy distribution of our sample (full line), Gershberg and Shakhovskaya(1983) (dashed line), and Lay et al. (1976) (dotted line). Crosses are U band ares and diamonds areB band ares.
Referenes:Gershberg R.E., Shakhovskaya N., 1983, ApSS, 95, 235Gershberg R.E., Katsova M., Lovkaya M., Terebizh A., Shakhovskaya N., 1999, A&AS,139, 555Ilyin I.V., 1984, IBVS, No. 2484Lay C.H., Mo�ett T., Evans D., 1976, ApJS, 30, 85Mavridis L., Varvoglis P., 1990, IBVS, No. 3429Orhiston W., Bembrik C., Park J., Poppleton B., 1985, IBVS, No. 2785Panov K.P., Asteriadis G., Mavridis L., 1983, IBVS, No. 2359Panov K.P., 1984, BlDok, 37, 557Panov K.P., Goranova Yu., Genkov V., 2000, IBVS, No. 4917Tsvetkov M., Mavridis L., Asteriadis G., 1983, IBVS, No. 2437
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TIMES OF MINIMA OF ECLIPSING BINARIESLACY, C.H.S.; STRAUGHN, A.; DENGER, F.Department of Physis, University of Arkansas, Fayetteville, Arkansas 72701, USA;lay�uark.edu

Observatory and telesope:URSA Observatory at the University of Arkansas (ursa.uark.edu); 10-inh Shmidt-Cassegrain reetor.Detetor: 1020 � 1530 pixels SBIG ST8EN CCD ooled to (typ.)�15 ÆC; 1:0015 square pixels; 200(N � S) � 300(E � W )�eld of view.Method of data redution:Virtual measuring engine (Measure 1.8) written by C.H.S. Lay (2002)Method of minimum determination:Kwee & van Woerden (1956)Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄KP Aql EA/DM 19 02 30 +15 48 01 00693 015851 40396.4912 3.36747959 1MU Cas EA/DM 00 15 52 +60 25 54 01331 04014 51876.5835 9.652926 2V396 Cas EA/DM 23 13 36 +56 44.1 01337 04006 52180.7074 5.50545 2V459 Cas EA/DM 01 11 30 +61 08 48 00792 04030 51144.6845 8.458294 2VZ Cep EA/DM 21 50 11 +71 26 38 01497 04470 52054.8522 1.1833648 2WW Cep EA/DM 22 18 28 +69 51 40 00262 04467 51139.3157 4.60084540 2RT CrB EA/RS 15 38 03 +29 29 14 00004 02039 28273.243 5.1171590 3RW CrB EA/DM 15 39 15 +29 37 20 00004 02039 51931.9083 0.7264114 2V885 Cyg EA/DM 19 32 50 +30 01 17 01184 02655 52024.9940 1.6947950 2V1061 Cyg EA/D 21 07 21 +52 02 58 00278 03600 51159.3789 2.346656 2LV Her EA/DM 17 35 32 +23 10 31 00580 02076 52066.6996 18.4359348 4FL Lyr EA/DM 19 12 05 +46 19 27 00050 03542 45143.7256 2.1781542 5CF Tau EA/D 04 05 10 +22 29 48 00008 01814 51918.3467 2.75589 2BP Vul EA/DM 20 25 33 +21 02 18 01837 01644 51063.6717 1.9403491 2
Soure(s) of the ephemeris:1: Lay (1987), 2: This paper, 3: General Catalogue of Variable Stars, Kholopov(1985), 4: Torres et al. (2001), 5: Popper et al. (1986)1The names of the omparison stars are from the GSC
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄KP Aql 52037.85597 0.00019 1 V �0.01217MU Cas 52181.8024 0.0004 2 V .00000 Se. E=52181.802452233.7417 0.0006 1 V �0.0001V396 Cas 52078.8564 0.0004 2 V �0.0002 Se. phase=0.552100.8763 0.0007 2 V �0.002152111.8886 0.0005 2 V �0.000752180.7074 0.0003 1 V 0.0000V459 Cas 52159.67448 0.00022 1 V �0.005352176.5911 0.0006 1 V �0.0053VZ Cep 52038.8768 0.0005 2 V 0.0000 Se. phase=0.552044.7941 0.0005 2 V +0.000552051.8941 0.0005 2 V +0.000352054.85215 0.00011 1 V �0.0000552073.7857 0.0002 1 V �0.000352076.7444 0.0003 2 V 0.000052079.7030 0.0003 1 V +0.000152080.88604 0.00019 1 V �0.0001952093.9027 0.0005 1 V �0.000552108.6963 0.0003 2 V +0.001052111.6527 0.0006 1 V �0.001052112.83709 0.00014 1 V +0.0000152114.6150 0.0006 2 V +0.002952154.8447 0.0004 2 V �0.001852159.5800 0.0010 2 V 0.000052166.6797 0.0003 2 V �0.000552179.6971 0.0003 2 V 0.000052233.5407 0.0004 1 V +0.0004WW Cep 52084.7911 0.0004 2 V +0.0017 Se. phase=0.552091.6908 0.0003 1 V +0.0001RT CrB 52011.7312 0.0009 1 V �0.0124RW CrB 51960.9651 0.0003 1 V +0.000352038.6919 0.0003 1 V +0.001152046.6823 0.0003 1 V +0.001052055.7604 0.0010 2 V �0.0010 Se. phase=0.552078.6449 0.0003 1 V +0.001552080.8243 0.0004 1 V +0.0015V885 Cyg 52058.894 0.003 1 V +0.004152154.6433 0.0004 2 V �0.0025 Se. phase=0.5V1061 Cyg 52095.6909 0.0002 1 V �0.003752102.73118 0.00015 1 V �0.003452109.77080 0.00014 1 V �0.003852149.6636 0.0004 1 V �0.0041LV Her 52066.6993 0.0008 1 V �0.0003FL Lyr 52051.74277 0.00017 2 V +0.00112 Se. phase=0.5CF Tau 52178.7796 0.0005 2 V +0.0013 Se. phase=0.5BP Vul 52031.90450 0.00015 1 V �0.0014052064.89086 0.00009 1 V �0.0009852096.86757 0.00015 2 V �0.00042 Se. E=52098.8083452098.80834 0.00016 2 V 0.0000052099.8166 0.0002 1 V �0.001552101.75702 0.00010 1 V �0.0014552164.7794 0.0003 2 V �0.0009952165.78900 0.00012 1 V �0.0008Remarks:A sample of the observations has been published by Lay, Hood & Straughn (2001).
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Referenes:Kholopov, P.N., 1985, General Catalogue of Variable Stars, (Nauka: Mosow)Kwee, K.K. and van Woerden, H., 1956, BAN, 12, 327Lay, C.H., 1987, AJ, 94, 1673Lay, C.H.S., Hood, B. & Straughn, A., 2001, IBVS, No. 5067Popper, D.M., Lay, C.H., Frueh, M.L. & Turner, A.E., 1986, AJ, 91, 383Torres, G., Lay, C.H.S., Guilbault, P.R., Diethelm, R., Baldwin, M.E. & Lubke, G.C.,2001, IBVS, No. 5201
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OBSERVATIONS OF OUTSIDE-ECLIPSE BRIGHTNESSVARIATIONS OF CM DraKOZHEVNIKOV, V.P.1; KOZHEVNIKOVA, A.V.21 Astronomial Observatory, Ural State University, Lenin Av. 51, Ekaterinburg, 620083, Russia,e-mail:valerij.kozhevnikov�usu.ru2 Astronomy Department, Ural State University, Lenin Av. 51, Ekaterinburg, 620083, Russia,e-mail:alla125�mail.ru

CM Dra is a spotted elipsing binary star with a period of 1.27 days. Strassmeieret al. (1993) rekoned this star among the BY Dra type variables and inluded it intheir atalogue of hromospherially ative binary stars. The BY Dra stars and theirousins, the RS CVn stars, often show brightness variations aused by star spots. Suhvariations in CM Dra were observed by Lay (1977). These variations proved to be sinewave with an amplitude of about 0.02 mag. Probably, beause of their low amplitudethese variations were not desribed in the literature after 1977. In the present paperwe report results regarding the outside-elipse brightness variations of CM Dra from ourobservations obtained at Kourovka observatory of the Ural State University during 1996{97.Some partiular harateristis of CM Dra, mainly small sizes of the omponents (theirtotal surfae area is about 12% of the solar value (see Lay 1977, for all system elements))make this star suitable in order to searh for extrasolar planets by means of di�erentialphotometry. However, suh a task needs a large amount of observations. To obtainsuÆient observational overage, the \TEP" (Transits of Extrasolar Planets) networkwas formed with the partiipation of several observatories (Deeg et al. 1998, Doyle et al.2000). At Kourovka observatory we performed the CM Dra observations as a part of theTEP network observations. We used the 70 m telesope and the two-star photometer(Kozhevnikov & Zakharova 2000). The observations were made through a standard R�lter. The total duration of our observations obtained during 43 nights is 155 hours.Besides the main goal of these observations, i.e. deteting of transits of planets orbit-ing in the plane of binary omponents, we deided to onstrut a omposite lighturveof CM Dra in order to derive some orbital elements of the system. It seemed to benot a very simple task beause the di�erential lighturves showed slow airmass-relatedhanges from di�erential extintion due to the large olour di�erene between CM Draand the omparison star. These slopes of the di�erential lighturves in the TEP networkobservations were removed by subtration of a polynomial �t to the o�-elipse lighturves(Deeg et al. 1998). In order to onstrut the omposite lighturve, using the data ob-tained at Kourovka observatory, we deided not to remove the slopes of the individuallighturves, hoping that they would be averaged owing to the large amount of the obser-vations (155 hours). Besides the extintion, the slopes an ontain brightness variations
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aused by star spots if they are present on the binary omponents. These brightnessvariations have to our over approximately the same time-sale as the extintion sinethe period of CM Dra's omponents is very likely loked to the binary period of 1.27 days.CM Dra is a very old system (see, for example, Viti et al. 1997), and its omponents haveto be ompletely in synhronous rotation. Thus, having not removed the slopes of theindividual lighturves, we ould detet outside-elipse brightness variations of CM Dra.Unfortunately, during almost two years of our observations the instrumental olour systemunderwent little hanges that resulted in the average di�erential magnitudes somewhatdi�erent for di�erent observing seasones. These average di�erential magnitudes were pre-viously subtrated from the individual lighturves belonging to the di�erent observingseasons.

Figure 1. Composite lighturve of CM Dra. The lower frame shows an expanded view of theoutside-elipse variations. The solid urve is the best-�tting sine wave. Two periods are shown for thesake of larity
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The omposite lighturve obtained by averaging all our observations of CM Dra isshown in Fig. 1. We used 856 bins per phase. The duration of the phase bins equalsthe exposure time (128 seonds). Eah point is the average magnitude of 4{6 individualmeasurements obtained in di�erent nights. The outside-elipse brightness variations withan amplitude of about 0.02 mag are learly visible in this lighturve. As mentionedabove, similar sinusoidal variations of the o�-elipse lighturve of CM Dra with the sameamplitude were found by Lay (1977). However, there is a remarkable distintion betweenthe results obtained by Lay in 1976 and our results. The phase of maximum brightnessthat was obtained twenty years prior to our observations was 0.28, whereas the phase ofmaximum brightness in our observations is 0.60. The di�erene is approximately equalto one third of the orbital period.Sine our observations over almost two years, we tried to �nd the di�erene of thephases of maximum brightness between 1996 and 1997. In order to make this, we on-struted two omposite lighturves, using the data of 1996 and 1997 separately. Then wefound the phases of maximum brightness, using sine wave �ts to these lighturves. Unfor-tunately, as seen in Fig. 1, the points around the sine wave are not distributed smoothly.In order to obtain more realisti values of formal errors from least squares tehnique, weaveraged points of the lighturves in 0.02 phase bins. Then sine waves were �tted to theselighturves onsisting of 50 points. The results with their rms errors are given in Table 1.As follows from Table 1, the di�erene of the phases of maximum brightness for the twoyears only slightly exeeds the triple interval of the rms errors, and we annot draw a on-lusion about the appreiable hange of the phases of maximum brightness between 1996and 1997. On the ontrary, we an onlude that these phases an hange signi�antlywithin one deade or more (as follows from the omparison of our observations and theobservations made by Lay (1977)).

Table 1. The information about the best-�tting sine wavestime number duration semiamplitude phase ofinterval of nights (hours) (magnitude) maximum1996 April{Otober 22 68 0:010� 0:002 0:517� 0:0231997 April{Otober 21 87 0:013� 0:001 0:635� 0:009all the data 43 155 0:012� 0:001 0:597� 0:008
Brightness variations of the BY Dra and RS CVn stars are usually onsidered to bethe e�et of star spots that overed appreiable parts of the surfaes of one or bothomponents of the system. The strong resemblane of the shapes and amplitudes of suhvariations in CM Dra that were observed in 1976 (see Fig. 5 of Lay 1977) and in 1996{97seems amazing and may mean that these brightness variations are aused by the samefeature, namely, a spotted region on the star.As seen in Fig. 1, the brightness variations in CM Dra have a smooth shape without aat top or bottom. As noted by Lay (1977), suh a shape of brightness variations maymean that the spotted area is loated very lose to the rotational pole of one of the stars,sine otherwise it would be out of view at some point in the orbit. Another hint that thespotted area in CM Dra is loated lose to the rotational pole may be the low amplitudeof the brightness variations. As far as one an see in the data given by Strassmeier et al.(1993) in the atalogue of hromospherially ative binary stars, brightness variations due
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to star spots in the BY Dra stars have usually greater amplitudes than in CM Dra andan reah several tenth of a magnitude. If the spotted area in CM Dra is similar to thespotted areas in most of the BY Dra stars, then by assuming the loation of the star spotalmost stritly on the rotational pole one an easily aount for the small amplitude ofthe brightness variations due to a slightly nonsymmetri shape of the star spot. Also thehange of the phases of maximum brightness between 1976 and 1996{97 an be explained,supposing a little hange in shape or asymmetry of this large polar star spot after 1976.Aknowledgements. The authors thank H. Deeg and L. Doyle for helpful omments.
Referenes:Deeg, H.J., Doyle, L.R., Kozhevnikov, V.P., Martin, E., Oetiker, B., Palaiologou, E.,Shneider, J., Afonso, C., Dunham, E.T., Jenkins, J.M., Ninkov, Z., Stone, R.,Zakharova, P.E., 1998, A&A, 338, 479Doyle, L.R., Deeg, H.J., Kozhevnikov, V.P., Oetiker, B., Martin, E.L., Blue, J.E., Rottler,L., Stone, R.P.S., Ninkov, Z., Jenkins, J.M., Shneider, J., Dunham, E.W., Doyle,M.F., Paleologou, E., 2000, ApJ, 535, 338Kozhevnikov, V.P., Zakharova, P.E., 2000, In: ed. Garzon, F., Eiroa, C., de Winter, D.,& Mahoney, T.J., ASP Conf. Ser. Pro. Euroonferene on Disks, Planetesimalsand Planets, 219, 381Lay, C.H., 1977, ApJ, 218, 444Strassmeier, K.G., Hall, D.S., Fekel, F.C., Shek, M., 1993, A&AS, 100, 173Viti, S, Jones, H.R.A., Shweitzer, A., Allard, F., Haushildt, P.H., Tennyson, J., Miller,S., Longmore, A.J., 1997, MNRAS, 291, 780
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BV(RI)C OBSERVATIONS OF FY VulSPOGLI, CORRADO1; FIORUCCI, MASSIMO1; NUCCIARELLI, GIULIANO1; TOSTI, GINO1;RAIMONDO, GABRIELLA2; MACCHIA, ENRICO3; MONACELLI, GIUSEPPE31 Osservatorio Astronomio, Universit�a di Perugia, Via A. Pasoli I-06100 Perugia, Italy2 Teramo Astronomial Observatory, Collurania, Teramo, Italy3 Soiet�a Astronomia Umbra, via Ili 7, Todi, Italy

FY Vul is a poorly known dwarf nova (DN) of the Z Cam subtype, haraterized bya typial interval time between two subsequent outbursts of 30-50 days (Rihter, 1961).The star varies between B=13:m4 to B=15:m3 (Downs and Shara, 1993). First photometristudies were made by Meinunger (1965), while Bruh (1984) reported the olor index ofthe variable: (U �B)=�0:m65 and (B�V )=0:m53. Spetrosopi observations were takenby Downes et al. (1995): they revealed H� in emission, while H� and H are in absorptionwith an emission ore. Although, the spetrum is typial of a dwarf nova near the end ofan outburst and it on�rms the DN lassi�ation for the objet, the overall variability isless than 2 magnitudes.In this paper we report photometri observations of FY Vul obtained at the TeramoAstronomial Observatory of Collurania in August-September 1998, and at the PerugiaAstronomial Observatory in July-August 2001. The �rst series of observations were takenwith the 0.72 m Rithey-Chretien reetor of Collurania, equipped with a Tektronix 512CCD amera and B, V (Johnson), RC, IC (Cousins) �lters: the data are reported inTable 1. The photometri tehniques used have already been desribed in two parallelpapers about V503 Cyg (Spogli et al. 2000a) and V516 Cyg (Spogli et al. 2000b). Thestandard magnitudes of the omparison stars are reported by Misselt (1996), addition-ally, we alibrated the standard magnitudes of some of these stars with the IC �lter:IC(2)=13:m24�0:m04, IC(3)= 12:m96�0:m04, IC(4)=13:m82�0:m04, IC(5)= 13:m99�0:m04, andIC(11)=13:m13�0:m04.Table 1: BV (RI)C magnitudes of FY Vul in August-September 1998Date JD (2451000+) B V RC IC30/08/1998 56.385 15.11�0.08 14.76�0.05 14.47�0.04 14.23�0.0431/08/1998 57.368 14.98�0.05 14.66�0.04 14.31�0.04 14.10�0.0401/09/1998 58.351 14.89�0.05 14.52�0.04 14.28�0.04 13.99�0.0402/09/1998 59.355 14.83�0.06 14.50�0.04 14.21�0.04 13.97�0.04
We observed FY Vul in July-September 2001 with the 0.40 m Automati ImagingTelesope at the Perugia University Observatory. The equipment used and the proedures
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of data analysis have already been desribed in Spogli et al. (1998). The BV (RI)C dataolleted are reported in Table 2.Table 2: BV (RI)C magnitudes of FY Vul in July-September 2001Date JD B V RC IC(2451000+)15/07/01 1106.589 14.65�0.08 14.19�0.02 14.01�0.03 13.59�0.0417/07/01 1108.551 14.88�0.03 14.25�0.01 14.72�0.02 13.91�0.0422/07/01 1113.517 14.79�0.13 14.61�0.05 14.29�0.06 13.74�0.0423/07/01 1114.479 14.77�0.11 14.49�0.03 14.26�0.07 13.97�0.0424/07/01 1115.469 14.85�0.08 14.59�0.07 14.26�0.03 13.97�0.0427/07/01 1118.480 14.74�0.09 14.47�0.06 14.27�0.03 13.92�0.0428/07/01 1119.541 14.71�0.09 14.34�0.06 14.14�0.04 13.57�0.0404/08/01 1126.415 14.22�0.12 14.09�0.04 13.92�0.0405/08/01 1127.406 14.55�0.13 14.13�0.07 14.08�0.0506/08/01 1128.413 14.52�0.13 14.39�0.05 14.25�0.05 13.83�0.0409/08/01 1131.408 14.81�0.08 14.62�0.04 14.39�0.03 14.06�0.0411/08/01 1133.414 14.79�0.11 14.38�0.03 14.15�0.05 13.88�0.0412/08/01 1134.413 14.58�0.04 14.39�0.03 14.09�0.07 13.93�0.0413/08/01 1135.562 14.63�0.08 14.43�0.03 14.26�0.07 13.88�0.0414/08/01 1136.395 14.65�0.07 14.37�0.05 14.11�0.05 13.88�0.0418/08/01 1140.389 14.15�0.09 13.94�0.05 13.71�0.04 13.49�0.0419/08/01 1141.419 14.28�0.07 13.97�0.05 13.85�0.0420/08/01 1142.366 14.32�0.07 14.05�0.05 13.85�0.04 13.64�0.0421/08/01 1143.421 14.32�0.09 14.16�0.05 13.94�0.04 13.66�0.0427/08/01 1149.443 14.87�0.06 14.45�0.06 14.23�0.04 13.92�0.0428/08/01 1150.382 14.64�0.14 14.44�0.07 14.23�0.06 13.74�0.0412/09/01 1165.328 14.83�0.13 14.55�0.09 14.32�0.07 14.09�0.05

The light urve (see Figure 1) seems to show quasi-periodi variation with a period of� 15-20 days, and a full amplitude of � 0.7 mag. Probably FY Vul was in a long phaseof standstill, but it is not exluded in a previously unreognized group of low-amplitudedwarf novae (see Kato et al. 1999). Table 3 resumes the main photometri harateristisof the variable during this phase.Table 3: Photometri harateristis of FY Vul in July-September 2001B V RC ICMaximum 14.15 13.94 13.71 13.57Minimum 14.88 14.62 14.49 14.09Mean olor index (B � V ) (V �RC) (RC � IC) (V � IC)0.29 0.18 0.33 0.51
To study the behavior of the optial ontinuum of FY Vul, we omputed the spetralindex � using the same proedure used in Spogli et al. (1998), negleting interstellarreddening. We �nd that in this phase the spetral distribution is probably dominated bythe emission of the seondary star. However, more observations are needed to larify thenature of this interesting objet.
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Figure 1. Light urve of FY Vul. Dashed line onnets onseutive points by natural ubi spline afterrendering the data monotoni
Referenes:Bruh, A., 1984, A&AS, 56, 441Downes, R. A., Shara, M. M., 1993, PASP, 105, 127Downes, R., Hoard, D. W., Szkody, P., Wahter, S., 1995, AJ, 110, 1824Kato T., Nogami D., Baba H., 1999, IBVS, 4766Meinunger, L., 1965, Mitt. Ver�anderl. Sterne, 3, 109Misselt K. A., 1996, PASP, 108, 146Rihter, G., 1961, Veroe�. Sternw. Sonneberg, 4, 434Spogli C., Fiorui M., Tosti G., 1998, A&AS, 130, 485Spogli C., Fiorui M., Raimondo G., 2000a, IBVS, 4944Spogli C., Fiorui M., Raimondo G., 2000b, IBVS, 4977
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VARIABLE STARS IN FIELD A OF NGC 6822ANTONELLO, E.; FUGAZZA, D.; MANTEGAZZA, L.; STEFANON M.Osservatorio Astronomio di Brera, Via E. Bianhi 46, I-23807 Merate, Italye-mail: elio�merate.mi.astro.it

In the ontext of our programme to study Cepheids in nearby galaxies (Antonello et al.1999), we observed 5 �elds in the irregular galaxy NGC 6822 (a Loal Group member withm�M = 24:m5) during 3 runs from 1996 to 1998. The observations were performed withthe diret CCD amera attahed to the Duth 0.9m telesope of the La Silla Observatory.Eah �eld has a size of 3:08�3:08. Most of the observations were performed without �lter(Wh band) in order to get the best photon statistis for deteting the variability of veryfaint objets (Antonello et al. 1999; Antonello et al. 2000; Riess et al. 1999). Two imagesin V and R �lters were taken to get information about star olors.A suÆient number of frames to allow a reliable study of time series have been ob-tained for Field A, for whih we have 34 Wh images. This �eld is approximately at theentre of the galaxy (its oordinates are �2000 = 19h44m58s, Æ2000 = �14Æ4801800). Thedata redution and alibrations of these frames, the methods adopted to detet variableobjets, together with the results onerning the Cepheid{like variables were presentedand disussed by Antonello et al. (2002). An approximate transformation of our Whmagnitudes to V ones is given by V =Wh� 0:04(V �R) + 0:38(V �R)2.In this note we report the newly disovered variable stars belonging to other lasses.In the �eld we got reliable measurements for 4552 stars and among them we deteted 130variable objets. From the satter of the data of non-variable objets we estimate thatthe external standard deviation is about 0.1 mag atWh=21:m0 and 0.2 mag atWh=22:m0.The group of variable stars inludes 21 Cepheids and 4 W Vir stars, disussed by Antonelloet al. (2002), and another 13 periodi variables, none of whih was previously known,listed with their main harateristis in Table 1.The remaining 91 objets are long period or irregular variables; three of them werepreviously deteted by Kayser (1967). They are listed in Table 2. Given the distributionof our observations, no reliable period or time�sale of variation an be determined.The observed amplitudes range from about 0.15 to 2.0 mag; in partiular, for V1534,V1838, V2881, V3389 (Kayser variable V10) and V3587, variations larger than 1 magwere observed. For the other two Kayser variables (V19 and V23, orresponding to oursV0384 and V1023), variations of 0.24 and 0.43 mag were observed, respetively. Mostof these stars are red. However there are also a few blue (e.g. V1795 and V3416), andintermediate olour objets.
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Table 1. Periodi variables in Field A of NGC 6822Name �(2000) Æ(2000) P Wh V �R Ampl.[h m s℄ [Æ 0 00℄ [d℄ [mag℄V0363 19 45 05.31 �14 49 25.2 22.88 21.74 2.10 0.3V0646 19 44 54.24 �14 48 50.2 1.254 22.91 � 0.6V1038 19 44 51.74 �14 48 03.2 0.9291 21.48 1.23 0.2V1486 19 44 56.80 �14 47 14.6 57.46 20.73 2.06 0.3V1550 19 44 51.49 �14 47 08.2 35.11 20.46 2.91 0.4V1829 19 45 02.85 �14 46 30.7 2.11 21.44 1.50 0.3V2302 19 44 53.71 �14 47 35.4 0.8430 21.25 1.80 0.2V2508 19 44 51.33 �14 49 57.4 1.0338 21.20 1.19 0.2V2694 19 44 51.11 �14 48 37.0 20.84 21.37 1.54 0.15V2872 19 44 56.20 �14 47 30.8 1.550 22.41 1.14 0.8V3034 19 44 58.00 �14 46 24.6 30.1 22.34 0.45 0.4V3748 19 44 56.21 �14 46 53.9 33.53 20.54 2.04 0.2V4443 19 44 54.74 �14 50 05.2 0.6479 23.16 � 1.2

The identi�ation map for the variable stars is reported in the paper of Antonello et al.(2002).
Referenes:Antonello, E., Mantegazza, L., Fugazza, D., Bossi, M., Covino, S., 1999, A&A, 349, 55Antonello, E., Fugazza, D., Mantegazza, L., Bossi, M., Covino, S., 2000, A&A, 363, 29Antonello, E., Fugazza, D., Mantegazza, L., Stefanon, M., Covino, S., 2002, A&A, inpressKayser, S., 1967, AJ, 72, 134Riess, A., Filippenko, A.V., Li, W., Tre�ers, R. et al., 1999, AJ, 118, 2675
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Table 2. Long period and irregular variables in Field A of NGC 6822Name �(2000) Æ(2000) Wh V �R Ampl Kayser[h m s℄ [Æ 00 0℄ [mag℄ Ident.V0002 19 44 51.90 �14 50 11.3 20.74 1.77 0.23V0005 19 44 57.15 �14 50 09.5 20.42 1.21 0.19V0008 19 44 54.06 �14 50 10.3 20.01 1.94 0.16V0081 19 44 51.72 �14 50 03.9 20.73 1.31 0.38V0100 19 45 03.27 �14 49 59.8 21.28 1.70 0.42V0103 19 44 58.87 �14 50 00.5 20.99 2.24 0.17V0126 19 45 05.36 �14 49 54.6 21.34 1.63 0.39V0130 19 44 58.73 �14 49 55.7 20.86 1.73 0.26V0131 19 44 58.75 �14 49 54.4 21.26 2.01 0.91V0160 19 45 03.63 �14 49 50.4 20.92 1.50 0.30V0161 19 45 03.48 �14 49 49.4 20.70 1.62 0.18V0181 19 44 56.74 �14 49 49.2 20.03 0.68 0.37V0212 19 44 51.42 �14 49 47.0 21.08 3.24 0.29V0218 19 45 00.38 �14 49 43.9 19.97 0.81 0.15V0226 19 44 57.45 �14 49 43.7 21.00 2.58 0.57V0321 19 45 01.26 �14 49 31.8 20.16 1.87 0.19V0331 19 45 03.80 �14 49 27.0 21.24 2.29 0.55V0384 19 44 57.32 �14 49 20.0 16.80 1.56 0.24 V19V0395 19 44 56.94 �14 49 22.0 20.82 1.74 0.55V0407 19 44 58.93 �14 49 20.0 21.71 1.99 0.67V0606 19 44 54.90 �14 48 55.5 21.78 � 0.79V0662 19 44 58.58 �14 48 46.8 21.64 � 0.49V0694 19 45 04.71 �14 48 42.3 21.14 2.31 0.42V0777 19 44 54.56 �14 48 28.6 21.10 1.45 0.29V0837 19 45 02.53 �14 48 23.9 20.95 2.02 0.31V0931 19 45 05.81 �14 48 15.0 21.25 3.04 0.58V1023 19 44 54.47 �14 48 06.4 17.67 1.53 0.43 V23V1041 19 44 50.99 �14 48 05.1 22.87 1.35 0.76V1051 19 45 02.82 �14 48 01.2 21.93 � 0.65V1052 19 45 05.78 �14 48 00.2 20.96 1.37 0.15V1099 19 45 04.13 �14 47 54.3 20.76 1.74 0.19V1118 19 44 53.80 �14 47 52.2 19.92 1.81 0.20V1160 19 44 55.28 �14 47 44.1 20.77 1.15 0.25V1175 19 44 53.55 �14 47 47.2 21.78 1.29 0.80V1201 19 44 51.83 �14 47 46.1 21.06 2.87 0.31V1429 19 45 01.99 �14 47 17.8 21.37 � 0.67V1430 19 45 01.93 �14 47 15.7 21.51 3.13 0.40V1438 19 44 50.86 �14 47 07.0 22.04 1.71 0.49V1470 19 45 03.92 �14 47 10.8 21.51 1.55 0.90V1514 19 45 06.33 �14 47 05.7 21.10 1.60 0.43V1521 19 45 02.96 �14 47 09.4 21.28 1.38 0.40V1534 19 45 00.52 �14 47 05.0 21.25 3.00 1.17V1562 19 44 54.29 �14 47 01.7 20.62 2.24 0.29V1578 19 44 53.79 �14 47 00.4 21.02 1.48 0.41V1598 19 44 57.48 �14 47 00.2 21.58 2.07 0.18
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Table 2. (ontinued)Name �(2000) Æ(2000) Wh V �R Ampl. Kayser[h m s℄ [Æ 0 00℄ [mag℄ Ident.V1648 19 44 53.38 �14 46 56.5 21.00 2.18 0.22V1692 19 44 58.04 �14 46 47.2 21.20 0.90 0.55V1719 19 44 51.97 �14 46 47.0 20.90 2.17 0.27V1726 19 44 51.63 �14 46 48.1 20.43 1.52 0.28V1795 19 44 53.78 �14 46 35.2 20.54 �0.45 0.23V1819 19 44 54.24 �14 46 35.1 20.86 1.38 0.38V1838 19 44 53.65 �14 46 29.0 20.28 1.81 1.15V1878 19 45 05.70 �14 46 25.8 21.48 � 0.92V1898 19 45 03.42 �14 46 18.3 21.17 1.98 0.51V2003 19 44 56.39 �14 50 11.4 20.85 1.42 0.44V2005 19 45 01.97 �14 50 06.5 20.67 2.18 0.22V2007 19 44 51.62 �14 50 07.2 21.56 1.37 0.34V2009 19 44 57.42 �14 50 02.3 20.66 2.15 0.32V2021 19 45 01.20 �14 49 52.4 21.01 0.74 0.79V2099 19 44 57.63 �14 49 06.1 20.92 1.69 0.21V2107 19 45 02.47 �14 49 04.3 20.14 2.09 0.27V2132 19 44 51.64 �14 48 57.9 18.84 1.44 0.11V2144 19 44 58.32 �14 48 52.3 19.78 1.77 0.28V2167 19 44 51.95 �14 48 36.6 19.96 1.46 0.18V2194 19 45 04.94 �14 48 20.8 20.90 2.03 0.39V2197 19 44 56.12 �14 48 22.6 20.86 1.66 0.50V2198 19 44 53.53 �14 48 20.7 21.64 1.71 0.33V2214 19 44 51.66 �14 48 15.5 21.91 1.98 0.33V2229 19 44 58.55 �14 48 02.5 21.47 � 0.45V2248 19 44 52.39 �14 48 03.7 19.67 2.07 0.48V2351 19 44 56.40 �14 47 04.6 20.71 0.44 0.56V2379 19 44 55.86 �14 46 57.3 20.31 0.48 0.48V2540 19 44 55.76 �14 49 43.1 19.93 2.12 0.15V2639 19 45 01.03 �14 49 02.7 21.53 2.11 0.34V2677 19 44 51.77 �14 48 49.0 21.31 1.50 0.39V2718 19 44 57.60 �14 48 28.0 17.96 1.66 0.16V2881 19 44 58.84 �14 47 26.6 21.41 1.72 1.60V2883 19 45 05.07 �14 47 25.0 20.44 1.70 0.52V3198 19 45 03.79 �14 47 31.6 21.08 2.45 0.32V3389 19 44 54.20 �14 48 45.1 21.08 1.67 2.05 V10V3391 19 44 54.97 �14 48 44.4 21.78 � 0.23V3416 19 44 57.87 �14 48 30.7 21.94 0.01 0.83V3440 19 44 54.93 �14 48 15.4 20.58 2.23 0.33V3491 19 44 53.81 �14 47 43.0 21.25 1.54 0.39V3587 19 44 59.43 �14 46 30.8 22.23 0.65 1.01V3610 19 44 56.75 �14 46 25.1 21.29 � 0.62V3642 19 44 55.50 �14 49 22.8 19.99 0.74 0.12V3699 19 45 01.11 �14 48 18.3 21.16 1.02 0.53V3775 19 44 54.50 �14 49 35.2 21.54 1.08 0.52V3808 19 44 59.17 �14 47 15.4 21.43 � 0.52V4175 19 44 57.70 �14 47 44.2 22.23 � 0.60
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NEW V(RI)C PHOTOMETRY OF SW LACERTAE ANDAB ANDROMEDAEDEREKAS, A.; KISS, L.L.; BEBESI, ZS.Department of Experimental Physis and Astronomial Observatory, University of Szeged,e-mail: l.kiss�physx.u-szeged.hu

In this note we present new CCD observations of two frequently observed lose elips-ing binaries. The target stars, SW Laertae (HD 216598, sp. type K0V, Vmax �8.6mag, P�0.3207 d) and AB Andromedae (SAO 73069, sp. type G5V, Vmax �9.6 mag,P�0.3319 d), are known to exhibit strongly hanging periods (SW La: Pribulla et al.1999; AB And: Kalimeris et al. 1994). Furthermore, both stars show signi�ant vari-ations in the light urve shapes suggesting the presene of spots on the stellar surfaes(SW La: Pribulla et al. 1999; AB And: Djura�sevi� et al. 2000). Therefore, ontinuousobservations are needed to follow short- and long-term variations, either the period or thelight urve shape is onsidered.Our new data were aquired on seven nights in Otober, 2001, using the 0.4m Cassegrain-type telesope of Szeged Observatory. The detetor was an SBIG ST{9 CCD (512�512pixels) equipped with standard V (RI)C �lters. SW La was observed on four nights(Ot. 7, 12, 13 and 14), while AB And on three nights (Ot. 22, 23 and 27). As a result,full phase overage was reahed for both stars. The exposure time varied between 10 and30 seonds, depending on the atual target brightness and weather onditions.The data were redued with standard tasks in IRAF1. We made aperture photome-try with IRAF/DAOPHOT. The omparison and hek stars were as follows: SW La{ omp=GSC 3215-1586, hek=GSC 3215-0906; AB And { omp=GSC 2763-0683,hek=2763-0878. While the magnitude di�erenes of the omparisons for AB And wereonstant within �0.02 mag in all three bands, we found slightly hanging data for theomparisons of SW La. Sample di�erential light urves obtained on Ot. 7, 2001 areshown in Fig. 1. The amplitude derease with the inreasing wavelength is harateristifor a pulsating variable. In order to determine whih omparison is the variable one, weperformed follow-up observations in V -band on Deember 8, 2001. The longer exposuretimes (50 to 90 seonds) allowed the use of many fainter �eld stars as additional om-parisons. The measurements overing almost 6 hours revealed that the hek star (GSC3215-0906) hanged its brightness on that night by about 0.05 mag. Thus, we onludethat it is a variable star and its use as omparison (or hek star, as used by Borkovits& B��r�o 1998 and Nelson 2000) for SW La should be avoided. Further observations areneeded to larify its real nature.1IRAF is distributed by the National Optial Astronomy Observatories, whih are operated by the Assoiation ofUniversities for Researh in Astronomy, In., under ooperative agreement with the National Siene Foundation.
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Table 1: New times of minimum for SW La and AB AndMJDmin min Filt. MJDmin min Filt.SW La 2452196.4256 I V2452190.3326 I V 2452196.4266 I R2452190.3331 I R 2452196.4255 I I2452190.3329 I I 2452197.2274 II V2452190.4936 II V 2452197.2279 II R2452190.4937 II R 2452197.2280 II I2452190.4932 II I 2452197.3869 I V2452195.3037 II V 2452197.3880 I R2452195.3040 II R 2452197.3885 I I2452195.3043 II I AB And2452195.4637 I V 2452205.3345 I V, R, I2452195.4651 I R 2452205.5026 II V, R, I2452195.4636 I I 2452206.3326 I V, R, I2452196.2660 II V 2452206.4982 II V, R, I2452196.2662 II R 2452210.3151 I V, R, I2452196.2653 II I 2452210.4806 II V, R, I

The pure instrumental data were standardized in the usual way (e.g. Henden &Kaithuk 1982) and the resulting di�erential photometry is available at the IBVS website(1498 and 692 individual points for SW La and AB And, respetively). The (V � RC)and (V � IC) olour indies were alulated for the epohs of V points by linear inter-polation of the neighbouring RC and IC data. We show the obtained standardized lightand olour urves in Fig. 2, where the data were phased using the updated periods takenfrom Pribulla et al. (2001).
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Figure 1. Di�erential light urves of the omparison stars of SW La. The solid lines denote runningaverages (binning length: 20 points).In order to hek the present status of the period hange for SW La and AB And,we have updated their O � C diagrams. For this purpose, 42 new times of minimumwere determined from the original instrumental di�erential V (RI)C data by �tting low-order (4�5) polynomials to the lowest parts of the light urves. In order to hek the
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Figure 2. Standardized light and olour urves of SW La (HJD0=2452190.3326) and AB And(HJD0=2452205.3350).
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presene of some systemati di�erenes between the epohs in di�erent photometri bands,we have alulated the mean di�erenes for both stars. The results for SW La arehminV �minRi = �55� 38 s and hminR �minIi = +35� 57 s, indiating that there is atendeny for earlier minima in V than in R, and I minima are simultaneous with R withinthe unertainty limit. No signi�ant di�erenes whih exeed the observational errors wasfound in the ase of AB And. Table 1 lists the mean of the minima times of the V (RI)observations for AB And, and the V (RI) minima times separately for SW La.Sine the most reent period update was published by Pribulla et al. (2001), weompared our epohs to preditions based on their elements (numbers in parentheses).The mean O�C values are the following: SW La (P=0.32071510 d, MJD0=51056.2896)hO�Ci = �0:0062 d (� �9 min); AB And (P=0.33189106, MJD0=51534.2504) hO�Ci =+0:0020 d (� +3 min). Longer O � C diagrams overing the last 10 years revealed thatthe period of SW La has been ontinuously dereasing (well-de�ned downward parabola,as shown in Fig. 3). Contrary to SW La, AB And had onstant period in the last deade(see Pribulla et al. 1999 and Borkovits & Heged�us 1996 for disussions of the long-termbehaviour). We onlude that the latest ephemeris given by Pribulla et al. (2001) forAB And is still appliable, while for SW La one should inlude the long-term behaviourof the period hange into the preditions with the following quadrati elements:HJDmin = 2451056:2903 + 0:32071414(65) � E � 2:57(30) � 10�10 � E2
The light urve of SW La learly shows the magnitude di�erene between the maxima(ÆV=0.05 mag, ÆRC=0.04 mag, ÆIC=0.03 mag), whih is usually attributed to stellar spotson the omponents. A spot-�tting analysis is beyond the sope of the present paper, herewe only note that BV photometry obtained in 1997 (Kiss et al. 1999) yielded suh lighturves, whih showed larger asymmetries (ÆV=0.10 mag). For AB And, ÆV=0.02 mag,ÆRC=0.02 mag, ÆIC=0.01 mag and signi�ant asymmetries of the minima were found,suggesting similar spot ativity in 2001 as found by Djura�sevi� et al. (2000) for 1990 (seetheir Fig. 1). A detailed analysis will address the long-term evolution of spot ativity forboth stars, for whih follow-up observations are planned in the next few years.This researh was supported by the \Bolyai J�anos" Researh Sholarship of LLK from the Hungarian Aademy ofSienes, FKFP Grant 0010/2001, Hungarian OTKA Grants #T032258 and #T034615 and Szeged ObservatoryFoundation. The observations were aquired during the ourse of Astronomial Seminars for students of astronomyat University of Szeged. The NASA ADS Abstrat Servie was used to aess data and referenes. This researhhas made use of SIMBAD Database operated at CDS, Strasbourg, Frane.
Referenes:Borkovits, T., Heged�us, T., 1996, A&AS, 120, 63Borkovits, T., B��r�o, I.B., 1998, IBVS, No. 4633Djura�sevi�, G., Rovithis-Livaniou, H., Rovithis, P., 2000, A&A, 364, 543Henden, A.A., Kaithuk, R.H., 1982, Astronomial Photometry, van Nostrand ReinholdCompanyKalimeris, A., Rovithis-Livaniou, H., Rovithis, P. et al., 1994, A&A, 291, 765Kiss, L.L., Kasz�as, G., F}ur�esz, G., Vink�o, J., 1999, IBVS, No. 4681Nelson, R.H., 2000, IBVS, No. 4840Pribulla, T., Chohol, D., Parimuha, �S., 1999, Contrib. Astron. Obs. Skalnat�e Pleso, 29, 111Pribulla, T., Vanko, M., Parimuha, �S., Chohol, D., 2001, IBVS, No. 5056
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OBSERVATIONS OF THE FLARE STAR EV La IN 2000-2001ZALINIAN, V.P.1; TOVMASSIAN, H.M.2; CARDONA, O.21 Byurakan Astrophysial Observatory of the Armenian National Aademy of Sienes2 Instituto Naional de Astrof��sia �Optia y Eletr�onia, AP 51 y 216, 72000, Puebla, Pue, M�exio

In 2000-2001 we ontinued observations of the are star EV La with the two-hannel(U and B) fast photometer (Zalinian & Tovmassian 1989) installed at the 40 m telesopeof the Byurakan Astrophysial Observatory (BAO), Armenia. Observations with thisphotometer allowed us to study the light urve of a are with high time resolution (0.5s). In previous observations we have deteted very short spiky ares of a duration lessthan a seond with rising times of about 0.1 s (Zalinian & Tovmassian 1987, Tovmassian& Zalinian 1988, Zalinian & Tovmassian 1997, Tovmassian et al. 1997a). Fast aresof a duration of a few seonds have been registered also by Tsvetkov et al. (1986) andShvartsman et al. (1988). Tovmassian et al. (1997b) showed that the spiky ares ourmostly after normal, longer lasting ares, and are systematially bluer than the preedingmain ares (Tovmassian et al. 1997b).The log of observations is presented in Table 1. The night sky bakground was mea-sured several times during one observing run. Therefore, the total duration of observationof the star itself is less than the time between the start and the end of observations. Ob-servations were made with integration time 0.5 s.
Table 1: The log of observations of EV La in 2000-2001.Date Start End Total durationUT UT h m21 Aug 2000 20 00 20 56 0 4523 Aug 2000 19 13 22 46 2 2525 Aug 2000 18 45 22 53 2 3526 Aug 2000 19 10 19 20 0 1026 Aug 2000 19 30 22 29 2 3027 Aug 2000 16 47 22 49 3 1028 Aug 2000 18 55 00 32 4 1504 Sep 2000 18 08 22 30 2 4508 Ot 2001 17 20 18 52 1 1024 Ot 2001 17 00 19 25 2 05

Sine the aim of our observations was detetion of fast ares, we measured the bright-ness of EV La in U and B in relation to its quiesent state. It is known that EV La
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is a variable star with an amplitude �V = 0:m08 (Pettersen, Kern & Evans 1983). Inobservations with the 40 m telesope made with integration time 0.5 s suh variationsare ertainly below the auray of our measurements. The omparison star C2 from Pet-tersen et al. (1983) was observed one in a night for ontrolling the registration systemof the photometer.During 22 hours of monitoring of EV La we deteted three ares. Light urves of thedeteted ares, and also the variations of (U � B) magnitudes of the star during ares,are presented in Figures 1-4. Eah point on the U �B graph is the average of 5 preedingand 5 subsequent measurements.The are on 23 August has relatively sharp rise and deline in the initial phase, followedby a slow deline (Figure 1). Unfortunately, the delining part of the are is interruptedfor the sky bakground measurement. However, the end of deline is seen on the reordmade after the sky bakground measurement. The total duration of the are exeeds 14min. One may notie a small derease of the emission of the star during about 70 s whihtook plae before the are.The slow rise of the are on 26 August starts at about 19h13m(Figure 2). After � 2 mthe brightness rose sharply during about 20 s. The slow deline is observed during about3m40�. Then observation was interrupted for sky bakground measurement. Observationsresumed after about 10 m, when the star was at quiesent state.The are on 4 September has a omposite nature (Figure 3). There is a short spikypreare at 18h47m30s. The main are started � 10 s later and lasted � 20 s. It onsists,probably, of a few spiky ares. The entral part of the light urve of the preare andmain are is presented in Figure 4. About 2 m later two small and short ares are seenin U. However, their presene in B is not ertain. Generally some of the spikes in U arenot ertainly seen in B due, probably, to their relative faintness, they are smaller of the3� level.In Table 2 the following parameters of the deteted ares: the date of the are, theare magnitudes �U and �B, the (U �B) olor of the star at the peak of the are, andthe total duration of the are are given.

Table 2: The parameters of the EV La ares.Date �U �B (U �B) Totalduration23 Aug 2000 3:m1 1:m1 �1:m20 14m10s26 Aug 2000 1:m6 0:m8 �0:m05 > 4m04 Sep 2000y 1:m9 0:m6 �0:m55 � 1s04 Sep 2000 2:m5 0:m7 �1:m05 0m20s
VPZ is grateful to the CONACYT Projet 34564-E and to the INAOE for �nanialsupport and hospitality during the redution of observational data and preparation ofpaper at INAOE.
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Figure 1. The are of EV La on 23 August 2000. In the gap of the light urve the sky bakgroundwas measured.

Figure 2. The are of EV La on 26 August 2000.

Figure 3. The are of EV La on 4 September 2000. It onsists, possibly, of a few spiky ares.



4 IBVS 5256

Figure 4. The light urve of the main are of EV La on 4 September 2000 with higher resolution.

Referenes:Pettersen, B.R., Kern, G.A. & Evans, D.S., 1983, A&A, 123, 184Shvartsman, V.F., Beskin, G.M., Gershberg, R.E., Neizvestni, S.I., Plakhotenkova, V.L.& Pustilnik, L.A., 1988, Izv. Crimean AO, 79, 71Tovmassian, H.M. & Zalinian, V.P., 1988, Astro�zika, 28, 131Tovmassian H.M., Reillas, E., Cardona, O. & Zalinian, V.P., 1997a, IBVS, No. 4465Tovmassian H.M., Reillas, E., Cardona, O. & Zalinian, V.P., 1997b, Rev. Mex. AA, 33,107Tsvetkov, M.K., Antov, A.P. & Tsvetkova, A.G., 1986, Comm. Konkoly Obs. Hung.Aad. Si., No. 86, 435Zalinian, V.P., & Tovmassian, H.M., 1987, IBVS, No. 2992Zalinian, V.P., & Tovmassian, H.M., 1989, Contr. Byurakan Obs., 61, 142Zalinian, V.P. & Tovmassian, H.M, 1997, IBVS, No. 4464
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KOFF, R.A.1; HENDEN, A.A.2; KAISER, D.H.3; LUBCKE, G.C.4; TERRELL, D.51 1915 West 101st Avenue, Denver, CO, 80260, USA, e-mail: Bob.Ko��worldnet.att.net2 Universities Spae Researh Assoiation/U.S. Naval Observatory, P.O. Box 1149, Flagsta�,AZ 86002-1149, USA, e-mail: aah�nofs.navy.mil3 2631 Washington Street, Columbus, IN, 47201, USA, e-mail: dhkaiser�sprynet.om4 3871 Patrik Henry Way, Middleton, WI, 53562, USA, e-mail: gil2�ix.netom.om5 Dept. of Spae Studies, Southwest Researh Institute, 1050 Walnut St., Suite 426, Boulder,CO 80302, USA, e-mail: terrell�boulder.swri.edu
In Deember 2000 while onduting a period study of the asteroid (391) Ingeborg , Ko�used GSC 4686 2315 as a omparison star. During one 5 hour period GSC 4686 2315 fadedby more than one magnitude. Observations on subsequent nights allowed for the deter-mination of a preliminary period of 0.9 day. Assistane was sought by way of an Internetmailing list, and the Elipsing Binary Team of the AAVSO joined the investigation.Henden used the USNO 1.0-m telesope with an SITe 1024�1024 thinned, baksideilluminated CCD and standard Johnson-Cousins BV RI �lters along with Landolt stan-dards to determine standard magnitudes for the variable and the omparison stars. Thesedata are in Table 1 and the errors in the last deimal plae are given in parenthesis.GSC 4686 2077 was hosen as the omparison and GSC 4686 2303 as the hek star.Astrometry is based on the USNO-A 2.0 and has less than 100 mas internal errors.Table 1. Standard magnitudes and olor indiesGSC RA (J2000) De (J2000) V B � V V �R R � I4686 2315 01:51:05.93 �3:32:40.90 13.769(2)1 0.948(5) 0.547(4) 0.533(5)14.633(5)213.822(4)3 0.949(9) 0.544(6) 0.48(1)4686 2077 01:51:00.90 �3:28:58.47 14.352(6) 0.390(2) 0.242(6) 0.266(9)4686 2303 01:51:01.39 �3:31:53.87 12.518(1) 0.688(3) 0.410(2) 0.416(3)1 Phase 0.282 Primary min.3 Seondary min. at phase 0.51More omplete photometri information about all stars within 5 armin of the variablean be found in �le 5257-t1.txt at the IBVS web site.Ko� initially used his 0.20-m SCT + Cookbook 245 CCD un�ltered with later follow upobservations done with an SBIG ST-6 CCD un�ltered. Kaiser used his 0.35-m SCT + ST-9E CCD + V �lter. Lubke observed with his 0.28-m SCT + ST-9E CCD + V �lter. Atotal of 6 times of minimum were obtained whih are listed in Table 2.
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Table 2. Times of primary minimumHJD (error) Observer Epoh O � C2451910.7266 (1) AAH �1 0.0002451911.6640 (5) RAK 0 0.0012451911.6631 (2) AAH 0 0.0002451927.5733 (2) GCL 17 �0.0022452155.9596 (3) RAK 261 0.0002452201.8232 (3) RAK 310 0.000The CCD times of minimum were determined with the software AVE (Barbera 2000)based on the Kwee & Van Woerden method (Kwee - Van Woerden 1956). A least squaressolution gives the result of elements:Min: I = HJD 2451911:6628 + 0:d936002� E:�0:0005 � 0:000003

All data are phased to these elements and the ombined light urves are shown inFigure 1.

Figure 1. Combined un�ltered and V �ltered light urve GSC 4686 2315.
The light urve reveals that the system is a short-period Algol. The un�ltered dataover two observing seasons and indiate that there are asymmetries in the light urve onthat timesale, typial of migrating spots. However, the light urve is also onsistent withthe ase of episodi mass transfer from the lobe-�lling seondary with subsequent impaton the surfae of the detahed primary. This situation would result in a brightening of thesystem in the maximum preeding the primary elipse, whih is the ase in the un�ltered
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light urve from 2000. The un�ltered light urve from 2001 shows the system in a state ofquiesene with the outside-elipse variations mainly due to the reetion e�et. Multi-band photometry (espeially at H�) and spetrosopy during times of enhaned maximawould settle the question.Observations in and around seondary minimum show large variations from one nightto another, variations nearly as large as the elipse depth itself in the V �lter. Beausethe un�ltered observations have an e�etive wavelength longer than the V �lter, theseondary elipse is deeper than for the V data and this e�et is not as striking. Thisvariation is most likely due to the stohasti nature of the mass transfer, with quiesentperiods resulting in a well-behaved seondary elipse note the V light urve data afterphase 0.5 whih were taken during the night of JD 2451905) and ative periods resultingin a disturbed elipse (note the data leading up to phase 0.5 whih were taken on thenights of JD 2451933 and JD 2451963). Supporting this hypothesis is the fat that theative-period data have a larger satter than the quiesent-period data, indiative of amass transfer event.
Referenes:Barbera, R., AVE software, http://www.gea.esa.esKwee, K. K., and Van Woerden, H., 1956, BAN, 12, 327
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THE FIRST GROUND-BASED PHOTOMETRYOF CONTACT BINARIES FN Cam AND EX LeoPRIBULLA, T.1; CHOCHOL, D.1; VA�NKO, M.1; PARIMUCHA, �S.1;21 Astronomial Institute of the Slovak Aademy of Sienes, 059 60 Tatransk�a Lomnia, Slovakia,e-mail: (pribulla,hohol,vanko)�ta3.sk2 Faulty of Theoretial Physis and Geophysis, University of P.J. �Saf�arik, Moyzesova 16, 040 01 Ko�sie,Slovakiae-mail: parimuh�ta3.sk

FN Cam (HD 46005, HIP 79886, 9h22m58:s0, +77Æ13010:009, 2000.0, Vmax = 8:m58; Vmin =9:m05) is one of the systems disovered by the Hipparos mission (ESA, 1997). In the Hip-paros atalogue it is lassi�ed as a ontat binary of F2 spetral type with the followingephemeris for the primary minimum:Min I = 2 448 500:427 + 0:677128� E: (1)EX Leo (HD 93077, HIP 52580, 10h45m06:s8, +16Æ20015:007, 2000.0, Vmax = 8:m27; Vmin =8:m49) is another system disovered by Hipparos and lassi�ed as a � Lyrae variable ofF5 spetral type with the following ephemeris for the primary minimum:Min I = 2 448 500:008 + 0:408604� E: (2)Both systems were observed spetrosopially. For FN Cam Ruinski et al. (2001),determined q = K1=K2 = 0.222�0.005 and (m1 +m2) sin3 i = 2.496�0.069 M� and gavetwo estimates of the spetral type: A9 and F2. For EX Leo Lu et al. (2001) determinedq = 0.199�0.004 and (m1 +m2) sin3 i = 1.255�0.036 M� and F6V spetral type. Both
Table 1: New times of the primary (I) and seondary (II) minima. The standard errors of the minimaare given in parentheses. The (O-C) residuals are given with respet to the Hipparos ephemeridesJDhel type (O � C)2 400 000+FN Cam 52292.3670(5) I 0.023252304.5563(2) I 0.024252307.2611(7) I 0.020552310.3107(3) II 0.0230EX Leo 52309.6134(5) II �0.014052320.4419(1) I �0.013552321.4647(2) II �0.0122
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Figure 1. The UBV light urves of FN Camrelative to HD78846. The UB observationswere shifted for larity and phased aording toephemerides (3).
Figure 2. The UBV light urves of EX Leorelative to HD92511. The UB observationswere shifted for larity and phased aording toephemerides (4)

systems were lassi�ed as A-type ontat binaries. Apart from the Hipparos photometryno photoeletri or CCD light urve of the systems has been published.
Photoeletri light urves were obtained at the Star�a Lesn�a and Skalnat�e Pleso obser-vatories of the Astronomial Institute of the Slovak Aademy of Sienes. FN Cam wasobserved during 6 nights on January 4, 17, 29 and February 1, 2, 4, 2002 and EX Leoduring 4 nights February 3, 4, 14, 15, 2002. At both observatories 0.6-m Cassegrain tele-sopes equipped with a single-hannel photoeletri photometer were used. The standardUBV �lters were used for all observations. Data redution, the atmospheri extintionorretion and transformation to the standard UBV system were arried out in the usualway (see Pribulla et al., 2001). For all observations of FN Cam HD 78846 and HD 81282were used as the omparison and hek star, respetively. In ase of EX Leo HD 92511 andHD 92648 were used. Both systems show small light-urve hanges seen in the di�erenesof maximum height of FN Cam and the hanges of the seondary minimum of EX Leo(see Figure 1). All individual observations are available in �le 5258-t3.txt and 5258-t4.txt. Four new minima times of FN Cam (Table 1) determined using Kwee & van Woerdenmethod (weightw = 2), together with Hipparos JD0 (w = 1) and time of the spetrosopionjuntion T0 = 2451 351.1554 (w = 1) determined by Ruinski et al. (2001) providethe new ephemeris: Min I = HJD 2 452 292:3667 + 0:6771320 �E;�12 �6 (3)In the ase of EX Leo our three minima augmented by the Hipparos JD0 and thetime of the spetrosopi onjuntion T0 = 2451 615.6025 (Lu et al., 2001) provide thefollowing ephemeris:Min I = HJD 2 452 309:4099 + 0:40860258 �E:�3 �8 (4)
The photometri elements were determined using the 1992 version of the Wilson &Devinney (1971) ode. Due to a lower preision of the U observations only the BV datawere used to determine the photometri elements. The mean temperature of the primaries
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Figure 3. The best �ts to the BV observationsof FN Cam. Figure 4. The best �ts to the BV observationsof EX Leo
Table 2: Photometri elements and their standard errors (given in parentheses). Fill-out is de�ned asF = 
inn�

inn�
out ). Parameters not adjusted in the solution are denoted by a supersript \a"FN Cam EX LeoParameteri [Æ℄ 71.2(2) 61.1(1)q 0.222a 0.199a
 2.162(2) 2.190(2)Fill-out 0.88(2) 0.31(2)T1 [K℄ 6700a 6330aT2 [K℄ 6848(11) 6167(13)LB1 =(LB1 + LB2 ) 0.754(1) 0.825(1)LV1 =(LV1 + LV2 ) 0.760(1) 0.823(1)
of FN Cam and EX Leo were set aording to F2V (T1 = 6700 K) and F6V (T1 = 6330 K)spetral types using the alibration of Popper (1980). The limb and gravity darkeningoeÆients as well as bolometri albedos were �xed appropriate to the onvetive envelopeas usual for ontat binaries. The resulting photometri parameters are given in Table 2and the orresponding �ts to the BV observations of FN Cam and EX Leo are shown inFigure 2. The errors reported is Table 2 are underestimated due to the applied modellingode.For FN Cam we exluded observations in the B passband in the phase interval 0:6�0:9,where the light urve is depressed probably by the presene of spots. Although there seemsto be an interval of onstant light during the seondary minimum the system is ertainlypartially elipsing. For q = 0:222 and F = 0.88 the total elipses our for inlinationsi > 76:Æ73. It is interesting to note that the O'Connell e�et is of the opposite sign in theB and V passbands. That's why the attempt to improve the �t by introduing a spot oneither of the omponents failed. The inlination angle ombined with the spetrosopielements leads to the following masses of the omponents: m1 = 2.40�0.06 M� and m2= 0.53�0.02 M�. It is interesting to note that the system is quite overmassive for itsspetral lassi�ation.Sine the light urve of EX Leo seems to be variable, we analyzed only the observationsperformed on the �rst two nights with the full overage of the light urve. The resultingmasses of the omponents are: m1 = 1.56�0.04 M� and m2 = 0.31�0.01 M�.
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ERRATA FOR ISSUES 4997 AND 5145

ERRATUM FOR IBVS 4997The delination of V1823 Cyg is, of ourse, +34Æ38033:006 instead of the +3Æ... printedin the paper.
The Editors

ERRATUM FOR IBVS 5145In IBVS 5145 the referene to the paper \Ben, A.J., 1943, AN, 11, No. 3" is erroneous.The orret referene is:P. Guthnik, H. Shneller, 1944, Astronomishe Abhandlungen (Erg�anzungshefte zu denAstronomishen Nahrihten), 11, 3.
The Editors
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GSC 1377-0969 (Brh V65), GSC 0477-0889 (Brh V100) ANDGSC 0669-0674 (Brh V102) ARE NEW W UMa VARIABLES(BAV Mitteilungen No. 150)

LLOYD, C.1; FRANK, P.2;5; BERNHARD, K.3;5; MOSCHNER, W.4;51 Spae Siene & Tehnology Department, Rutherford Appleton Laboratory, Chilton, Didot,Oxon. OX11 0QX, UK, e-mail: l�astro1.bns.rl.a.uk2 D{84149 Velden, Germany, e-mail: frank.velden�t-online.de3 A{4030 Linz, Austria, e-mail: kl.bernhard�aon.at4 D-57368 Lennestadt, Germany, e-mail: wolfgang.moshner�t-online.de5 Bundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Munsterdamm 90,D{12169 Berlin, Germany
The three stars desribed here result from a programme to disover and lassify newvariables on the edge of the northern Milky Way. A disussion of the �rst group of starsand a more detailed desription of the programme is given by Bernhard & Lloyd (2000,Paper1). Further information and an up-to-date list of the variables an be found athttp://mitglied.tripod.de/KlausBernhard/index.html .The survey and follow-up observations by Bernhard were made using a 20-m Shmidt-Cassegrain telesope with an un�ltered Starlight Xpress SX CCD amera, with a SonyICX027B hip. Further details are given in Paper 1. The observations by Frank were madeusing a 30-m at-�eld amera and an OES-LCCD11 amera with a Kodak KAF-400hip. An IR ut-o� �lter was used for the later observations, those of Brh V100 and V102,but not for V65. The observations of Moshner were made using a 32-m Rithey-Chr�etientelesope with an un�ltered SBIG ST9 CCD amera and Kodak KAF-0261E hip. Allthe detetors have a very broad response, peaking near 6000�A, giving approximate V toR-band magnitudes, depending on the olour of the star.The magnitudes of the variables are determined relative to an ensemble of omparisonstars and are then alibrated approximately with respet to one referene star with a GSCmagnitude. In most ases small o�sets have been applied to orretly align the data dueto di�erenes in the instrumental response.GSC 1377-0969 = Brh V65 (Bernhard 2001a) (08h15m46:s8 +16Æ2105700 2000) was re-observed after the survey observations on six nights by Moshner and two nights byFrank in February 2001, and February and Marh 2002. The referene star used wasGSC 1377-0370 (V � 11:m5). Brh V65 has b = 12:3 and r = 11:2 in the USNO A2.0atalogue, and BT = 12:m2 � 0:m2 and VT = 12:m3 � 0:m3 in the Tyho-2 atalogue. Thelight urve is almost sinusoidal so there is a possible unertainty of a fator of two in the
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Figure 1. The phase diagram of GSC 1377-0969 = Brh V65 assuming that the referene star GSC1377-0370 has V = 11:m5. The CCD observations of Moshner (open squares), Frank (open irles) andBernhard (�lled irles) are folded with the ephemeris given in the text. No relative o�sets have beenapplied to the major data sets.
Table 1: Brh V65 - Times of minimaHJD O � C Min HJD O � C Min2451955.3907(2) +0.0003 II 2452321.3306(2) �0:0001 II2451956.3787(2) �0:0007 II 2452338.3917(8) +0.0002 I2451964.2923(4) +0.0007 II 2452342.3502(8) +0.0026 I2451968.4929(10) �0:0021 I

period from the photometry alone. However, an almost omplete light urve has beenobserved by Moshner whih shows a small di�erene in alternate minima. The mostlikely interpretation is that the star is a W UMa variable with almost idential elipses.The olour, although poorly determined, the range of variation, 0:m35, and the galati o-ordinates, l = 207; b = +26, are all onsistent with this interpretation, and argue againstit being a � Cephei or Æ Suti variable. In total seven elipses have been observed andthe times of minima (and errors) are given in Table 1. The light urve is shown in Figure1 and the ephemeris of primary minimum is given byHJDMinI = 2451968:495 + 0:d494514� E:�1 �2
GSC 0477-0889 = Brh V100 (Bernhard 2001b) (19h26m28:s1 +07Æ1104900 2000, l =43; b = �4) is lassed as non-stellar in GSC 1.1 and 1.2 and does not appear in theUSNO A2.0 atalogue, whih does note a faint ompanion at 800 with r = 14:3. The stardoes appear in GSC 2.2 with b = 12:5 and r = 11:3. Brh V100 was observed on 14 nightsduring the survey phase and on a further two nights by Bernhard and six nights by Frank,in August 2001. The referene star used was GSC 0477-1815 (V � 11:m1). The period
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Figure 2. The phase diagram of GSC 0477-0889 = Brh V100 assuming that the referene star GSC0477-1815 has V=11:m1. The CCD observations of Frank (open irles) and Bernhard (�lled irles) arefolded with the ephemeris given in the text.

Figure 3. The phase diagram of GSC 0669-0674 = Brh V102 assuming that the referene star GSC0669-0620 has V = 12:m0. The CCD observations of Bernhard (open irles), Frank (�lled irles) andMoshner (open squares) are folded with the ephemeris given in the text.
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has been determined unambiguously and the resulting light urve is shown in Figure 1.The two minima are slightly unequal and suggest that the star is a W UMa variable.The amplitude of 0:m15 and the GSC 2.2 olour are at least not inonsistent with thisinterpretation. An almost omplete light urve was observed by Frank whih shows asmall but lear di�erene in the elipses. The ephemeris of primary minimum isHJDMinI = 2452140:960 + 0:d60926� E:�2 �6Following the initial observations by Bernhard (2002) GSC 0669-0674 = Brh V102(04h29m24:s9 +09Æ0503100 2000) was observed on a further night by Moshner and six nightsby Frank, during January and February 2002. The referene star used was GSC 0669-0620(V � 12:m0). The period of Brh V102 has also been determined unambiguously and thestar is also shown to be a W UMa variable with an amplitude of 0:m3. Frank observed aomplete light urve and in this ase there is a lear di�erene between the two minima.The galati o-ordinates, l = 186; b = �26, are onsistent with this interpretation. Theb � r olour from the GSC 2.2 and USNO A2.0 atalogues is 1.4 and 0.9 respetively,and while not well determined, is also onsistent with the lassi�ation. Times of minimafrom six elipses are given in Table 2. The ephemeris of primary minimum isHJDMinI = 2452308:291 + 0:d38786� E:�1 �3

Table 2: Brh V102 - Times of minimaHJD O � C Min HJD O � C Min2452307.3195(9) �0:0019 II 2452309.4592(14) +0.0046 I2452308.2914(7) +0.0004 I 2452310.4216(11) �0:0026 II2452309.2610(6) +0.0003 II 2452320.3142(4) �0:0005 I
Aknowledgements. It is a pleasure the aknowledge the use of the SIMBAD database,operated by the CDS at Strasbourg, Frane.

Referenes:Bernhard K., 2001a, vsnet-newvar, No. 757http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/vsnet-newvar/msg00757.htmlBernhard K., 2001b, vsnet-newvar, No. 1058http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/vsnet-newvar/msg01058.htmlBernhard K., 2002, vsnet-newvar, No, 1393; to appear at:http: //www.kusastro.kyoto-u.a.jp/vsnet/Mail/vsnet-newvar/msg01393.htmlBernhard, K., Lloyd, C., 2000, IBVS, No. 4920
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EMISSION-LINE FLARE OF ES 560BSIL'CHENKO, O.K.1; MOISEEV, A.V.21 Sternberg Astronomial Institute, University av.13, 119992 Mosow, Russia,e-mail: olga�sai.msu.su2 Speial Astrophysial Observatory, Nizhnij Arkhyz, 369167 Karahaevo-Cherkesia, Russia,e-mail: moisav�sao.ru

ES 560 (ADS 2594) is a visual double star with the separation of 9:s5. We observedit spetrosopially starting from 1996 to alibrate an orientation of the frame of theMulti-Pupil Field (Fiber) Spetrograph of the 6m telesope (MPFS, Afanasiev et al.1996, http://www.sao.ru/�gafan/devies/mpfs/) during our investigation of stellarpopulations in the enters of nearby galaxies; later the brighter omponent of the double,ES 560A, whih has a spetral lassi�ation of K2 (SIMBAD), was used by us as a line-of-sight veloity standard for ross-orrelation with the galati spetra. The spetra ofES 560B were not used but were still stored in the arhive of our observational data. Thedetailed log of the observations of ES 560 with the MPFS is given in Table 1.Table 1. Log of the spetral observations of ES 560 with the MPFS of the 6m telesopeDate UT Exposure Detetor Spetral range(start) (s)1996 Aug 17 00:50 180 CCD K585 520� 580 4800{5600 �A1996 Aug 18 01:14 180 CCD K585 520� 580 4800{5600 �A1996 Ot 10 03:19 180 CCD ISD017A 1040� 1160 4100{5500 �A1997 Nov 1 02:38 270 CCD K585 520� 580 4700{5500 �A1998 Jan 19 16:12 180 CCD K585 520� 580 4700{5500 �A2001 Jan 28 19:00 60 CCD TEK 1024� 1024 4250{5600 �A2001 Sep 22 01:58 240 CCD TEK 1024� 1024 4250{5600 �A2002 Mar 9 17:03 240 CCD TEK 1024� 1024 4250{5600 �A
During our last observational run with the MPFS, in Marh 2002, we have exposedES 560 as usually and have immediately seen that the spetrum of ES 560B has notieablyhanged: now it ontains strong narrow Balmer emission lines, H� with EW = 13�A andH with EW = 11�A falling into our spetral range. Careful examination of the pastspetra of ES 560B, starting from August 1996, has revealed an early presene of thevery weak emission H� omparable to the noise; now its intensity has risen by more thanan order. The full evolution of the spetrum of ES 560B in the spetral range of 4300{5450 �A is shown in Figure 1; all the ontinua are normalized to the same level and after
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Figure 1. The evolution of the spetrum ES 560B from 1996 to present (two spetra of August 1996are o-added); the ontinua are normalized and subtrated
that subtrated, and the shift along the ordinate axis for every spetrum is seleted toprovide a lear presentation.

Table 2. The ratio of brightnesses of two omponents of the double star ES 560Date FluxB=F luxA1996 Aug 17 0.0861996 Aug 18 0.0761996 Ot 10 0.0601997 Nov 1 0.0481998 Jan 19 0.0472001 Jan 28 0.1152001 Sep 22 0.1872002 Mar 9 0.037
By using SIMBAD, we have made ross-identi�ation of ES 560B over some atalogues.The star is mentioned as V 577 Per by Kazarovets et al. (1999) in their 74th list devoted tovariable stars disovered by HIPPARCOS (the Hipparos name of ES 560 is HIC 16563).A more lose examination of their desription shows that HIPPARCOS has presented aphotometry of two the stars of the double system ES 560 together, and the summedmagnitude varies by some 0.1 mag. What star is variable, ES 560A or ES 560B, has beenstill unknown. With our integral-�eld spetrosopy, we are able to alulate a ratio of thetwo star's uxes; these ratios measured in the 100 �A -band entered at the wavelength of
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5000 �A, from 1996 to Marh 2002, are presented in Table 2, and their typial aurayis 0.003{0.005. One an see that the relative brightness of ES 560B varies by a fator of5, the SIMBAD information about VA = 8:m3 and VB � 10:m5 being related rather to thelose-to-high state of ES 560B. Sine the summed magnitude, aording to HIPPARCOS,varies by � 0:1 mag, and not by 1.5 mag as it would be if the brighter omponent hangesits ux by a fator of 5, we should onlude that it is ES 560B that is the variablestar. Interestingly, the bright are of emission lines ourred some month later (Marh 9,2002) than the maximum ontinuum brightness (September 22, 2001, aording to Table2). We an suggest that there is either a few month delay between the emission lineand ontinuum brightening, or the two events are two independent short ares with fastevolution.What may be the nature of the variable star ES 560B? Another result of the ross-identi�ation of ES 560 over various atalogues is a �nding that a bright extreme-ultravioletsoure is related to this double system. Firstly, ROSAT WFC survey in the spetralrange of 60{200 �A (Pounds et al. 1993), and later EUVE all-sky survey at the wavelengthof 100 �A (Bowyer et al. 1994) have mapped a rather bright soure near ES 560 { 2REJ033314+461549 and EUVE 0333+462. As the spatial resolution of both surveys is aboutone arminute, it is impossible to identify the UV soure with ES 560A or ES 560B un-ambiguously. Mason et al. (1995) made spetral observations of the optial ounterpartsof the ROSAT EUV soures, and have found weak emission ativity in both stars: anemission line of CaII3933 with EW = 0:3 �A, but no Balmer emissions, in ES 560A and anemission line H� with EW = 2�A in ES 560B; the latter star is lassi�ed by them as dMe.The possibility that ES 560B is a aring late-type dwarf may explain the most phenomenadesribed here; however it is somewhat strange that a rather bright (V � 10:5) nearbyaring star has not been disovered yet.We thank Profs. N.N. Samus and M.M. Katsova for the very helpful disussions of thiswork in the �eld quite new for us. This researh has made use of the SIMBAD database,operated at CDS, Strasbourg, Frane.
Referenes:Afanasiev, V.L., Dodonov, S.N., Drabek, S.V., Vlasyuk, V.V., 1996, MPFS Manual.,Nizhnij Arkhyz: SAO RAS Publ.Bowyer, S., Lieu, R., Lampton, M. et al., 1994, ApJ Suppl. Ser., 93, 569Kazarovets, E.V., Samus, N.N., Durlevih, O.V. et al., 1999, IBVS, 4659, 1Mason, K.O., Hassall, B.J.M., Bromage, G.E. et al., 1995, MNRAS, 274, 1194Pounds, K.A., Allan, D.J., Barber, M.A., et al. 1993, MNRAS, 260, 77
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V893 So IS NOT AN ER UMa-TYPE STARKATO, TAICHI1; MATSUMOTO, KATSURA2;1; UEMURA, MAKOTO11 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan,e-mail: (tkato,uemura)�kusastro.kyoto-u.a.jp2 Graduate Shool of Natural Siene and Tehnology, Okayama University, Okayama 700-8530, Japan,e-mail: katsura�.okayama-u.a.jp

V893 So is a reently redisovered bright dwarf nova (Kato et al., 1998). The starwas subsequently found to be an elipsing dwarf nova below the period gap (Thorstensen,1999; Matsumoto et al., 2000; Bruh et al., 2000). Most reently, Mason et al. (2001)proposed an idea that V893 So is an ER UMa-type dwarf nova. From their analysis ofthe evolutionary state of V893 So, Mason et al. (2001) proposed that all ER UMa starsmay be newly formed atalysmi variables (CVs).ER UMa stars are a lass of SU UMa-type dwarf novae (for a reent review of SU UMa-type dwarf novae, see Warner, 1995), whose known members are ER UMa, V1159 Ori,RZ LMi, DI UMa and IX Dra (Kato, Kunjaya, 1995; Robertson et al., 1995; Nogamiet al., 1995; Kato et al., 1996a; Ishioka et al., 2001). ER UMa stars are known toshow extremely short (19{50 d) superyles (intervals between suessive superoutbursts),short intervals (3{5 d) between normal outbursts, low amplitudes of superoutbursts (<3mag), and extremely large (0.30{0.45) duty yles of superoutbursts (see folded �gures inRobertson et al., 1995; Kato, 2001). A omparison of basi parameters of ER UMa starsan be found in Table 1 of Kato et al. (1999). ER UMa stars are also known to showlarge-amplitude superhumps during the earliest or rising stage of an superoutburst (Katoet al., 1996b).Mason et al. (2001) analyzed the light urve from VSNET1, and identi�ed outburstintervals of �30 d as being a superyle and normal outburst with amplitudes of <1 magevery few days. Here we report an argument against this interpretation.First, a superyle of ER UMa-type dwarf novae is largely oupied by a long-lastingsuperoutburst (Kato et al., 1999). In ontrast to the usual duty yle (0.30{0.45) ofsuperoutbursts in ER UMa stars, the outbursts of V893 So, whih our every �30 days,last only less than a few days (see Figure 1), and amount to a duty yle of only �0.1.Furthermore, no superhumps, whih are always seen during ER UMa-type superoutbursts,have yet been observed during these outbursts (S. Kiyota, private ommuniation). Theobservations on 1999 May 12 and 13 by Matsumoto et al. (2000) were done during arise of suh an outburst, and no signature of superhumps was observed, in spite of thefat that all known ER UMa stars exhibit strong superhumps even during the rise tosuperoutburst (Kato et al., 1996b). These outbursts bear all harateristis of normaloutbursts rather than those of superoutbursts.1http://www.kusastro.kyoto-u.a.jp/vsnet
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Figure 1. Representative long-term light urve of V893 So from visual observations reported toVSNET.
Seondly, what were referred to as possible minioutbursts (<1 mag) every few days inMason et al. (2001) are not evident as shown in Figures 1 and 2. Both visual and CCDobservations show only irregular variations whih are frequently met in CVs. Furthermore,normal outbursts of ER UMa have amplitudes of �2 mag (Figure 2, lower panel), whihare signi�antly larger than the variation seen in V893 So. The presene of quiesentvariations in V893 So had also been independently disovered and disussed by Bruhet al. (2000). Bruh et al. (2000) found a variation up to 0.5 mag from one orbitto next. The amplitude of this variation is quite omparable to the one desribed inMason et al. (2001). Furthermore, the time sale of this variation is an order of an orbit(�0.076 d), whih is far shorter than the time sales of dwarf-nova outbursts. As pointedout by Bruh et al. (2000), the short-term variations of V893 So in some aspets bearsimilarity to those of OY Car and Z Cha (f. Cook, Warner, 1984; Wood et al., 1989).These variations may therefore be better understood as an enhaned ativity sometimesobserved in high-inlination systems (Kato et al., 2001) and referenes therein.From these �ndings, we onlude that V893 So bears no similar haraters with ERUMa star, and that the argument in Mason et al. (2001) aording to whih V893So provides evidene that all ER UMa stars may be newly formed CVs needs to bereonsidered.We are grateful to Rod Stubbings, Berto Monard, and Andrew Peare, who reportedvital observations to VSNET. Part of this work is supported by a Researh Fellowshipof the Japan Soiety for the Promotion of Siene for Young Sientists (KM, MU). Thiswork is partly supported by a grant-in aid (13640239) from the Japanese Ministry ofEduation, Culture, Sports, Siene and Tehnology.
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Figure 2. Comparison of light urves between V893 So (upper) and ER UMa (lower). Filled squaresand open irles represent visual observations by VSNET observers and CCD observations by theauthors. CCD observations were arried out using a 25-m Shmidt-Cassegrain telesope and an ST-7CCD. The zero-point adjustment was made using Kiyota's CCD observation (private ommuniation).The typial errors of observations are 0.2 mag (visual), 0.1 mag (CCD). The light urve of V893 So isstrikingly di�erent from that of ER UMa in that it ompletely laks long-lasting superoutbursts (ERUMa, marked with tiks) and frequent short outbursts between superoutbursts.
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COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5263 Konkoly ObservatoryBudapest20 April 2002HU ISSN 0374 { 0676CCD TIMES OF MINIMA OF FAINT ECLIPSING BINARIES IIIJAN �SAF�A�R; MILOSLAV ZEJDAN. Copernius Observatory and Planetarium, Krav�� hora 2, Brno, Czeh Republie-mail: safar�hvezdarna.z, zejda�hvezdarna.z
Observatory and telesope:1600Newtonian telesope (f/1750 mm) at N. Copernius Observatory and Planetar-ium in BrnoDetetor: CCD amera SBIG ST-7, Peltier ooling, KAF1600 hip,90 � 130 FOV, 255 � 382 pixels.Method of data redution:Redution of the CCD frames was made with a software pakage Munidos 1 .
Method of minimum determination:The minima times were omputed using several proedures written by A. Gaspani(1995) based on arti�ial neural networks.Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄UU And EA/SD 00 43 45 +30 56 20 2275.0851 y 41650.340 1.486296 1LM And EB/SD 02 11 09 +48 51 35 3289.1989 43837.496 0.76123 1UU Aqr SR 22 09 06 �03 46 18 5227.0328 46347.2667 0.163579089 2GK Aqr EW/KW 22 19 57 �00 39 47 5225.1106 45233.292 0.3274097 3V416 Aql EA/SD 19 33 39 +00 32 23 0478.2264 25535.322 1.338052 1V631 Aql EA/SD 19 35 46 +12 03 24 0975.15535423 29163.326 1.155125 1V770 Aql EA/SD: 20 03 09 +09 50 15 1076.0483 28746.408 1.59289 1V784 Aql EW/KW 20 07 07 +13 29 59 1084.1623 51465.3278 0.587680 4V873 Aql EW/KW: 18 45 01 +00 34 04 0447.0372 38651.325 0.3575706 1V919 Aql EB/KE: 19 22 56 �01 02 32 5131.1016 35369.358 0.797102 1V1355 Aql EB 19 33 52 +15 56 28 1601.1550 35428.2445 0.5157965 1EQ Aur EA/SD: 06 50 27 +35 21 47 1200.05182374 28835.440 3.42958 1FW Aur EA/SD 05 52 10 +30 12 44 2406.0277 29335.274 2.55997 1HU Aur EB/KE 04 39 04 +34 39 24 2381.1365 26707.370 1.408010 1QT Aur IS: 06 16 28 +39 53 24 2930.1174 39026.554 1.0895 5V364 Aur E 05 30 27 +46 20 15 3359.1354 38849.342 0.69903 5V379 Aur EA/SD 06 21 30 +41 51 01 2935.2663 39026.564 1.351036 5TU Boo EW/KW 14 04 58 +30 00 01 2545.1000 50182.4799 0.3448733 1TY Boo EW/KW 15 00 47 +35 07 54 2568.0991 45768.624 0.418034 1AC Boo EW/KW 14 56 28 +46 21 44 3474.0835 29111.508 0.960271 1AR Boo EW/KW: 13 48 10 +24 55 28 0199.0233 50182.4799 0.3448733 61Hroh, F., Nov�ak, R., 1997, MUNIDOS, http://munipak.astronomy.z/yThe names of the omparison stars are from the GSC and USNO A2.0 respetively
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Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄XZ Cam EA/DS 05 17 13 +75 50 06 4511.0514 y 45449.6 0.7396 1AQ Cam EA/SD 04 51 18 +54 56 01 3737.1283 42950.490 2.4642074 1RY Cn EA/SD 08 39 55 +19 49 18 1395.2057 51427.4063 0.610510 1TY Cn EA/SD 08 47 10 +08 24 25 0810.0036 51375.4528 0.404194 1AE Cn EA/SD 08 48 07 +09 10 21 0810.2160 50895.5095 2.315268 1EH Cn EW/KW 08 26 18 +20 52 50 1391.1356 45768.624 0.418034 7YZ CVn EA/SD 13 56 49 +28 44 20 2005.0526 29111.508 0.960271 1AO CMi EA/SD 07 10 04 +01 58 29 0167.0352 45241.471 0.4728289 1AL Cas EW 02 13 50 +70 09 01 4315.0452 45449.6 0.7396 1KT Cas EA/SD 01 04 44 +54 07 04 3668.1279 42950.490 2.4642074 1MM Cas EA/SD 00 54 31 +54 26 16 3672.0189 51427.4063 0.610510 1MR Cas EW/KW 00 11 33 +58 05 41 3660.0114 51375.4528 0.404194 1MS Cas EA/SD 00 11 54 +60 06 35 4014.1509 50895.5095 2.315268 1V345 Cas EB/SD: 23 08 37 +54 08 16 1425.14652972 51876.534 0.358519 1V364 Cas EA 00 52 43 +50 28 11 3270.0096 37647.022 1.016412 1V851 Cas EA: 23 38 10 +53 42 37 1425.15346136 29111.508 0.960271 8IM Cep EB 23 13 09 +62 41 56 4283.0363 29931.265 0.921589 1V358 Cep EB/KW 02 27 26 +81 10 13 4507.0232 45241.471 0.4728289 9CC Com EW/KW 12 12 06 +22 31 55 1986.1673 39533.5830 0.22068628 1DD Com EW/KW 12 28 46 +21 43 25 1447.1638 37779.410 0.2692061 1DG Com EB/SD 12 30 10 +20 59 26 1447.2432 37795.500 0.986615 1EQ Com EB 12 58 52 +18 00 49 1453.0621 37705.584 0.361867 1GM Cyg EA/SD 20 04 16 +38 07 46 1275.13264384 32408.522 4.745802 1KV Cyg EB/SD 20 15 38 +36 47 40 2684.1856 29468.389 2.8389936 1PW Cyg EA 19 56 32 +39 30 35 1275.12823576 32256.665 2.021779093 1QS Cyg E/KE 19 57 40 +38 48 21 3137.1978 23730.358 1.044000 1QU Cyg E 19 58 28 +38 13 30 3137.3455 24026.509 0.3469103 1QX Cyg E/DW 19 58 35 +38 14 36 1275.12938182 23352.335 0.89961 1V454 Cyg EB/SD 20 15 57 +37 30 29 2684.0631 28725.469 2.3168937 1V484 Cyg EA/SD 20 00 41 +35 14 20 2678.0746 28097.376 1.293825 1V502 Cyg EW 20 26 28 +42 41 37 3160.0134 38299.309 0.566958 1V681 Cyg EA 21 55 26 +48 29 28 3608.0824 25911.530 3.40429 1V693 Cyg EA 20 07 47 +39 43 59 1275.13438660 32647.7865 1.1347738 1V704 Cyg EW 21 28 12 +45 37 38 3590.0282 37939.409 0.570704 1V706 Cyg EB 21 35 55 +40 50 34 3187.1613 40116.429 0.46625592 1V711 Cyg EA/SD 21 51 16 +48 02 48 1350.15107073 32802.447 0.826757 1V842 Cyg EA/SD 19 22 58 +27 46 03 2132.0135 35391.312 0.8591372 1V865 Cyg EW/KW 19 27 24 +33 03 09 1200.11599656 34238.2430 0.36530095 1V880 Cyg EA/KE: 19 31 27 +33 39 20 1200.11885216 33857.404 1.0600316 1V906 Cyg EW/KW 19 34 57 +34 38 40 1200.12133312 31962.5859 0.365166713 1V907 Cyg EW/KW 19 35 30 +29 45 48 2150.1562 39029.450 0.426056 1V931 Cyg EW/KW 19 39 14 +29 46 09 2150.1262 34134.4975 0.34149157 1V961 Cyg EA 19 43 58 +32 52 16 2660.2383 34237.401 2.0378068 1V963 Cyg EA/DW: 19 44 06 +31 41 52 2656.2509 34629.397 0.69733397 1V970 Cyg EB 19 44 56 +28 15 19 2151.4375 35317.509 0.5209495 1V1004 Cyg EB 19 50 29 +33 08 41 2673.0440 34626.437 0.68569997 1V1010 Cyg EA 19 53 45 +29 34 29 2152.0476 32764.524 2.4069968 1V1047 Cyg EA/SD 20 17 42 +52 57 24 3937.1903 27368.392 0.929658 1V1048 Cyg EA/SD 20 23 07 +52 32 44 3937.2045 27692.516 0.742224 1V1130 Cyg EA/SD 19 34 04 +39 42 43 3139.0735 32821.8019 0.562561247 1V1321 Cyg EA 20 23 35 +41 31 45 3160.0571 36808.378 0.3640901 1V1414 Cyg EA/SD 22 01 20 +47 36 11 3609.2600 29112.380 0.703126 1V1580 Cyg EA/SD 19 44 10 +45 27 29 1350.10973430 42653.610 1.811443 1V1787 Cyg EA 20 37 47 +55 16 29 3954.0991 45449.6 0.7396 10V1908 Cyg EA/SD 21 31 39 +33 49 53 2712.2594 42950.490 2.4642074 11V2239 Cyg EA 20 15 18 +37 31 44 2684.0631 51427.4063 0.610510 12V2240 Cyg EW 20 15 56 +37 27 16 2684.0631 51375.4528 0.404194 13BI Del EA/SD 20 27 38 +14 20 10 1099.0251 50895.5095 2.315268 1yThe names of the omparison stars are from the GSC and USNO A2.0 respetively
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Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄BO Del EA/SD 20 39 18 +14 22 38 0975.19384585y 51876.534 0.358519 1Z Dra EA/SD 11 45 29 +72 14 56 4396.1221 37647.022 1.016412 1TW Dra EA/SD 15 33 51 +63 54 24 4184.0387 43069.903 0.470681 1XY Dra EA/SD 18 18 16 +55 03 30 3908.1350 50895.5095 2.315268 14TZ Gem EA/SD 06 37 36 +19 36 17 1337.0335 28495.75 1.6777103 1AV Gem EA/SD 06 42 01 +13 24 45 0758.1933 27832.6099 1.2216548 1EG Gem EA/SD 06 57 51 +13 08 32 0760.1254 27344.635 1.273392 1GM Gem EA 07 05 31 +10 38 23 0753.1814 30375.535 1.35967 1HR Gem EA/SD 06 12 17 +24 42 13 1881.1349 30319.688 1.068963 1KQ Gem EB/KW 06 43 50 +15 53 56 1330.1192 29231.515 0.4079925 1KV Gem RRC: 06 47 12 +15 43 17 1330.0101 51876.534 0.358519 4AM Her AM/XRM+E 18 16 14 +49 51 56 3533.1026 43014.71266 0.128927 1DH Her EA/SD 18 47 33 +22 50 34 2108.1438 26575.456 4.779161 1ES Her EB/KE: 17 56 50 +32 54 42 2612.1184 44770.512 0.7820304 1V502 Her EW/KW 17 35 50 +32 19 10 2610.2196 30938.493 0.3692768 1V643 Her EA/SD 18 33 10 +23 22 44 2106.0840 36069.386 1.223110 1V719 Her RRC: 17 09 52 +42 56 07 3084.0570 41598.278 0.335870 1DE Hya EA/SD 08 27 47 +05 38 38 0209.0024 31149.151 4.227678 1CG La EA/SD 22 44 58 +49 06 54 3629.0902 29627.255 0.8193938 1EX La EA/SD: 22 41 04 +52 27 30 3632.3045 24795.53 1.739293 1GH La EA 22 39 35 +47 14 40 3624.0346 25423.506 0.532645 1HW La EA 22 05 42 +51 53 44 3617.0930 34011.340 2.0307782 1HX La EW 22 06 09 +49 32 09 3613.2498 25243.115 0.5274659 1IP La EA 22 08 09 +51 36 13 3618.0924 33861.525 0.8520105 1KO La EA/SD 22 14 31 +53 29 02 3982.2126 33206.445 1.0260728 1LU La EW/KW 22 21 42 +51 22 04 3619.3885 33513.5649 0.29880135 1NR La EB 22 29 21 +49 41 59 3615.0868 33873.638 0.6048038 1NS La EA 22 29 30 +49 59 41 3615.0269 34366.332 1.0155663 1V344 La EW/KW 22 18 47 +51 59 16 3618.2138 45222.5635 0.39222768 1Y Leo EA/SD 09 36 52 +26 13 58 1962.1299 45436.451 1.6861020 1UU Leo EA/SD 09 47 50 +12 59 09 0834.0945 45397.456 1.6797409 1VZ Leo EA/SD 09 26 49 +16 36 15 1403.0723 31164.316 1.089906 1BL Leo EW/KW 11 45 33 +24 46 20 1985.0975 44648.756 0.2819306 1BW Leo EW/KW 11 32 09 +17 19 26 1438.1475 38111.429 0.337221 1CE Leo EW/KW 11 44 03 +23 20 21 1985.1274 45047.4325 0.303429 1AH Lyn EA 08 42 18 +37 11 08 2490.0592 37647.022 1.016412 15AH Lyr EB/SD 19 13 01 +27 16 28 2131.0311 27845.436 1.0307101 1DU Lyr EB/D 19 03 50 +30 08 14 2640.1990 29784.470 0.83700 1DZ Lyr EA/SD 19 10 52 +27 07 01 2131.1067 25439.420 1.8364125 1FH Lyr EA/SD 19 11 28 +36 39 52 2650.0770 45554.400 1.589240 1GZ Lyr EA/SD 19 10 31 +27 55 11 2131.2932 38562.423 1.3294322 1IP Lyr EB 18 23 20 +33 10 38 2627.1309 44461.411 0.4728057 1PY Lyr EW/KW 19 20 26 +28 56 47 2136.1185 45119.418 0.3857582 1V361 Lyr E 19 02 31 +46 58 27 3545.2244 44523.307 0.309616 1V401 Lyr E 19 14 15 +38 26 58 3121.1353 38204.475 0.839361: 1V404 Lyr EB/SD: 19 19 06 +38 21 60 3121.1451 35836.462 0.73094585 1TV Mon EA/SD 06 28 23 +05 12 50 0141.1131 44225.475 4.179742 1VX Mon EA/SD 06 31 00 +09 18 21 0733.2665 25300.34 1.62967 1AY Mon EA/SD 06 53 17 +09 08 21 0975.0411 28247.464 2.144235 1V532 Mon EW:/KW: 07 04 30 �00 21 03 4814.1217 34769.3467 0.46698470 1EG Ori EA/SD 06 11 06 +16 19 12 1314.0765 25245.41 1.163166 1FH Ori EA/SD: 05 23 17 +04 16 46 0109.2499 25900.387 2.15116 1GU Ori EA 06 10 05 +12 49 22 0738.0513 43069.903 0.470681 16QV Ori EA 05 50 08 +19 58 50 1307.0821 30258.610 1.748815 1V645 Ori EA/SD 06 15 32 +15 33 58 1314.1673 28251.328 1.040442 1V648 Ori EA/DM 04 52 33 +06 19 26 0096.0705 25997.310 1.626468 1BY Peg EW/KW 21 38 55 +28 06 48 2201.0007 45565.518 0.3419372 1CC Peg E 21 39 42 +28 24 56 1125.18643667 24791.68 0.60563 1yThe names of the omparison stars are from the GSC and USNO A2.0 respetively
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Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄CE Peg E 21 40 51 +25 09 40 2193.1160 y 24789.60 0.64202 1EY Peg EA/SD 23 15 23 +16 46 58 1712.0522 36057.518 0.65678 1WY Per EA/SD 03 38 25 +42 40 41 2870.1440 46002.360 3.3271615 1DK Per EB/SD 02 23 47 +57 59 24 3694.0207 42492.373 0.898876 1II Per EB/KW 04 29 37 +44 25 32 2891.2911 30257.550 0.479854 1QU Per EA/SD 03 05 54 +40 39 35 2851.1285 36082.582 2.400936 1V366 Per EA/SD 02 44 09 +36 34 40 2337.0281 38642.608 1.4219831 1DK Sge EW 20 14 01 +21 22 09 1630.0513 35630.400 0.6218188 1EI Sge EW/KW 19 59 07 +19 27 56 1624.0174 36724.419 0.3882480 1FL Sge EA/SD 20 13 23 +18 28 19 1050.16885687 29071.474 2.09290 1BI Ser EA/SD: 15 56 01 +17 30 32 1499.0982 46264.414 1.204882 1CX Ser EA/SD: 15 23 35 +02 35 18 0341.0086 31213.490 0.9972918 1AQ Tau EA/SD: 04 55 58 +27 53 13 1840.0998 29651.774 1.215904 1EN Tau EA/SD: 05 56 42 +25 14 27 1867.0149 26003.435 1.239029 1ES Tau EA/SD 05 29 26 +28 45 56 1125.02463844 33184.38 0.909794 1V407 Tau EA/SD 04 10 56 +26 17 57 1822.0039 36522.267 2.051133 1UX UMa EA/WD+NL 13 36 41 +51 54 50 3469.0867 37432.8204 0.19667128 1VV UMa EA/SD 09 38 07 +56 01 04 3810.1515 45815.3365 0.687380 1AW Vir EW/KW 13 27 32 +03 02 28 0303.1038 45022.645 0.35399695 1AX Vir EB/KE 13 27 45 +03 52 28 0303.0397 27570.444 0.7025262 1DY Vir EA/SD 12 19 18 +09 22 21 0873.0348 38901.411 0.934280 1AW Vul EA/SD: 20 29 00 +24 48 03 2160.1359 46285.465 0.80645141 1AX Vul EA/SD: 20 33 08 +24 52 05 1125.16301707 44853.390 2.0248386 1BG Vul EW/KW 21 19 27 +22 03 25 1662.1576 24767.70 0.403252 1BI Vul EW/KW 21 22 49 +27 01 59 2195.1519 44757.9270 0.251818 1BK Vul EW/KW 21 25 24 +27 51 30 2195.2186 24767.70 0.45347 1BM Vul EW/KW 21 30 41 +25 08 02 2192.0646 24769.66 0.377052 1BT Vul EA 20 23 05 +27 28 36 2164.0245 35402.180 1.141200 1FF Vul E/KW 20 23 10 +25 43 42 2160.0239 35686.45 0.444986 1FM Vul EB/KE: 19 31 47 +27 08 03 1125.12974394 43755.409 0.7846407 1FR Vul EA 19 36 21 +26 45 51 2146.4529 34981.3980 0.94185866 1GI Vul EB 19 42 38 +26 38 28 2147.3108 35066.263 0.4814832 1GV Vul EA 19 49 23 +20 39 12 1050.15074394 27546.551 1.01482 1NO Vul EW/KW 19 34 40 +20 36 38 1609.1367 46346.311 0.3707685 1

Soure(s) of the ephemeris:1.: Kholopov et al., 1985; 2.: Goldader & Garnavih, 1989; 3.: Kurohkin, 1986; 4.:Zejda, 2001; 5.: Splittgerber, 1985; 6.: Wolf et al., 1998; 7.: Figer el al., 1985; 8.:Bush & H�aussler, 1990; 9.: Diethelm, 1990; 10.: Loher, 1983; 11.: Zemljannikova,1986; 12.: �Saf�a�r, 1999b; 13.: �Saf�a�r, 1999a; 14.: �Saf�a�r, this paper; 15.: Kinman etal., 1982; 16.: Samolyk, 1985Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄UU And 51449.5124 0.0025 I � 0.0229 J�SLM And 51433.2645 0.0020 I � 0.2156 MZ,J�S; normal. min.UU Aqr 51377.5295 0.0003 I � 0.0422 J�SGK Aqr 51363.4798 0.0025 I � 0.0960 J�SV416 Aql 51378.4241 0.0055 I � �0.0342 MZ; normal. min.V631 Aql 51379.3987 0.0030 I � �0.4464 J�SV770 Aql 51378.4994 0.0038 I � 0.3103 MZ51394.4286 0.0033 I � 0.3106 MZV784 Aql 51399.5048 0.0033 II � 0.0002 MZ; normal. min.51404.5000 0.0037 I � 0.0047 MZ51465.3293 0.0022 II � 0.0293 MZ51467.3831 0.0063 I � �0.0069 MZyThe names of the omparison stars are from the GSC and USNO A2.0 respetively
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄V873 Aql 51331.5110 0.0015 I � 0.0174 J�S51394.4477 0.0028 I � 0.0217 MZV919 Aql 51449.3166 0.0026 I � 0.0200 J�SV1355 Aql 51392.4935 0.0025 I � �0.1685 J�SEQ Aur 51449.6017 0.0020 I � �0.4888 J�S; normal. min.FW Aur 51481.5307 0.0026 I � �0.0438 J�SHU Aur 51195.4578 0.0020 I � �0.0221 MZQT Aur 51258.4013 0.0021 I � 0.0308 MZ; normal. min.V364 Aur 51195.5263 0.0030 I � �0.0836 MZ; normal. min.V379 Aur 51465.4789 0.0043 I � �0.0736 MZ; normal. min.TU Boo 51272.4290 0.0020 I � �0.0845 MZTY Boo 51272.3590 0.0022 I � �0.0853 MZ; normal. min.AC Boo 51374.4289 0.0028 I V �0.0089 MZAR Boo 51284.3511 0.0015 II � �0.0273 J�S51277.4539 0.0025 I � �0.0486 J�S51270.5551 0.0021 I � 0.1369 J�SXZ Cam 51237.4878 0.0064 I � 0.1064 MZ; normal. min.AQ Cam 51535.3736 0.0060 I � 0.0297 MZRY Cn 51195.5711 0.0020 I � 0.0378 MZ51241.4742 0.0030 I � 0.0373 J�STY Cn 51193.4325 0.0140 I � �0.1857 MZAE Cn 51193.5731 0.0019 I � �0.0446 MZ,DH; normal. min.EH Cn 51193.4883 0.0024 I � 0.0371 MZ51241.3499 0.0030 II � 0.0338 J�S51284.4064 0.0023 II � 0.0328 J�S51270.4020 0.0026 I � 0.0325 J�SYZ CVn 51288.3975 0.0019 I � �0.0065 MZAO CMi 51237.3167 0.0104 I � �0.0934 MZ; normal. min.AL Cas 51433.5660 0.0024 I � �0.0099 J�SKT Cas 51449.4972 0.0030 I � �0.1172 J�SMM Cas 51484.5827 0.0028 I � 0.0607 J�SMR Cas 51377.3956 0.0023 I � �0.0249 J�SMS Cas 51484.4826 0.0034 I � 0.0373 J�S51518.4949 0.0096 I � 0.0402 MZ; normal. min.V345 Cas 51484.4329 0.0045 I � �0.0218 J�S51535.4022 0.0026 I � �0.0206 MZV364 Cas 51433.5553 0.0030 I � �0.0223 J�SV851 Cas 51375.4178 0.0025 I � 0.0267 J�SIM Cep 51331.3974 0.0020 I � �0.0858 J�SV358 Cep 51237.4391 0.0045 I � 0.0248 MZCC Com 51274.4135 0.0017 II � �0.0106 J�S51270.3329 0.0019 I � �0.0085 J�S51272.5396 0.0017 I � �0.0087 MZ; normal. min.DD Com 51284.3823 0.0011 I � �0.0209 J�S51288.3587 0.0017 I � �0.0826 MZ; normal. min.51288.4904 0.0028 I � 0.0491 MZ; normal. min.DG Com 51288.4061 0.0023 I � �0.0406 MZEQ Com 51277.4220 0.0037 I � 0.0162 J�S51272.3499 0.0073 I � 0.0102 MZGM Cyg 51277.5663 0.0019 I � �0.2645 J�SKV Cyg 51331.5191 0.0023 I � 0.0404 J�SPW Cyg 51449.3761 0.0044 I � �0.0378 J�SQS Cyg 51399.4764 0.0036 I � �0.0136 MZQU Cyg 51435.4689 0.0022 I � �0.0760 MZ51399.3901 0.0026 I � �0.0761 MZ; normal. min.51399.5637 0.0027 I � 0.0975 MZ; normal. min.QX Cyg 51467.2123 0.0134 I � 0.2656 MZ; normal. min.
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄V454 Cyg 51375.4166 0.0030 I � �0.0052 J�S51433.3395 0.0035 I � �0.0047 J�SV484 Cyg 51378.5600 0.0036 I � 0.0970 MZ,DH; normal. min.51404.4403 0.0037 I � 0.1008 MZV502 Cyg 51399.5386 0.0022 I � 0.0981 MZV681 Cyg 51399.5050 0.0028 I � 0.0558 MZV693 Cyg 51379.4837 0.0059 I � �0.0139 MZ; normal. min.V704 Cyg 51399.4937 0.0043 I � 0.0309 MZV706 Cyg 51404.4559 0.0025 I � �0.0289 MZV711 Cyg 51465.4125 0.0019 I � �0.2470 MZ; normal. min.V842 Cyg 51284.5151 0.0028 I � 0.0240 J�SV865 Cyg 51435.3704 0.0019 II � 0.0372 MZ; normal. min.51404.5050 0.0030 I � 0.0398 MZ51433.3625 0.0030 I � 0.0385 J�S51449.4328 0.0033 I � 0.0355 J�SV880 Cyg 51394.5641 0.0010 I � �0.0027 MZV906 Cyg 51399.3648 0.0071 I � 0.0503 MZ; normal. min.V907 Cyg 51435.3534 0.0032 I � 0.0048 MZV931 Cyg 51378.4536 0.0018 I � �0.0022 MZV961 Cyg 51379.3653 0.0020 I � �0.0665 J�SV963 Cyg 51277.5487 0.0024 I � 0.0005 J�SV970 Cyg 51404.4241 0.0037 I � �0.0055 MZ51465.3735 0.0024 I � �0.0072 MZV1004 Cyg 51379.3813 0.0031 I � �0.0774 J�S,MZ; normal. min.V1010 Cyg 51399.4802 0.0023 I � �0.0130 MZV1047 Cyg 51435.4094 0.0025 I � 0.0311 MZV1048 Cyg 51375.4184 0.0035 I � 0.0190 J�SV1130 Cyg 51392.4815 0.0013 I � �0.0297 J�SV1321 Cyg 51302.4987 0.0027 I � 0.0579 J�SV1414 Cyg 51375.4989 0.0010 I � 0.0404 J�S51449.3226 0.0030 I � 0.0358 J�SV1580 Cyg 51435.4085 0.0057 I � �0.0772 MZV1787 Cyg 51363.4315 0.0030 I � �0.0101 J�SV1908 Cyg 51375.4322 0.0036 I � �0.1829 J�S51449.3558 0.0023 I � �0.1855 J�SV2239 Cyg 51435.3488 0.0013 I � 0.0059 MZ51427.4094 0.0013 I � 0.0031 J�S51449.3886 0.0045 I � 0.0039 J�SV2240 Cyg 51435.4750 0.0019 II � �0.0006 MZ51375.4523 0.0016 I � �0.0005 J�S51392.4321 0.0020 I � 0.0032 J�S51427.3936 0.0016 II � 0.0019 J�S51433.4575 0.0025 II � 0.0029 J�S51449.4213 0.0029 I � 0.0010 J�SBI Del 51363.4456 0.0042 I � �0.1414 J�SBO Del 51435.3854 0.0034 I � �0.0981 MZZ Dra 51272.4081 0.0028 I � �0.1210 MZTW Dra 51195.5401 0.0047 I � 0.0249 MZXY Dra 51270.5752 0.0034 I � �0.0029 J�S51379.3916 0.0022 I � �0.0026 J�STZ Gem 51193.5236 0.0033 I � 0.0310 MZ; normal. min.AV Gem 51195.5077 0.0017 I � �0.0286 MZEG Gem 51195.4970 0.0016 I � 0.2298 MZGM Gem 51193.4292 0.0065 I � �0.0132 MZHR Gem 51195.4837 0.0022 I � 0.0173 MZ51241.4481 0.0017 I � 0.0163 J�S
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄KQ Gem 51237.3462 0.0021 I � �0.0603 MZ51277.3339 0.0018 I � �0.0558 J�S51484.5917 0.0014 I � �0.0582 J�SKV Gem 51193.3688 0.0016 II � �0.0072 MZ51193.5493 0.0029 I � �0.0060 MZ; normal. min.51195.5199 0.0017 II � �0.0073 MZ51237.4690 0.0019 I � �0.0049 MZ; normal. min.51481.4279 0.0013 I � �0.0182 J�S51484.4897 0.0044 II � �0.0038 J�S51518.5512 0.0060 II � �0.0016 MZ; normal. min.AM Her 51277.5182 0.0017 I � 0.0030 J�SDH Her 51288.4941 0.0019 I � �0.0034 MZES Her 51404.4611 0.0041 I � �0.0148 MZ51401.3354 0.0082 I � �0.0124 MZ; normal. min.V502 Her 51274.5718 0.0024 I � 0.0054 J�S51270.5095 0.0038 I � 0.0052 J�S51288.6060 0.0014 I � 0.0071 MZ; normal. min.V643 Her 51404.4730 0.0056 I � �0.2662 MZ; normal. min.V719 Her 51274.5120 0.0042 II � �0.0128 J�S51270.5027 0.0028 II � 0.0084 J�SDE Hya 51543.5111 0.0090 I � 0.0414 MZCG La 51535.2584 0.0048 I � �0.1286 MZEX La 51363.4276 0.0035 I � 0.1970 J�SGH La 51465.4782 0.0082 I � �0.1071 MZ51374.4120 0.0121 I � �0.0910 MZ; normal. min.51535.2520 0.0021 I � �0.1098 MZHW La 51435.3783 0.0009 I � �0.0387 MZHX La 51435.4143 0.0022 I � �0.0749 MZIP La 51274.5529 0.0034 II � 0.0633 J�S51433.4529 0.0025 I � 0.0633 J�SKO La 51535.3059 0.0137 I � 0.1225 MZ; normal. min.LU La 51435.4035 0.0023 I � 0.0324 MZ; normal. min.51435.5538 0.0019 II � 0.0333 MZ; normal. min.NR La 51435.3780 0.0029 I � 0.0521 MZ51401.5132 0.0028 I � 0.0563 MZ51467.4369 0.0036 I � 0.0564 MZNS La 51535.3083 0.0079 I � �0.1876 MZV344 La 51142.4126 0.0027 I � �0.0433 MZ; normal. min.51467.5729 0.0026 I V �0.0397 MZ; normal. min.51467.3782 0.0017 II V �0.0383 MZY Leo 51302.4123 0.0011 I � 0.0124 J�SUU Leo 51241.3776 0.0024 I � 0.1030 J�SVZ Leo 51241.4290 0.0025 I � �0.0454 J�SBL Leo 51288.3507 0.0022 II � �0.0119 MZ; normal. min.51272.5578 0.0027 II � �0.0167 MZ51272.4173 0.0023 I � �0.0162 MZ; normal. min.BW Leo 51288.4661 0.0021 II � �0.0421 MZCE Leo 51270.4522 0.0020 I � �0.0057 J�SAH Lyn* 51237.4575 0.0048 I � �0.0094 MZ51241.5290 0.0040 I � �0.0035 J�SAH Lyr 51277.4896 0.0026 I � �0.1098 J�SDU Lyr 51331.5120 0.0020 I � 0.1510 J�SDZ Lyr 51404.4542 0.0038 I � �0.0021 MZFH Lyr 51377.3899 0.0026 I � 0.0145 J�SGZ Lyr 51375.4921 0.0050 I � 0.0016 J�S
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄IP Lyr 51379.5022 0.0025 I � �0.0018 J�SPY Lyr 51274.5194 0.0030 I � �0.0564 J�S51331.4199 0.0015 II � �0.0553 J�SV361 Lyr 51288.3772 0.0041 I � �0.0394 MZ; normal. min.51404.4854 0.0037 I � �0.0372 MZ51435.2925 0.0323 II � �0.0369 MZ; normal. min.51435.4469 0.0025 I � �0.0373 MZV401 Lyr 51399.5437 0.0061 I � 0.3138 MZ; normal. min.V404 Lyr 51449.3947 0.0040 I � �0.0707 J�STV Mon 51481.5142 0.0030 I � 0.0071 J�SVX Mon 51237.4747 0.0055 I � �0.6930 MZ; normal. min.AY Mon 51484.5586 0.0033 I � 0.0199 J�SV532 Mon 51535.5646 0.0092 I � 0.0662 MZ; normal. min.EG Ori 51195.5685 0.0072 I � �0.0750 MZ51543.3551 0.0090 I � �0.0750 MZ; normal. min.FH Ori 51193.4578 0.0024 I � �0.2685 MZGU Ori 51241.3810 0.0020 I � �0.0148 J�S51481.4266 0.0009 I � �0.0166 J�S51543.5568 0.0023 I � �0.0162 MZ; normal. min.QV Ori 51543.4714 0.0041 I � 0.0340 MZ; normal. min.V645 Ori 51484.4323 0.0019 I � 0.0344 J�SV648 Ori 51484.5131 0.0026 I � 0.4495 J�SBY Peg 51377.3751 0.0014 I � �0.0495 J�SCC Peg 51465.5215 0.0082 I � 0.0794 MZ; normal. min.CE Peg 51465.3019 0.0030 I � �0.2291 MZ; normal. min.51535.2888 0.0063 I � �0.2224 MZEY Peg 51484.3518 0.0042 I � �0.2716 J�SWY Per 51535.3943 0.0048 I � �0.0353 MZ; normal. min.DK Per 51433.5082 0.0025 I � 0.0156 J�SII Per 51535.4383 0.0112 II � �0.0377 MZQU Per 51484.5821 0.0040 I � �0.0043 J�SV366 Per 51433.4168 0.0025 I � 0.0708 J�SDK Sge 51377.4571 0.0017 I � 0.1178 J�SEI Sge 51378.5884 0.0019 II � �0.0572 MZ; normal. min.51378.3961 0.0014 I � �0.0554 MZ; normal. min.51394.5121 0.0075 II � �0.0517 MZFL Sge 51394.4155 0.0090 I � 0.0701 MZBI Ser 51274.4858 0.0021 I � 0.1724 J�SCX Ser 51270.4526 0.0030 II � �0.0714 J�SAQ Tau 51241.2997 0.0015 I � �0.0657 J�S51484.4754 0.0035 I � �0.0708 J�SEN Tau 51481.5843 0.0024 I � �0.0040 J�SES Tau 51518.5578 0.0074 I � 0.0091 MZ; normal. min.V407 Tau 51481.5101 0.0005 I � 0.3301 J�SUX UMa 51195.6834 0.0017 I � 0.0035 MZ; normal. min.VV UMa 51241.4599 0.0020 I � �0.0543 J�SAW Vir 51288.4012 0.0032 I � 0.0102 MZAX Vir 51288.4350 0.0037 I � 0.0040 MZDY Vir 51237.5370 0.0110 I � �0.1071 MZ; normal. min.AW Vul 51331.4316 0.0025 I � 0.0001 J�SAX Vul 51302.4795 0.0018 I � �0.0214 J�SBG Vul 51394.4404 0.0028 I � 0.0108 MZ51404.5246 0.0025 I � 0.0137 MZ
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄BI Vul 51394.4209 0.0018 I � 0.0823 MZ51378.4289 0.0016 I � �0.0451 MZ51378.5566 0.0054 I � 0.0826 MZ; normal. min.51435.3414 0.0027 I � �0.0435 MZ; normal. min.BK Vul 51404.6176 0.0031 I � 0.0898 MZ; normal. min.BM Vul 51374.5363 0.0174 I � 0.0872 MZ; normal. min.BT Vul 51270.5658 0.0016 I � �0.0002 J�SFF Vul 51331.4968 0.0016 II � 0.0065 J�S51392.4562 0.0046 II � 0.0028 J�S51433.3953 0.0035 II � 0.0032 J�SFM Vul 51377.4279 0.0028 I � 0.0191 J�SFR Vul 51374.4444 0.0029 I V �0.0036 MZGI Vul 51363.4919 0.0014 I � �0.0145 J�SGV Vul 51435.4750 0.0018 I � 0.0612 MZNO Vul 51375.3597 0.0020 I � �0.0552 J�SExplanation of the remarks in the table:DH = Han�zl, D., J�S = �Saf�a�r, J., MZ = Zejda, M.; normal min. = times of minimawere obtained from superposition of two or more parts of light urve from di�erentnights.Remarks:The obtained timings of minima are used espeially to improve the light elementsof stars given in atalogue BRKA of observing programme of elipsing binariesof BRNO-Variable Star Setion. The atalogue ontains more than 1500 elips-ing binaries and it is updated at least one times per year. It is available onhttp://var.astro.z/brno .

Referenes:Bush H., H�aussler, K., 1990, VSS, 10, No.4, 354Diethelm, R., 1990, BBSAG Bulletin, 96Figer, A., le Borgne, J. F., Dumont, M., 1985, IBVS, 2755Gaspani, A., 1995, 3rd GEOS workshop on variable star data aquisition and proessing tehniques, 13-14May 1995, S. Pellegrino Terme, ItalyGoldader, J. D., Garnavih, P., 1989, IBVS, 3361Kholopov, P. N. et al., 1985, General Catalogue of Variable Stars, 4th edition, Mosow, eletroni versionhttp://www.sai.msu.su/gvs/gvs ...Kinman, T.D., Maha�ey, C.T., Wirtanen, C.A., 1982, AJ, 87, No.2, 314Kurohkin, N. E., 1986, PZ, 22, No.3, 327Loher, K., 1983, BBSAG Bulletin, 67Samolyk, G., 1985, JAAVSO, 14, No.1, 12Splittgerber, E., 1985, MVS, 10, No.7, 153�Saf�a�r, J., 1999a, IBVS, 4818�Saf�a�r, J., 1999b, IBVS, 4819Wolf, M., Borovi�ka, J., �Sarounov�a, L., �Saf�a�r, J., �Saf�a�rov�a, E., 1998, IBVS, 4601Zejda, M., 2001, BRNO atalogue of elipsing binaries BRKA 2001Z, http://var.astro.z/brno/Zemljannikova, S. V., 1986, PZ, 22, No.3, 359
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The Supernova SN 2002ap in M74 was disovered by Y. Hirose (reported by Nakanoet al., 2002) on Jan. 29, 2002. Low resolution spetra by Kinugasa et al. (2002), Meikleet al. (2002), and Filippenko and Chornok (2002) showed that overall spetral featuresresemble that of the I SN { type, alled also \hypernovae" (see Filippenko, 1997). De-tailed studies revealed that progenitor mass of SN 2002ap, as well as explosion energy andejeted mass are smaller than the respetive values for a typial \hypernovae" (Mazzali etal., 2002). The radial veloity of SN 2002ap mathes well the red - shift of M74 (Smarttand Meikle, 2002), whih on�rms the assoiation of SN 2002ap with the M74 host galaxy.In this note we report UBV RI photometry of SN 2002ap, obtained at Rozhen NationalAstronomial Observatory, Bulgaria, and using all our 3 optial telesopes: 2-m Rithey {Chretien telesope with Photometris CCD amera (1024�1024), 60-m Cassegrain withphoton ounting, UBV photometer, and the 50/70-m Shmidt telesope with SBIG ST8CCD. The observations were arried out during February and Marh, 2002. Standardredution proedure was applied to the di�erential photometry of SN 2002ap with respetto the omparison star No 1 = GSC 1205 789 (see Gal{Yam et al., 2002), where theUBV RI mags are from Henden (2002). We estimate that our errors are not larger than0.06 mag.The Rozhen observations are listed in Table 1.For the light urves, we added other observations, as follows : 7U, 12B, 326V, 13R,15I - data by Gal{Yam et al. (2002); 2I data by Mattila and Meikle (2002); 3R data byHornoh (2002); 2U, 2B, 2V and 2R data by Yoshii et al. (2002); 5U, 5B, 5R data byRi�eser et al. (2002). We �nd good agreement of all data sets and the ombined lighturves of SN 2002ap are shown on Figure 1. From Figure 1, we estimate that maximumbrightness in V ourred on Feb 8.7 UT. However, there is a shift of the maximum lightin the di�erent passbands, with a progressive delay of maximum at longer wavelengths.This has also been notied by Gal{Yam et al. (2002). In Table 2, we show for respetivepassbands the JD and the magnitude at maximum, as well as the slopes of the lighturves after maximum. Figure 2 shows the olor urves. In Figure 2, reddening in allolours is apparent, whih is aused by the delay of maximum and by the di�erent slopesafter the maximum in the di�erent passbands. The total light amplitude of SN 2002apremains unknown, as predisovery images (Vreeswijk and Smartt, 2002) show no visiblestar at that position to the limiting magnitude. For the maximum light, with V = 12:m38,E(B � V ) = 0:m09 (Takada { Hidaii et al., 2002, see in Mazzali et al., 2002), standardreddening law and distane to M74 of 8 Mp (Sharina et al., 1996), we get for the SN2002ap : Mv = �17.4.
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Table 1: UBVRI Photometry of SN 2002ap from Rozhen NAO.JD U B V R I Telesope2452310.213 13.326 13.138 12.501 12.582 12.590 2-m RCC2452311.280 13.309 13.082 12.442 12.447 12.442 2-m RCC2452312.242 13.499 13.150 12.427 12.413 12.423 2-m RCC2452313.256 13.608 13.152 12.380 12.327 12.327 2-m RCC2452315.259 � 13.245 12.292 � � 60-m2452315.214 � 13.341 12.376 12.273 11.979 Shmidt2452319.249 � 13.717 12.591 12.326 12.214 Shmidt2452340.221 � � 14.149 13.702 13.138 2-m RCC2452352.235 � � 14.500 14.012 13.353 Shmidt

Table 2: SN 2002ap : JD, magnitudes at maximum and slopes after maximum.U B V R IJD�2452000 309.2 310.8 314.2 314.9 317.5Magnitude 13.23 13.19 12.38 12.24 12.18Slope [mag/day℄ 0.12 0.08 0.07 0.06 0.04

Figure 1. UBV RI light urves of SN 2002ap. Enirled symbols are observations from NAO Rozhen.Light urves in U , R and I are shifted in ordinate for better presentation.
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Figure 2. Colour urves of SN 2002ap. Enirled symbols are observations from NAO Rozhen.
Referenes:Filippenko, A.V., 1997, ARA&A, 35, 309Filippenko, A.V., Chornok, R., 2002, IAUCir, 7825Gal{Yam, A., Ofek, E., Shemmer, O., 2002, MNRAS, submittedHenden, A., 2002, GCN, 1242Hornoh, K., 2002, IAUCir., 7820Kinugasa, K., Kawakita, H., Ayani, K., Kawabata, T., Yamaoka, H., 2002, IAUCir,7811Mattila, S., Meikle, P., 2002, IAUCir, 7820Mazzali, P. et al., 2002, ApJ Letters, submittedMeikle, P., Luy, L., Smartt, S., Leibundgut, B., Lundqvist, P., Ostensen, R., 2002,IAUCir, 7811Nakano, S., Kushida, R., Kushida, Y., Li W., 2002, IAUCir, 7810Ri�eser, A., Goessl, C.A., Ries, C., 2002, IAUCir, 7825Sharina, M.E., Karahentsev, I.D., Tikhonov, N.A., 1996, A&AS, 119, 499Smartt, S., Meikle, P., 2002, IAUCir, 7822Vreeswijk, P., Smartt, S., 2002, IAUCir, 7820Yoshii, Y., et al., 2002, IAUCir, 7826
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A NEW 7-DAY CLASSICAL CEPHEID IN CASSIOPEIA

ANTIPIN, S.V.Sternberg Astronomial Institute, 13 Universitetskij Prosp., Mosow 119899, Russiae-mail: antipin�sai.msu.ru
Name of the objet:Var 74 = GSC 4281.1972Equatorial oordinates: Equinox:R.A.= 23h44m43:s6 DEC.= +61Æ1605800 J2000.0Observatory and telesope:40-m astrograph in CrimeaDetetor: PhotoplateFilter(s): NoneDate(s) of the observation(s):1948-1994
Comparison star(s): USNO-A2.0 � (J2000) Æ (J2000) Bpg1500.09991623 23h45m01:s0 +61Æ1803400 14:m821500.09980530 23h44m19:s1 +61Æ1801900 15:m381500.09984515 23h44m34:s6 +61Æ1902300 15:m78
Chek star(s): NoneTransformed to a standard system: BpgStandard stars (�eld) used: B-band standard sequene inNGC 7654 (Hoag et al., 1961)Availability of the data:Upon requestType of variability: DCEP
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Remarks:The brightness of the newly disovered variable star was estimated by eye on 599plates from Mosow arhive, JD 2432853{49633. Periodi variability typial of alassial Cepheid was revealed. The light elements are the following:JDmax = 2442486:26 + 7:d67786� E:The variability range is 14:m95{15:m70. Max�min = 0:p35. The phased light urve(Fig. 1) shows a hump on desending branh, in agreement with the Hertzsprungprogression for this value of period.Aknowledgements:This study was supported in part by the Russian Foundation for Basi Researh andthe Counil of the Program for the Support of Leading Sienti� Shools throughgrants Nos. 02-02-06569 and 00-15-96627.

Figure 1. Phased light urve (a) and mean phased light urve (b). Unertain estimates are shown asopen irles.
Referene:Hoag, A.A., Johnson, H.L., Iriarte, B., Mithell, R.I., Hallam, K.L., Sharpless, S., 1961,Publ. of the US Naval Obs., vol. XVII, part VII, Washington
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RECOVERY OF AS Ps AT MINIMUM LIGHTTHORSTENSEN, J. R.Dept. of Physis and Astronomy, Dartmouth College, 6127 Wilder Laboratory, Hanover, NH 03755-3528,USA e-mail: john.thorstensen�dartmouth.edu

Kato & Uemura (2001) reently reviewed the outburst history and harateristis of thisstar and onluded that it is a likely dwarf nova, though its subtype remains indeterminate.At minimum it is below the sky survey limit (though a possible andidate is just visibleon the POSS-II J image).I obtained images in UBV I(k) on 2002 Jan 18 UT, using the MDM Observatory 2.4mHiltner telesope on Kitt Peak, Arizona, and a SITe 20482 CCD. The image sale was0:00275 pixel�1. Three exposures were obtained in eah �lter, totaling 720, 540, 360, and360 s in UBV I(k) respetively. I measured instrumental magnitudes using the IRAFimplementation of DAOPHOT.Conditions were not photometri, but a few nights later T. Miller obtained shallowerUBV I(k) images of the same �eld with the 1.3m MGraw-Hill telesope under photo-metri onditions. Several Landolt (1992) standard star �elds were obtained the samenight, and the alibration appears onsistent to better than 0.03 mag in V . The 1.3mpitures provided loal seondary photometri standards whih are listed in Table 1, andthese were used to alibrate the 2.4 m images. Astrometri solutions for all the imagesare from �ts to numerous USNO A2.0 stars (Monet et al., 1996).Fig. 1 shows the average 2.4m B-band image. The star marked at the enter is at�ICRS = 1h28m08:s37; ÆICRS = +31Æ14057:003;�0:003 (estimated unertainty). This is onsistent with the outburst position (Duerbek1987). It has(U �B) = �1:m15; (B � V ) = +0:m11; V = 22:m11; and (V � I) = 0:m07;the total unertainties (random plus systemati) should be < 0:1 mag, exept for U �B,whih is a little worse. (The olors ould be a�eted by rapid variations between exposures,but we have no evidene of this).Beause of the lose positional oinidene of this objet with the outbursting objet,and olors typial of a dwarf nova at minimum light, this is learly the quiesent ounter-part. Kato & Uemura (2001) report B = 15:m3 at maximum, and we see it at B = 22:m2.It ould possibly get somewhat fainter, so we an onlude that �B � 6:m9. This is notunusual for dwarf novae, and supports Kato & Uemura's lassi�ation.



2 IBVS 5266
Table 1. AS Ps Field Star Photometry� Æ U � B B � V V V � I1:27:52.11 31:15:43.3 0.11(3) 0.68(2) 16.823(14) 0.78(2)1:27:57.25 31:17:21.5 0.217(17) 0.727(15) 15.665(10) 0.825(13)1:28:02.27 31:18:55.5 0.01(2) 0.594(16) 16.959(11) 0.731(16)1:28:03.49 31:13:36.7 0.68(3) 0.916(15) 16.502(11) 1.024(16)1:28:04.36 31:12:17.6 0.02(2) 0.566(18) 16.780(14) 0.69(2)1:28:05.16 31:14:09.9 0.28(3) 0.710(17) 17.594(10) 0.810(15)1:28:06.58 31:17:50.4 0.07(4) 0.582(17) 17.961(10) 0.733(17)1:28:07.43 31:15:28.0 �0:088(19) 0.579(12) 17.367(8) 0.769(11)1:28:08.88 31:12:35.8 0.04(3) 0.594(14) 17.378(9) 0.742(18)1:28:09.71 31:13:26.4 0.17(5) 0.66(2) 18.142(12) 0.81(2)1:28:10.20 31:13:48.2 0.90(4) 0.950(11) 16.815(7) 1.044(11)1:28:10.89 31:11:32.0 0.50(7) 0.87(4) 17.93(2) 0.89(3)1:28:13.71 31:17:04.4 0.014(5) 0.613(4) 15.153(2) 0.738(4)1:28:14.07 31:16:30.9 1.28(2) 1.368(5) 15.145(3) 1.645(4)1:28:16.00 31:16:56.0 0.12(2) 0.688(10) 17.151(5) 0.820(10)1:28:16.33 31:11:51.1 0.36(6) 0.82(3) 18.067(16) 0.90(2)1:28:19.81 31:16:26.9 �0:076(5) 0.558(3) 15.130(2) 0.765(4)1:28:23.74 31:17:13.7 1.27(8) 1.358(13) 16.876(5) 1.637(7)1:28:26.66 31:12:24.9 0.638(10) 0.953(11) 14.459(8) 1.012(12)1:28:27.30 31:17:45.0 �0:12(3) 0.443(15) 17.904(9) 0.709(13)1:28:27.86 31:15:45.9 0.454(6) 0.807(5) 13.997(2) 0.845(4)1:28:28.05 31:18:09.4 0.139(10) 0.640(6) 16.063(4) 0.719(7)

NOTES to Table 1: Coordinates are ICRS, from a �t to 38 USNO A2.0 stars in a 1.3mCCD image obtained 2002 January. They should be aurate to � 0:s3, with somewhatbetter relative auray. The magnitude unertainties given in parentheses are formal 1�errors; the systemati unertainties are expeted to be � 0:03 mag exept for U�B, whihis worse. Two sets of UBV I images were used. Only those stars measured suessfully inall �lters on both sets of images with onsistent magnitudes are tabulated.
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Figure 1. Finding hart, from the average of three 2.4m B-band images. North is at the top, east is atthe left, and a 2-armin sale bar is at right. Field stars are labeled with their V magnitudes. The Bimage is shown to maximize the visibility of the ounterpart.

Referenes:Duerbek, H. W., 1987, Spae Siene Rev., 45, 1Kato, T., & Uemura, M., 2001, IBVS No. 5158Landolt, A. U. 1992, AJ, 104, 340Monet, D., et al. 1996, USNO A2.0, (U. S. Naval Observatory, Washington, DC)
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MULTIPERIODICITY IN THE Æ SCUTI VARIABLE GSC 2899-00521WILS, P.1; VAN CAUTEREN, P.2;1; LAMPENS, P.31 Vereniging Voor Sterrenkunde, Belgium, email: Patrik.Wils�ronos.be2 Beersel Hills Observatory, Laarheidestraat 166, B-1650 Beersel, Belgium, email: Paul.VanCauteren�pi.be3 Koninklijke Sterrenwaht van Belgi�e, B{1180 Brussel, Belgium, email: Patriia.Lampens�oma.be
The variability of the star GSC 2899-00521 (�2000 = 05h48m45:s1; Æ2000 = +40Æ1501600)was suspeted as a result of the STARE (STellar Astrophysis & Researh on Exoplanets)projet in Auriga. It reeived the preliminary designation aur0 5472 (STARE Home Page).An amplitude of 0.04 mag and a period of 0.15132 days were suggested. This makes thestar a andidate Delta Suti variable.The star was observed at Beersel Hills Observatory during 9 nights between Oto-ber 2001 and February 2002. A total of 1159 data points were obtained in V during53.7 hours of photometry. During two nights, BV R photometry was aquired (114 datapoints in eah olour). The instrument used was a 0.40-m telesope, equipped with aST7E CCD amera and a �lterset following Bessel's spei�ations. The exposure timesvaried between 50 and 90 seonds. In addition 27 data points were obtained in V during2.7 hours of observations with the 1.0-m telesope and the HOLICAM CCD amera ofthe Hoher List Observatory (University of Bonn, Germany). The images were standarddark-framed and at�elded and were redued with the aperture photometry proedure ofthe Mira AP software pakagey.The brightness of the variable was measured with respet to GSC 2899-01786, whilethe stars GSC 2899-01257 and GSC 2899-02149 were used as hek stars. The averageinstrumental magnitudes with respet to the omparison star are given in Table 1.Table 1. Average instrumental magnitudes ompared to GSC 2899-01786Star GSC 2899- �B �V �Rvar 00521 �0.54 �0.59 �0.62hek1 01257 �0.37 �0.53 �0.61hek2 02149 0.26 0.32 0.35Standard deviations of the observations are of the order of 0.02 mag or smaller. Thenightly standard deviation of the di�erenes in V magnitude between the omparison andthe �rst hek star measured at BHO, ranged between 0:m006 and 0:m016, and between0:m009 and 0:m024 for the seond hek star. In B and R, standard deviations were 0:m012yThe Mira AP software is produed by Axiom Researh In.
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and 0:m015 respetively, for both stars. At Hoher List this standard deviation amountedto 0:m005 for both hek stars in V .Our light urve learly shows the multiperiodi behaviour typial of Delta Suti stars.Fig. 1 shows B, V and R di�erential magnitudes for a partiular night. The Fourieranalysis program Period98 (Sperl, 1998) was used to detet the frequenies in the lighturve. Fig. 2 shows the amplitude spetrum from the BHO V data. Two frequenies aneasily be identi�ed: at 6:610 � 0:005=d (orresponding to the period given by STARE)and 13:356� 0:005=d.
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Figure 1. B (upper urve), V (middle urve) and R (lower urve) plots of the magnitude ofGSC 2899-00521 ompared to GSC 2899-01786, on the night of January 3rd, 2002.
After prewhitening for these two frequenies, a third frequeny appears, with a signal-to-noise ratio of 5 (see Fig. 3). This frequeny is loated at 6:745�0:005=d, orrespondingto the di�erene between the seond and the �rst frequeny. Due to the spei� spetralwindow for the observations, there are strong aliases of this frequeny whih di�er by 0.03/d and 1 /d. So there is still a possibility that the third frequeny is not really a linearombination of the two other frequenies deteted.
The same method was used to analyse the data from the STARE projet (STAREHome Page). These data were obtained in 1997/8. The same three frequenies appear,with a muh smaller amplitude (the wavelength of these observations resembles R). There
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is a 0.03 /d alias of the third frequeny as well, namely 6:711� 0:010=d, whih in thisase has a higher amplitude. The S/N ratio is only 3 for this frequeny, but sine it is aombination of the other two frequenies, it is signi�ant (Breger et.al., 1993).The semi-amplitudes of the two main frequenies on the two nights with multi-olourphotometry, obtained from a �t with these two frequenies only, are listed in Table 2(in mmag). They are ompared to the semi-amplitudes of our omplete data set (in V )and the STARE data set, with all three frequenies �tted. While the amplitudes of the�rst two frequenies have a ratio 2 to 1 in B and V , they are equal in R. This may aidin the identi�ation of the pulsation modes of this star.Table 2. Semi-amplitudes of GSC 2899-00521 (in mmag)Frequeny [/d℄ V (all data) B V R STAREf1 6.610 15 18 14 10 8f2 13.356 8 9 7 10 7f2 � f1 6.745 6 � � � 4Aknowledgement: P. Lampens and P. Van Cauteren are grateful to Prof. W.Seggewiss for the telesope time and the hospitality at the Hoher List-Universit�atsstern-warte, University of Bonn, Germany. P. Van Cauteren is grateful to the Royal Observatoryof Belgium for putting at his disposal material aquired by projet G.0265.97 of the Fundfor Sienti� Researh (FWO) - Flanders (Belgium).
Referenes:Breger, M., Stih, J., Garrido, R., Martin, R., Jiang Shi-yang, Li Zhi-ping, Hube, D.P.,Ostermann, W., Paparo, M. and Shek, M., 1993, A&A, 271, 482Sperl, M., 1998, Manual for Period98 (V1.0.4). A period searh-program for Windowsand Unix, (http://dsn.astro.univie.a.at/~period98)STARE Home Page, 2001,http://www.hao.uar.edu/publi/researh/stare/stare.html
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OUTBURST PHOTOMETRY OF EY CygKATO, TAICHI; UEMURA, MAKOTO; ISHIOKA, RYOKODept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: (tkato, uemura, ishioka�kusastro.kyoto-u.a.jp

EY Cyg is a well-known dwarf nova with a very long yle length. In spite of itsrelatively bright magnitude (V �11:m4 at maximum, V �15:m5 at minimum), no time-resolved CCD or photoeletri photometry has been yet published. We observed EY Cygon two outburst oasions in 1992 and 2001. Between these outbursts, only one additionaloutburst (1997 January) is known, whih was poorly observed beause of the unfavorableseasonal ondition.The 1992 observations were done on three nights between April 5 and 11, using a CCDamera (Thomson TH 7882, 576 � 384 pixels, on-hip 3 � 3 binding adopted) attahedto the Cassegrain fous of the 60 m reetor (foal length=4.8 m) at Ouda Station,Kyoto University (Ohtani et al. 1992). An interferene �lter was used whih had beendesigned to reprodue the Johnson V band. The exposure time was 20{40 s dependingon the transpareny. The 2001 observations were done on 12 nights between November15 and Deember 4, using an un�ltered ST-7E CCD amera attahed to a Meade 25-mShmidt-Cassegrain telesope, loated in Kyoto University. The exposure time was 30s. The frames were �rst orreted for standard de-biasing (Ouda data) or dark subtra-tion (Kyoto data) and at-�elding, and were then proessed by a miroomputer-basedaperture photometry pakage (Ouda data) or JavaTM-based aperture photometry pak-age developed by one of the authors (TK). We used two omparison stars GSC 2673.525(Tyho-2 magnitude V=10:m89 �0:m06, B�V=+0:m46�0:m08) and GSC 2673.2950 (Tyho-2 magnitude V=11:m47�0:m10, B � V=+0:m31�0:m14), whose onstany during the runwas on�rmed by inter-omparison. The magnitudes of EY Cyg were determined relativeto the sum of these two stars (Ouda data) or relative to GSC 2673.525 (Kyoto data).Baryentri orretions to observed times were applied before the following analysis. Ta-ble 1 lists the log of observations, together with nightly averaged magnitudes.Figure 1 shows the light urves of the 1992 and 2001 outbursts drawn from nightlyaveraged magnitudes by this study. Both sets of observations overed the deline fromoutbursts. The objet showed on both oasions a linear fading at a rate of 0.30 mag d�1(1992) or 0.28 mag d�1 (2001) for the �rst seven nights. This rate of deline an be thusonsidered to be a typial value for EY Cyg.Figure 2 shows the nightly light urves (please note the vertial axis is shifted reet-ing the mean brightness of the objet) for the 1992 outburst. These light urves showslow modulation with a time-sale of �0.1{0.2 d. On the �rst night (April 5), a slowdeline and a shallow minimum near the end of the run was observed. On April 7, a
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Table 1. Nightly averaged magnitudes of EY CygStarta Enda Mean magb Error Nd Site48718.257 48718.337 1.481 0.002 192 Ouda48720.209 48720.329 1.764 0.002 332 Ouda48724.207 48724.327 2.967 0.002 258 Ouda52229.061 52229.073 0.496 0.012 24 Kyoto52230.049 52230.066 0.673 0.006 42 Kyoto52233.020 52233.028 1.485 0.005 22 Kyoto52234.062 52234.082 1.856 0.009 49 Kyoto52235.032 52235.053 2.170 0.006 50 Kyoto52236.019 52236.044 2.439 0.013 61 Kyoto52237.023 52237.044 2.506 0.031 43 Kyoto52239.018 52239.041 2.674 0.055 46 Kyoto52240.010 52240.020 3.064 0.054 21 Kyoto52241.007 52241.021 2.934 0.024 35 Kyoto52245.007 52245.020 2.908 0.058 27 Kyoto52247.989 52248.007 2.969 0.028 42 Kyotoa BJD�2400000.b Relative magnitude (see text). Standard error of nightly average.d Number of frames.
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Figure 1. Light urve of EY Cyg on two outbursts in 1992 and 2001. The zero point for the 1992observation orresponds to V=10:m39�0:m08.



IBVS 5268 3

18.2 18.22 18.24 18.26 18.28 18.3 18.32 18.34

1.6

1.5

1.4

1.3
1992 Apr. 5

20.2 20.22 20.24 20.26 20.28 20.3 20.32 20.34

1.9

1.8

1.7

1.6 1992 Apr. 7

24.2 24.22 24.24 24.26 24.28 24.3 24.32 24.34

3.1

3

2.9

2.8 1992 Apr. 11

BJD - 2448700

R
el

at
iv

e 
V

 M
ag

n
it

u
d
e

Figure 2. Light urve of the 1992 April outburst of EY Cyg. The zero points are the same as inFigure 1.
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fading and brightening learly de�ned a rather at-bottomed minimum. On April 11, thevariation looks more sinusoidal. This observation makes the unique time-resolved pho-tometry during outburst. To our best knowledge, these modulations look to more reetslow quasi-periodi variations rather than the stable orbital period. A period searh bet-ween 0:d1 and 0:d3, using the Phase Dispersion Minimization (PDM) method (Stellingwerf1978), has yielded the strongest signals near 0:d192 and 0:d212, but the values should betreated with aution beause neither observing run was long enough to adequately assessthe possibility of a longer periodiity. Beause of the shortness of eah run, we were notable to test the presene of this periodiity in the 2001 observation.The orbital period of EY Cyg has not been yet unambiguously determined. Hake andAndronov (1988) gave a photometri period of 0:d18228 from their photographi observa-tions. Sarna et al. (1995) further obtained CCD photometry and gave a period of 0:d2165.Smith et al. (1997) obtained optial spetra and identi�ed the seondary as a K5{M0star. The lak of radial veloity variations observed by Smith et al. (1997) suggests a lowinlination system. Sine a K5{M0 ompanion usually suggests a longer orbital period(f. Ritter and Kolb 1998), these photometri periodiities need to be further examined.The deline rate observed in this study is 0.28{0.30 mag d�1, whih is lose to that ofDX And (Kato and Nogami 2001), a dwarf nova with an orbital period of 0:d4405. Fromthe similarity of outburst yle lengths and outburst durations between EY Cyg andDX And, and from the appliation of Bailey's relation (Bailey 1975; Szkody and Mattei1984; Warner 1995) to the deline rates, we propose a longer orbital period lose to thatof DX And.Regarding short-period osillations, we deteted low-amplitude (<0.05 mag), utua-tions with time sales of 10{60 min (small wiggles in Figure 2), but we ould not �nd any�rm periodiity.This work is partly supported by a grant-in aid (13640239) from the Japanese Ministryof Eduation, Culture, Sports, Siene and Tehnology. Part of this work is supportedby a Researh Fellowship of the Japan Soiety for the Promotion of Siene for YoungSientists (MU).
Referenes:Bailey, J., 1975, JBAA, 86, 30Hake, G., Andronov, I. L., 1988, MVS, 11, 74Kato, T., Nogami, D., 2001, IBVS, No. 5098Ohtani, H., Uesugi, A., Tomita, Y., Yoshida, M., Kosugi, G., Noumaru, J., Araya, S.,Ohta, K. 1992, Memoirs of the Faulty of Siene, Kyoto University, Series A ofPhysis, Astrophysis, Geophysis and Chemistry, 38, 167Ritter, H., Kolb, U., 1998, A&AS, 129, 83Sarna, M. J., Pyh, W., Smith, R. C., 1995, IBVS, No. 4165Smith, R. C., Sarna, M. J., Catal�an, M. S., Jones, D. H. P., 1997, MNRAS, 287, 271Stellingwerf, R. F., 1978, ApJ, 224, 953Szkody, P., Mattei, J. A., 1984, PASP, 96, 988Warner, B., 1995, Catalysmi Variable Stars (Cambridge Univ. Press., Cambridge)
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CCD LIGHT CURVES OF ROTSE1 VARIABLES, XIV: GSC1996:437 Com,GSC2004:784 CVn, GSC2001:300 Boo AND GSC3026:1046 CVn

BL�ATTLER, E.1; DIETHELM, R.21 BBSAG, Sh�usselaher 1, CH-8636 Wald, Switzerland; e-mail: blaettler-wald�bluewin.h2 BBSAG, Rennweg 1, CH-4118 Rodersdorf, Switzerland; e-mail: diethelm�astro.unibas.h
Observatory and telesope:Private observatory Sh�usselaher, Wald, 0.15-m Star�re refrator
Detetor: SBIG ST-7 CCD amera
Method of data redution:Standard CCD-frame redution using AIP4WIN software
Method of minimum determination:Kwee { van Woerden algorithmObserved star(s):Star name GCVS Coordinates (J2000) Comp./hektype RA De star(s)GSC1996:437ROTSE1 J131424.16+271131.6 EW 13 14 24.2 +27 11 32 GSC1996:1314 / GSC1996:1114GSC2004:784ROTSE1 J133638.49+281139.0 EW 13 36 38.5 +28 11 39 GSC2004:424 / GSC2004:1406GSC2001:300ROTSE1 J133659.37+265247.6 EW 13 36 59.4 +26 52 48 GSC2001:193 / GSC2001:285GSC3026:1046ROTSE1 J133726.05+373458.4 EW 13 37 26.0 +37 34 58 GSC3026:979 / GSC3026:922Ephemeris:Star name E 2400000+ P [day℄ SoureGSC1996:437 52308.4688 0.412749 present paperGSC2004:784 52308.4873 0.2720494 "GSC2001:300 52308.4567 0.367879 "GSC3026:1046 52296.6908 0.349271 "
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄GSC1996:437 (Com) 51274.7388 15 s none ROTSE151306.7291 8 p none ROTSE152285.5617 9 s none Bl�attler, 200252287.6248 10 s none Bl�attler, 200252296.4972 11 p none Bl�attler, 200252296.7039 34 s none Bl�attler, 200252308.4679 7 p none Bl�attler, 200252308.6766 11 s none Bl�attler, 200252344.3776 10 p none Bl�attler, 200252344.5872 7 s none Bl�attler, 2002GSC2004:784 (CVn) 51281.6391 7 s none ROTSE151310.8800 9 p none ROTSE152285.4971 52 s none Bl�attler, 200252285.6350 8 s none Bl�attler, 200252287.5393 14 p none Bl�attler, 200252296.5184 11 p none Bl�attler, 200252296.6545 13 s none Bl�attler, 200252308.4858 10 p none Bl�attler, 200252308.6253 9 s none Bl�attler, 200252344.3989 12 p none Bl�attler, 200252344.5340 4 s none Bl�attler, 200252347.3888 17 p none Bl�attler, 2002GSC2001:300 (Boo) 51288.8770 8 s none ROTSE151304.8864 13 p none ROTSE152285.6431 12 p none Bl�attler, 200252287.4875 19 p none Bl�attler, 200252296.4993 16 s none Bl�attler, 200252296.6830 8 p none Bl�attler, 200252308.4565 21 p none Bl�attler, 200252308.6451 9 s none Bl�attler, 200252344.3277 15 s none Bl�attler, 200252344.5103 9 p none Bl�attler, 200252347.4509 33 p none Bl�attler, 2002GSC3026:1046 (CVn) 51259.7031 6 p none ROTSE151310.8766 18 s none ROTSE152285.5102 12 p none Bl�attler, 200252285.6886 4 s none Bl�attler, 200252287.6107 6 p none Bl�attler, 200252296.5182 11 s none Bl�attler, 200252296.6901 8 p none Bl�attler, 200252308.5659 5 p none Bl�attler, 200252308.7351 21 s none Bl�attler, 200252344.3681 7 s none Bl�attler, 200252344.5409 6 p none Bl�attler, 200252347.3352 3 p none Bl�attler, 2002Explanation of the remarks in the table:ROTSE1: Observations of Akerlof et al. (2000).
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Figure 1. CCD light urve (without �lter) ofGSC1996:437 Figure 2. CCD light urve (without �lter) ofGSC2004:784

Figure 3. CCD light urve (without �lter) ofGSC2001:300 Figure 4. CCD light urve (without �lter) ofGSC3026:1046
Remarks:As a byprodut of the ROTSE1 CCD survey, a large number of new variables havebeen disovered (Akerlof et al., 2000). In a series of papers, we report un�lteredCCD observations for some of the lose binary systems (type EW) in the list ofAkerlof et al. (2000). This installment ontains information on four variables inthe onstellations Com, Boo and CVn. The four stars were observed with ourCCD equipment during 6 nights between JD2452285 and JD2452347. A total of184 CCD frames were measured of GSC1996:437, 179 frames of GSC2004:784, 183frames of GSC2001:300 and 190 frames for GSC3026:1046. Figures 1 through 4show our observations folded with the elements given in the table of Ephemeris.These elements of variation are dedued from a linear �t to the normal minimafrom the ROTSE1 data and the timings of minimum derived from our data givenin the table of Times of minima.
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Availability of the data:Upon request from diethelm�astro.unibas.hAknowledgements:This researh made use of the SIMBAD data base, operated at CDS, Strasbourg,Frane

Referenes:Akerlof, C., Amrose, S., Balsano, R., Bloh, J., Casperson, D., Flether, S., Gisler, G.,Hills, J., Kehoe, R., Lee, B., Marshall, S., MKay, T., Pawl, A., Shaefer, J., Szy-manski, J., Wren, J., 2000, AJ, 119, 1901Bl�attler, E., 2002, BBSAG Bulletin, 127
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GSC1609.00690, A NEW CLASSICAL CEPHEIDSOROKIN, P.1; ANTIPIN, S.2; SAMUS, N.2;31 Mosow Astronomy Club, /o Sternberg Astronomial Institute, 13 Universitetskij Ave., Mosow 119992,Russia2 Sternberg Astronomial Institute, 13 Universitetskij Ave., Mosow 119992, Russiae-mail: antipin�sai.msu.ru, samus�sai.msu.ru3 Institute of Astronomy, Russian Aademy of Sienes, 48 Pyatnitskaya Str., Mosow 119017, Russia

Name of the objet:GSC 1609.00690Equatorial oordinates: Equinox:R.A.= 19h31m12:s0 DEC.= +19Æ0101900 J2000.0Observatory and telesope:40-m astrograph in CrimeaDetetor: PhotoplateFilter(s): NoneDate(s) of the observation(s):1960-1993
Comparison star(s):

GSC or USNO-A2.0 � (J2000) Æ (J2000) Bpg1609.00518 19h31m14:s3 +19Æ0303500 14:m781609.00944 19h31m23:s0 +18Æ5905000 15:m181050.13998661 19h31m15:s0 +18Æ5904000 16:m091050.14001553 19h31m20:s0 +18Æ5903700 16:m54
Chek star(s): NoneTransformed to a standard system: BpgStandard stars (�eld) used: B-band standard sequene inNGC 6802 (Hoag et al., 1961)Availability of the data:Upon request
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Type of variability: DCEPRemarks:The new Cepheid was independently disovered by one of us (S.A.); the log of theSternberg Institute blink omparator shows that, in the early 1980s, the star hadbeen notied by E. Kolevatykh (unpublished). We estimated the star by eye on288 plates from Mosow arhive, JD 2437136{49104. It turned out to be a lassialCepheid. Its light elements are:JDmax = 2442599:47 + 6:d3236� E:The variability range is 15:m1{16:m4. Max�min = 0:p3. The phased light urve ispresented in Figure 1. The new variable is lose to a known Cepheid, V354 Sge(Metzger and Shehter, 1998), at � = 19h31m15:s5, Æ = +19Æ0004200(J2000). Thelatter Cepheid is, however, muh fainter and has a di�erent period, P = 4:d1643.The two Cepheids are not the same objet beyond doubt.Aknowledgements:This study was supported in part by the Russian Foundation for Basi Researhthrough grant No. 02-02-06569. We aknowledge support from the Russian FederalProgram \Studies in High-Priority Fields of Siene".

Figure 1. The phased light urve of the new Cepheid. Unertain estimates are shown as open irles.
Referenes:Hoag, A.A., Johnson, H.L., Iriarte, B., Mithell, R.I., Hallam, K.L., Sharpless, S., 1961,Publ. of the US Naval Obs., Vol. XVII, Part VII, WashingtonMetzger, M.R., Shehter, P.L., 1998, Astron. J., 116, 469
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THE REDDENED W UMa SYSTEM: GSC 1851-0320KOFF, R.A.1; ROBB, R.M.2;3;4; THANJAVUR, K.2;3;4; HENDEN, A.A.5; KAISER, D.H.6;KUEBLER, J.P.71 1915 West 101st Avenue, Denver, CO 80260, USA, e-mail: Bob.Ko��worldnet.att.net2 Guest User, Canadian Astronomy Data Centre, whih is operated by the Herzberg Institute of Astrophysis,National Researh Counil of Canada3 Guest Observer, Dominion Astrophysial Observatory, whih is operated by the Herzberg Institute of As-trophysis, National Researh Counil of Canada4 Dept. of Physis and Astronomy, University of Vitoria, Vitoria, BC, Canada, V8W 3P6, e-mail: robb�uvi.a5 Universities Spae Researh Assoiation/U.S. Naval Observatory, P.O. Box 1149, Flagsta�, AZ 86002-1149,USA, e-mail: aah�nofs.navy.mil6 2631 Washington Street, Columbus, IN 47201, USA, e-mail: dhkaiser�sprynet.om7 1550 Blakstone Drive, Columbus, OH 43235, e-mail: PKUEB�aol.om

While engaged in a searh for rotation rates of asteroids, Ko� disovered light varia-tions in the bakground star GSC 1851-0320. He used his 0.20-m SCT+un�ltered ST-6CCD. Alerted by Ko�, Kaiser used his 0.35-m SCT+ST-9E CCD+V �lter to determinetimes of minimum light, the period and the light urve shape. Kuebler also started ob-servations using a Celestron 14 and a Finger Lakes Instrumentation IMG512 amera.Henden used the USNO 1.0m telesope, a SITe 1024�1024 thinned, bakside illuminatedCCD and standard Johnson-Cousins �lters. He found standardized BV RCIC magnitudesfor the �eld using Landolt (1992) standard stars. The University of Vitoria observationswere made with our automated 0.5m telesope, Star I CCD, Johnson-Cousins �lters andredued in a fashion similar to that desribed in Robb and Greimel (1999). The �eld ofstars observed is shown in Figure 1.

Figure 1. Finder hart labeled with the GSC identi�ation numbers from region 1851.
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Table 1: Stars observed in the �eld of GSC 1851-0320Star R.A. De. GSC �C Std Dev Std DevGSC Id J2000 J2000 Mag. Mag. Between Within0320 05h26m21:s125 24Æ49051:0078 13.8 2.625 0.009 0.0550579 05h26m10:s294 24Æ47032:0057 11.9 � � �1157 05h26m08:s646 24Æ48009:0070 12.4 1.654 0.007 0.0080194 05h26m02:s426 24Æ49052:0060 13.4 2.692 0.004 0.0150671 05h26m03:s992 24Æ50018:0016 13.9 2.383 0.004 0.0121004 05h26m05:s150 24Æ51038:0085 13.5 2.704 0.006 0.0110044 05h26m24:s902 24Æ47011:0016 14.3 3.374 0.012 0.0141231 05h26m28:s204 24Æ48019:0049 14.3 3.560 0.013 0.022

Table 2: Times of Minimum LightHJD Unertainty Observer HJD Unertainty Observer2452177.9151 0.0004 RAK 2452267.0264 0.0010 RMR2452183.9556 0.0007 RAK 2452267.8884 0.0003 RMR2452184.9591 0.0007 RAK 2452268.0324 0.0005 RMR2452199.9048 0.0004 RAK 2452268.7495 0.0005 RMR2452207.9543 0.0008 RAK 2452268.8918 0.0005 RMR2452225.7748 0.0003 DHK 2452296.6327 0.0016 RMR2452250.7832 0.0008 RAK 2452317.6169 0.0010 KT2452265.7334 0.0008 PK 2452317.7594 0.0006 KT2452250.7850 0.0005 RMR 2452317.9040 0.0005 KT2452266.7395 0.0004 RMR 2452320.7794 0.0006 KT2452266.8810 0.0005 RMR 2452321.7829 0.0013 KT
Some observations were also made un�ltered (entered at � 6500�A) designated C.The Julian Dates of observation (-2450000) are 2250R, 2266-2268C, 2296C, 2317C, 2320I,2321V, 2322I, and 2334I. Table 1 lists the stars' identi�ation numbers and magnitudesfrom the Hubble Spae Telesope Guide Star Catalog (GSC) (Jenkner et al., 1990) andpositions from the USNO-A 2.0 atalog (Monet et al., 1998).Our di�erential �C magnitudes are alulated in the sense of the star minus GSC 1851-0579. Brightness variations during a night were measured by the standard deviation of thedi�erential magnitudes and are listed for the most photometri night in the last olumnas \Std Dev Within". For eah star the mean of the nightly means is shown as �C inTable 1. The standard deviation of the nightly means is a measure of the night to nightvariations and is alled \Std Dev Between" in Table 1. The smallest \Std Dev Between"is 0.004 magnitudes and this exellent photometry shows that night to night variations ineither of these stars must be less than a few millimagnitudes. We observed no signi�antvariations in these stars in plots of the individual nights' data and a \Std Dev Within"one night of 0.008 sets an upper limit on variations of an hourly timesale.The star GSC 1851-0320 had obvious variations during eah night and most nightsovered more than one yle, ausing the means for all nights to be similar. Times ofminimum brightness of the star found using the method of Kwee and van Woerden (1956)are listed in Table 2. From these times of minimum light we �nd the ephemeris to be:
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HJD of Minimum Brightness= 2452250:d7845(6)+0:d287449(3)�E.where the unertainties in the �nal digit are given in brakets and the RMS error of the�t is less than 0.0013 days. In Figure 2 the di�erential �C magnitudes phased at thisperiod are plotted. The light urve is typial of W UMa systems.All-sky photometry by Henden yeilds V=14:m03 � 0:m06, B � V=1:m39 � 0:m04, V �R=0:m86�0fmm01, and R�I=0:m88�0:m01 (available on the IBVS website: 5271-t3.txt)and 2MASS measurements yield J=11:m04, H=10:m41, and K=10:m24. These all indiatean approximately M0 spetral type for GSC 1851-0320, apparently making it the oolestW UMa known and deserving of further investigation. Therefore we observed the starwith the DAO/HIA 1.8m telesope and obtained the spetrum shown in Figure 3.

Figure 2. Un�ltered light urve of GSC 1851-0320 with di�erent symbols for di�erent nights.
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Figure 3. Spetrum of GSC 1851-0320 showing the H� absorption line at 6563�A and FeI at 6497�A
Obviously the star's spetral type is not M but G. The reason for the disrepanymust be reddening, and in the Lik Observatory Sky Atlas (1967) we observe a dustloud in the star's diretion. Using the Java applet written by J. K�oppen, found athttp://astro.u-strasbg.fr/�koppen/nebula/ExtCurv.html, we �nd for an E(B �V )=0:m73� 0::m10 a V extintion of 2:m27� 0:m30, and dereddened olors onsistent with



4 IBVS 5271
our G-type spetral lassi�ation. The relation given by Ruinski (2000) between abso-lute magnitude, the intrinsi olor and period of a W UMa system yields MV = 4:64.Combined with extintion, we �nd a distane of 260� 80p to this system. The distaneto the Taurus Star Forming Region is � 140p and therefore the dust loud ould be partof that region.

Figure 4. Model line and light urve points of GSC 1851-0320
While a de�nitive solution to the light urve is not possible with this data set, thereexist physially plausible parameters, whih �t the data fairly well. Our light urve model,synthesized using Binmaker2 (Bradstreet, 1993) is plotted with the binned data points inFigure 4. From the spetral lass we assume a temperature for the hot star of 5600K andappropriate limb darkening (X=0.56), gravity darkening (g=0.32) and reetion (R=0.5)oeÆients. The set of parameters we found were: radius of hot star of 0:37� 0:2, radiusof ool star of 0:35� 0:2, temperature of the ool star of 5400K and an orbital inlinationof 59Æ � 2Æ. The unertainty in the di�erene in temperature of the two stars is � 100K.The small inlination makes the mass ratio indeterminate but a value of 0.94 is onsistentwith the temperature di�erene. We needed to inlude a spot on the ooler star to modelthe di�erene in maximum light.This near ontat model is onsistent in temperature di�erene, mass ratio and ratioof the radii with a G4V orbited by a G6V star. While the olor of GSC 1851-0320 is veryred for a ontat binary, we are onvined that this is a onsequene of an interveningdust loud and the system has the temperature and spetral lass expeted for its period.

Referenes:Bradstreet, D.H., 1993, Binary Maker 2, Contat Software, Norristown, PA, 19401, USAJenkner, H., Lasker, B., Sturh, C., MLean, B, Shara, M., Russell, J., 1990, AJ, 99, 2082Kwee, K.K., and van Woerden, H., 1956, Bull. Astr. Inst. Neth., 12, 327Landolt, A.U., 1992, AJ, 104, 340Lik Observatory Sky Atlas, 1967Monet, D., et al., 1998, USNO-A2.0, US Naval Observatory, Washington DC, USARobb, R.M. and Greimel, R., 1999, ASP Conf. Ser., 189, 198Ruinski, S.M., 2000, AJ, 120, 319
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OBSERVATIONS OF FLARE STARS V577 Mon AND AD LeoZALINIAN, V.P.1; TOVMASSIAN, H.M.2; CARDONA, O.2; CHAVEZ, M.21 Byurakan Astrophysial Observatory of the Armenian National Aademy of Sienes2 Instituto Naional de Astrof��sia, �Optia y Eletr�onia, AP 51 y 216, 72000, Puebla, Pue., M�exio

In spite of a large e�orts devoted to the study of are stars, their nature is not yetompletely solved (Haish, Strong & Rodon�o 1991, Hawley & Pettersen, 1991, Hawley &Fisher 1992, Vlahos et al. 1995). Therefore, eah new observational data may help resolvethis very important problem. We arried out observations of are stars V577 Mon andAD Leo with the two-hannel (U and B) fast photometer (Zalinian & Tovmassian 1989)installed at the 2.1 m telesope of the Guillermo Haro Observatory (GHO) in Cananea,M�exio. Earlier we deteted with this photometer very short spiky ares of a duration lessthan a seond (Zalinian & Tovmassian 1987, Tovmassian & Zalinian 1988, Tovmassian etal. 1997a, Zalinian & Tovmassian 1997). The rising time of spiky ares is less than 0.1se. We showed that the spiky ares generally our after normal ares, and are bluerthan normal ares (Tovmassian et al. 1997b).The log of observations is presented in Table 1. The night sky bakground was mea-sured regularly after � 15 � 20 m of monitoring of the are star. Therefore, the totaltime of observation of the star itself is less than the duration of the observing run. V577Mon was observed with integration time 0.5 se, and AD Leo with 0.2 se.The aim of our observations was to detet fast ares. Therefore, we measured thebrightness of the observed stars in U and B in relation to their quiesent state. Noregular variability of V577 Mon and AD Leo is known.
Table 1: The log of observations of V577 Mon and AD Leo in 2002.Date Start End Total durationUT UT h mV577 Mon20 Feb 02 44 05 50 0 4521 Feb 03 30 05 32 1 5022 Feb 03 55 05 30 1 45AD Leo21 Feb 07 11 10 08 2 2022 Feb 06 46 10 15 2 35

Four ares were deteted during 4h20m of monitoring of V577 Mon. During 4h55m ofmonitoring of AD Leo only one are was deteted. The light urves of the deteted ares,
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and also the variations of (U � B) magnitudes of the star during are, are presented inFigures 1-5. In onseutive olumns of Table 2 the date of the are, the are magnitudes�U and �B, the olor of the star, (U�B) at the peak of the are, and the total durationof the are are given. No spiky ares have been registered in the reported observations.Light urves of the deteted ares, and also the variations of U � B magnitudes of thestar during ares, are presented in Figures 1-5. Eah point on the U � B graph is theaverage of 5 preeding and 5 subsequent measurements. The olour U � B of the starduring are is dedued assuming that U � B of V577 Mon in quiesent state is equal to1:m2 (Shvartsman et al. 1988), that of the AD Leo is 1:m06 (Johnson & Morgan 1953).

Table 2: The parameters of ares of V577 Mon and AD Leo.Date �U �B (U �B) TotaldurationV577 Mon20 Feb '02 1:m0 0:m4 0:m6 2m05s20 Feb '02 1:m5 0:m5 0:m2 7m00s21 Feb '02 1:m1 0:m1 0:m2 2m33s22 Feb '02 0:m4 0:m0 0:m8 6m10sAD Leo21 Feb '02 0:m22 0:m09 0:m8 3m50s
VPZ is grateful to the CONACYT Projet 34564-E and to the INAOE for �nanialsupport and hospitality at the INAOE.

Figure 1. The are of V577 Mon at 4h10m UT on 20 February 2002.
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Figure 2. The are of V577 Mon at 4h50m UT on 20 February 2002.

Figure 3. The are of V577 Mon at 5h32m UT on 21 February 2002.

Figure 4. The are of V577 Mon at 4h40m UT on 22 February 2002.
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Figure 5. The are of AD Leo at 9h26m UT on 21 February 2002.

Referenes:Haish, B., Strong, K.T., & Rodon�o, M., 1991, ARA&A, 29, 275Hawley, S.L., & Fisher, G.H., 1992, ApJS, 81, 885Hawley, S.L., & Fisher, G.H., Simon, T., et al., 1995, ApJ, 453, 464Hawley, S.L., & Pettersen, B.R., 1991, ApJ, 378, 725Johnson, H.L., & Morgan, W.W., 1953, ApJ, 117, 313Shvartsman, V.F., Beskin, G.M., Gershberg, R. E., Neizvestni, S.I., Plakhotenkova, V.L.,& Pustilnik, L.A., 1988, Izv. Crimean AO, 79, 71Tovmassian, H.M. & Zalinian, V.P., 1988, Astro�zika, 28, 131Tovmassian H.M., Reillas, E., Cardona, O., & Zalinian, V.P., 1997a, IBVS, No. 4465Tovmassian H.M., Reillas, E., Cardona, O., & Zalinian, V.P., 1997b, Rev. Mex. AA, 33,107Vlahos, L., Georgoulis, M., Kluiving, R., & Pashos, P., 1995, A&A, 299, 897Zalinian, V.P., & Tovmassian, H.M., 1987, IBVS, No. 2992Zalinian, V.P., & Tovmassian, H.M., 1989, Contr. Byurakan Obs., 61, 142Zalinian & Tovmassian 1997, IBVS, No. 4464
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LIGHT MAXIMA OF THE RRab VARIABLE TU UMa IN EARLY 2002DONLEY, J.1; FRIED, ROBERT2; JONES, CAITLYNN3; WADE, RICHARD A.41 Dept of Astronomy & Astrophysis, Pennsylvania State University, University Park, PA, 16802, USA, email:jdonley�astro.psu.edu2 Braeside Observatory, Post OÆe Box 906, Flagsta�, AZ 86002, USA, email: aptain�braeside.org3 Flagsta� High Shool, Flagsta� AZ 86001, USA4 Dept of Astronomy & Astrophysis, Pennsylvania State University, University Park, PA, 16802, USA, email:wade�astro.psu.edu
Following earlier work by Szeidl et al. (1986) and Saha and White (1990), Wade etal. (1999) published an analysis of timings of light maxima for TU UMa. They showedthat a model ombining a quadrati pulsation ephemeris with a light-time binary orbit ofhigh eentriity was most suessful at desribing the olleted timing data. Periastronpassage is predited to our in about 2011 (depending on what spei� model is used),near whih time there should be an exursion in the enter-of-mass radial veloity ofTU UMa. The elements of the �23 y binary orbit are still rather unertain, as is thequadrati oeÆient of the pulsation ephemeris. It is therefore useful to ontinue to olletepohs of light maximum, in order to test and re�ne the orbital/pulsational model.We obtained di�erential light urves of TU UMa through Johnson B and V �lters,using a SITe 512�512 CCD amera (60 �eld of view) on the 0.41 m telesope of Brae-side Observatory. Typially most of the rise to maximum, maximum light itself, and asigni�ant portion of the deline were reorded, exept for Cyle 47623 where only 1.2 hsurrounding maximum was reorded, and Cyle 47702 where 1.9 h of the rise was reordedbut not the maximum itself. Beause of the distintive and stable stillstand of the risingbranh of the V light urve, we were nevertheless able to infer a (less ertain) epoh oflight maximum for Cyle 47702.We determined �ve epohs of maximum light in V , using the same tehnique as de-sribed for Braeside observations in our previous paper (Wade et al. 1999). That is, weused a template light urve (HJD[max℄ = 2,450,527.7110, yle 44413, 1997 Marh 20)and measured the time o�set needed to bring the template and the newly observed lighturve into registration.Table 1 summarizes the new epohs of light maximum for TU UMa, giving the yleount E on the same system as in Wade et al. (1999) and earlier papers ited therein.Column 3 gives the Julian year with 2000.00 = JD 2,451,545.0; olumn 4 gives O � C indays relative to the linear test ephemeris used by Wade et al., HJD = 2425760:4364 +0:5576581097E. A least-squares linear regression of epoh upon yle number for the �veepohs shows a residual satter of 1.2 minutes in the measured epohs, similar to that ofearlier photoeletrially reorded maxima for this star.
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Table 1. Light Maxima of TU UMa in early 2002.Cyle HJD Year O � C(days)2400000+47623 52317.803 2002.12 +0.01447625 52318.9185 2002.12 +0.014647657 52336.7628 2002.17 +0.013947702 52361.860: 2002.24 +0.016:47711 52366.8770 2002.25 +0.0145

The mean O �C of 21.3 minutes an be ompared with the expeted O�C of about20 minutes at epoh 2000.2, if model \D" of Wade et al. (1999) is adopted as the orretdesription of the orbital and pulsational evolution. These are onsistent within the mea-surement error, and there is not yet a need to update the model | olletion of additionalepohs of maximum light in the next several years will no doubt make re�nement of themodel worthwhile as periastron is approahed.
Referenes:Saha, A. & White, R.E., 1990, PASP, 102, 148 (erratum 102, 495)Szeidl, B., Olah, K. & Mizser A., 1986, Commun. Konkoly Obs., No. 89Wade, R.A., Donley, J., Fried, R., White, R.E. & Saha, A., 1999, AJ, 118, 2442
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We have onduted an extensive CCD monitoring program of the blak hole binary(SAX J1819.3-2525 = V4641 Sgr) (Orosz et al. 2001). The goal of this study was toaquire aurate light urves in di�erent bands to get better onstraints on the physialparameters of the binary. The results will be presented elsewhere. As a byprodut of thisampaign, we report here the disovery of ten new semi-regular variable stars in the �eldof V4641 Sgr.Optial photometry was done with the YALO 1 m telesope at Cerro Tololo Inter-amerian Observatory (CTIO) (Bailyn et al. 1999), the CTIO 0.9 m telesope, the Duth0.9 m telesope at the European Southern Observatory (ESO), La Silla and the 1.0 m Ja-obus Kapteyn Telesope (JKT) at La Palma (Table 1). The data were olleted betweenJuly 2000 and Otober 2001. The IRAF data redution pakage was used to apply thestandard at �eld and bias orretions to the images. For eah telesope we made deepmaster images for eah band by aligning the frames to ommon oordinate systems andoadding them. DAOPHOT (Stetson 1987, Stetson 1992) was used to do PSF �tting andto ompute the instrumental magnitudes for eah star. Stetson's program DAOMASTERwas used to ross identify the stars in eah data set and to onstrut time series photom-etry. Standard stars from the Landolt atalogue (Landolt 1992) observed with the JKTwere used to plae the magnitude sales on the standard system.

Table 1. Overview of the available datasets.Observing run Start date End date Frames Filters FOVYALO 27-Mar-2001 15-Ot-2001 98 V and I 100 � 100CTIO 21-Jul-2000 26-Jul-2000 255 U;B; V;R and I 3:03� 3:03ESO 06-Jun-2001 28-Jun-2001 61 U;B; V;R and I 3:08� 3:08La Palma 08-Sep-2000 14-Sep-2000 24 B; V;R and I 8:080 � 2:08
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Table 2. Photometri data.Coordinates (J2000) V average V �I quasi period ID[mag℄ [mag℄ [days℄18:19:16.8 �25:23:36.2 16.6� 17.4 4.41 5118:19:22.0 �25:23:16.8 16.6� 17.3 4.50 7618:19:10.6 �25:27:39.1 15.0� 16.0 3.45 63 IRAS 18160-252918:19:02.5 �25:30:19.4 15.8� 16.6 4.37 : : :18:19:03.0 �25:29:34.5 14.5� 15.1 3.17 : : :18:19:03.7 �25:26:30.9 15.6� 16.1 2.81 : : :18:19:06.5 �25:24:11.5 17.8� 18.7 5.21 : : :18:19:28.0 �25:30:13.5 15.2� 15.7 4.12 6718:19:02.2 �25:24:05.9 15.4� 16.0 3.84 9418:19:40.8 �25:27:13.1 16.5� 16.9 4.29 69

We have light urves for about 15 000 stars, most of whih appear only in the YALOimages, sine the YALO telesope has the largest �eld of view (2048� 2048 pixels with apixel size of 0:003�0:003, although the e�etive �eld of view of the aligned images was about90 � 90). We searhed for variables using two simple tehniques. First we omputed thestandard deviation � of the light urves and made plots of � vs. the mean magnitudes.Seond, we omputed Lomb-Sargle periodogram (Lomb 1976, Sargle 1982) for eahstar and sorted the stars aording the highest L-S power. One possible variables wereagged (either large � or L-S power or both), the light urves were visually inspeted andadditional periodiity searhes were done with the IRAF task `pdm', an implementationof the phase dispersion tehnique of Stellingwerf (Stellingwerf 1978). Our sensitivity tolarge amplitude variables is high and we believe we have found & 95% of the bright (V &17m) large amplitude (& 0.5 mag) variables.We found many variables. We report here a set of ten stars that seem to form a homo-geneous group, see Figs. 1 and 2 for light urves and Figs. 3-12 for harts. Table 2 givesthe positions, magnitude range and average V�I olours of the ten stars. An astrometrisolution for the YALO master image was found using stars from the USNOA2 atalogueand the estimated 1� errors are .0:005 in eah diretion. The names of the stars are basedon their oordinates in equinox 2000 and are given the pre�x YALO. For example the�rst star in Table 2 at RA=18:19:16.8, DEC=�25:23:36.2 has the name YALO J181916.8-252336. Only one star has a plausible identi�ation in SIMBAD: YALO J181910.6-252739is probably IRAS 18160-2529.One of the harateristis of all ten stars is that they are relatively red: average V �Iolours are between 2:m8 and 5:m2. The extintion in the diretion of V4641 Sgr is relativelylow (E(B � V ) = 0:25, Orosz et al. 2001), so the red olours are not due to interstellardust. The stars show slow and quasi-periodi variations with time sales between about 51and 94 days and amplitudes in V of �1 magnitude. The red olours, the relatively largeamplitude and the slow variability are harateristi of ool Asymptoti Giant Branh(AGB) stars (Sterken and Jashek 1996, Kershbaum et al. 2001).
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Figure 1. Light urves for �ve variables in V (left panel) and I (right panel).
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Figure 2. Light urves for �ve variables in V (left panel) and I (right panel).
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Figure 3. V -band �nding hart ofYALO J181916.8-252336. Soure is in entre. Figure 4. V -band �nding hart ofYALO J181922.0-252317. Soure is in entre.

Figure 5. V -band �nding hart ofYALO J181910.6-252739. Soure is in entre.Note: The �rst star to the south-east is a vari-able star.
Figure 6. V -band �nding hart ofYALO J181902.5-253019. Soure is lower-right ofentre.
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Figure 7. V -band �nding hart ofYALO J181903.0-252935. Soure is right of en-tre. Figure 8. V -band �nding hart ofYALO J181903.7-252631. Soure is right of en-tre.

Figure 9. V -band �nding hart ofYALO J181906.5-252412. Soure is in entre. Figure 10. V -band �nding hart ofYALO J181928.0-253014. Soure is below entre.
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Figure 11. V -band �nding hart ofYALO J181902.2-252406. Soure is right of en-tre. Figure 12. V -band �nding hart ofYALO J181940.8-252713. Soure is left of entre.

Referenes:Bailyn, C.D., Depoy, D., Agostinho, R., Mendez, R., Espinoza, J., & Gonzalez, D., 1999,BAAS, 31, 1502Kershbaum, F., Lebzelter, T., Lazaro, C., 2001, A&A, 375, 527Landolt, A.U., 1992, AJ, 104, 340Lomb, N.R., 1976, Ap&SS, 39, 447Orosz, J.A., Kuulkers, E., van der Klis, M., MClintok, J. E., Garia, M. R., Callanan,P.J., Bailyn, C. D., Jain, R. K., & Remillard, R. A., 2001, ApJ, 555, 489Sargle, J.D., 1982, ApJ, 263, 835Stellingwerf, R.F., 1978, ApJ, 224, 953Sterken, C., & Jashek, C., 1996, Light Curves of Variable Stars, A Pitorial Atlas,Cambridge University Press, p. 96Stetson, P.B., 1987, PASP, 99, 191Stetson, P.B., 1992, ASP Conf. Ser., Vol. 25, p. 297
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OP Aql AND V926 Aql

HAZEN, M.L.1; HOFFLEIT, D.2; KAZAROVETS, E.3; KROLL, P.4; SAMUS, N.3;5; WEBBINK,R.F.61 Harvard College Observatory, 60 Garden St., Cambridge, MA 02138, USA, e-mail: mhazen�fa.harvard.edu2 Department of Astronomy, Yale University, PO Box 208101, New Haven, CT 06520, USA3 Institute of Astronomy, Russian Aademy of Sienes, 48, Pyatnitskaya St., Mosow 119017, Russia, e-mail:elena k�sai.msu.ru, samus�sai.msu.ru4 Sonneberg Observatory, Sternwartestr. 32, D-96515 Sonneberg, Germany, e-mail: pk�stw.tu-ilmenau.de5 Sternberg Astronomial Institute, 13, University Ave., Mosow 119992, Russia6 Department of Astronomy, University of Illinois, 1002 W. Green St., Urbana, IL 61801, USA, e-mail:webbink�astro.uiu.edu
Presenting aurate oordinates for all atalogued variable stars, espeially for thoseoriginally announed with only approximate positional information and no �nding harts,is an urgent task in our era of extensive automati variable star surveys, and onsiderablee�ort is being dediated to it (f. Samus et al., 2002). In the ourse of a large-sale projetaimed at improving positions for many variable stars disovered at Harvard Observatory(Webbink et al., 2002), a ase of onfusion onerning OP Aql and V926 Aql was revealed.This paper desribes the irumstanes and announes deisions taken by the SonnebergObservatory and by the team of the General Catalogue of Variable Stars (GCVS) tominimize onfusion.The disovery of Harvard variable star HV 5469, of unknown type or period, wasannouned by Ho�eit (1932). This star was soon named OP Aql (Guthnik & Prager1932), though it remained unstudied. The disoverer did not publish a �nding hart.Several deades later in Sonneberg, Gessner (1959) found that OP Aql was an elipsingstar with 3:d227797 period, and published a �nding hart. The hart shows two variablestars, one of them labeled OP Aql, and the other one S 5341. Gessner announed thelatter star as a new disovery, also an Algol, with a period of 2:d97303. Kukarkin, Efremov,& Kholopov (1960) assigned S 5341 the GCVS designation V926 Aql. Several minimahave sine been published for eah of these two stars by amateur astronomers.A searh in the plate staks of the Harvard Observatory, using Ho�eit's original note-books, shows beyond doubt that the original HV 5469 is atually the star labeled S 5341in Gessner (1959), whereas OP Aql in the same hart is a new variable disovered byGessner.In order to minimize further onfusion, we take the following deisions.We announe that V926 Aql = HV 5469 = S 5341, and thus OP Aql is a new elipsingvariable disovered by Gessner (1959). This is sarely the �rst ase of a variable star
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having both HV and Sonneberg Ver�anderliher Stern numbers. With the designationHV 5469 transferred to V926 Aql, the �nding hart in Gessner (1959) remains quiteorret, and the ephemeris of eah variable remains orret as published. The �ndinghart for OP Aql in Tsesevih & Kazanasmas (1971) also shows the right star. We giveOP Aql the new Sonneberg number, S 10948. We hope that astronomers will not be takenabak by the paradox that the name \OP Aql" had been �rst introdued deades beforethe variable now alled OP Aql was atually disovered. Figure 1 presents a DigitizedSky Survey �nding hart of OP Aql and V926 Aql, with the relevant identi�ations givenin the aption.The GCVS work is supported, in part, by grants from the Russian Foundation for BasiResearh (02-02-16069) and from the program of support for leading sienti� shools ofRussia (00-15-96627). Partiipation by RFW is supported in part by U.S. National SieneFoundation grant AST-9618462. The Digitized Sky Survey images are provided by theHubble Spae Telesope Siene Institute under support from grant NAG W-2166 of theUSA Government.

Figure 1. The photographi 100�100 �nding hart for OP Aql and V926 Aql (from the blue-light imageof the Seond Digitized Sky Survey). 1: OP Aql = S 10948 = GSC 1058.0287 (19h48m08:s3, +9Æ2004500,2000.0). 2: V926 Aql = HV 5469 = S 5341 = GSC 1062.0024 (19h48m13:s4, +9Æ2304300, 2000.0).Referenes:Gessner, H. 1959, Mitt. Ver�and. Sterne, 1, Nr. 390, 391Guthnik, P., Prager, R. 1932, Astr. Nahr., 247, 121Ho�eit, D. 1932, Harvard Obs. Bull., No. 887Kukarkin, B.V., Efremov, Yu.I., Kholopov, P.N. 1960, First Supplement to the SeondEdition of the General Catalogue of Variable Stars (Mosow: Astr. Counil Aad.Si. U.S.S.R. and Sternberg State Astr. Inst., Univ. Mosow)Samus, N.N., Goranskii, V.P., Durlevih, O.V., Zharova, A.V., Kazarovets, E.V., Pas-tukhova, E.N., Hazen, M.L., Tsvetkova, T.M. 2002, Astronomy Letters, 28, 174Tsesevih, V.P., Kazanasmas, M.S. 1971, Atlas of Finding Charts for Variable Stars,Mosow: NaukaWebbink, R.F., Hazen, M.L., Ho�eit, D. 2002, IBVS (submitted)
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BVRI OBSERVATIONS OF AH Her IN THE YEARS 2000-2001SPOGLI, CORRADO1; FIORUCCI, MASSIMO1; TOSTI, GINO1; CIPRINI, STEFANO1; NUCCIA-RELLI, GIULIANO1; MACCHIA, ENRICO2; MONACELLI, GIUSEPPE21 Osservatorio Astronomio, Universit�a di Perugia, Via A. Pasoli I-06100 Perugia, Italy2 Assoiazione Astronomia Umbra, Via Ili 7, Todi, Italy

AH Her is a dwarf nova, Z Cam subtype, that varies in magnitude between V=14:m3and V=11:m3 (for a review, see Spogli et al. 2001).In this paper we present the results of our observations made in the years 2000-2001 atthe Astronomial Observatory of the Perugia University in the B; V; RC ; IC photometribands. The instruments used and the photometri tehniques have been already desribedin Spogli et al. (1998). We used the alibration stars as reported in Spogli et al. (2001).The data are olleted in two distint tables relative to the above-mentioned years.The observations made in 2000 are few but signi�ant: the objet was disontinuouslyfollowed for 14 nights from 18/08/2000 to 27/09/2000 (see Table 2 and Figure 1). In2001 the variable was instead well monitored: the data olleted goes from 15/07/2001to 02/11/2001 for a total of 47 nights (see Table 3 and Figure 2). There is a gap in ourobservations in the month of September for the bad weather.Table 1 shows the main harateristis of the data and improves the values reportedin Spogli et al. (2001). We omputed the spetral slope for AH Her using the sameproedure desribed in Spogli et al. (1998), on�rming a values ranging from 0:m3 to 0:m7,with a mean value equal to 0:m61�0:m08. Figure 3 shows the olour-magnitude diagramfor AH Her during the whole outburst yle: the data are well represented by a linearregression, in agreement with Spogli et al. (2001).Table 1: Photometri harateristis of AH Her during our observations.B V RC ICMaximum Outburst 11.57�0.09 11.58�0.04 11.52�0.05 11.41�0.03Minimum of Light 14.48�0.11 14.14�0.05 13.73�0.05 13.20�0.03Mean Values at Minimum 14.0�0.3 13.7�0.3 13.3�0.2 12.9�0.2Outburst Amplitude 2.9 2.5 2.2 1.8Deay Rates(mag/day) 0.25�0.04 0.22�0.04 0.17�0.03 0.14�0.03(B � V ) (V �RC) (V � IC)Mean Values at Maximum �0.02 0.06 0.21Mean Values at Minimum 0.35 0.38 0.74
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JD (2449000+)Figure 1. V light urve of AH Her during August-September 2000. Cirles represent the data herereported, while rosses are visual estimates available from VSNET(http://vsnet.kusastro.kyoto-u.a.jp/vsnet/)

11.0

11.5

12.0

12.5

13.0

13.5

14.0

14.5
3100 3120 3140 3160 3180 3200 3220

V

JD (2449000+)Figure 2. V light urve of AH Her during the summer-autumn 2001. Cirles represent the data herereported, while rosses are visual estimates available from VSNET.
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Table 2: 2000 BV (RI)C data of AH HerDate JD B V RC IC(2449000+)18/08/2000 2775.387 12.01�0.13 11.96�0.04 11.87�0.05 11.77�0.0619/08/2000 2776.319 12.11�0.12 12.09�0.04 12.02�0.0520/08/2000 2777.344 12.19�0.12 12.33�0.03 12.17�0.05 12.05�0.0421/08/2000 2778.314 12.66�0.14 12.31�0.09 12.40�0.0725/08/2000 2782.311 13.61�0.12 13.45�0.04 13.17�0.06 12.69�0.0428/08/2000 2785.308 14.39�0.17 13.89�0.05 13.30�0.05 12.88�0.0329/08/2000 2786.306 14.01�0.12 13.68�0.04 13.33�0.04 12.95�0.0430/08/2000 2787.305 14.28�0.14 14.14�0.05 13.25�0.0911/09/2000 2799.292 11.74�0.13 11.76�0.04 11.68�0.04 11.57�0.0412/09/2000 2800.291 11.89�0.16 11.95�0.04 11.79�0.05 11.69�0.0415/09/2000 2803.288 12.44�0.08 12.37�0.05 12.31�0.05 12.06�0.0422/09/2000 2810.278 14.48�0.11 14.13�0.04 13.73�0.06 13.20�0.0325/09/2000 2813.286 13.01�0.08 13.01�0.0427/09/2000 2815.272 12.37�0.11 12.31�0.04 12.20�0.05 12.06�0.03

Referenes:Spogli C., Fiorui M., Tosti G., 1998, A&AS, 130, 485Spogli C., Fiorui M., Tosti G., Raimondo G, 2001, IBVS, 5147
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Table 3: 2001 BV (RI)C data of AH HerDate JD B V RC IC(2449000+)15/07/2001 3106.375 12.26�0.05 12.35�0.03 12.23�0.05 12.01�0.0417/07/2001 3104.392 11.57�0.08 11.58�0.04 11.52�0.0518/07/2001 3109.368 11.61�0.09 11.63�0.03 11.54�0.04 11.41�0.0319/07/2001 3110.391 11.73�0.11 11.71�0.04 11.70�0.05 11.54�0.0522/07/2001 3113.355 11.94�0.11 12.16�0.03 11.89�0.05 11.76�0.0423/07/2001 3114.365 12.09�0.08 13.84�0.05 12.05�0.04 11.91�0.0524/07/2001 3115.354 12.55�0.07 12.46�0.05 12.35�0.05 12.13�0.0426/07/2001 3117.352 13.35�0.08 13.34�0.04 13.04�0.04 12.72�0.0403/08/2001 3125.396 13.76�0.11 13.54�0.08 13.20�0.05 12.84�0.0304/08/2001 3126.333 13.40�0.07 13.26�0.05 13.01�0.04 12.69�0.0405/08/2001 3127.334 13.98�0.1306/08/2001 3128.336 12.51�0.07 12.48�0.03 12.35�0.05 12.19�0.0307/08/2001 3129.332 12.25�0.11 11.97�0.04 11.91�0.05 11.82�0.0509/08/2001 3131.329 12.03�0.12 11.82�0.04 11.88�0.05 11.66�0.0610/08/2001 3132.327 11.97�0.11 11.92�0.04 11.81�0.0511/08/2001 3133.327 11.72�0.13 11.82�0.03 11.71�0.05 11.65�0.0412/08/2001 3134.326 11.96�0.11 11.95�0.04 11.86�0.05 11.67�0.0413/08/2001 3135.327 12.39�0.09 12.14�0.04 12.05�0.0514/08/2001 3136.323 12.41�0.11 12.33�0.04 12.23�0.0515/08/2001 3137.325 12.81�0.12 12.73�0.04 12.59�0.05 12.31�0.0618/08/2001 3140.318 13.73�0.08 13.53�0.04 13.19�0.0519/08/2001 3141.323 13.94�0.09 13.52�0.0420/08/2001 3142.337 13.89�0.09 13.70�0.0521/08/2001 3143.358 14.36�0.11 13.95�0.03 13.49�0.06 13.06�0.0426/08/2001 3148.302 12.26�0.1627/08/2001 3149.369 11.91�0.08 11.84�0.04 11.87�0.05 11.77�0.0428/08/2001 3150.308 11.81�0.09 11.89�0.04 11.82�0.05 11.69�0.0429/08/2001 3151.337 11.89�0.07 11.90�0.04 12.03�0.05 11.66�0.0403/09/2001 3156.301 12.13�0.13 12.14�0.04 11.95�0.05 11.85�0.0305/09/2001 3158.356 12.91�0.11 12.79�0.04 12.63�0.05 12.33�0.0307/09/2001 3160.295 13.81�0.10 13.49�0.05 13.22�0.06 12.84�0.0312/09/2001 3165.291 13.57�0.11 12.99�0.04 12.94�0.05 12.48�0.0307/10/2001 3190.279 12.41�0.06 12.48�0.05 12.28�0.05 12.12�0.0409/10/2001 3192.276 13.20�0.05 13.11�0.04 12.85�0.05 12.59�0.0311/10/2001 3194.254 14.10�0.08 13.83�0.04 13.44�0.0512/10/2001 3195.253 13.78�0.06 13.72�0.04 13.39�0.05 12.93�0.0313/10/2001 3196.287 14.04�0.08 13.74�0.04 13.31�0.05 12.87�0.0314/10/2001 3197.251 14.18�0.12 13.76�0.04 13.36�0.05 12.86�0.0416/10/2001 3199.275 13.61�0.05 13.18�0.05 12.83�0.0417/10/2001 3200.251 13.88�0.16 13.03�0.05 13.05�0.05 12.61�0.0518/10/2001 3201.275 13.29�0.16 13.09�0.05 12.84�0.05 12.53�0.0419/10/2001 3202.249 11.96�0.09 11.91�0.04 11.88�0.05 11.77�0.0522/10/2001 3205.246 12.42�0.11 12.25�0.04 12.17�0.07 11.96�0.0525/10/2001 3208.243 13.59�0.06 13.47�0.05 13.15�0.05 12.73�0.0427/10/2001 3210.241 14.47�0.06 13.90�0.04 13.48�0.05 13.10�0.0529/10/2001 3212.239 14.06�0.12 12.68�0.0502/11/2001 3216.234 13.98�0.08 13.82�0.04 13.36�0.05
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THE NEW SHORT PERIOD EB ECLIPSING BINARY SYSTEM GSC 01343-02414

GOMEZ-FORRELLAD, JOSEP M.1;2; GARCIA-MELENDO, ENRIQUE21 Grup d'Estudis Astronomis, Apartado 9481, 08080 Barelona, Spain, e-mail: jmgomez�astrogea.org2 Esteve Duran Observatory, Avd. Montseny 46, El Montanya, 08553 Seva, Barelona, Spain,e-mail: duranobs�astrogea.org
Name of the objet:GSC 1343-2414Equatorial oordinates: Equinox:R.A.= 06h50m55:s83 DEC.= +22Æ29021:0037 2000.0Observatory and telesope:Mollet Observatory, 102-mm refrating telesopeEsteve Duran Observatory, 0.6-m Cassegrain telesopeDetetor: CCD: SX, Sony ICX027BL hipFilter(s): VDate(s) of the observation(s):16 January 2002 to 14 Marh 2002Comparison star(s): GSC 01343-01988Chek star(s): GSC 01343-02222Transformed to a standard system: NoAvailability of the data:Available on the IBVS website.Type of variability: EB
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Figure 1.
Remarks:The variability of GSC 01343-02414 was disovered during a CCD survey searh-ing for new variable stars from Mollet Observatory from 22 November 2001 to 10Marh 2002, and observed with the 0.6m Cassegrain telesope from Esteve DuranObservatory. This objet is listed in the Guide Star Catalogue with a PAL-V1photovisual magnitude of 12.61. Our observations show that GSC 01343-02414 isa new EB elipsing binary system with a period of 0.57 days (Figure 1). The starfades 0.40 magnitudes at primary minimum and 0.19 at the seondary one. Thefollowing ephemeris was omputed:HJDMinI = 2452327:d425 + 0:d56914� E:�0:005 �0:00007



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5278 Konkoly ObservatoryBudapest16 May 2002HU ISSN 0374 { 0676
THE NEW CLASSICAL CEPHEID NSV 02852

GARCIA-MELENDO, ENRIQUE1; JUAN-SAMSO, JORDI21 Esteve Duran Observatory, Avd. Montseny 46, El Montanya, 08553 Seva, Barelona, Spain,e-mail: duranobs�astrogea.org2 Grup d'Estudis Astronomis, Apartado 9481, 08080 Barelona, Spain
Name of the objet:NSV 02852 = HD 252611 = S 09193 = GSC 01877-00245Equatorial oordinates: Equinox:R.A.= 06h10m19:s34 DEC.= +24Æ01015:0024 2000.0Observatory and telesope:Els Hostalets de Pierola Observatory, 0.4-m Newtonian telesopeEsteve Duran Observatory, 0.6-m Cassegrain telesopeDetetor: CCD: SX, Sony ICX027BL hipFilter(s): VDate(s) of the observation(s):1 Otober 2001 to 19 February 2002Comparison star(s): GSC 01877-00086Chek star(s): GSC 01877-00864Transformed to a standard system: NoAvailability of the data:Upon request.Type of variability: Cep
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Figure 1.
Remarks:The variability of NSV 02852 was �rst disovered by Ho�meister (1966) and listedin the NSV atalogue (Kholopov, 1982), as an unstudied variable with rapid lighthanges. In the Henry Draper Catalogue (Cannon and Pikering, 1918-1924) thisstar is inluded with a photographi magnitude of 10.80 and and A0 spetral type.Our observations show that NSV 02852 is a lassial Cepheid variable with anamplitude of 0.38 magnitudes and a period of 2.14 days (Figure 1). The followingephemeris was omputed:HJDMinI = 2452234:d46 + 2:d1371� E:�0:02 �0:0007

Referenes:Cannon, A.J., and Pikering, E.C. 1918-1924, The Henry Draper Catalogue, Ann. Astron.Obs. Harvard College, 91-99Ho�meister, C., 1966, AN, 289, 3, 139Kholopov, P. N., editor, 1982, New Catalogue of Suspeted Variable Stars, Mosow
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ERRATUM FOR IBVS 5278The epoh that was given for the new lassial Cepheid NSV 02852 is the time ofmaximum, so the ephemeris is:HJDMax = 2452234:46 + 2:1371� E

The orret referene of Cannon & Pikering:Cannon, A.J., and Pikering, E.C. 1918-1924, The Henry Draper Catalogue and Exten-sion, Ann. Astron. Obs. Harvard College, 91-100(Although HD252611 is in the Henry Draper Catalogue, it was atually published in theHD atalogue extension.)
Enrique Garia-Melendo
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SHORT PERIOD VARIABILITY OF THE ALGOL SYSTEM AI DraNARUSAWA, S.1; WAKI, Y.2; IOROI, M.3; TAKEUTI, M.41 Nishi-Harima Astronomial Observatory, Sayo, Hyogo, 679-5313, Japan, e-mail: narusawa�nhao.go.jp2 Takino, Hyogo, 679-0211, Japan, (Nishi-Harima Astronomial Observatory Assoiation)e-mail: waki.waki�nifty.ne.jp3 Bisei Astronomial Observatory, e-mail: ioroi�bao.go.jp4 Astronomial Institute, Tohoku University, Aoba, Sendai, 980-8578, Japan, e-mail: takeuti�astr.tohoku.a.jp
We performed photometri observations of AI Dra on two nights and deteted shortperiod variability. AI Dra (A0V+F9; Branewiz and Dworak 1980) is one of the well-known Algol-type elipsing binary systems. As this system is bright (mv = 7:05 � 8:09)and of short orbital period (P=1.988day), many reports of photometri observations havebeen presented.Reently, photoeletri photometry overing the whole phase of AI Dra was arried outby De�girmeni et al. (2000) at B and V bands. They found \ollapses" at both shouldersof the primary minima in both olors and they pointed out that these anomalies wouldbe due to the gas stream owing from the seondary to the primary omponent. TheWilson-Devinney analysis of the light urves yielded a semi-detahed on�guration.We performed photoeletri observations of AI Dra with the 60m reetor of Nishi-Harima Astronomial Observatory in the B and V band-passes similar to the standardJohnson system. The telesope is equipped with the photon-ounting photometer (AESPCPA2) at its Cassegrain fous. The photomultiplier tube R647p of HAMAMATSUPhotonis was used. The star HD154199 was hosen as the omparison. This star wasalso used by De�girmeni et al. (2000).
We have deteted periodi osillations with an amplitude of about 0:03 � 0:05 magoutside elipses. The light urves obtained on 5 Aug. 2000 in the B- and V -bandsare shown in Fig. 1. The helioentri phase alulated aording the ephemeris byDe�girmeni et al. (2000) were from 0.688 to 0.782. On 7 Sep. 2000 (helioentri phase0:152 � 0:186), we have also deteted the light variations whih overed less than oneperiod (Fig. 2). We adapted the PDM analysis (Widjaya, 1996) to these data, and aperiodiity of 0:d034 was found in both passbands.To study the orrelation between brightness and olor, we use the di�erene from themean B magnitude of eah night, �B, and the di�erene from the mean olor, �(B�V ).We plot �(B�V ) versus �B in Fig. 3. The data �t to the relation �(B�V ) = 0:m384 �B,with a orrelation oeÆient of 0.784. The star is bluer in its brighter phase. Thisorresponds to the property of stellar pulsation.
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Figure 1. Observed osillations on 5 Aug. 2000.

Figure 2. Observed osillations on 7 Sep. 2000.
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Adapting the M = 3.40 M� and R = 2.39 R� (De�girmeni et al. 2000) we determinedthe mean density of the primary � = 0.25 ��. that gives the pulsation onstant Q ' 0.02.This value and the observed amplitude suggest lower mode of non-radial osillation.The spetral type A0 of AI Dra is in the range of the Æ St type stars listed by Rodriguez(2000). Five A0 stars are found in the list. Bolometri magnitude and bolometri orre-tion of primary omponent of AI Dra is 0.60 and �0.25, respetively (De�girmeni et al.2000). That gives Mv = 0.85. This value almost orresponds with the period-luminosityrelation of Æ St stars (Breger 1979). Based on these harateristis, we suggest thatAI Dra is a Æ St star.We wish to express our thanks to Tomomi Shimizu, Yumi Narusawa, Taku Nakajima,Noriyoshi Nakamoto, Osamu Ohshima, Seiihiro Kiyota and Shinobu Ozaki for their help.

Figure 3. Color-magnitude diagram of the short-period variability on the two nights. The horizontalaxis indiates �B, and the vertial axis indiates �(B � V ).

Referenes:Branewiz, H.K., Dworak, T.Z., 1980, Ata Astron, 30, 501.Breger, M., 1979, PASP, 91, 5.De�girmeni, �O.L., G�ulmen, �O., Sezer, C., Erdem, A., Devlen, A., 2000, A&A, 363, 244.Rodr��guez, E., L�opez-Gonz�alez, M.J., L�opez de Coa, P., 2000, Delta Suti and RelatedStars ASP Conferene Series, (M. Breger & M.H. Montgomery, eds.) 210, 499.Widjaya, A., 1996, Phase Dispersion Minimization for Windows Ver.3.0,http://vsnet.kusastro.kyoto-u.a.jp/vsnet/et/prog.html
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V357Her: ANOTHER WUMa-TYPE ECLIPSING BINARYMISCLASSIFIED AS HADSBRANICKI, A.1; PIGULSKI, A.21 University in Bia lystok, Institute of Experimental Physis, Lipowa 41, 15-424 Bia lystok, Poland,e-mail: braniki�alpha.uwb.edu.pl2 Wro law University Observatory, Kopernika 11, 51-622 Wro law, Poland, e-mail: pigulski�astro.uni.wro.pl

The variable V357 Her (preliminary designation S 4350 Her) was disovered photo-graphially by G�otz and Wenzel (1956). These authors derived �ve times of maximumlight and a period of 0.139725 d. Considering the period and the shape of the light urve,the star was lassi�ed as an RR Lyrae-type variable, relassi�ed later as a high-amplitudeÆ Suti (HADS) star.Not only for V357 Her, but also for some other stars lassi�ed as HADS, either thereare no observations sine the time of disovery or the observations are very sare. WithCCD ameras, auray of 0.01 mag is easily ahieved, so the true nature of these stars anbe veri�ed even with a small telesope. This prompted us to arry out CCD observationsof some poorly studied stars lassi�ed as HADS. The two stars we observed a few yearsago, UW CVn (Kopaki and Pigulski 1995) and V879 Aql (Kopaki and Pigulski 1998)appeared to be W UMa-type elipsing binaries. Continuing this program, one of us (A.B.)observed V357 Her during six nights in 2001. The new photometry shows learly thatV357 Her is a W UMa-type elipsing binary as well. This was already suggested byShmidt et al. (1995), but beause their onlusions relied on only 15 V and R-�lter datapoints overing mainly the viinity of the maximum light, the star was still present in thenewest atalogue of Æ Suti stars (Rodr��guez et al. 2000).It should be noted that a program of observing negleted HADS is now onduted alsoby another group of observers (Van Cauteren and Lampens 2001 and referenes therein)and resulted in some relassi�ations too.The new photometri observations of V357 Her have been arried out during six nightsbetween May 21 and August 2, 2001, in the observatory of the Institute of ExperimentalPhysis of the University in Bia lystok. The telesope was 30-m Meade LX 200 Shmidt-Cassegrain equipped with a Pitor 416 XTE CCD amera of 768 � 512 pixels overinga 7:07 � 5:01 �eld-of-view. No �lter was used and the exposure time was 60 seonds forall frames. A total of 377 frames have been taken. They were alibrated in a standardway and then the magnitudes of stars were derived by means of the Daophot pakage ofStetson (1991).In order to know the olours of nearby stars, the �eld of V357 Her was also observedon one night, August 11, 2001, in the Bia lk�ow Observatory of the Wro law University.The same equipment and �lters as desribed by Kopaki and Pigulski (1998) were used.
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In total, �ve V -�lter and �ve IC-�lter frames with 100-s exposure time were taken. Theresulting olour-magnitude diagram helped us to hoose the omparison stars. Moreover,sine Bia lk�ow �lters math the Johnson V and Cousins IC passbands quite well, usingthe olour di�erene between a red and a blue star from the �eld, we found the e�etivewavelength of the Bia lystok observations to be 670 nm. This value was used later in the�ts.Prior to the analysis, some datapoints with largest errors have been rejeted and theremaining 322 di�erential magnitudes of V357 Her with respet to two nearby omparisonstars of similar olour index have been formed. These di�erential magnitudes are plottedin the phase diagram in Fig. 1. The magnitudes are available through the IBVS web siteas a 5280-t2.txt �le.
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Orbital phaseFigure 1. Di�erential Bia lystok CCD observations of V357 Her (dots), phased with the period of0.28204111 d. The solid line is the syntheti light urve orresponding to the best solution given inTable 3. Below, the residuals from the �t are plotted in sale.Table 1. Times of the primary minimum of V357 HerTime of minimum Epoh O � C Soure ofHJD 2 400 000.+ E [d℄ data48 535.6087 � .0013 0 0.0000 Shmidt et al. (1995)52 051.5332 � .0002 12466 0.0000 this paper52 055.4823 � .0004 12480 +0.0005 this paper52 061.4050 � .0005 12501 +0.0004 this paper52 066.4812 � .0004 12519 �0.0002 this paper52 076.3518 � .0005 12554 �0.0010 this paper52 124.5818 � .0003 12725 0.0000 this paperThe preliminary value of the orbital period has been obtained by means of the Fourierperiodogram. Using Wilson-Devinney (WD) ode (Wilson and Devinney 1971; Wilson1991) we next derived the preliminary syntheti light urve, whih was �tted to theobservations of eah of the six nights separately. The times of minimum derived fromthese �ts are given in Table 1.
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In addition, we realulated the time of minimum light for Shmidt et al. (1995) data,using the same proedure. Sine these observations were made in two �lters, V and R,the orresponding entry in Table 1 is the mean of the minimum in V and R.A linear regression of all times of minimum light given in Table 1 with weights in-versely proportional to the r.m.s. errors, yielded the following ephemeris (the number inparentheses denotes the r.m.s. error of the last digits):Tmin I = HJD 2448535.6087(15) + 0.28204111(12)� E; (1)where E is the number of yles elapsed from the initial epoh. The O � C values listedin Table 1 were alulated with this ephemeris.
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Mass ratio qFigure 2. The smallest values of the sum of weighted squares of the residuals (SWSR) plotted as afuntion of the assumed mass ratio q.
Having re�ned the value of the orbital period, we tried to derive the parameters of thesystem. In order to do this, we used the WD di�erential orretion program. Eah datapoint was assigned a weight proportional to the reiproal of square of the Daophot error.Sine for V357 Her the mass ratio, q = M2=M1, is not known, it was derived �rst fromthe WD �ts in a most ommon way, that is, from a series of the best �ts with assumedvalue of q. Fig. 2 shows the results of the �ts, where we used the sum of weighted squaresof the residuals (SWSR) as the indiator of the quality of the �t. In these alulations weassumed the overontat geometry and the mean surfae temperature of star 1 (star 1 is,by de�nition, elipsed near phase 0.0), T1 = 4800 K. Moreover, bolometri albedos, A1 =A2 = 0.5 (Rui�nski 1973) and gravity darkening oeÆients, g1 = g2 = 0.32 (Luy 1967)were adopted. Limb darkening oeÆients, xbolo1 = xbolo2 = 0.54 and x1 = x2 = 0.66 for �e�= 670 nm were taken from the tables presented by Van Hamme (1993). The alulationswere performed for q in the range between 0.25 and 5.0 (Fig. 2). Only �ve parameterswere iterated: phase of the primary onjuntion, �0, inlination, i, average temperatureof star 2, T2, surfae potential, 
1 = 
2, and relative monohromati luminosity of star 1,L1. Sine for some q there were problems with onvergene, 200 iterations were performedfor eah q and then the solution with lowest SWSR was adopted as the best. The lowest
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values of SWSR ahieved during 200 iterations are plotted in Fig. 2. It is learly seenthat the smallest SWSR, that is, the best solution, is obtained for q � 3.5.Table 3. Parameters of the best-�t syntheti light urve of V357 HerParameter ValueInlination, i 83:Æ1 � 0:Æ3E�etive temperature of star 1, T1 4800 K (assumed)E�etive temperature of star 2, T2 4577 � 5 KSurfae potential, 
1 ( = 
2) 7.295 � 0.005Mass ratio, q 3.572 � 0.006Relative luminosity of star 1 at �e� = 670 nm, L1=(L1 + L2) 0.2880 � 0.0012Over�ll fator, f = (
in � 
1)=(
in � 
out) 0.11 � 0.02In order to get the �nal solution we started iterations with the solution for q = 3.5setting q as an additional free parameter. In addition, we inreased the number of thegrid elements on the omponents' surfaes and used model atmospheres in omputingmonohromati uxes. The �nal solution is given in Table 3. Please note, that theWD ode underestimates the errors (see e.g., Maeroni and Ruinski 1997), so the errorsin Table 3 should be at least doubled in order to be realisti. The syntheti light urveis overplotted in Figure 1. One an see that the residuals are not perfetly at and somesystemati di�erenes do remain. We have heked the di�erential magnitudes betweenother bright stars in the �eld of V357 Her and found that the hanges at this level an beattributed to some instrumental e�ets. The standard deviation of the residuals equals0.013 mag.In V357 Her the hotter omponent is smaller and it is oulted in the primary (deeper)minimum. The temperature di�erene is large (� 220 K) indiating a poor thermalontat.Using the positions of 11 stars from the Hubble Guide Star Catalogue, we derived theequatorial oordinates of V357 Her with an auray to within 0:002: �2000:0 = 18h44m31:s86,Æ2000:0 = +12Æ55031:001.Aknowledgements. A.B. thanks Prof. B. Pazy�nski for donating the CCD ameraused to obtain the observations presented in this paper.Referenes:G�otz, W., Wenzel, W., 1956, Ver�o�. Sternwarte Sonneberg, Band 2, Heft 5.Kopaki, G., Pigulski, A., 1995, Ata Astron., 45, 753.Kopaki, G., Pigulski, A., 1998, Ata Astron., 48, 747.Luy, L.B., 1967, Zeitshrift f�ur Astroph., 65, 89.Maeroni, C., Ruinski, S.M., 1997, PASP, 109, 782Rodr��guez, E., L�opez-Gonz�alez, M.J., L�opez de Coa, P., 2000, ASP Conf. Ser. 210, 499.Rui�nski, S.M., 1973, Ata Astron., 23, 79.Shmidt, E.G., Chab, J.R., Reiswig, D.E., 1995, AJ, 109, 1239.Stetson, P.B., 1987, PASP, 99, 191.Van Cauteren, P., Lampens, P., 2001, Comm. in Asteroseismology, 140, 66.Van Hamme, W., 1993, AJ, 106, 2096.Wilson, R.E., 1990, ApJ, 356, 613.Wilson, R.E., Devinney, E.J., 1971, ApJ, 166, 605.
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EUVE J2244�15.9: A NEW SPECTROSCOPIC BINARYCHRISTIAN, DAMIAN J.1; MATHIOUDAKIS, MIHALIS2; VENNES, STEPH�ANE31 Department of Physis & Astronomy, Johns Hopkins University, 3400 N. Charles Ave., Baltimore MD,21218; e-mail: damian�pha.jhu.edu2 Queens University of Belfast, Belfast, UK3 Astrophysial Theory Centre, Australian National University, Canberra, ACT 0200, Australia

Over 40% of the soures in EUV surveys have been identi�ed as late-type stars (e.g.the Seond EUVE Catalog; Bowyer et al. 1996; ROSAT 2RE atalog, Pye et al. 1995).EUVE J2244�15.9 (HD 215341) was disovered as a spetrosopi binary in our optialobservations of late-type stars seleted from EUVE all-sky survey atalogs, inluding theLampton et al. (1997) atalog of fainter EUVE all-sky soures jointly deteted with theROSAT PSPC. The Lampton et al. atalog onentrated on detetions in the EUVELexan band whih is entered on 100 �A.Our optial observations were searhing for hromospheri ativity indiators, suh asCa II H&K and H� in emission in a sample of EUV-seleted late-type stars. We observedEUVE J2244�15.9 for 1 hour on 5 and 6 of August 1997 using the 24 inh oud�e auxiliarytelesope (CAT) and the Hamilton ehelle spetrograph (Vogt 1987) at Lik observatory.We used a 2048 � 2048 CCD binned 2 � 2 with a dispersion of 0.033 �A/pixel at Ca Hand K and 0.054 �A/pixel at H�; the resulting veloity resolution is 7.5 km/s. Spetrawere wavelength-alibrated with Th-Ar spetra and at-�elded with quartz lamps. Theobservation log and line emission equivalent widths (eqw) from both omponents arepresented in Table 1. Table 1. EUVE J2244�15.9 LogRA (J2000) 21 44 38De (J2000) �15 56 32mv 9.3Sp. Type dK1/2eObs. dates: 05/08/97 10:31:48 UT06/08/97 09:39:22 UTExp. (se) 3600 (�2)Ca K (eqw) 4.0 �ACa H (eqw) 2.1 �AH� (eqw) 0.4 �AEUVE Lexan ts/s 0.028EUVE Obs. Flux 3.9�10�12(ergs m�2 se�1)
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The optial spetrum of EUVE J2244�15.9 learly shows the tell-tale signs of emissionlines from a spetrosopi binary. We show a Ca H&K and H� spetra in Figure 1.We alulated the observed ux using a oronal emissivity model with log(T) = 6.8 asdesribed in Mathioudakis et al. (1995). We then alulated a measure of the oronaleÆieny, Leuv=Lbol. We �nd EUVE J2244�15.9 with Leuv=Lbol � 10�3, and this is atthe upper end of ative late-type stars found in the EUVE and ROSAT all-sky surveys(e.g. Christian and Mathioudakis 2002; Je�ries & Jewell 1993). EUVE J2244�15.9 meritsfurther observations as a oronally ative late-type binary.
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Figure 1. Ca H&K and H� spetra of spetrosopi binary, EUVE J2244�15.9 (ux in units of10�13 ergs m�2 se�1 �A�1). (Top) panel shows Ca K on left and Ca H on right from the August 06observation. (Bottom) panel shows the H� spetra from August 05 and 06 August (upper H� spetrumsaled by a fator of 1.5).
Referenes:Bowyer, S. et al., 1996, ApJS, 102, 129Christian, D. J., & Mathioudakis, M., 2002, AJ, 123, 2796Je�ries, R. D., & Jewell, S. J., 1993, MNRAS, 264, 106Lampton, M. et al., 1997, ApJS, 108, 545Mathioudakis, M. et al., 1995, A&A, 300, 775Pye, J. P., et al., 1995, MNRAS, 274, 1165Vogt, S., 1987, PASP, 99, 1214
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ERRATUM TO IBVS NO. 4855 AND TIMES OF MINIMAOF THE ECLIPSING BINARY V357 PEGASI

ALIS, SINAN1;2; KESKIN, M. MUSTAFA3; ATAY, M. ERAY11 University of Istanbul, Faulty of Siene, Department of Astronomy and Spae Sienes, 34452 Universite-Istanbul, Turkey, email: sinanali�yahoo.om2 Eyuboglu Twin Observatories, Namik Kemal Mah, Dr. Rustem Eyuboglu Sok, No:3 81240, Umraniye-Istanbul, Turkey3 Ege University, Siene Faulty, Astronomy and Spae Sienes Department, 35100, Bornova - Izmir, Turkey
Observatory and telesope:1600 Cassegrain telesope at TUBITAKy National Observatory.Detetor: SSP-5A photoeletri photometer, Hamamatsu 4457 pmt.Method of data redution:Redution of the data were made in the usual way.
Method of minimum determination:Times of minima were determined by the method of Kwee and van WoerdenObserved star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄V357 Peg EW 23 45 35 +25 28 52 HIP 116688 48500.3159 0.578452 1Soure(s) of the ephemeris:1. The Hipparos & Tyho Catalogues (ESA, 1997)Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄V357 Peg 51810.4986 0.0004 II U;B; V;R �0.0007 This work51812.5233 0.0005 I U;B; V;R �0.0006 This work51817.4412 0.0010 II U;B; V;R 0.0005 This work51819.4662 0.0010 I U;B; V;R 0.0009 This workyTUBITAK : The Sienti� and Tehnial Researh Counil of Turkey
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Remarks:There is an error in Table 1 in Keskin et al. (2000), in the minima types (primaryor seondary) of the V357 Peg. Type I (as primary min.) should have been typeII (as seondary min.) and vie versa. The results of this error are: a) the lightelements for min I given in Table 2 in Keskin et al. (2000) should have been forMin II b) this onfusion of minima types aused Yasarsoy et al. (2000) to reah awrong onlusion to point out that the seondary minima of the system are deeperthan the primary minima. The authors have admitted the onfusion that theyommitted in private ommuniations.Aknowledgements:SA and MMK are grateful to Prof. Zeynel Tuna for his guidane and helpful om-ments about the manusript. The authors would like to thank to the TUBITAKNational Observatory (TUG) for their kind (partial �nanial and equipment) sup-port. This work was also supported by the Researh Fund of Istanbul University,Projet No: OR-104/07032000.
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BVRI PHOTOMETRY OF THE TYPE I HYPERNOVA SN 2002ap

COOK, L.M.1; KATKOVA, E.V.2; SOKOLOV, N.A.2; GUSEVA, I.S.2;31 Center for Bakyard Astrophysis - Conord, 1730 Helix Ct., Conord, CA 94518, e-mail: loo�yahoo.om2 Central Astronomial Observatory at Pulkovo, St. Petersburg 196140, Russia, e-mail: sokolov�gao.spb.ru3 St. Petersburg State University, St. Petersburg, Russia
Supernova (SN) 2002ap in M74 was disovered by Y. Hirose and on�rmed by Kushidaand Li on January 29 and 30, 2002 (Nakano et al., 2002). The SN was immediatelyreognized as a \hypernova" from its broad spetral features (see Mazzali et al. 2002 forreferenes). SN 2002ap was disovered very soon after it exploded, as the SN was notdeteted in a January 25 observation (Nakano et al., 2002). In this note we present theBV RI photometri observations of SN I 2002ap at maximum and during the fast-delinephase after maximum brightness. Also, we briey disuss our main results.At the Center for Bakyard Astrophysis-Conord (CBA) with 44 m reetor and atPulkovo Observatory (PO) with 10 m refrator we monitored SN 2002ap in V RI andBV R passbands, respetively. Both telesopes were equipped with CCD-ameras. AllCCD observations were redued in the standard fashion, with dark urrent subtrationand at-�eld orretion using MIDAS pakage for PO data and AIP4WIN for CBA data.As the SN is isolated and ontamination of the photometry by the bakground galaxylight is negligible we used aperture photometry on the SN nearby bright stars. Thephotometri data of nine bright stars in the �eld of M74 provided by Henden (2002) wereused for absolute alibration. The �nal BV RI magnitudes for SN are given in Table 1. Weestimate the auray of our photometry at 0:m03 for CBA data and at 0:m1 for PO data.The errors in the absolute zero point determination are smaller than 3%.To hek the data, we have ompared our photometry with the measurements of Gal{Yam et al. (2002), Ri�eser et al. (2002), Yohii et al. (2002) and �nd exellent agreement.On the other hand, we have found some disrepany with observations of Borisov etal. (2002). A omparison of BV RI data given by Borisov et al. (2002) with Gal{Yam etal. (2002) and our measurements shows that the B magnitudes obtained with the Shmidttelesope tends to fall below the data of Gal{Yam et al. (2002). The V magnitude obtainedwith the 60-m Cassegrain telesope is brighter by 0:m1 mag. Also, the I magnitudes givenby Borisov et al. (2002) are systematially brighter than Gal{Yam et al.'s (2002) and ourresults with the maximum disrepany of 0:m35 magnitude. In the following we do nottake into aount these disrepant data. The R magnitudes are in the good agreementwith our results. Unfortunately, Borisov et al. (2002) used only one omparison star fordi�erential photometry and, probably, they did not orret the BV RI data for the olorterms for di�erent telesopes.
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Figure 1. B, V , R and I light urves of SN 2002ap. The open and �lled irles indiate themeasurements obtained at CBA and PO, respetively. Note the exellent agreement with the data ofGal{Yam et al. (2002; rosses), Ri�eser et al. (2002; open squares), Borisov et al. (2002; �lled squares)and Yohii et al. (2002; triangles). The solid lines are the least square �ts. For larity, the R and I lighturves have been shifted by the amounts noted on the plot.
Table 1: Observations of SN 2002apJulian Day B V R I Telesope2452307.26 13.48 12.87 12.93 PO2452308.65 12.66 12.66 12.88 CBA2452310.66 12.47 12.45 12.63 CBA2452314.64 12.38 12.27 12.38 CBA2452315.65 12.40 12.25 12.33 CBA2452317.63 12.48 12.31 12.30 CBA2452318.64 12.56 12.34 12.31 CBA2452320.65 12.70 12.43 12.39 CBA2452323.28 12.86 PO2452323.64 12.87 12.48 12.36 CBA2452326.22 14.34 13.06 12.69 PO2452326.66 13.10 12.70 12.50 CBA2452327.25 13.07 12.76 PO2452328.22 12.82 PO2452331.22 13.49 12.86 PO2452332.24 13.59 13.03 PO2452335.63 13.84 13.28 12.94 CBA2452337.64 14.13 13.43 12.99 CBA
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Table 2: SN 2002ap light urve propertiest0 mmax m(tB0 ) 4m15 MabsFilter (J.D.) (mags) (mags) (mags) (mags)B 2452311.8(.5) 13.11(.04) 13.11(.04) 1.31(.06) {16.7V 2452314.0(.5) 12.38(.04) 12.43(.04) 0.94(.06) {17.4R 2452315.7(.5) 12.28(.04) 12.41(.04) 0.71(.06) {17.4I 2452318.6(.5) 12.31(.04) 12.54(.04) 0.63(.06) {17.3

Figure 1 shows the BV RI photometry of SN 2002ap from Table 1 and published dataas a funtion of the Julian date. Using all available photometri data, exept some data ofBorisov et al. (2002) (see above), we determined the time and the magnitude of maximumlight for SN 2002ap in the B, V , R and I �lters by �tting a fourth-order polynomial tothe photometry obtained over 30 days of observation. The results are listed in Table 2,where olumn (1) gives the time of maximum light, olumn (2) the magnitude at the timeof maximum light, olumn (3) the magnitude at the time of B maximum, olumn (4) thetotal magnitude whih the light urve deline from maximum to 15 days past maximum,and olumn (5) the absolute magnitude at maximum brightness. The errors given in thistable represent the range of aeptable �ts to the data.The absolute magnitudes of SN 2002ap were omputed assuming the distane 8 Mp(�=29:m5) to M74 from Sharina et al. (1996). Additionally, we orret the absolute mag-nitudes for Galati and host galaxy extintions aording to Shlegel et al. (1998) andKlose et al. (2002), respetively. The absolute magnitude at maximum brightness of thisobjet (MV = {17.4) is omparable to the \hypernova" of type-I SN 1997ef (Mazzali etal., 2000), but fainter than SN 1998bw (Galama et al., 1998) by about 2 mag. On theother hand, the shapes of the light urves are similar to those of SN 1998bw. As onean see from Fig. 1 and Table 2, SN 2002ap peaks earlier in the bluer passbands andthe peaks of the light urves are wider in the redder passbands. The deline rates ofSN 2002ap are also similar to SN 1998bw. Finally, exept for the lower peak magnitude,the harateristis of the light urves are similar to those of SN 1998bw. Observations ofSN 2002ap at very late stage are needed to reveal the nature of this unique objet.
Referenes:Borisov, G., Dimitrov, D., Semkov, E. et al., 2002, IBVS, 5264Galama, T.J., Vreeswijk, P.M., Van Paradijs, J. et al., 1998, Nature, 395, 670Gal{Yam, A., Ofek, E.O., Shemmer, O., 2002, MNRAS, submitted, astro-ph/0204008Henden, A., 2002, GCN, 1242Klose, S., Guenther, E., Woitas, J., 2002, GCN, 1248Mazzali, P.A., Iwamoto, K., Nomoto, K., 2000, ApJ, 545, 407Mazzali, P.A., Deng, J., Maeda, K. et al., 2002, ApJ Letters, submitted, astro-ph/0204007Nakano, S., Kushida, R., Li, W., 2002, IAU Cir, 7810Ri�eser, A., Goessl, A.C., Ries, C., 2002, IAU Cir, 7825Sharina, M.E., Karahentsev, I.D., Tikhonov, N.A., 1996, A&AS, 119, 499Shlegel, D.J., Finkbeiner, D.P., Davies, M., 1998, ApJ, 500, 525Yohii, Y., Minezaki, T., Aoki, K., 2002, IAU Cir, 7826
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NEW SU UMa-TYPE DWARF NOVA DM DraKATO, TAICHI1; UEMURA, MAKOTO1; ISHIOKA, RYOKO1; MATSUMOTO, KATSURA2;1;TANABE, KENJI31 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan,e-mail: (tkato,uemura,ishioka)�kusastro.kyoto-u.a.jp2 Graduate Shool of Natural Siene and Tehnology, Okayama University, Okayama 700-8530, Japan,e-mail: katsura�.okayama-u.a.jp3 Department of Biosphere-Geosphere Systems, Faulty of Informatis, Okayama University of Siene, Ridai-ho 1-1, Okayama 700-0005, Japan, e-mail: tanabe�big.ous.a.jp

DM Dra (=SVS 2426) was originally disovered by Stepanian (1982), who deteted anoutburst at 15.5 mpg on JD 2443965. The objet was reported to be �19.5 mpg in qui-esene. Stepanian (1982) also obtained a low-resolution spetrum during this outburst,and reported that the spetrum resembled an O�B star. The objet was also inluded inthe Seond Byurakan Sky Survey as a blue stellar objet SBS 1533+599 (Balayan 1997).The objet was also deteted by the ROSAT X-ray satellite (Verbunt et al. 1997).
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Figure 1. Overall light urve of the 2001 November outburst of DM Dra.
During the survey of faint atalysmi variables (CVs) at high galati latitudes (How-ell, Szkody 1990), Howell et al. (1990) reported a short CCD time-series photometryof DM Dra in quiesene. Howell et al. (1990) suggested the possible existene of aperiod of �125 min, and a possible fading by 0.4 mag for a duration of 5 min. Fromthis observation, DM Dra has been onsidered as a andidate SU UMa-type dwarf nova
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Table 1. Log of observationsJD starta JD enda mean magb error Nd expe Inst.f51844.916 51845.008 4.195 0.021 192 30 152228.327 52228.367 3.197 0.013 96 30 252230.343 52230.369 3.506 0.030 39 30 252230.896 52230.900 3.818 0.042 10 30 352230.901 52231.001 3.484 0.043 138 45 352231.338 52231.370 3.512 0.019 58 30 252231.898 52231.997 3.851 0.005 220 30 352232.329 52232.369 3.655 0.015 82 30 252233.309 52233.366 3.747 0.011 136 30 252234.305 52234.361 3.860 0.008 103 30 252235.325 52235.372 4.056 0.008 111 30 252236.326 52236.373 4.244 0.026 110 30 252237.305 52237.368 4.765 0.038 151 30 252240.355 52240.372 7.491 0.303 41 30 2a JD�2400000.b Relative magnitude to GSC 3875.203. Standard error of nightly average.d Number of frames.e Exposure time (s).f 1: Kyoto (25m + ST-7), 2: Kyoto (30m + ST-7E),3: OUS (30m + ST-9E)

(see Warner (1995) and Osaki (1996) for reent review of SU UMa-type dwarf novae).The star has therefore been monitored sine 1995 by the members of the VSNET Col-laboration (http://www.kusastro.kyoto-u.a.jp/vsnet/). Two seure long outbursts(initial positive detetions on JD 2451818 and 2452227) and a possible outburst onJD 2451082 have been reported. We onduted CCD time-series observations duringthe two reent long outbursts.The observations were mainly done using an un�ltered ST-7E amera attahed to theMeade 30-m Shmidt-Cassegrain telesope at Kyoto University. Some Kyoto observa-tions were made using an un�ltered ST-7 amera attahed to the Meade 25-m Shmidt-Cassegrain telesope. The observations at Okayama University of Siene (OUS) weredone using an un�ltered ST-9E amera attahed to a 30-m Cassegrain telesope. Allsystems give magnitudes lose to R. The exposure times were mostly 30 s; the OUSobservations on JD 2452230 mostly used 45 s exposure times. The images were dark-subtrated, at-�elded, and analysed using the JavaTM-based PSF photometry pakagedeveloped by on of the authors (TK). The di�erential magnitudes of the variable were mea-sured against GSC 3875.203 (Tyho-2 V -magnitude 11.24, B�V=0.44), whose onstanyduring the run was on�rmed by omparison with GSC 3875.555 (Tyho-2 V -magnitude10.75, B � V=0.36). The log of observations is summarised in table 1. Baryentriorretions were applied before the period analysis.Figure 1 shows the overall light urve of the best observed outburst (2001 November).The initial observation started within 1 d of the outburst detetion by Timo Kinnunen.The outburst lasted at least 10 d. The overall light urve resembles the plateau portion ofan SU UMa-type superoutburst (f. Warner 1985). The mean rate of deline between JD
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2451844 and 2452236 was 0.12 mag d�1, whih is a quite typial value for an SU UMa-typesuperoutburst. The objet then experiened a sudden drop by 2.7�0.3 mag in 3.0 d.Figure 2 shows a representative enlarged light urve of DM Dra during the plateau stageof the outburst. The light urve learly shows the presene of superhumps with amplitudesof 0.2{0.3 mag. The observation established the SU UMa-type nature of DM Dra, whihis onsistent with the above �ndings of the general behavior of the outburst.

31.9 31.92 31.94 31.96 31.98 32

3.8

3.6

3.4

BJD - 2452200

R
el

at
iv

e 
  

  
m

ag
n

it
u

d
e

DM Dra superhumps

Figure 2. Enlarged light urve of the 2001 November outburst of DM Dra.
In order to more preisely determine the superhump period, we performed periodanalysis using Phase Dispersion Minimization (Stellingwerf 1978), after removing the sys-temati trend of deline and a small systemati di�erene between Kyoto and OUS obser-vations. The �-diagram and the phase averaged pro�le of superhumps is shown in Figure3. The best-determined superhump period is 0.07561�0.00003 d, whih is onsistent withthe period (0.0734�0.0030 d) based on single-night independent superhump observationby T. Vanmunster, (vsnet-alert 6886). The superhump period is far shorter than thepossible 125 min periodiity (Howell et al. 1990) in quiesene, making the 125 min un-likely for the orbital period. No elipse-like fading was observed (Figure 2). The slightdi�erene between superhump pro�les between Figure 2 and 3 suggests the presene oftime-evolution of superhumps, whih is ommonly seen in SU UMa-type dwarf novae(e.g. Baba et al. 2000). The evolution was not, however, followed in detail owing to theunavoidable shortness of nightly runs.The long duration of the 2000 Otober outburst (at least 11 d; possibly preededby a preursor brightening) as inferred from the VSNET observation quali�es the su-peroutburst nature of this outburst.1 The interval between these two superoutbursts(superyle) is 393 d, whih is a relatively long one among known SU UMa-type dwarfnovae (see ompilations in Warner 1995 and Nogami et al. 1997).1Although the 2000 Ot. 27 observation overed 0.091 d, the upper limit of superhump-type variation was 0.1 mag. Thissuggests that superhumps had already deayed (f. Baba et al. 2000 for a similar example) at the time of the observation.
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Figure 3. �-diagram and the phase averaged pro�le of superhumps.
The authors are grateful to the observers who reported vital observations to VSNET.We are partiularly grateful to Timo Kinnunen and Patrik Shmeer for notifying us of theoutbursts. This work is partly supported by a grant-in aid (13640239) from the JapaneseMinistry of Eduation, Culture, Sports, Siene and Tehnology. Part of this work issupported by a Researh Fellowship of the Japan Soiety for the Promotion of Siene forYoung Sientists (MU).
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THE CONTACT BINARY GSC 3551-1708: LIGHT CURVE ANALYSISNELSON, ROBERT H.1;5; ROBB, RUSSELL M.2;5; KAISER, DAN H.3; BILLINGS, GARY B.41 College of New Caledonia, 3330 - 22nd Avenue, Prine George, BC, Canada, V2N 1P8,e-mail: nelson�n.b.a2 Department of Physis and Astronomy, Univ. of Vitoria, Vitoria, BC, Canada, V8W 3P6,e-mail: robb�uvi.a3 2631 Washington Street, Columbus, IN 47201 USA, e-mail: dhkaiser�sprynet.om4 2320 Cherokee Drive NW, Calgary, Alberta, Canada T2L 0X7, e-mail: obs681�telusplanet.net5 Guest User, Canadian Astronomy Data Centre, whih is operated by the Dominion AstrophysialObservatory for the National Researh Counil of Canada's Herzberg Institute of Astrophysis
Searhes for optial transients by the ROTSE projet (Akerlof et al., 2000) have disov-ered, as a byprodut, many new variable stars. The atalogue of these systems (> 1700 innumber) and individual light urve data are available (http://www.umih.edu/~rotse/).The ROTSE variable star J192211.80+492831.7 (= GSC 3551-1708) was hosen forstudy at the Climenhaga Observatory at the University of Vitoria beause the ROTSElight urve suggested it was a ontat binary.The automati telesope system at the University of Vitoria has been fully desribedelsewhere (Robb and Greimel, 1999) as have the telesope and equipment of DHK andGWB (Billings, et al., 2001).Given in Table 1 are the J2000.0 positions and V magnitudes of the observed starstaken from the Guide Star Catalogue (Jenkner, et al., 1990). Also tabulated are themean di�erenes and standard deviations (�) both during a night and between nights.From this we an see that the omparison star was onstant to approximately 5 milli-magnitudes during the time period of our observations. While the standard deviations ofGSC 3551-1748 seem large, our data do not prove the variations are intrinsi to the star.Table 1. Positions and magnitudesStar GSC RA De V �R � � �I � �3551- 19h +49Æ Between During Between DuringV* 1708 22m11s 2803400 11.1 0.177 0.076 var 0.313 0.073 varC 1771 22m21s 2600600 11.2 � � � � � �K1 1977 22m09s 2401500 12.3 1.679 0.004 0.011 1.696 0.005 0.013K2 1835 22m05s 2402800 13.1 1.940 0.005 0.014 1.884 0.006 0.012K3 1575 21m57s 2704700 12.9 2.191 0.010 0.022 2.248 0.012 0.017K4 2084 22m03s 2505500 14.2 2.653 0.010 0.025 2.402 0.010 0.022K5 1468 22m13s 2703000 14.1 2.645 0.014 0.023 2.474 0.007 0.022K6 1748 22m34s 2701600 13.9 2.630 0.036 0.040 2.533 0.033 0.031Over the period 2001 Otober 4-28, light urves in R and I were aquired by RMRwhih ontained one distint time of minimum (ToM) in R. In addition, DHK andGWB obtained ToM in V and un�ltered light, respetively. Using Period98 (Sperl, 1998)
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we searhed our R data for periodiity and found the period 0.59208(6) days, in goodagreement with the ROTSE period of 0.59205(5) days (where the �gures in brakets arethe unertainties, in units of the last digit).These periods and unertainties allow us to inlude the ROTSE ToMs with our ownto further re�ne the period. All the available times of minimum are listed in Table 2together with the O � C values from the best-�t ephemeris:Min: I = HJD 2452186:90143 + 0:d5921376� E:�0:00010 � 0:0000005with all ToMs weighted equally.Table 2. Observed minima of GSC 3551.1708Soure Type HJD 2400000+ Error Epoh O � C(Days)ROTSE I 51257.8370 na �1569 �0.0006ROTSE I 51286.8520 na �1520 �0.0003ROTSE I 51311.7230 na �1478 0.0009RR I 52186.9007 0.0002 0 �0.0007DHK II 52189.5671 0.0001 4.5 0.0011GWB II 52307.9932 0.0002 204.5 �0.0004The R (455 points) and I (272 points) light data are plotted in Figure 1. The data wereanalyzed by the Wilson-Devinney (WD) light urve analysis program (Wilson and Devin-ney, 1971; Wilson, 1990) on a omputer running Windows, using a Windows interfaeprogram, WDWint.exe1, written by RHN.The general appearane of the light urve suggested a ontat binary; hene Mode3, synhronous rotation (F1 = F2 = 1.0), and a irular orbit (e=0.0) were used. Sinethe maximum at phase 0.75 was some two perent dimmer than the maximum at phase0.25, a spot solution was sought from the start. The Tyho atalogue (ESA, 1997) gavea olour index of B � V = 0.38 magnitudes and, assuming that interstellar reddening isnegligible, this gives a spetral type of approximately F4 (Allen, 1973) and aordingly,a temperature T1 = 6820 K was used (Flower 1996). Stellar masses and radii, taken tobe main sequene values for an F4 star (Allen 1973), were used to alulate log g. Limbdarkening values were found from van Hamme's tables (van Hamme, 1993), interpolatedby Dirk Terrell's program (http://www.boulder.swri.edu/�terrell/ld/). The squareroot form for the limb darkening law was seleted beause of the assertion (van Hamme,1993) that this is preferred over the logarithmi law for red and infrared wavelengths; italso gave lower residuals. Central wavelengths were assumed to be 6530 and 7890�A for Rand I, respetively (Bessell, 1979). The light data were all assigned equal weights of 1.0.Light urve synthesis (with a grid size integer of N1 = N2 = 30) was used to obtaina reasonable �t; the parameters adjusted were i, T2, 
1, q, L1 as well as the loation,size and relative temperature of the spot(s). After that, di�erential orretions (with thesame grid size) was applied on both R and I data simultaneously, using the method ofmultiple subsets (Wilson and Bierman, 1976); subsets used were (i, T2, q), (i, T2, 
1),(i, 
1, L1), (Spot Longitude, Spot Radius, i), and (Spot Longitude, Spot TemperatureFator, i).1This program speeds the WD modelling proess greatly; it writes the input �les for light urve synthesis (LC) anddi�erential orretions (DC), runs the ompiled WD ode from the interfae, and automatially displays output data inonvenient tables and graphs. It is available to all who wish it at RHN's e-mail address above.
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Beause a star of spetral type F4 an be radiative at the surfae, initial runs weremade using the radiative mode; however this required two spots on star 2 and neverreahed a satisfatory solution. One onvetive mode was seleted, it was not neessaryto yle more than one or twie through the subsets; onvergene was ahieved in abouta dozen runs. These initial runs assumed the stars radiated as blak bodies, but later runsused the atmosphere option of WD whih uses the Carbon and Gingerih atmospheres(Carbon and Gingerih, 1969).A series of runs was attempted with a spot on star 1, but onvergene ould not beattained. Two spots on star 1 yielded some suess, but this avenue was not followed norwas a solution involving a hot spot. A single spot on star 2 worked well.Solutions obtained using the R and I light urves are displayed in Table 3. Notethat the quoted errors are formal errors indiated by the WD software and the atualunertainties may be larger. Syntheti light urves, produed by LC, are shown in Figure1 (Upper: R band; lower: I band shifted down 0.2).

Figure 1. Phased R and I light data.
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Table 3. Solution parametersQuantity Result Error Quantity Result Errore 0.00 assumed 
1 = 
2 2.390 0.004F1 = F2 1.00 assumed q =M2=M1 0.306 0.002g1 = g2 0.32 assumed L1=(L1 + L2)(R) 0.753 0.001A1 = A2 0.50 assumed L1=(L1 + L2)(I) 0.753 0.001x1 = x2 (bol) 0.109 assumed Spot LatÆ 90 assumedy1 = y2 (bol) 0.615 assumed Spot LongÆ 280 11x1 = x2(R) -0.004 assumed Spot RadiusÆ 22 4y1 = y2(R) 0.724 assumed Sp Temp fator 0.71 0.07x1 = x2(I) -0.056 assumed r1 (pole) 0.473 0.001y1 = y2(I) 0.688 assumed r1 (side) 0.514 0.002� 0.0007 0.0003 r1 (bak) 0.546 0.002iÆ 81.8 0.2 r2 (pole) 0.283 0.002T1 (K) 6820 assumed r2 (side) 0.298 0.003T2 (K) 6615 20 r2 (bak) 0.351 0.006Inspetion of the light urves reveals a at-bottom at seondary minimum, indiatingthat this is an A-type W UMa system (Duerbek, 1996), onsistent with the assumedspetral type F4V. This system is reminisent of V728 Herulis (Nelson, et al., 1995),but it has a lower mass ratio and di�erent inlination. V728 Her is undergoing a steadyperiod inrease (Nelson, 1999), whih means that mass is being transferred from star 2to star 1 (thereby lowering the mass ratio). It would be prudent to monitor the periodbehavior of this system to see if it will have the same fate as V728 Her.It is a pleasure for RHN to aknowledge the help that Dirk Terrell has provided inanswering many questions, learing up points in the WD modelling proess, and reviewingthe manusript. Thanks to Peter Guilbault for translating the manusript into Latex.

Referenes:Akerlof, C., et al., 2000, AJ, 119, 1901Allen, C.W., 1973, Astrophysial Quantities, (Univ. of London Press)Bessell, M.S., 1979, PASP, 91, 589Billings, G. et al., 2001, IBVS, 5029Carbon, D.F. and Gingerih, O. 1969 in Theory and Observation of Normal Stellar At-mospheres, ed. O. Gingerih, Cambridge, MA, MIT U. Press, p.377Duerbek, H.W., 1996, Light Curves of Variable Stars, a Pitorial Atlas, CambridgeESA, 1997, The Hipparos and Tyho Catalogues, ESA, SP-1200Flower, P., 1996, ApJ, 469, 355Jenkner, H., Lasker B., Sturh C., MLean B., Shara M., Russell, J., 1990, AJ, 99, 2082Nelson, R.H., et al., 1995, AJ, 110, 2400Nelson, R.H., 1999, JAAVSO, Vol. 27, 26Robb, R.M. and Greimel, R. 1999, Asp. Conf., 189, 198Sperl M, 1998, Master's Thesis, Institut f�ur Astronomie, Universit�at Wienvan Hamme, 1993, AJ, 106, 2096Wilson, R.E., and Devinney, E.J., 1971, ApJ, 166, 605Wilson, R.E. and Bierman, P. 1976, A&A, 48, 349Wilson, R.E., 1990, ApJ, 356, 613
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HAS AY Dra INCREASED AMPLITUDE?

PEJCHA, O.1; SOBOTKA, P.2; �SMELCER, L.3; DUBOVSK�Y, P. A.4; BR�AT, L.5; HENDEN, A. A.61 Okrouhl�a 1, 625 00 Brno, Czeh Republi, e-mail: pejha�meduza.info2 MEDUZA, Niholas Copernius Observatory and Planetarium, Krav�� Hora 2, 616 00 Brno, Czeh Republi,e-mail: sobotka�meduza.info3 Vala�ssk�e Mezi�r����� Observatory, Vset��nsk�a 78, 757 01 Vala�ssk�e Mezi�r�����, Czeh Republi,e-mail: lsmeler�astrovm.z4 Vedeko-kulturne entrum na Orave, 027 42 Podbiel 194, Slovakia e-mail: vko�isternet.sk5 Velk�a �Upa 193, 542 21 Pe pod Sn�e�zkou, Czeh Republi, e-mail: brat�meduza.info6 Universities Spae Researh Assoiation/U.S. Naval Observatory, P.O.Box 1149, Flagsta�,Arizona 86002-1149, USA, e-mail: aah�nofs.navy.mil
The variability of AY Dra (= BV 338 = GSC 03872 01194 = IRAS 15374+5711;� = 15h38m39:34s, Æ = 57Æ01033:800 [J2000℄) was �rst noted by Strohmeier and Knigge(1960a). They determined variability between 10.6 and 12.6 mag on their photographiplates and a preliminary long period variable lassi�ation. Strohmeier and Knigge(1960b) observed three times of maxima and derived a pulsation period of 283.5 days.Nikulina (1961) published one time of maximum light with the remark that the star isprobably of Mira type. Huth and Wittman (1968) searhed photographi plates and de-termined 19 new times of maximum light and a new period of 262.5 days. Tsessevih andMakarenko (1983) mention that about 1400 photoeletri measurements of AY Dra aredeposited in the arhive of Odessa Astrophysial Observatory. However, we have beeninformed by I. L. Andronov that these are atually measurements of the bright elips-ing binary AI Dra. Stephenson (1985) determined an approximate M7 spetral type forAY Dra. AY Dra entered the GCVS (Kholopov et al., 1985) as a SRa type variable star.Guglielmo et al. (1997) made JHK observations of AY Dra showing that the star is oxy-gen rih. No observations of AY Dra an be found in the databases of amateur visualobservations. Thus, the star was seleted as a target for MEDUZAy observers.We arried out visual and CCD observations of AY Dra. For the alibration of the�eld stars, Henden used the USNO Flagsta� Station 1.0 m telesope equipped with aSITe/Tektronix 1024 � 1024 CCD to observe the �eld in the standard Johnson-CousinsBV (RI) passbands on four photometri nights, using Landolt standards to alibratethe �eld. Astrometry is based on USNO-A 2.0 and has less than 100mas internal error.Field photometry based on four nights is available through IBVS website as 5286-t2.txt.Sobotka and Pejha used the 0.4 m Newtonian telesope of Niholas Copernius Obser-vatory and Planetarium in Brno, equipped with an SBIG ST-7 CCD amera and V RIyhttp://www.meduza.info
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Figure 1. Light urves of AY Dra. Upper panel: plus signs are visual observations, �lled irles areCCD V band measurements with orresponding error bars. \V" shaped symbols are upper limits ofvisual observers. Lower panel: triangles are V �R values and squares are R� I values (shifted by+0.2 mag for plot larity).
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Figure 2. O � C diagram of maxima timings of AY Dra based on data from Table 1 and ephemeridesdetermined in this paper. Triangles are photographi observations and irles with error bars maximafrom this paper.
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�lters. Frames (typially two to six in eah band per night) were proessed using MU-NIDOS 2.2 (Hroh, Nov�ak and Kr�al, 2001). Observations were transformed to the stan-dard Johnson-Cousins photometri system. Systemati zero-point shifts should be below0.2 mag. �Smeler employed the 0.28 m Shmidt-Cassegrain telesope of the Vala�ssk�eMezi�r����� Observatory with an SBIG ST-7 amera and V �lter. CCDOPS software bun-dled with SBIG ameras was used for photometry. Dubovsk�y, Br�at and Pejha madevisual observations using 30, 25 and 25 m Dobsonian telesopes, respetively. A fewadditional estimates were made by other MEDUZA members. The magnitudes of theomparison stars were based on magnitudes from TYC, TYC-2, GSC and �eld photome-try from this paper; the �nding hart an be found at the MEDUZA web page. As visualobservations agree well with simultaneously taken CCD measurements, we �nd their pre-ision adequate. Visual observations are available through the MEDUZA web page andCCD observations from the authors upon request.Figure 1 shows the CCD V band and visual light urve as well as V �R and R�I olorurves. For larity, weighted averages of CCD observations made on the same night withthe same �lter and by one observer were plotted. Magnitude errors served as weights.In Table 1 we present times of maximum light olleted from literature and determinedfrom our observations using the Kwee and von Woerden (1956) method as implementedin AVE (Barbera 2000). To reate a denser dataset, visual observations and CCD V bandtimings were both used. The timing of the last maximum was determined separately ineah passband and the �nal value in Table 1 is weighted average from the three passbandsas no obvious di�erene is seen in times of maximum light determined in di�erent �lters.Linear regression using all times of maximum light yields the following ephemeris:Max: = JD 2452275:0 + 261:94� E:�0:5 �0:08Our best observed maximum was hosen as the fundamental epoh. We assigned doubleweights to maxima determined in this paper. An O�C diagram based on the ephemerisshown above and data from Table 1 is presented in Figure 2.Our light urve amplitudes in the V RI �lters are 6.0, 3.9 and 2.4 mag, respetively.Our amplitude in the V band is about three times higher than that of Strohmeier andKnigge (1960a). Comparison between urrently known V band amplitudes for other starswith amplitudes given in Strohmeier and Knigge (1960a) do not show any di�erene higherthan 0.2 mag. This means that, the amplitude of AY Dra has inreased by a fator ofthree, leaving the maximum brightness roughly unhanged. Suh a phenomenon has notbeen observed among lassial Mira variables, but some semiregulars seem to exhibit suhamplitude modulation. Kiss et al. (2000) attributed variations of amplitude with onstantmaximum brightness to a ombination of nonradial pulsations and rotation, whih seemsto be quite unlikely for Mira variables. B � V values of AY Dra near minimum light donot indiate presene of any hot ompanion. We would like to invite astronomers to lookthrough arhives of photographi plates to on�rm or disprove this possible amplitudevariation of AY Dra.Aknowledgements: We aknowledge overall support and the use of the telesope withCCD amera of the Niholas Copernius Observatory and Planetarium. We would like tothank L. Kr�al and M. Bro�z for software support and Dr. Mikul�a�sek for areful review ofthe manusript.This work has made use of the SIMBAD database, operated at CDS, Strasbourg,Frane. The NASA ADS Abstrat Servie was used to aess data and referenes.
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Table 1: Maxima timings of AY DraGeo. JD Error Filter Epoh O � C Observer Soure Remark2426588 pg �98 �17 Strohmeier&Knigge BV 11,62426872 pg �97 �5 Strohmeier&Knigge BV 11,62427145 pg �96 16 Strohmeier&Knigge BV 11,62429759 pg �86 11 Huth MVS 4,176 unertain2430524 pg �83 �10 Huth MVS 4,1762430796 pg �82 �0 Huth MVS 4,1762431310 pg �80 �10 Huth MVS 4,176 unertain2431569 pg �79 �13 Huth MVS 4,1762433391 pg �72 �24 Huth MVS 4,1762434188 pg �69 �13 Nikulina AT 227,172434460 pg �68 �3 Huth MVS 4,1762435247 pg �65 �2 Huth MVS 4,1762436820 pg �59 �1 Wittman MVS 4,1762437097 pg �58 14 Wittman MVS 4,1762437361 pg �57 17 Wittman MVS 4,1762437620 pg �56 14 Wittman MVS 4,1762437890 pg �55 22 Wittman MVS 4,1762438159 pg �54 29 Wittman MVS 4,1762438422 pg �53 30 Wittman MVS 4,1762438680 pg �52 26 Wittman MVS 4,1762438952 pg �51 36 Wittman MVS 4,1762439200 pg �50 22 Wittman MVS 4,1762439460 pg �49 20 Wittman MVS 4,1762451749 1 V+vis �2 �2 this paper this paper2452010 6 V+vis �1 �3 this paper this paper2452275 0.5 V+R+I+vis 0 0.0 this paper this paper basi maximum

Referenes:Barbera, R., 2000, http://www.astrogea.org/soft/ave/aveint.htmGuglielmo, F. et al., 1997, A&AS, 122, 489Hroh, F., Nov�ak, R., Kr�al, L., 2002, http://munipak.astronomy.zHuth, Von H., Wittman, A., 1968, MVS, 4, 176Kholopov, P. N. et al., 1985, General Catalogue of Variable Stars, 4th edition, MosowKiss, L. L., Szatm�ary, K., Szab�o, G., Mattei, J. A., 2000, A&AS, 145, 283Kwee, K. K. and Van Woerden, H., 1956, BAN, 12, No. 464, 327Nikulina, T.G., 1961, Astr. Tsirk., 227, 17Stephenson, C. B., 1985, IBVS, 2657Strohmeier, W., Knigge, R., 1960a, Bamb Ver�o�, 5, 6Strohmeier, W., Knigge, R., 1960b, Bamb Ver�o�, 5, 11Tsessevih, V. P., Makarenko, E. N., 1983, Astr. Tsirk., 1273, 6



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5287 Konkoly ObservatoryBudapest3 June 2002HU ISSN 0374 { 0676CCD TIMES OF MINIMA OF FAINT ECLIPSING BINARIES IN 2000ZEJDA, MILOSLAVN. Copernius Observatory and Planetarium, Krav�� hora 2, Brno, Czeh Republi,e-mail: zejda�hvezdarna.z
Observatory and telesope:1600 Newtonian telesope (f/1750 mm) at N. Copernius Observatory and Planetar-ium in BrnoDetetor: CCD amera SBIG ST-7, Peltier ooling, KAF1600 hip,90 � 130 FOV, 255 � 382 pixels.Method of data redution:Redution of the CCD frames was made with a software pakage Munidos1.
Method of minimum determination:The minima times were omputed using several proedures written by A. Gaspani(1995) based on arti�ial neural networks.Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄TT And EA/SD: 23 13 23 +46 08 52 3623.2539 2 34237.413 2.765142 1FL And EA/SD 01 08 01 +36 53 22 2290.0121 38238.465 0.905644 1KN And E 02 36 09 +38 09 22 2832.2197 28593.2862 2.2621777 2EX Aqr EB 21 15 15 +02 28 45 0532.0746 37882.531 0.8893836 1V616 Aql EA:/SD: 19 31 36 +10 49 06 1059.1942 28332.448 1.69058 1V770 Aql EA/SD: 20 03 09 +09 50 15 1076.0483 28746.408 1.59289 1V784 Aql EW/KW 20 07 07 +13 29 59 1084.1623 52141.4624 0.587694 3V1075 Aql EA/SD: 20 00 17 +15 34 11 1617.2360 27635.457 0.880981 1V1299 Aql EA/SD: 20 05 03 +14 58 19 0975.17815756 39237.559 1.791745 1MO Aur E 05 45 21 +31 54 31 2409.0241 49004.449 5.2666871 4TY Boo EW/KW 15 00 47 +35 07 54 2568.0991 34480.425 0.3171477 1AC Boo EW/KW 14 56 28 +46 21 44 3474.0835 25776.431 0.35242943 1AR Boo EW/KW: 13 48 10 +24 55 28 0199.0233 50182.4799 0.3448733 5CK Boo EW/KW 14 35 04 +09 06 54 0910.0654 47982.43008 0.355157901 3SW Cn EA/SD: 09 08 59 +09 35 41 0812.0192 30495.651 1.799211 1WX Cn EA/DM: 08 46 51 +32 51 06 2487.0106 25620.377 1.2245888 1RV CVn EW/SD: 13 40 18 +28 18 22 2004.0793 44375.4430 0.2695671 1TU CMi EW/KW 07 37 06 +07 50 47 0765.1531 25245.604 0.43344 1AG CMi EA/SD 07 08 36 +06 14 26 0175.3085 34698.677 1.6645438 1AL Cas EW 02 13 50 +70 09 01 4315.0452 44490.366 0.50055583 1MM Cas EA/SD 00 54 31 +54 26 16 3672.0189 35401.483 1.15847 11Hroh, F., Nov�ak, R., 1997, MUNIDOS, http://munipak.astronomy.z/2The names of the omparison stars are from the GSC and USNO A2.0 respetively
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Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄MT Cas EW/KW 00 14 45 +54 39 41 3657.1980 2 44941.5925 0.31387768 1V360 Cas EA/SD 23 34 43 +55 54 36 4004.0715 31346.424 1.500590 1V361 Cas EA/KE: 23 41 58 +56 08 39 4004.1027 30319.344 1.228985 1V702 Cas EA/SD 23 00 37 +54 39 44 3989.1874 40150.474 2.478783 6TV Cep EA/SD 22 09 54 +63 07 05 4267.1774 21366.623 3.857082 1IM Cep EB 23 13 09 +62 41 56 4283.0363 29931.265 0.921589 1LP Cep EA/SD 21 19 50 +60 42 28 4248.1072 30517.465 0.6930642 1CN Com EB 12 19 38 +16 31 21 1445.1516 37668.520 0.73544 1DD Com EW/KW 12 28 46 +21 43 25 1447.1638 37779.410 0.2692061 1EQ Com EB 12 58 52 +18 00 49 1453.0621 37705.584 0.361867 1W Crv EB/KW: 12 07 36 �13 09 30 5525.0351 39647.766 0.38808083 1QS Cyg E/KE 19 57 40 +38 48 21 3137.1978 23730.358 1.044000 1QT Cyg EA/SD 19 58 07 +38 49 29 3137.1978 33408.553 3.33558992 1QU Cyg E 19 58 28 +38 13 30 3137.3455 24026.509 0.3469103 1QX Cyg E/DW 19 58 35 +38 14 36 1275.12938182 23352.335 0.89961 1V454 Cyg EB/SD 20 15 57 +37 30 29 2684.0631 28725.469 2.3168937 1V505 Cyg EB 20 29 29 +32 47 47 2689.1334 50320.361 0.6676618 7V526 Cyg EA/SD: 21 10 18 +45 56 11 3588.2806 33762.414 1.2334603 1V704 Cyg EW 21 28 12 +45 37 38 3590.0282 37939.409 0.570704 1V706 Cyg EB 21 35 55 +40 50 34 3187.1613 40116.429 0.46625592 1V711 Cyg EA/SD 21 51 16 +48 02 48 1350.15107073 32802.447 0.826757 1V787 Cyg EA 20 16 16 +47 59 49 3576.0603 16457.424 1.5285151 1V824 Cyg EB 20 02 31 +36 13 57 2682.2736 32806.1065 0.644194765 1V880 Cyg EA/KE: 19 31 27 +33 39 20 1200.11885216 33857.404 1.0600316 1V906 Cyg EW/KW 19 34 57 +34 38 40 1200.12133312 31962.5859 0.365166713 1V907 Cyg EW/KW 19 35 30 +29 45 48 2150.1562 39029.450 0.426056 1V931 Cyg EW/KW 19 39 14 +29 46 09 2150.1262 34134.4975 0.34149157 1V947 Cyg EW/KW 19 42 15 +31 35 39 2656.1237 35044.474 0.42924466 1V1019 Cyg EA/SD 19 58 38 +30 23 24 2670.1411 33542.334 2.2793125 1V1414 Cyg LB 22 01 20 +47 36 11 3609.2600 29112.380 0.703126 1V1580 Cyg M 19 44 10 +45 27 29 1350.10973430 42653.610 1.811443 1V1787 Cyg EA 20 37 47 +55 16 29 3954.0991 45449.6 0.7396 8V2240 Cyg EW 20 15 56 +37 27 16 2684.0631 51652.5305 0.40419022 9FH Del EA/SD: 20 28 12 +19 26 60 1050.17756220 29791.410 0.678036 1RZ Dra EB/SD: 18 23 06 +58 54 15 3916.0868 44177.5555 0.5508738 1TW Dra EA/SD 15 33 51 +63 54 24 4184.0387 44136.295 2.8068470 1AK Dra EA 18 16 44 +53 14 47 3904.1131 26828.530 2.218237 1AR Dra EA/SD: 12 16 37 +64 51 26 4158.0442 42868.9114 0.6758375 1VV Eri EA/SD: 03 21 24 �10 17 04 5298.1053 27342.522 1.557586 1AV Gem EA/SD 06 42 01 +13 24 45 0758.1933 27832.6099 1.2216548 1BT Gem EA/SD: 06 11 42 +23 20 16 1877.1565 28453.64 1.2369358 1CW Gem EA/SD 06 40 06 +21 52 12 1341.0981 28126.45 1.678148 1EL Gem EA/KE: 06 29 05 +20 48 60 1340.2169 28192.26 1.4283286 1FT Gem EW 06 57 20 +13 40 58 0760.0050 30328.723 0.587612 1KQ Gem EB/KW 06 43 50 +15 53 56 1330.1192 29231.515 0.4079925 1KV Gem RRC: 06 47 12 +15 43 17 1330.0101 52234.6975 0.358519 3V342 Her EB/SD: 18 24 06 +25 04 41 1125.09447033 35693.440 0.851730 1V719 Her RRC: 17 09 52 +42 56 07 3084.0570 41598.278 0.335870 1V789 Her EW/KW 17 05 43 +42 31 02 3080.1094 51679.4219 0.3200554 3GN Hya EA 08 48 12 +02 05 53 0216.1653 25646.517 2.2495444 1EL La EA/SD 22 08 52 +42 16 21 3206.2024 25502.578 2.806792 1GH La EA 22 39 35 +47 14 40 3624.0346 25423.506 0.532645 1HX La EW 22 06 09 +49 32 09 3613.2498 25243.115 0.5274659 1KO La EA/SD 22 14 31 +53 29 02 3982.2126 33206.445 1.0260728 1LU La EW/KW 22 21 42 +51 22 04 3619.3885 33513.5649 0.29880135 1NR La EB 22 29 21 +49 41 59 3615.0868 33873.638 0.6048038 1RW Leo EA/SD 10 39 40 +08 59 39 0839.0530 43324.73087 1.6825565 1

2The names of the omparison stars are from the GSC and USNO A2.0 respetively
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Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄BL Leo EW/KW 11 45 33 +24 46 20 1985.0975 2 44648.756 0.2819306 1BW Leo EW/KW 11 32 09 +17 19 26 1438.1475 38111.429 0.337221 1Z Lep E 05 10 09 �14 52 19 5342.0269 27424.311 0.993715 1AH Lyn EA 08 42 18 +37 11 08 2490.0592 37647.022 1.016412 10DT Lyr EA/SD: 19 03 23 +29 53 18 2134.0166 25493.355 0.787904 1KT Lyr EB 18 32 48 +33 01 19 2628.0663 29752.38 0.581550 1MN Lyr EB/KE 18 42 48 +35 05 02 2645.0811 29373.57 0.544076 1PY Lyr EW/KW 19 20 26 +28 56 47 2136.1185 51663.5696 0.3857770 3V361 Lyr E 19 02 31 +46 58 27 3545.2244 44523.307 0.309616 1V412 Lyr EA/KE 19 06 50 +29 16 44 2134.1428 38260.393 0.931469 1V417 Lyr EW/KW 19 08 40 +30 43 22 2640.0718 39376.33 0.300660 1V429 Lyr EA/SD 19 13 37 +34 29 19 1200.10838787 39330.455 1.067594 1V431 Lyr EW/KW 19 14 00 +33 35 32 1200.10864421 39998.468 0.446367 1V563 Lyr EW 18 45 07 +40 11 12 3122.2865 50700.3444 0.577639 11VX Mon EA/SD 06 31 00 +09 18 21 0733.2665 25300.34 1.62967 1BH Mon EA 06 56 37 +09 19 31 0748.0557 26297.576 2.324668 1CP Mon EA/SD 07 00 11 +04 09 45 0170.1838 25981.575 1.8836801 1GU Mon EW 06 44 47 +00 13 15 0147.1646 30345.347 0.89668149 1V396 Mon EW/KW 06 38 37 +03 36 18 0151.0295 34769.4175 0.39634498 1V524 Mon EW/KW 06 59 01 +02 12 56 0153.0998 34446.4420 0.28361714 1V532 Mon EW:/KW: 07 04 30 �00 21 03 4814.1217 34769.3467 0.46698470 1V981 Oph EA/SD 17 48 50 +11 24 36 1002.0623 36069.259 1.4285133 1CQ Ori EA 06 23 34 +13 56 41 0744.1012 38455.21 2.74016 1DZ Ori EA/SD: 06 09 29 +15 39 19 1314.1355 25243.53 1.83614 1EG Ori EA/SD 06 11 06 +16 19 12 1314.0765 25245.41 1.163166 1GU Ori EA 06 10 05 +12 49 22 0738.0513 43069.8875 0.47068240 2OS Ori EA/SD 05 36 20 +08 49 55 0701.0379 45386.349 2.383525 1CH Per EA/SD 02 04 36 +53 53 10 3685.1951 43755.511 1.314649 1EQ Per EA/SD 02 56 19 +52 11 05 1350.02871659 29187.37 1.48579 1FW Per EA/SD: 04 27 43 +52 28 53 3732.0889 28429.375 0.7912215 1II Per EB/KW 04 29 37 +44 25 32 2891.2911 30257.550 0.479854 1PS Per EA/SD: 02 39 33 +45 38 12 3296.1840 24527.250 0.7021775 1V434 Per EW/KE: 03 21 41 +40 17 38 2865.1814 38709.473 0.536098 1V Sge E+NL 20 20 15 +21 06 08 1643.1984 37889.9154 0.514195 1AP Tau EA 04 54 45 +26 55 24 1840.0511 39414.438 0.9719728 1V Tri EB/SD 01 31 47 +30 21 49 2293.1021 24474.305 0.5852057 1RS Tri EA/DM 01 34 49 +29 35 21 1755.1433 37940.490 1.9089234 1RV Tri EA/SD 02 13 18 +37 01 01 2321.1715 46033.308 0.75366648 1ST Tri EB/SD: 02 41 34 +35 43 30 2336.0603 39025.468 0.4790536 123360281 Tri EW 02 41 41 +35 42 54 2336.0603 51550.3118 0.3739783 3AX Vir EB/KE 13 27 45 +03 52 28 0303.0397 27570.444 0.7025262 1BH Vir EA/DW/RS: 13 58 25 �01 39 40 4968.0476 43230.609 0.81687161 1RR Vul EA 20 54 48 +27 55 11 2179.0613 35035.437 5.05070 1FF Vul E/KW 20 23 10 +25 43 42 2160.0239 51796.495 0.44497799 10
Soure(s) of the ephemeris:1: Kholopov et al., 1985; 2: Kreiner, J.M. et al., 2000; 3: Zejda, M., 2002;4: Williams, D. B., 1996; 5: Wolf, M., Borovi�ka, J., �Sarounov�a, L., �Saf�a�r, J.,�Saf�a�rov�a, E., 1998; 6: H�aussler, K., 1990; 7: Danielkiewiz-Krosniak, E., 2001;8: Loher, K., 1983; 9: this paper 10: Kinman, T.D., Maha�ey, C.T., Wirtanen,C.A., 1982; 11: Beltraminelli, N., Dalmazio, D., Remis, J., Manna, A., 1999;

2The names of the omparison stars are from the GSC and USNO A2.0 respetively
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄TT And 51848.5437 0.0019 I - �0.0587 normal min.FL And 51848.5405 0.0067 I - 0.0575 normal min.51799.6383 0.0030 I - 0.0600 normal min.KN And 51848.4852 0.0028 I - 0.0122EX Aqr 51777.4040 0.0097 I - 0.0330V616 Aql 51799.3961 0.0012 I - 0.0071V770 Aql 51778.3205 0.0033 I - 0.3160 normal min.V784 Aql 51679.5399 0.0029 I - 0.0050 normal min.51776.5081 0.0023 I - 0.003751799.4286 0.0020 I - 0.0041V1075 Aql 51781.3608 0.0073 I - �0.0234V1299 Aql 51799.4439 0.0021 I - �0.0393MO Aur 51569.3341 0.0030 I - 0.0085 normal min.TY Boo 51679.4228 0.0032 I - 0.0780 normal min.AC Boo 51635.5901 0.0032 I - 0.002151626.4275 0.0015 I - 0.002751694.4485 0.0048 I - 0.0048 normal min.AR Boo 51580.5980 0.0033 I - 0.0017 normal min.51626.4677 0.0015 I - 0.0033CK Boo 51657.4190 0.0067 II V �0.0075 normal min.51772.3100 0.0049 I V �0.0100 normal min.SW Cn 51580.5470 0.0016 I - �0.0577WX Cn 51580.4459 0.0038 I - 0.0109 normal min.RV CVn 51626.5506 0.0030 I - 0.0222 normal min.TU CMi 51876.5038 0.0049 I - �0.0872AG CMi 51580.4073 0.0024 I - �0.0729 normal min.AL Cas 51772.4435 0.0015 I - �0.008751771.4436 0.0056 I - �0.0075 normal min.MM Cas 51776.5201 0.0024 I - 0.063751841.3964 0.0021 I - 0.0656MT Cas 51550.2943 0.0030 I - 0.0072V360 Cas 51550.2690 0.0015 I - �0.098851841.3881 0.0020 I - �0.0941 normal min.V361 Cas 51778.4792 0.0090 I - �0.1719 normal min.V702 Cas 51778.4784 0.0054 I - 0.0333 normal min.TV Cep 51841.4931 0.0052 I - 0.0652IM Cep 51848.3939 0.0027 I - �0.1007 normal min.LP Cep 51841.6151 0.0017 I - �0.0492CN Com 51657.3741 0.0018 I - 0.0499DD Com 51672.3839 0.0045 I - 0.0547 normal min.EQ Com 51657.3984 0.0017 I - 0.0322W Crv 51576.6059 0.0035 I - 0.0113 normal min.QS Cyg 51777.3971 0.0064 I - �0.0209QT Cyg 51777.4874 0.0156 I - �0.1593QU Cyg 51626.6168 0.0010 I - �0.075751777.3512 0.0081 I - 0.0997 normal min.51776.4819 0.0049 I - �0.075851777.5212 0.0028 I - �0.0772QX Cyg 51697.4865 0.0023 I - 0.239651777.5490 0.0070 I - 0.2368 normal min.51776.6348 0.0075 I - 0.2222 normal min.V454 Cyg 51697.4653 0.0020 I - �0.004751799.4096 0.0019 I - �0.0038V505 Cyg 51697.4104 0.0016 I - �0.0031 normal min.V526 Cyg 51778.3956 0.0083 I - 0.0605V704 Cyg 51626.6336 0.0027 I - 0.0306 normal min.51799.5586 0.0024 I - 0.0323
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄V706 Cyg 51776.5246 0.0028 I - �0.032451778.3897 0.0023 I - �0.032451721.5085 0.0015 I - �0.030351841.3359 0.0046 I - �0.0307V711 Cyg 51694.4125 0.0022 I - �0.258751626.6167 0.0067 I - �0.2604 normal min.51799.4063 0.0018 I - �0.263051814.2834 0.0034 I - �0.2676 normal min.V787 Cyg 51781.4110 0.0015 I - 0.0030V824 Cyg 51841.4358 0.0054 I - 0.0182 normal min.V880 Cyg 51799.4968 0.0064 I - �0.0021V906 Cyg 51635.6309 0.0032 I - 0.0535 normal min.V907 Cyg 51635.6427 0.0081 I - 0.0478 normal min.V931 Cyg 51635.6161 0.0022 I - 0.0171 normal min.V947 Cyg 51694.4158 0.0060 I - �0.0293 normal min.V1019 Cyg 51781.4849 0.0094 I - 0.0923 normal min.V1414 Cyg 51778.3919 0.0020 I - 0.0422 type err.51799.4907 0.0048 I - 0.0472V1580 Cyg 51799.5206 0.0102 I - �0.0651 type err.V1787 Cyg 51777.5538 0.0074 I - �0.0638 normal min.V2240 Cyg 51778.4336 0.0120 II - �0.002251799.4447 0.0019 II - �0.0089FH Del 51697.4503 0.0105 I - 0.0532 normal min;DHRZ Dra 51777.4460 0.0029 I - 0.0356TW Dra 51675.5165 0.0024 I V 0.0305AK Dra 51679.5661 0.0075 I R 0.1270 normal min.AR Dra 51697.3809 0.0087 I - 0.0042 normal min.VV Eri 51569.3073 0.0019 I - 0.0927AV Gem 51608.4327 0.0036 I - �0.0229BT Gem 51626.3896 0.0018 I - �0.005751841.6168 0.0039 I - �0.0053 normal min.CW Gem 51850.4584 0.0024 I - 0.0301 normal min.EL Gem 51876.6010 0.0091 I - �0.2038 normal min.FT Gem 51608.4915 0.0102 I - �0.0125 normal min.KQ Gem 51569.4548 0.0020 I - �0.0576KV Gem 51550.2765 0.0013 I - �0.0082 type err.51569.2791 0.0024 I - �0.0071 normal min.51576.4544 0.0034 I - �0.0022 normal min.51569.4579 0.0016 II - �0.007651841.5778 0.0033 II - �0.003651876.5337 0.0021 I - �0.003351909.5178 0.0023 I - �0.0030 normal min.V342 Her 51657.4195 0.0040 I V 0.0041 normal min.V719 Her 51675.4359 0.0031 I - 0.0503 type err.51672.4321 0.0029 I - 0.069351697.4908 0.0027 I - �0.0622V789 Her 51675.4214 0.0090 II R 0.000251672.5415 0.0016 II R 0.000851679.4237 0.0019 I R 0.001851814.3217 0.0027 II R �0.003651721.5116 0.0055 II R 0.0024GN Hya 51608.4179 0.0022 I - �0.0910 normal min.51626.4182 0.0019 I - �0.0871EL La 51799.5457 0.0021 I - 0.1335GH La 51776.5293 0.0030 I - �0.120751848.4313 0.0033 I - �0.1258 normal min.51841.5150 0.0024 I - �0.1177 normal min.
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄HX La 51781.4402 0.0015 I - �0.0666KO La 51697.4261 0.0106 I - 0.1232 normal min.51778.4849 0.0068 I - 0.1222 normal min.LU La 51841.4765 0.0063 I - 0.0344 normal min.NR La 51776.4977 0.0089 I - 0.0624RW Leo 51626.4107 0.0023 I - �0.053951685.3088 0.0026 I - �0.0453 normal min.BL Leo 51576.6248 0.0041 I - �0.0118 normal min.51635.5443 0.0023 I - �0.0158 normal min.51672.3383 0.0028 II - �0.0138 normal min.BW Leo 51576.5847 0.0028 I - �0.0788 normal min.51672.3955 0.0022 I - �0.0388Z Lep 51576.4053 0.0035 I - �0.1488 normal min.AH Lyn 51608.4526 0.0017 I - �0.0046DT Lyr 51675.5236 0.0020 I R 0.1187KT Lyr 51635.5212 0.0034 I - �0.0038 normal min.MN Lyr 51635.5648 0.0023 I - 0.0371PY Lyr 51657.5855 0.0117 I R �0.004651776.4056 0.0020 I - �0.003851777.3679 0.0015 I - �0.005951777.5628 0.0022 II - �0.003951841.2185 0.0019 I - �0.0014 normal min.V361 Lyr 51675.3972 0.0032 I R �0.0394 normal min.51697.5378 0.0030 II R �0.0363 normal min.51811.3154 0.0012 I R �0.042651811.4678 0.0046 II R �0.045051814.4105 0.0059 I R �0.043751841.3465 0.0063 I R �0.0443V412 Lyr 51675.5352 0.0019 I R 0.1257V417 Lyr 51675.4694 0.0092 I R 0.0408V429 Lyr 51679.4262 0.0087 I - 0.111451694.3647 0.0080 I - 0.1036 normal min.V431 Lyr 51675.4504 0.0031 I R 0.0217V563 Lyr 51635.5465 0.0015 I - 0.004651657.4959 0.0087 I - 0.0037 normal min.51757.4290 0.0049 I - 0.0052VX Mon 51550.3668 0.0039 I - �0.6976 normal min.BH Mon 51550.2904 0.0042 I - �0.1541 normal min.CP Mon 51876.5447 0.0035 I - 0.0194GU Mon 51876.5275 0.0049 I - 0.0646V396 Mon 51841.5354 0.0078 I - �0.0458V524 Mon 51576.4718 0.0043 II - �0.0200 normal min.51876.5404 0.0027 II - �0.0184V532 Mon 51569.4149 0.0052 I - �0.1734V981 Oph 51814.3105 0.0015 I - �0.0221 normal min.CQ Ori 51876.5181 0.0033 I - 0.004451550.4470 0.0031 I - 0.0124 normal min.DZ Ori 51876.5394 0.0097 I - �0.2013EG Ori 51550.3378 0.0019 I - �0.0713GU Ori 51799.6057 0.0022 I - �0.028351626.3930 0.0039 I - �0.0299 normal min.OS Ori 51576.3420 0.0025 I - �0.0214CH Per 51576.2907 0.0031 I - �0.0672 normal min.EQ Per 51841.6172 0.0085 I - 0.4071FW Per 51569.3362 0.0037 I - �0.1028 normal min.51626.3033 0.0013 I - �0.1036
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄II Per 51550.3045 0.0054 II - �0.047051569.2585 0.0072 I - �0.0472 normal min.51569.4964 0.0022 II - �0.0492PS Per 51876.4201 0.0017 I - 0.058751841.3121 0.0058 I - 0.0595 normal min.V434 Per 51626.3446 0.0044 I - 0.1264 normal min.V Sge 51781.3817 0.0063 I - �0.0258AP Tau 51626.3206 0.0017 I - 0.0163V Tri 51752.4989 0.0015 I - 0.0006RS Tri 51772.5360 0.0076 I - �0.0130RV Tri 51772.4598 0.0014 I - �0.0184ST Tri 51550.2864 0.0031 I - �0.038051841.5494 0.0030 I - �0.039623360281 Tri 51550.3066 0.0031 I - �0.0052 new var.51576.3157 0.0025 II - 0.012451576.3169 0.0046 II V 0.013651576.3173 0.0063 II R 0.014051771.4704 0.0051 I - 0.137451771.4723 0.0060 I R 0.139351841.4510 0.0019 II - �0.002951841.6388 0.0014 I - �0.002151876.4423 0.0016 I - 0.0214AX Vir 51675.5264 0.0061 I - 0.0034 normal min.BH Vir 51580.6642 0.0023 I - �0.0064RR Vul 51778.4495 0.0089 I - �0.0580 normal min.FF Vul 51776.4708 0.0027 I - �0.0002Explanation of the remarks in the table:DH = the seond observer Han�zl, D.; new var. = variability of the star was dis-overed by author, more details will be published soon; normal min. = times ofminima were obtained by superposition of two or more parts of light urve fromdi�erent nights.; type err = the type of variable star given in GCVS is wrong, newdetails will be published soon.Remarks:The timings of minima presented in this fourth list were obtained from the CCDobservations of the author (in one ase together with D. Han�zl) in 2000. Theseobservations are used espeially to improve the light elements of stars given inatalogue BRKA of observing programme of elipsing binaries of BRNO-VariableStar Setion. The atalogue ontains more than 1500 elipsing binaries and it isupdated at least one times per year. It is available on http://var.astro.z/brno.

Referenes:Beltraminelli, N., Dalmazio, D., Remis, J., Manna, A., 1999, IBVS, 4696Danielkiewiz-Krosniak, E., 2001, SAC, 72Gaspani, A., 1995, 3rd GEOS workshop on variable star data aquisition and proessingtehniques, 13-14 May 1995, S. Pellegrino Terme, ItalyH�aussler, K., 1990, MVS, 12, No. 4, 74Kinman, T.D., Maha�ey, C.T., Wirtanen, C.A., 1982, AJ, 87, No.2, 314Kholopov, P. N. et al., 1985, General Catalogue of Variable Stars, 4th edition, Mosow,eletroni version: http://www.sai.msu.su/groups/luster/gvs/gvs/
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Kreiner, J.M. et al., 2000, Atlas of O � C diagrams of elipsing binary stars, KrakowLoher, K., 1983, BBSAG Bulletin, 67Williams, D. B., 1996, Journal of the AAVSO, 24, No. 2, 86Wolf, M., Borovi�ka, J., �Sarounov�a, L., �Saf�a�r, J., �Saf�a�rov�a, E., 1998, IBVS, 4601Zejda, M., 2002, BRNO atalogue of elipsing binaries BRKA 2002, http://var.astro.z/brno/
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NSV 12364: A SEMIREGULAR VARIABLE

BEDIENT, J. R.1464 Molehu Dr., Honolulu, Hawaii 96818-1917 USA, e-mail: bedient�hawaii.rr.om
Name of the objet:NSV 12364 = USNO A2.0 0825-16831668 = IRAS 19422-0054 = GSC 0514500383= 2MASSI J1944495-004656Equatorial oordinates: Equinox:R.A.= 19h44m49:s504 DEC.= �0Æ46056:0076 2000.0Observatory and telesope:University of Illinois at Urbana-Champaigne, StardialDetetor: Kodak KAF-400 CCDFilter(s): RG-1Date(s) of the observation(s):JD 2 450 289 � 2 452 185Comparison star(s): GSC 0514501789 = USNO A2.0 0825-16834586Chek star(s): GSC 0514500716 = USNO A2.0 0825-16788287Transformed to a standard system: NoAvailability of the data:At the IBVS website: 5288-t1.txtType of variability: SRA
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Figure 1. Identi�ation hart: Field of NSV 12364. North is up and East is left on this 7:05 � 7:05setion of a red plate from the UK Shmidt Telesope. Tik marks identify the variable. Imageobtained from the Digitized Sky Survey.

Figure 2. Light Curve of NSV 12364. Open irles represent Stardial data, �lled triangles are TASSMark III I-band data, and rosses represent the hek star. Dark urves are simple seond-orderpolynomial �ts to eah season's data, and a dashed sine urve representing the best-�t period, 190 days,is overlaid.
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Remarks:This star was deteted as variable while blinking Stardial (MCullough andThakkar, 1997) images. It was �rst noted as a possible variable by Ross (1928)and was atalogued as NSV 12364 on the basis of that observation (Kholopov etal., 1998). All available Stardial images of the region were analysed. 185 imagesovering portions of six observing seasons 1996{2001 were found suitable for di�er-ential photometry. The results, along with 27 TASS (Rihmond et al. 2000) I-bandobservations (onverted to di�erential magnitudes) are plotted in Figure 2. A sim-ple graphial �t yields a period of 190 days, but the atual maxima and minimamay derivate from this �t by �40d. Simultaneous V and I band observations byTASS show a V � I olor index of 3.72 magnitudes at maximum. This orrespondsto a spetral type of M4 - M5 (Zombek 1990). A signi�ant infrared exess wasobserved by IRAS (12 � ux 1.37 Jy, 25 � ux 4.72 � 10�1 Jy, Moshir et al., 1989)and the Two Miron All-Sky Survey (2MASS J-band magnitude 6.037; H and Ksbands saturated). The piture that emerges is that of a mildly variable late-typestar probably surrounded by a thik infrared-emitting dust shell, i.e. a typialasymptoti giant branh star. The olor, amplitude and variable period diret thelassi�ation of this star as SRA.Aknowledgements:This researh has made use of NASA's Astrophysis Data System BibliographiServies, and the VizieR atalogue aess tool, CDS, Strasbourg, Frane.The Digitized Sky Surveys were produed at the Spae Telesope Siene Instituteunder U.S. Government grant NAG W-2166. The images of these surveys are basedon photographi data obtained using the Oshin Shmidt Telesope on PalomarMountain and the UK Shmidt Telesope. The plates were proessed into thepresent ompressed digital form with the permission of these institutions.This publiation makes use of data produts from the Two Miron All Sky Survey,whih is a joint projet of the University of Massahusetts and the Infrared Proess-ing and Analysis Center/California Institute of Tehnology, funded by the NationalAeronautis and Spae Administration and the National Siene Foundation.

Referenes:Kholopov, P. N., Samus, N. N., Frolov, M. S., Goranskij, V. P., Gorynya, N. A., Karit-skaya, E. A., Kazarovets, E. V., Kireeva, N. N., Kukarkina, N. P., Kurohkin, N. E.,Medvedeva, G. I., Pastukhova, E. N., Perova, N. B., Rastorguev, A. S., Shugarov,S. Y., 1998, Combined General Catalogue of Variable Stars, 4.1 Ed.MCullough, P., Thakkar, U., 1997, PASP, 109, 1264Moshir, M., Copan, G., Conrow, T., MCallon, H., Haking, P., Gregorih, D., Rohrbah,G., Melnyk, M., Rie, W., Fullmer, L., and Chester, T.J., 1989, IRAS Faint SoureCatalog, jbj > 10Æ, Version 2.0. Infrared Proessing and Analysis Center (IPAC)Rihmond, M. W., Droege, T. F., Gombert, G., Gutzwiller, M., Henden, A. A., Albertson,C., Beser, N., Molhant, N., Johnson, H., 2000, PASP, 112, 397Ross, F. E., 1928, AJ, 38, 144Zombek, M. V., 1990, Handbook of Astronomy and Astrophysis, Seond Edition. Cam-bridge, UK, Cambridge University Press, 443 p.
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DISCOVERY OF FOUR CLOSE BINARY STARS IN SAGITTARIUSGIELES, M.1; OROSZ, J.A.1; HULLEMAN, F.1; BROGT, E.2; BAILYN, C.D.3; GARCIA, M.R.41 Astronomial Institute, Utreht University, P.O. Box 80 000, 3508 TA Utreht, The Netherlands,e-mail: gieles�astro.uu.nl, orosz�astro.uu.nl, hulleman�astro.uu.nl2 Kapteyn Institute, University of Groningen, P.O. Box 800, 9700 AV Groningen, The Netherlands,e-mail: brogt�astro.rug.nl3 Department of Astronomy, Yale University, P.O. Box 208 101, New Haven, CT 06510-8101, United States,e-mail: bailyn�astro.yale.edu4 Harvard-Smithsonian Center for Astrophysis, 60 Garden Street, Cambridge, MA02138, United States,e-mail: garia�head-fa.harvard.edu
This Note is the seond in a series of Notes where we report new variable stars disov-ered during our extensive CCD monitoring program of the blak hole binary V4641 Sgr(SAX J1819.3-2525) (Orosz et al., 2001). In this Note we report on the disovery of fourlose binary stars (i.e. binaries where the radius of one or both stars is a substantialfration of the orbital separation).The reader is referred to our �rst Note (Gieles et al., 2002) for a omplete disussionof the telesopes and data redution tehniques used. Briey, CCD observations in theU , B, V , R, and I �lters were olleted between July 2000 and Otober 2001 using 4 dif-ferent 1m lass telesopes. We have the light urves of about 15 000 stars in a 90� 90�eld.We searhed for variables by omparing the standard deviation � of the light urves andby omputing the maximum power in a Lomb-Sargle periodogram (Lomb 1976, Sar-gle 1982) for eah star. These two tehniques are well suited for �nding either largeamplitude variables (these have large values of �) or smaller amplitude periodi vari-ables (these have large L-S power). Although it is diÆult to be quantitative about ourompleteness for �nding variables, we believe our ompleteness is reasonably high.Table 1. Photometri data.Coordinates (J2000) V average V �I period (days) Type of variable18:19:24.8 �25:24:56.6 17.5� 18.1 0.82 0.3668 ellipsoidal18:19:00.9 �25:24:12.1 14.6� 14.8 1.22 77.0 ellipsoidal18:19:07.8 �25:27:15.0 15.8� 15.2 0.85 0.464 W UMa18:19:24.4 �25:25:53.5 16.4� 18.1 0.75 0.8273 Algol
We found four stars whih are lose binary stars. Table 1 gives an overview of thephotometri information of the four soures identi�ed. Figs. 1 to 4 show the light urvesfor eah soure in di�erent bands. Figs. 5 to 8 show the �nding harts for eah soure.As in our previous Note, the names of the stars are based on their oordinates in equinox
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2000 and are given the pre�x YALO sine most of the variables were disovered withthe data of the YALO telesope (Bailyn et al. 1999). None of these soures appear inSIMBAD.The light urves of YALO J181924.8-252457 and YALO J181900.9-252412 give a strongsuggestion that these soures are lose binaries where at least one star (nearly) �lls itsRohe lobe. Sine YALO J181900.9-252412 has a relatively long period of 77 days, thestar whih dominates the light is probably a K giant as it is in the well-known binary5 Ceti (Eaton and Barden 1988).YALO J181907.8-252715 is most probably a W UMa type binary (Moss andWhelan, 1970)in whih both star over�ll their Rohe lobes. The two stars probably have nearly the sametemperature sine the minima are of nearly equal depth.YALO J181924.4-252554 is most probably an Algol variable.
Referenes:Bailyn, C.D., Depoy, D., Agostinho, R., Mendez, R., Espinoza, J., & Gonzalez, D., 1999,BAAS, 31, 1502Eaton, J.A., & Barden, S.C., 1988, Ata Astronomia, 38, 353Gieles, M., Orosz, J.A., Hulleman, F., Brogt, E., Bailyn, C.D., & Garia, M.R., 2002,IBVS, 5274Lomb, N.R., 1976, Ap&SS, 39, 447Moss, D.L., & Whelan, A.J., 1970, MNRAS, 149, 147Orosz, J.A., Kuulkers, E., van der Klis, M., MClintok, J. E., Garia, M. R., Callanan,P.J., Bailyn, C. D., Jain, R. K., & Remillard, R. A., 2001, ApJ, 555, 489Sargle, J.D., 1982, ApJ, 263, 835
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Figure 1. Folded light urves of YALO J181924.8-252457. Left: unbinned data. Right: data binned to40 phase bins. T0 is HJD 2 450 000+. Note: the U -band values are instrumental magnitudes.



4 IBVS 5289

Figure 2. Folded light urves of YALO J181900.9-252412. Left: unbinned data. Right: data binned to30 phase bins. T0 is HJD 2 450 000+

Figure 3. Folded light urves of YALO J181907.8-252715. Left: unbinned data. Right: data binned to30 phase bins. T0 is HJD 2 450 000+
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Figure 4. Folded light urves of YALO J181924.4-252554. Left: unbinned data. Right: data binned to40 phase bins. Note: the U -band values are instrumental magnitudes. T0 is HJD 2 450 000+
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Figure 5. V-band �nding hart ofYALO J181924.8-252457. Soure is in entre.Note: � 300 to the west two known variable starsare indiated: V4641 Sgr whih is a blak holebinary and GM Sgr whih is a Mira variable.
Figure 6. V-band �nding hart ofYALO J181900.9-252412. Soure is right of en-tre.

Figure 7. V-band �nding hart ofYALO J181907.8-252715. Soure is in entre. Figure 8. V-band �nding hart ofYALO J181924.4-252554. Soure is in entre.
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THE DOUBLE-LINED SPECTROSCOPIC BINARY AV SCLWAHLGREN, G.M.1; HUBRIG, S.2; DOLK, L.11 Lund Observatory, Lund University, Box 43, SE-22100, Lund, Sweden, e-mail: glenn.wahlgren�astro.lu.se2 European Southern Observatory, Casilla 19001, Santiago 19, Chile

We report the �rst detetion of spetral lines from the ompanion star of the spetro-sopi binary AV Sl (= HD 1909, B9 IV HgMn). Its SB1 nature had been noted fromsporadi radial veloity measurements (Busombe 1963, Busombe & Kennedy 1968, Bus-ombe, Chambliss & Kennedy 1968, Hube 1970, Bond, Perry & Bidelman 1971) whihspan the range � 30 km s�1 with an apparent period between 5 and 10 days. Variationsin the Str�omgren u band ux at the level of 0.030 magnitude with a period of 7.2 dayswere reported by Shneider (1987). The photometri variations should be interpretedautiously due to photometri variability of the omparison stars used in that study. Thebrightness variations of AV Sl are haraterized as being of the �2 CVn type in theGCVS. Elemental abundanes have been most reently studied by Adelman et al. (1996),and earlier by Busombe, Chambliss, & Kennedy (1968) and Guthrie (1984). From thesestudies it is evident that AV Sl is a HgMn star, however, no detetion of spetral linesfrom the seondary star had previously been reported.Spetral observations of AV Sl were exeuted during program ESO 67D-0579(A) on2001 June 23 with the Ultraviolet-Visual Ehelle Spetrograph (UVES) on the Very LargeTelesope of the European Southern Observatory. The spetra were taken using thedihroi-1 and -2 modes of the UVES with a slit width of 0:004 for the blue arm and 0:003for the red arm. The spetral overage is nearly omplete from approximately 3100 �A to1 �m. Average resolving powers of R = 80000 and 110000 are ahieved for the UVESblue and red arms, respetively.We have identi�ed spetral lines of the binary ompanion over the entire range of theobserved spetrum. Their strength is weaker than for the primary star lines for ions,while for the spetrum of Fe I the ompanion lines are more omparable to those of theprimary. No detetion of Hg II �3984 is made for the seondary and lines of Mn II, whilestrong in the primary star spetrum, are not notieable in the seondary. Therefore, it isunlikely that the ompanion is also a HgMn star. The relative veloity between the twostars is derived from wavelength shift of �pri � �se = �3.058 �A for the Si II multiplet2 ��6347, 6371 lines, whih orresponds to the seondary lines being redshifted relativeto the primary by 144.05 km s�1. This relative veloity is onsistent with spetral linesat other wavelengths. The �gure illustrates spetral lines from both stars.We have performed a preliminary analysis of the spetrum by its omparison withsyntheti spetra generated using the ATLAS/SYNTHE odes while making the assump-tions that the ompanion is a ooler main sequene star of solar-like hemial omposition.
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Reasonable �ts to the spetrum are ahieved using the atmospheri parameters Teff =12400 K, log g = 4.0 for the primary and Teff = 9000 K, log g = 4.0 for the seondary.The luminosity ratio, Lpri/Lse = 12 at 6350 �A, is determined from an equivalent widthmeasurement tehnique (Wahlgren et al. 1994) using the lines Si II 6347, 6371 �A. Bothstars display a projeted equatorial rotational veloity of v sin i = 12 km s�1 as determinedfrom syntheti spetrum �tting of the observation.The high relative veloity and implied spetral type (A4V) of the seondary star makesAV Sl appear similar to other ool HgMn binaries, suh as � Lupi, HR 4072, and �CrB.Further onsideration should be given to determine whether AV Sl is a multiple starsystem. The photometri variations, if real, are not known to exist in other HgMn starsand therefore may not be the result of rotational modulation of the ux. High preisionphotometri monitoring should be undertaken to determine whether observed ux varia-tions are the result of an elipsing system. In addition, spetral monitoring is needed todetermine the orbital parameters and mass ratio before a more aurate determination ofthe atmospheri parameters and elemental abundanes an be undertaken.

Figure 1. A portion of the spetrum of AV Sl displaying the lines Fe II ��6147,6149 for both theprimary (p) and seondary (s) omponents on date JD 2452074.441. The primary star spetrum hasbeen shifted to the laboratory restframe.Referenes:Adelman, S.J., Philip, A.G.D., Adelman, C.J., 1996, MNRAS, 282, 953Bond, H.E., Perry, C.L., Bidelman, W.P., 1971, PASP, 83, 643Busombe, W., 1963, MNRAS, 126, 29Busombe, W., Kennedy, P.M., 1968, MNRAS, 139, 341Busombe, W., Chambliss, C.R., Kennedy, P.M., 1968, MNRAS, 140, 369Guthrie, B.N.G., 1984, MNRAS, 206, 85Hube, D.P., 1970, Mem R.A.S., 72, 233Shneider, H., 1987, Hvar Obs. Bulletin, 11, 29Wahlgren, G.M., Adelman, S.J., Robinson, R.D., 1994, ApJ, 434, 349
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OPTICAL MONITORING OF GM SGR AND DISCOVERYOF A MIRA AND A SHORT-PERIOD PULSATORGIELES, M.1; OROSZ, J.A.1; HULLEMAN, F.1; BROGT, E.2; BAILYN, C.D.3; GARCIA, M.R.41 Astronomial Institute, Utreht University, P.O. Box 80 000, 3508 TA Utreht, The Netherlands,e-mail: gieles�astro.uu.nl, orosz�astro.uu.nl, hulleman�astro.uu.nl2 Kapteyn Institute, University of Groningen, P.O. Box 800, 9700 AV Groningen, The Netherlands,e-mail: brogt�astro.rug.nl3 Department of Astronomy, Yale University, P.O. Box 208 101, New Haven, CT 06510-8101, United States,e-mail: bailyn�astro.yale.edu4 Harvard-Smithsonian Center for Astrophysis, 60 Garden Street, Cambridge, MA02138, United States,e-mail: garia�head-fa.harvard.edu

This Note is the third in a series of Notes where we report new variable stars disov-ered during our extensive CCD monitoring program of the blak hole binary V4641 Sgr(SAX J1819.3-2525, Orosz et al. 2001). In this Note we report on the disovery of a Miraand a short-period pulsating star. We also give the light urves of GM Sgr, a previouslyknown Mira (Orosz 2000, Kato et al. 2001).The reader is referred to our �rst Note (Gieles et al. 2002) for a omplete disussionof the telesopes and data redution tehniques used.Table 1. Photometri data.Coordinates (J2000) V average period T0 IDV �I (days) (HJD 2 450 000+)18:19:36.7 -25:25:53.1 12.0� 16.8 4.2 �208 2015 . . .18:19:21.5 -25:25:37.6 13.1� 18.2 3.6 212 2010 GM Sgr18:19:11.0 -25:23:20.3 18.3� 17.4 1.5 0.163 2015.025 . . .
We found three stars that seem to be pulsating stars with well-de�ned periods. Onlyone of the three stars has been previously identi�ed. YALO J181921.5-252538 is Luyten'svariable GM Sgr (Luyten 1927), whih in the past has been onfused with V4641 Sgr.This star was spetrosopially lassi�ed as a Mira star by Orosz (2000). Kato et al.(2001) derived a photometri period of 212 days, in agreement with what we �nd here.Table 1 gives an overview of the photometri information of the three soures identi-�ed, inluding oordinates, magnitude and olor ranges and ephemeris information (T0 isthe epoh of minimum light). Figs. 1 and 2 show light urves for eah soure in di�erentbands. Figs. 3 and 4 show the �nding harts for eah soure. As in our previous Notes,the names of the stars are based on their oordinates in equinox 2000 and are given the
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pre�x YALO sine most of the variables were disovered with the data of the YALO tele-sope (Bailyn et al. 1999).YALO J181936.7-252553 is a Mira very similar to GM Sgr (i.e. they both have nearlythe same period and V -band amplitude). YALO J181911.0-252320 is most probably apulsating star of the Æ Suti type.

Figure 1. Top: light urves of YALO J181936.7-252553 in V and I. Bottom: light urves of YALOJ181921.5-252538 = GM Sgr in the V and I band

Figure 2. Folded light urves of YALO J181911.0-252320. Left: V -band. Right: I-band.
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Figure 3. V-band �nding harts ofYALO J181936.7-252553 (left olumn) and GM Sgr = YALO J181921.5-252538 (right olumn). The toprow shows single frames in whih both soures are at maximum brightness. The seond row showssingle frames in whih both soures at minimum brightness.
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Figure 4. V-band �nding hart ofYALO J181911.0-252320. Soure is in entre.
Referenes:Bailyn, C.D., Depoy, D., Agostinho, R., Mendez, R., Espinoza, J., & Gonzalez, D., 1999,BAAS, 31, 1502Gieles, M., Orosz, J.A., Hulleman, F., Brogt, E., Bailyn, C.D., & Garia, M.R., 2002,IBVS, 5274Kato, T., Uemura, M., Matsumoto, K., Ishioka, R., & Iwamatsu, H., 2001, IBVS, 5133Luyten, W.J., 1927, Harvard Observatory Bulletin, 851Orosz, J.A., 2000, IBVS, 4921Orosz, J.A., Kuulkers, E., van der Klis, M., MClintok, J.E., Garia, M. R., Callanan,P.J., Bailyn, C. D., Jain, R. K., & Remillard, R. A., 2001, ApJ, 555, 489
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GSC 2038 1730: A NEW VARIABLE STARZHANG, X.B.; ZHANG, R.XNational Astronomial Observatories, Chinese Aademy of Sienes and Beijing Astrophysis Center, 100012,Beijing, China, email: xzhang�bao.a.n

Name of the objet:GSC 2038 1730Equatorial oordinates: Equinox:R.A.= 16h07m30:s99 DEC.= +27Æ13031:002 J2000Observatory and telesope:Beijing Astronomial Observatory, 85-m Cassegrain telesopeDetetor: TH7882 CCD, 576 � 384 pixelsFilter(s): VDate(s) of the observation(s):2000.04.28, 29, 30; 2000.05.06, 07, 10Comparison star(s): GSC 2038 1381Chek star(s): GSC 2038 1473Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: UnknownRemarks:We made a CCD photometry on the elipsing binary TW CrB in 2000. For theobservations, the star GSC 2038 1730 was employed as one of the referene stars.During the data redution, we �nd that it is a variable star with peuliar lighturve. The full amplitude of light variations is larger than 1.5 mag. The periodand the type of variability remain unknown.
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Figure 1. The real-time light urves of GSC 2038 1730
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A POSSIBLE PERIODIC TERM IN THE PERIODOF THE ECLIPSING BINARY V701 SoMAYER, PAVEL; WOLF, MAREKAstronomial Institute, Charles University Prague, V Hole�sovi�k�ah 2, 180 00 Praha 8, Czeh Republi,e-mail: mayer�mbox.esnet.z

The early-type (B1) elipsing binary V701 Sorpii (also HD 317 844, HIP 85985,CD �32 12924), due to its membership in the open luster NGC 6383, was studied severaltimes: spetrosopially by Andersen et al. (1980) and photometrially e.g. by Bell &Malolm (1987). Its period is apparently variable, as found already by Andersen et al.(1980). These authors invoked large mass transfer to explain the variability; however,Bell & Malolm (1987) did not on�rm any large period hange and noted that there issome evidene of small-sale period hanges only.One of us (MW) reently measured a part of a minimum using the 0.84-m telesopeat San Pedro M�artir Observatory (Baja California, Mexio). Only the rising part of theminimum was athed, nevertheless the time of the minimum an be estimated when thedata are ompared with measurements by Bell & Malolm (1987) or Lorenz et al. (1991).In Table 1, all available times of minimum light are olleted; in agreement with previousstudies, the minimum time published by Bruton & Chambliss (1985) is not onsidered.In the olumn O � C1 the values alulated using the ephemeris by Bell & Malolm aregiven:Pri.Min. = HJD 2446199:5059 + 0:d76187645 � E;and in the olumn O � C2 are values aording to a somewhat arbitrary ephemerisPri.Min. = HJD 2446199:4850 + 0:d7618728 � E:The O�C2 values are displayed in Fig. 1. It an be observed that there might be a perioditerm in O � C values, and a sine urve is also shown. Its semiamplitude is 0:d028, period67 years, phase zero at JD 2442390; these values are however onstrained only weakly. Inase the periodi hange is due to a third body, the mass funtion is 0.0256 M� and theminimum third body mass is 2.2 M� (a better �t would be obtained assuming nonzeroeentriity of the third body orbit). If the periodi behaviour is on�rmed, no assumptionof mass exhange is neessary.
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Table 1: Times of minima of V701 SoHJD�2400000 Error Epoh O � C1 O � C2 Soure[days℄ [days℄ [days℄27943.5114 0.010 �23962 0.0890 0.0224 128545.3648 0.012 �23172 0.0600 �0.0037 139330.0455 � �9016:5 �0.0014 �0.0134 239331.9516 � �9014 0.0000 �0.0120 239341.8572 � �9001 0.0012 �0.0107 243574.8358 0.0002 �3445 �0.0057 0.0026 346199.5059 0.0003 0 0.0000 0.0209 446201.4110 0.0005 2.5 0.0004 0.0213 446569.3960 0.0003 485.5 �0.0009 0.0218 446598.3489 0.0003 523.5 �0.0007 0.0235 448070.6727 0.0002 2456 �0.0018 0.0281 548071.8152 0.0002 2457.5 �0.0021 0.0278 548072.5777 0.0002 2458.5 �0.0015 0.0284 548704.1699 0.0011 3287.5 �0.0048 0.0281 648704.5510 0.0018 3288 �0.0047 0.0282 652385.9046 0.0035 8120 �0.0381 0.0125 7Soure 1: from the data by Plaut (1948) two groups were formed and their mean values are listed, 2: Leung(1974), 3: Andersen et al. (1980), 4: Bell & Malolm (1987), 5: Lorenz et al. (1991), 6: HIPPARCOS; ESA(1997); a time is given in the Hipparos Catalogue, here we give times alulated from two minima overed byHIPPARCOS photometry, 7: this paper.
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Figure 1. O � C graph of V701 So.
Referenes:Andersen, J., Nordstr�om, B., & Wilson, R.E., 1980, A&A, 82, 225Bell, S.A., & Malolm, J., 1987, MNRAS, 226, 899Bruton, J.R., & Chambliss, C.R., 1985, IBVS, No. 2805ESA 1997, Hipparos and Tyho Catalogue, ESA SP-1200, NoordwijkLeung, K.-Ch., 1974, A&AS, 13, 315Lorenz, R., Mayer, P., & Drehsel, H., 1991, IBVS, No. 3629Plaut, L., 1948, Leiden Ann., 20, 1
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UBVR PHOTOMETRY OF THE ECLIPSING BINARY STAR V443 CYGNIESHANKULOVA, M.1; ZAKIROV, M.21 Astronomial Institut of Uzbek Aademy of Sienes, Astronomiheskaya Ul., 33, Tashkent, 7000052, Uzbek-istan, e-mail: manzura�astrin.uzsi.net2 Department of Physis, National University of Uzbekistan, Vuzgorodok, Tashkent, 700174, Uzbekistan,e-mail: astro�nuuz.uzsi.net

Name of the objet:V443 Cyg = AN 540.1936 = GSC 03152-1283 = P5411Equatorial oordinates: Equinox:R.A.= 20h27m45s DEC.= +38Æ4102400 2000.0Observatory and telesope:Maidanak Observatory of Astronomial Institute of Uzbek Aademy of Sienes,0.6-m Cassegrain telesope.Detetor: Single hannel photometer.Filter(s): UBV RJDate(s) of the observation(s):2000.07.23 - 2000.08.26; 2001.07.13 - 2001.08.22.Comparison star(s): SAO 70055 = BD +38Æ4098 = GSC 03152-0050721Chek star(s): SAO 70047 = BD +38Æ4092 = GSC 03152-0025322Transformed to a standard system: YesStandard stars (�eld) used: SA 113 (Landolt,1983)Availability of the data:Upon requestType of variability: EAV443 Cyg was disovered to be variable by Ho�meister (1936). It was lassi�ed as ashort period elipsing star with 0:d83110 period and light hanges between 12.3�12.9 pg(Rihter, 1958; Shewik, 1941). We have been monitoring the binary for a total of45 nights from July to August in 2000 and 2001. Table 1 lists the standard V magnitudeand olor indies of �eld stars near the variable. The photometri values have been



2 IBVS 5294
determined by our measurements of the standards in the SA 113 (Landolt, 1983). Wehave found the following moments of primary minimum: HJD 2451774.5032 � 0.0049,2452115.2329 � 0.0040. The analysis of light urves proved that the period of the binaryis twie longer than initially determined. Using 53 moments of minima published in theliterature and our determinations (Table 2 for primary minima, Table 3 for seondaryones), the following new ephemeris for V433 Cyg was yielded:

Min I = HJD2452115.2316 + 1:d66220545 � E� 0.0038 � 0.00000043
Table 1Star V U �B B � V V �R SpComparison(s) 8.915�0.011 0.462 �0.024 0.900�0.014 0.551�0.006 B91bChek(s) 8.436�0.004 1.048 �0.006 1.124�0.002 0.850 �0.003 K2
Table 2Observer HJD 2400000+ E O � CRihter (1958) 26206.465 �15587 0.027Shewik (1941) 27298.497 �14930 �0.007Rihter (1958) 27298.500 �14930 �0.004Shewik (1941) 27313.464 �14921 �0.000Rihter (1958) 27313.467 �14921 0.00228435.434 �14246 �0.01828819.424 �14015 0.00230375.253 �13079 0.00631703.363 �12280 0.01432775.456 �11635 �0.01533204.308 �11377 �0.01233887.457 �10966 �0.02935275.449 �10131 0.02035629.479 �9918 0.001Romano (1969) 36751.500 �9243 0.03337130.430 �9015 �0.01937190.320 �8979 0.03137848.507 �8583 �0.01539788.292 �7416 �0.02440117.429 �7218 �0.004Borovika (1992) 47670.496 �2674 0.002Dedoh (1992) 47670.501 �2674 0.007Zejda et al. (1995) 48222.346 �2342 0.00048222.351 �2342 0.00449171.452 �1771 �0.01349171.460 �1771 �0.00549171.468 �1771 0.00249181.433 �1765 �0.00649186.418 �1762 �0.00749186.420 �1762 �0.00549186.425 �1762 �0.00049186.426 �1762 0.00049186.426 �1762 0.00049595.350 �1516 0.022Diethelm (1995) 49919.457 �1321 �0.000This paper 51774.503(5) �205 0.02352115.233(4) 0 0.001
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Table 3Observer HJD 2400000+ E O � CShewik (1941) 25841.571 �15806.5 �0.010Rihter (1958) 29488.456 �13612.5 �0.00435369.359 �10074.5 0.01636072.453 �9651.5 �0.00336127.322 �9618.5 0.01336137.293 �9612.5 0.011Romano (1969) 37149.543 �9003.5 �0.02237174.522 �8988.5 0.02437224.385 �8958.5 0.02137523.504 �8778.5 �0.05739699.373 �7469.5 �0.01540053.426 �7256.5 �0.011Zejda et al. (1995) 49599.483 �1513.5 �0.000Safar, Zejda (2000a) 50234.446 �1131.5 0.000Dedoh (1997) 50583.499 �921.5 �0.010Safar, Zejda (2000b) 50947.5353 �702.5 0.003

The phased U,B,V,R light urves are presented in Figure 1. The depth of the primaryand seondary minima are 0:m65 and 0:m46, respetively. Table 4 represents photometrivalues for main phases of the binary's light urves. The brightness levels at the �rst andseond quadratures are slightly di�erent.
Table 4Ph V U � B B � V V �RMax. 12.30 0.05 0.57 0.46Min. I 12.95 0.01 0.66 0.50Min. II 12.76 0.05 0.51 0.45Aknowledgements:During this study we have made use of the Astronomial Data Centre SIMBAD(Strasbourg, Frane)
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Figure 1. The phased U,B,V,R light urves.
Referenes:Borovika, J., 1992, Contr. Obs. Planet. Brno, No. 30, 13Dedoh, A., 1992, Contr. Obs. Planet. Brno, No. 30, 13Dedoh, A., 1997, BBSAG Bull., 115, 6Diethelm, R., 1995, BBSAG Bull., 109, 5Ho�meister, C., 1936, AN, 259, 37Landolt, A.E., 1983, AJ, 88, 439Rihter, G., 1958, MVS, 352Romano, G., 1969, Mem. So. Astr. Ital., 40, 375Shewik, H. van, 1941, KVBB, No. 24, 86Safar, J., Zejda, M., 2000a, IBVS, No. 4887Safar, J., Zejda, M., 2000b, IBVS, No. 4888Zejda, M. et al., 1995, Contr. Obs. Planet. Brno, No. 31, 22
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CCD LIGHT CURVES OF ROTSE1 VARIABLES, XV: GSC2040:1361 CrB,ROTSE1 GSC2579:1125 CrB, GSC2035:175 Ser AND GSC2580:2086 CrB

BL�ATTLER, E.1; DIETHELM, R.21 BBSAG, Sh�usselaher 1, CH-8636 Wald, Switzerland; e-mail: blaettler-wald�bluewin.h2 BBSAG, Rennweg 1, CH-4118 Rodersdorf, Switzerland; e-mail: diethelm�astro.unibas.h
Observatory and telesope:Private observatory Sh�usselaher, Wald, 0.15-m Star�re refrator
Detetor: SBIG ST-7 CCD amera
Method of data redution:Standard CCD-frame redution using AIP4WIN software
Method of minimum determination:Kwee { van Woerden algorithmObserved star(s):Star name GCVS Coordinates (J2000) Comp./hektype RA De star(s)GSC2040:1361ROTSE1 J155918.57+275214.9 EW 15h59m18:s6 +27Æ5201500 GSC2040:1522 / GSC2040:1563GSC2579:1125ROTSE1 J160014.54+351228.4 EW 16h00m14:s5 +35Æ1202800 GSC2578:1131 / GSC2578:1231GSC2035:175ROTSE1 J160153.55+245217.7 EW 16h01m53:s6 +24Æ5201800 GSC2035:12 / GSC2035:109GSC2580:2086ROTSE1 J161458.52+301646.1 EW 16h14m58:s5 +30Æ1604600 GSC2580:2090 / GSC2580:1995Ephemeris:Star name E 2400000+ P [day℄ SoureROTSE1 J155918.57+275214.9 52365.5044 0.397352 present paperROTSE1 J160014.54+351228.4 52409.4467 0.380658 "ROTSE1 J160153.55+245217.7 52365.4575 0.268729 "ROTSE1 J161458.52+301646.1 52360.4749 0.308193 "
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄GSC2040:1361 (CrB) 51260.8684 4 p none ROTSE151310.7335 3 s none ROTSE152360.5379 5 s none52365.5046 7 p none52368.4846 4 s none52395.5049 15 s none52409.4117 5 s none52409.6101 9 p none52419.5700 5 p noneGSC2579:1125 (CrB) 51291.8339 4 p none ROTSE151305.731 2 s none ROTSE152360.5321 8 s none52365.4792 9 s none52368.341 6 p none52368.5276 12 s none52395.3639 21 p none52395.5523 24 s none52409.4459 4 p none52415.5358 8 p noneGSC2035:175 (Ser) 51247.8121 1 p none ROTSE151287.7189 7 s none ROTSE152359.4103 11 s none52360.4871 7 s none52360.6191 11 p none52365.4569 8 p none52365.5911 5 s none52368.4142 18 p none52368.5471 3 s none52395.4223 17 s none52395.554 3 p none52409.3972 7 s none52409.5282 6 p none52415.5762 2 s noneGSC2580:2086 (CrB) 51246.8236 10 s none ROTSE151280.8741 12 p none ROTSE152359.3965 8 s none52360.4736 3 p none52360.6273 19 s none52365.4051 14 p none52365.5593 8 s none52368.4874 6 p none52368.6459 15 s none52395.4557 12 s none52409.4776 5 p noneExplanation of the remarks in the table:ROTSE1: Observations of Akerlof et al. (2000).
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Figure 1. CCD light urve (without �lter) ofGSC2040:1361 Figure 2. CCD light urve (without �lter) ofGSC2579:1125

Figure 3. CCD light urve (without �lter) ofGSC2035:175 Figure 4. CCD light urve (without �lter) ofGSC2580:2086
Remarks:As a byprodut of the ROTSE1 CCD survey, a large number of new variables havebeen disovered (Akerlof et al., 2000). In a series of papers, we report un�lteredCCD observations for some of the lose binary systems (type EW) in the list ofAkerlof et al. (2000). This installment ontains information on four variables inthe onstellations Corona Borealis and Serpens. The four stars were observed withour CCD equipment during 7 nights between JD2452359 and JD2452415. A totalof 228 CCD frames were measured of GSC2040:1361, 230 frames of GSC2579:1125,226 frames of GSC2035:175 and 226 frames for GSC2580:2086. Figures 1 through4 show our observations folded with the elements given in the table of Ephemeris.These elements of variation are dedued from a linear �t to the normal minimafrom the ROTSE1 data and the timings of minimum derived from our data givenin the table of Times of minima and also in Bl�attler (2002).In the ase of GSC2040:1361 we would like to inform future observers that thenearby star GSC2040:1491 = ROTSE1 J155859.06+274605.2 = IRAS 15569+2754is itself slowly variable and should therefore not be used as omparison star. Duringour observing session it varied by 0.25 mag, in good agreement with the data of theROTSE1 survey.
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Availability of the data:Upon request from diethelm�astro.unibas.hAknowledgements:This researh made use of the SIMBAD data base, operated at CDS, Strasbourg,Frane

Referenes:Akerlof, C., Amrose, S., Balsano, R., Bloh, J., Casperson, D., Flether, S., Gisler, G.,Hills, J., Kehoe, R., Lee, B., Marshall, S., MKay, T., Pawl, A., Shaefer, J., Szy-manski, J., Wren, J., 2000, AJ, 119, 1901Bl�attler, E., 2002, BBSAG Bulletin, 128



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5296 Konkoly ObservatoryBudapest8 July 2002HU ISSN 0374 { 0676PHOTOELECTRIC MINIMA OF SELECTED ECLIPSING BINARIESAND MAXIMA OF PULSATING STARS(BAV MITTEILUNGEN NO. 152)AGERER, FRANZ; H�UBSCHER, JOACHIMBundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), http://thola.de/bav.html, Mun-sterdamm 90, D{12169 Berlin, Germany
In this 46th ompilation of BAV results, photoeletri observations obtained in theyears 2000 till 2002 are presented on 428 variable stars giving 843 minima and maxima. Allmoments of minima and maxima are helioentri. The errors are tabulated in olumn `�'.The values in olumn `O � C' are determined without inorporation of nonlinear terms.The referenes are given in the setion `Remarks'. All information about photometersand �lters are spei�ed in the olumn `Rem'. The observations were made at privateobservatories. The photoeletri measurements and all the lighturves with evaluationsan be obtained from the oÆe of the BAV for inspetion.Table 1: Elipsing binariesVariable Min JD 24. . . � Obs O � C Fil RemRT And 51924.2517 WTR �0:0049 GCVS 85 13)52229.2833 .0001 QHL �0:0041 GCVS 85 -Ir 18) 14)TT And 52202.4791 .0002 RAT RCR �0:0615 GCVS 85 1)UU And 51770.5553 .0015 HSR +0:0258 GCVS 85 15)AA And 51770.4167 .0006 AG �0:0886 GCVS 85 BV 2)AB And 51807.3991 SIR �0:0151 GCVS 85 -Ir 8)51900.3296 .0010 ATB �0:0144 GCVS 85 1)52209.3200 .0005 WTR �0:0156 GCVS 85 7)EP And 52217.5469 .0003 RAT RCR +0:0595 GCVS 85 1)52253.5118 .0002 RAT RCR +0:0589 GCVS 85 1)LO And 52114.4799 .0007 AG �0:0085 GCVS 85 BV 2)RY Aqr 51768.4542 .0007 KI �0:0554 GCVS 85 -Ir 1)ST Aqr 51780.5027 .0008 KI �0:0302 GCVS 85 -Ir 1)KO Aql 51834.3809 SIR +0:0455 GCVS 85 -Ir 8)LT Aql 51715.5543 .0008 RAT RCR 1)OO Aql 51780.3608 .0003 KI +0:0137 s GCVS 85 -Ir 1)52137.3988 .0002 WTR +0:0192 GCVS 85 7)52175.4075 .0002 MZ +0:0188 GCVS 85 -Ir 11)V415 Aql 51783.4011 .0014 AG +0:0017 BAVM 69 BV 2)V417 Aql 51747.4526 .0006 KI �0:0462 s BAVR 3) -Ir 1)V609 Aql 51811.3068 .0006 KI �0:0268 GCVS 85 -Ir 1)V694 Aql 50670.5153 .0003 FR +0:0001 BAVM 97 5)V724 Aql 51780.4169 .0010 AG �0:0089 BAVM 57 BV 2)51807.3295 .0005 KI �0:0115 BAVM 57 -Ir 1)GSC 1062.0003 Aql 50749.2947 .0007 QU -Ir 4)SS Ari 51571.399 .003 MZ +0:034 s GCVS 85 6)51827.3712 SIR +0:0280 GCVS 85 -Ir 8)51907.3507 .0006 MZ +0:0268 GCVS 85 -Ir 6)52288.3653 .0003 MZ +0:0163 s GCVS 85 -Ir 11)
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Table 1: Elipsing binaries (ont.)Variable Min JD 24. . . � Obs O � C Fil RemZZ Aur 51601.4602 .0003 RAT RCR +0:0123 GCVS 85 1)51975.4167 .0002 RAT RCR +0:0129 GCVS 85 1)52337.3478 .0003 WTR +0:0123 GCVS 85 13)AH Aur 51603.329 : .001 AG +0:099 s BAVR 6) V 2)51926.4768 .0007 AG +0:0651 s BAVR 6) 1)51955.3793 .0007 AG +0:0592 BAVR 6) BV 2)AP Aur 51571.3753 .0003 AG +0:0188 BAVM 67 BV 2)51624.3267 .0004 RAT RCR +0:0189 BAVM 67 1)51936.3466 .0002 AG +0:0249 BAVM 67 1)52349.4293 .0011 AG +0:0306 s BAVM 67 -Ir 1)CL Aur 51921.5164 .0002 RAT RCR +0:0943 GCVS 85 1)EM Aur 52280.2827 .0013 MON �0:1223 SAC 63 -Ir 1)EP Aur 51626.3962 .0002 RAT RCR +0:0045 GCVS 85 1)FP Aur 51601.3474 .0012 RAT RCR �0:0660 GCVS 85 1)FR Aur 52197.5538 .0004 FR +1:0129 GCVS 85 -Ir 5)GX Aur 51955.5649 .0003 RAT RCR +0:0108 BAVM 69 1)HL Aur 51625.3465 .0001 RAT RCR �0:0081 GCVS 85 1)HU Aur 51602.3754 .0003 RAT RCR �0:0194 GCVS 85 1)IY Aur 51901.5157 .0014 AG �0:1033 GCVS 85 BV 2)KU Aur 51923.4319 .0001 QU +0:0291 GCVS 85 4)51989.4103 .0007 ATB +0:0286 GCVS 85 1)52278.396 .002 JU +0:027 GCVS 85 4)MO Aur 51569.3312 .0009 FR +0:0798 BAVM 68 5)52280.3350 .0008 FR +0:0808 BAVM 68 -Ir 5)TU Boo 51679.4028 .0015 HSR +0:0715 s GCVS 85 16)TY Boo 52349.3971 .0003 AG �0:0112 s BAVM 68 1)52349.5564 .0003 AG �0:0104 BAVM 68 1)TZ Boo 52034.535 : .002 AG +0:068 BAVM 68 1)52053.406 : .001 AG +0:069 s BAVM 68 B 2)52053.552 : .001 AG +0:067 BAVM 68 B 2)VW Boo 51654.4786 .0004 KI �0:0287 BAVR 2) -Ir 1)52051.3982 .0007 KI �0:0290 s BAVR 2) -Ir 1)XY Boo 51671.4932 .0007 KI �0:0797 s GCVS 85 -Ir 1)52050.4093 .0006 KI �0:0475 GCVS 85 -Ir 1)AC Boo 51704.4914 .0004 QU +0:0034 s GCVS 85 V 4)52053.4100 .0005 QU +0:0169 s GCVS 85 V 14)CV Boo 52055.4650 .0005 QU �0:0114 s BAVR 12) V 14)52080.4521 .0003 MZ �0:0107 BAVR 12) -Ir 11)SS Cam 51349.698 .008 AG �1:455 GCVS 85 BV 2)SV Cam 51921.2792 .0001 DIE +0:0460 GCVS 85 7) 17)51921.2792 .0001 DIE +0:0460 GCVS 85 7)AW Cam 51841.3537 .0009 DIE +0:0336 GCVS 85 7)51841.3537 .0009 DIE +0:0336 GCVS 85 7) 17)TX Cn 51625.3455 .0005 KI +0:0272 s GCVS 85 -Ir 1)51983.3407 .0005 KI +0:0282 s GCVS 85 -Ir 1)WW Cn 52345.3327 .0005 AG �0:0528 BAVR 1) -Ir 1)WX Cn 51569.4228 .0001 RAT RCR +0:0091 GCVS 85 1)51586.5669 .0002 RAT RCR +0:0090 GCVS 85 1)51640.4480 .0002 RAT RCR +0:0082 GCVS 85 1)FF Cn 51626.3639 .0001 FR �0:0805 BAVM 65 5)51927.3500 .0015 FR �0:1103 s BAVM 65 5)51956.4827 .0009 AG �0:0869 s BAVM 65 BV 2)RV CVn 52344.4099 .0028 AG -Ir 1)52344.5458 .0020 AG -Ir 1)BI CVn 51678.4430 .0005 AG �0:0606 GCVS 85 BV 2)XZ CMi 51580.3212 .0001 RAT RCR �0:0096 GCVS 85 1)BH CMi 51957.3316 .0019 AG BV 2)TV Cas 51586.374 .002 MZ �0:010 GCVS 85 6)TW Cas 51902.3718 .0010 QU �0:0158 GCVS 85 V 4)52229.4553 .0010 QHL �0:0185 GCVS 85 -Ir 18) 14)
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Table 1: Elipsing binaries (ont.)Variable Min JD 24. . . � Obs O � C Fil RemZZ Cas 52121.5116 .0002 RAT RCR +0:0234 GCVS 85 1)AX Cas 51780.4837 .0002 RAT RCR �0:0591 GCVS 85 1)BH Cas 51846.4408 .0012 AG 1)51846.6449 .0024 AG 1)51925.3842 .0005 AG 1)51925.5897 .0006 AG 1)DZ Cas 51773.544 : .002 AG �0:156 s GCVS 85 1)EP Cas 52119.4817 .0003 RAT RCR �0:0353 GCVS 85 1)GT Cas 51391.5531 .0005 MS +0:1447 GCVS 85 1)IL Cas 51925.3016 .0007 QU �0:0621 GCVS 85 V 4)52194.5351 .0040 JU �0:0648 GCVS 85 4)IR Cas 52190.4446 .0027 PC +0:0161 GCVS 85 -Ir 12)IT Cas 52187.3241 .0009 JU �0:0980 s SAC 69 4)IV Cas 51762.4505 .0020 HSR �0:0281 GCVS 85 15)51899.2443 .0002 RAT RCR �0:0322 GCVS 85 1)MM Cas 51943.3416 .0025 HSR +0:0146 BAVR 1) 10)MN Cas 52179.4846 .0004 AG +0:0097 GCVS 85 1)52205.3648 .0028 AG +0:0113 s GCVS 85 1)52224.5429 .0005 AG +0:0202 s GCVS 85 1)MT Cas 51807.3638 .0002 RAT RCR 1)OX Cas 51768.4928 .0007 AG +0:0246 s GCVS 85 BV 2)51814.4818 .0019 AG �0:0094 GCVS 85 BV 2)PV Cas 51900.4076 .0011 MZ +0:0030 s GCVS 85 -Ir 6)52188.3351 .0004 MZ �0:0299 GCVS 85 -Ir 11)52188.3355 .0019 JU �0:0295 GCVS 85 4)52195.3379 .0011 JU �0:0289 GCVS 85 4)52209.3406 .0011 MON �0:0300 GCVS 85 -Ir 1)52224.2443 .0010 MON +0:0030 s GCVS 85 -Ir 1)V357 Cas 51773.4276 .0014 AG +0:0220 s GCVS 85 1)51812.3471 .0010 AG +0:1434 s GCVS 85 1)52120.5508 .0013 RAT RCR +0:2445 s GCVS 85 1)V359 Cas 51766.4568 .0012 AG �0:0010 s BAVM 132 1)52122.4144 .0017 AG �0:0015 s BAVM 132 1)V360 Cas 51865.3944 .0003 RAT RCR 1)V364 Cas 51927.3394 .0005 AG �0:0199 GCVS 85 1)V445 Cas 51782.4357 .0025 HSR �0:0059 BAVM 69 15)V473 Cas 51811.3969 .0002 RAT RCR �0:0060 BAVM 115 1)51867.4827 .0003 AG �0:0074 BAVM 115 1)52135.4551 .0006 AG �0:0072 BAVM 115 1)52179.4936 .0030 AG �0:0075 BAVM 115 1)52193.4123 .0006 AG �0:0067 s BAVM 115 1)52193.6155 .0011 AG �0:0113 BAVM 115 1)V541 Cas 51966.3993 .0002 AG +0:3267 s GCVS 85 1)V651 Cas 51867.4131 .0003 AG +0:0008 s BAVM 55 BV 2)U Cep 51796.4867 DDH +0:1153 GCVS 85 4)WW Cep 52197.5102 .0010 AG +0:0006 BAVM 71 1)WZ Cep 51817.4762 .0003 RAT RCR �0:0317 GCVS 85 1)CO Cep 51899.3360 .0002 RAT RCR �0:1681 GCVS 85 1)CW Cep 51771.4959 .0009 AG +0:0696 s GCVS 85 BV 2)DV Cep 52051.4968 .0002 RTZ �0:0035 BAVM 47 1)52087.5177 .0001 RTZ �0:0038 BAVM 47 1)EF Cep 51923.3398 .0002 AG �0:0076 GCVS 85 1)51923.6413 .0002 AG �0:0092 s GCVS 85 1)51925.4613 .0008 RAT RCR �0:0074 s GCVS 85 1)EG Cep 52042.4944 .0001 RAT RCR +0:0124 GCVS 85 1)EK Cep 52197.5560 .0013 AG +0:0101 GCVS 85 V 1)GW Cep 51900.3948 .0002 RAT RCR �0:0171 s BAVR 4) 1)52143.5022 .0002 RAT RCR �0:0185 BAVR 4) 1)IO Cep 51782.4792 .0001 RAT RCR �0:0140 GCVS 85 1)IP Cep 52198.480 : .005 AG �0:009 s BAVM 132 1)
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Table 1: Elipsing binaries (ont.)Variable Min JD 24. . . � Obs O � C Fil RemLL Cep 52113.5039 .0002 RAT RCR 1)MT Cep 52151.5765 .0019 AG 1)OT Cep 52252.4469 .0004 AG +0:0024 s BAVM 142 1)52310.4303 .0002 AG �0:0026 BAVM 142 -Ir 1)52347.4848 .0003 AG �0:0029 BAVM 142 -Ir 1)PX Cep 51667.4892 .0009 AG 1)52039.5699 .0003 RAT RCR 1)V338 Cep 51812.5523 .0039 AG +0:0167 GCVS 85 BV 2)V383 Cep 51812.4137 .0017 AG +0:0012 BAVM 64 BV 2)51827.3700 .0015 AG +0:0001 BAVM 64 BV 2)52043.498 : .003 AG �0:006 s BAVM 64 BV 2)V489 Cep 51757.4533 .0008 AG +0:0216 s BAVM 94 1)52043.4866 .0005 AG +0:0418 s BAVM 94 1)TT Cet 51879.3247 .0006 KI �0:0417 s GCVS 85 -Ir 1)VV Cet 51899.2517 .0007 KI +0:0953 GCVS 85 -Ir 1)SS Com 51659.4074 .0005 KI +0:0630 s BAVR 3) -Ir 1)52002.4600 .0002 RAT RCR +0:0710 s BAVR 3) 1)52039.4081 .0005 KI +0:0727 BAVR 3) -Ir 1)CC Com 51660.3951 .0003 KI �0:0093 s GCVS 85 -Ir 1)LL Com 52344.4663 .0009 AG -Ir 1)TW CrB 51680.3839 .0001 RAT RCR 1)BO Cyg 51838.4000 .0002 RAT RCR +0:0596 GCVS 85 1)52191.4034 .0010 MZ +0:0613 GCVS 85 -Ir 11)CG Cyg 51773.4380 .0018 AG +0:0422 GCVS 85 BV 2)CV Cyg 52192.3848 .0009 MZ �0:0016 s SAC 68 -Ir 11)52195.3317 .0021 ATB �0:0049 s SAC 68 1)DO Cyg 51840.4092 .0002 RAT RCR 1)GO Cyg 51806.3726 .0007 AG +0:0591 GCVS 85 BV 2)52144.4417 .0009 AG +0:0614 GCVS 85 BV 2)KR Cyg 51797.4700 .0005 FR +0:0016 s GCVS 85 5)51816.4875 .0004 FR +0:0032 GCVS 85 5)51850.2932 .0002 FR +0:0028 GCVS 85 5)V345 Cyg 51771.4625 .0006 FR +0:0005 BAVM 132 5)51773.5417 .0006 FR +0:0042 BAVM 132 5)51798.4458 .0007 FR +0:0018 BAVM 132 5)51850.3389 .0006 FR +0:0064 BAVM 132 5)V456 Cyg 51770.4468 .0005 AG +0:0170 s GCVS 85 1)V463 Cyg 52113.4616 .0027 JU +0:0246 SAC 63 4)52219.3288 .0004 MZ +0:0134 SAC 63 -Ir 11)V483 Cyg 52112.4430 .0019 AG 1)V488 Cyg 51705.4292 .0002 FR +0:0964 s GCVS 85 5)51773.5290 .0009 FR +0:0938 GCVS 85 5)51797.3521 .0003 FR +0:0952 s GCVS 85 5)51798.4747 .0003 FR +0:0967 s GCVS 85 5)51816.4095 .0002 FR +0:0951 s GCVS 85 5)51850.3245 .0005 FR +0:0991 GCVS 85 5)51854.2435 .0011 FR +0:0945 GCVS 85 5)52113.4814 .0003 FR +0:0951 s GCVS 85 -Ir 5)52115.4420 .0010 FR +0:0939 GCVS 85 -Ir 5)52195.3144 .0005 AG +0:0932 s GCVS 85 1)V500 Cyg 52200.3907 .0002 RAT RCR +0:0759 GCVS 85 1)V548 Cyg 52150.4147 .0020 JU +0:0159 GCVS 85 4)V628 Cyg 52114.4488 .0003 AG �0:0013 s BAVM 89 1)V652 Cyg 51195.4814 .0010 RAT RCR +1:2575 GCVS 85 1)V687 Cyg 51682.4473 .0140 HSR �0:0012 GCVS 85 16)V700 Cyg 51770.3994 .0003 AG �0:0225 s GCVS 85 1)51770.5449 .0005 AG �0:0470 GCVS 85 1)52203.2947 .0009 PC �0:0058 s GCVS 85 -Ir 12)V725 Cyg 51393.4990 .0011 FR +0:1977 GCVS 85 5)51459.3544 .0012 FR +0:2074 GCVS 85 5)
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Table 1: Elipsing binaries (ont.)Variable Min JD 24. . . � Obs O � C Fil RemV725 Cyg 51816.3936 .0001 FR +0:2160 GCVS 85 5)52050.5230 .0010 FR +0:2270 GCVS 85 5)V809 Cyg 51812.4150 .0002 RAT RCR 1)V828 Cyg 51766.4454 .0009 AG �0:3064 GCVS 85 BV 2)52150.4505 .0008 AG �0:3799 s GCVS 85 BV 2)V859 Cyg 52093.4441 .0004 AG �0:0319 GCVS 85 1)V884 Cyg 51806.3311 .0007 RAT RCR 1)V934 Cyg 51799.4041 .0014 AG �0:0642 s GCVS 85 1)52080.3843 .0026 AG �0:0644 s GCVS 85 1)V974 Cyg 51786.4057 .0010 FR �0:1081 s GCVS 85 5)V975 Cyg 52112.4772 .0006 FR -Ir 5)V1130 Cyg 51840.279 : RAT RCR 1)52136.4685 .0003 AG 1)V1147 Cyg 52192.3467 .0008 FR -Ir 5)V1187 Cyg 51797.4368 .0008 AG +0:7373 BAVM 73 BV 1)52075.4714 .0003 AG �0:0233 BAVM 73 1)V1188 Cyg 51146.4794 .0008 RAT RCR 1)V1191 Cyg 51797.4916 .0005 AG +0:0137 s GCVS 85 BV 1)52075.4565 .0004 AG +0:0132 s GCVS 85 1)V1196 Cyg 52117.4861 .0007 AG 1)V1401 Cyg 52225.4629 .0016 AG 1)V1411 Cyg 52225.3976 .0010 AG +0:1921 GCVS 85 1)V1417 Cyg 52225.289 : .001 AG 1)52258.3553 .0004 AG -Ir 1)V2021 Cyg 51806.479 : .001 AG BV 2)V2181 Cyg 51705.4678 .0005 QU +0:0014 BAVR 17) V 4)51705.4702 .0005 FR +0:0038 BAVR 17) 5)51771.4221 .0004 FR +0:0054 BAVR 17) 5)51773.4278 .0014 FR +0:0039 s BAVR 17) 5)51797.5232 .0014 FR +0:0130 s BAVR 17) 5)51798.3720 .0006 FR +0:0017 BAVR 17) 5)51799.5214 .0005 FR +0:0041 BAVR 17) 5)51816.4358 .0012 FR +0:0008 s BAVR 17) 5)51850.2745 .0003 FR +0:0040 s BAVR 17) 5)51854.2888 .0007 FR +0:0040 s BAVR 17) 5)52050.4187 .0017 FR +0:0033 s BAVR 17) 5)52060.4558 .0012 FR +0:0044 BAVR 17) 5)52087.4102 .0005 FR +0:0052 BAVR 17) 5)52113.5022 .0009 FR +0:0038 s BAVR 17) -Ir 5)52122.3932 .0008 FR +0:0059 BAVR 17) -Ir 5)52136.4390 .0010 FR +0:0014 s BAVR 17) -Ir 5)52194.3630 .0014 FR +0:0037 s BAVR 17) -Ir 5)52209.2675 .0004 FR �0:0023 s BAVR 17) -Ir 5)52217.2946 .0008 FR �0:0039 s BAVR 1) -Ir 5)TY Del 51814.3276 .0008 KI +0:0453 GCVS 85 -Ir 1)EX Del 51716.4531 .0002 RAT RCR �0:0391 GCVS 85 1)51762.4565 .0005 KI �0:0697 GCVS 85 -Ir 1)GG Del 51799.3452 .0011 KI �0:0183 GCVS 85 -Ir 1)52085.4635 .0003 RAT RCR �0:0191 GCVS 85 1)AR Dra 51926.4912 .0001 RAT RCR 1)51968.3931 .0003 RAT RCR 1)AU Dra 51833.3041 .0003 RAT RCR 1)52039.4092 .0002 RAT RCR 1)AX Dra 51580.4989 .0001 RAT RCR �0:0037 BAVR 1) 1)BV Dra 51636.3423 .0010 HSR 4)BX Dra 52000.4709 .0005 AG +0:0040 BAVM 82 1)52040.4257 .0004 AG +0:0060 BAVM 82 1)CV Dra 51816.3749 .0010 AG �0:0055 BAVM 69 V 2)EF Dra 51680.4526 .0005 AG +0:0172 s BAVM 63 BV 2)S Equ 51812.41 : SIR +0:06 GCVS 85 -Ir 8)
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Table 1: Elipsing binaries (ont.)Variable Min JD 24. . . � Obs O � C Fil RemUX Eri 51901.3588 .0006 KI +0:1049 s GCVS 85 -Ir 1)YY Eri 51567.3144 .0004 KI +0:0821 GCVS 85 -Ir 1)51900.3883 .0005 KI �0:0727 s GCVS 85 -Ir 1)BL Eri 51873.4601 .0004 KI +0:0981 GCVS 85 -Ir 1)CD Eri 51923.2552 .0008 KI -Ir 1)WW Gem 51640.3948 .0035 ATB +0:0292 GCVS 85 1)YY Gem 51641.3893 .0021 ATB �0:0082 GCVS 85 1)51924.3524 BRN STK �0:0082 s GCVS 85 4)51926.3881 BRN STK �0:0083 GCVS 85 4)AI Gem 51899.4945 .0003 FR 5)BD Gem 51901.4559 .0004 KI �0:0232 GCVS 85 -Ir 1)EY Gem 52280.4035 .0018 AG �0:1996 GCVS 85 1)FG Gem 51956.3847 .0003 KI �0:0274 GCVS 85 -Ir 1)KQ Gem 52280.5785 .0010 AG 1)KV Gem 52280.4100 .0005 AG �0:0179 s GCVS 85 1)52280.5895 .0007 AG +0:0523 GCVS 85 1)TT Her 51712.4561 .0004 KI +0:0267 GCVS 85 -Ir 1)AK Her 51713.4988 .0007 KI +0:0070 s GCVS 85 -Ir 1)51996.5479 SIR +0:0062 GCVS 85 -Ir 8)CC Her 51669.5061 .0001 RAT RCR +0:1100 GCVS 85 1)CT Her 51708.4701 .0006 KI �0:0011 GCVS 85 -Ir 1)FN Her 51661.4615 .0040 HSR +0:1045 GCVS 85 16)HS Her 51758.4671 .0018 AG �0:0112 s GCVS 85 V 2)51767.4665 .0006 AG �0:0177 GCVS 85 V 2)LT Her 51703.4593 .0010 KI �0:0066 BAVM 69 -Ir 1)MT Her 51770.4050 .0006 KI +0:0122 s GCVS 85 -Ir 1)V342 Her 52053.4754 .0003 AG +0:0056 GCVS 85 1)52119.499 : .002 AG +0:020 s GCVS 85 1)V450 Her 51811.422 .008 ATB +0:184 s GCVS 85 1)52040.4882 .0019 AG +0:1551 s GCVS 85 BV 2)52188.3700 .0011 ATB +0:1748 s GCVS 85 1)V502 Her 51677.4556 .0003 RAT RCR 1)52050.4270 .0002 RAT RCR 1)52116.5266 .0002 RAT RCR 1)V728 Her 52032.4540 .0007 AG +0:0245 s BAVM 51 BV 2)V733 Her 52117.5066 .0002 RAT RCR 1)V829 Her 51679.4553 .0006 AG BV 2)V878 Her 52118.4404 .0021 AG BV 2)TY Hya 52344.3550 .0006 AG 1)WY Hya 51601.4316 .0004 KI +0:0180 s GCVS 85 -Ir 1)51954.4243 .0005 KI +0:0195 s GCVS 85 -Ir 1)AV Hya 51602.3295 .0005 AG �0:0549 GCVS 85 BV 2)51644.3564 .0009 KI �0:0575 s GCVS 85 -Ir 1)52338.3477 .0005 AG �0:0652 GCVS 85 1)EU Hya 51968.3015 .0003 RAT RCR �0:0198 GCVS 85 1)FG Hya 51955.4675 .0007 KI �0:0562 s GCVS 85 -Ir 1)52307.3941 .0011 AG �0:0573 GCVS 85 -Ir 1)SW La 51924.3026 .0012 MZ �0:0704 s GCVS 85 -Ir 6)ZZ La 50677.3988 .0006 FR 5)AU La 51833.4706 .0001 RAT RCR 1)AW La 52146.4850 .0007 AG +0:0224 BAVR 5) 1)52150.4835 .0012 AG +0:0209 s BAVR 5) 1)CO La 52121.4712 .0007 MON �0:0027 SAC 72 -Ir 1)52148.4892 .0010 JU +0:0266 s SAC 72 4)52151.5723 .0072 AG +0:0253 s SAC 72 1)52202.4647 .0009 JU +0:0248 s SAC 72 4)DG La 52150.4244 .0005 AG �0:1898 GCVS 85 1)52267.3713 .0006 AG �0:1892 GCVS 85 -Ir 1)EP La 52267.3933 .0013 AG �0:3090 GCVS 85 -Ir 1)HR La 52225.4627 .0009 AG 1)
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Table 1: Elipsing binaries (ont.)Variable Min JD 24. . . � Obs O � C Fil RemHR La 52258.2885 .0009 AG -Ir 1)HX La 52144.596 : .001 AG 1)52196.5654 .0018 AG 1)IU La 51771.4361 .0012 AG 1)51901.2891 .0003 AG 1)52083.4694 .0007 AG 1)52084.4404 .0003 AG 1)52113.5127 .0004 AG 1)IZ La 51780.4439 .0006 AG 1)51786.4459 .0045 AG 1)51814.40 .01 AG 1)51816.3977 .0018 AG 1)52133.563 : .003 AG 1)LU La 51786.4931 .0019 AG 1)52123.391 : .003 AG 1)52123.5425 .0006 AG 1)LZ La 52150.4223 .0011 AG 1)MZ La 52150.5162 .0024 AG +0:1343 GCVS 85 1)52267.3937 .0006 AG +0:1364 GCVS 85 -Ir 1)NR La 52196.5329 .0021 AG 1)NS La 52196.4340 .0016 AG 1)NW La 52151.3789 .0028 AG 1)52278.2992 .0003 AG 1)PP La 51785.3505 .0002 RAT RCR �0:0326 GCVS 85 1)52148.3999 .0027 AG �0:0357 GCVS 85 1)V342 La 51780.3679 .0017 AG V 2)51816.4448 .0026 AG 1)51817.4985 .0006 AG 1)52085.4771 .0010 AG 1)52113.4995 .0015 AG 1)52134.5136 .0011 AG 1)52194.4178 .0018 AG 1)52228.3955 .0015 AG 1)V364 La 51796.4294 .0007 FR �0:0491 s BAVR 10) 5)51807.3494 .0006 FR �0:0095 BAVR 10) 5)52123.4761 .0013 FR +0:0001 BAVR 10) -Ir 5)52193.4199 .0017 FR �0:0429 s BAVR 10) -Ir 5)GSC 3969.2430 La 51901.2644 .0004 AG +0:0046 BAVM 135 1)52083.5210 .0008 AG +0:0138 BAVM 135 1)52084.4474 .0004 AG +0:0135 BAVM 135 1)52113.4867 .0010 AG +0:0167 BAVM 135 1)52134.4929 .0018 AG +0:0182 BAVM 135 1)52194.4180 .0005 AG +0:0178 BAVM 135 1)52194.5744 .0056 AG +0:0198 s BAVM 135 1)52228.4033 .0014 AG +0:0248 BAVM 135 1)52228.5577 .0005 AG +0:0247 s BAVM 135 1)UV Leo 51596.4036 .0003 DIE �0:0015 BAVM 77 7)51974.4601 .0003 KI +0:0006 BAVM 77 -Ir 1)UX Leo 52011.3698 .0004 KI +0:0236 BAVM 68 -Ir 1)XY Leo 51937.4320 .0007 AG +0:0126 GCVS 85 BV 2)51937.5741 .0010 AG +0:0126 s GCVS 85 V 2)52337.5823 .0005 AG +0:0124 s GCVS 85 -Ir 1)XZ Leo 51937.5703 .0006 AG +0:0305 GCVS 85 BV 2)51950.4944 .0004 KI +0:0296 s GCVS 85 -Ir 1)52337.5143 .0004 AG +0:0317 GCVS 85 -Ir 1)AL Leo 51610.4259 .0004 AG +0:0079 BAVM 53 BV 2)BL Leo 51965.4031 .0003 RAT RCR 1)T LMi 51974.6151 .0020 HSR �0:0624 GCVS 85 10)RT LMi 51602.4688 .0003 AG �0:0024 GCVS 85 BV 2)51641.4637 .0003 RAT RCR +0:0011 GCVS 85 1)
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Table 1: Elipsing binaries (ont.)Variable Min JD 24. . . � Obs O � C Fil RemRT LMi 52338.4296 .0002 AG �0:0056 GCVS 85 -Ir 1)RY Lyn 51956.5341 .0002 RAT RCR �0:0331 GCVS 85 1)SW Lyn 51586.3124 .0001 DIE +0:0252 GCVS 85 7)BG Lyn 51936.5260 .0006 AG 1)51956.3272 .0014 AG BV 2)TZ Lyr 52059.4851 .0001 RAT RCR +0:0041 GCVS 85 1)UZ Lyr 52189.3064 .0009 WTR �0:0146 GCVS 85 7)BV Lyr 52224.2889 .0003 RAT RCR 1)EW Lyr 51673.5434 .0015 HSR +0:2427 GCVS 85 16)51714.4662 .0001 RAT RCR +0:2423 GCVS 85 1)FG Lyr 52133.4841 .0008 RAT RCR 1)NV Lyr 52147.4720 .0009 AG 1)NY Lyr 51680.5720 .0015 HSR +0:0740 GCVS 85 16)52147.3827 .0017 AG +0:0825 GCVS 85 1)QU Lyr 51695.4166 .0040 HSR �0:0015 GCVS 85 16)51758.4032 .0004 AG �0:0013 s GCVS 85 1)52156.5014 .0015 AG �0:0015 GCVS 85 1)52199.3073 .0005 RAT RCR �0:0018 GCVS 85 1)V400 Lyr 52095.4715 .0003 AG 1)52096.4843 .0005 AG 1)52100.5378 .0004 AG 1)52121.4453 .0002 AG 1)52121.5727 .0008 AG 1)52129.4300 .0003 AG 1)52136.3983 .0014 AG 1)52136.5249 .0010 AG 1)52140.451 : .005 AG 1)52140.580 : .005 AG 1)52156.4186 .0052 AG 1)V401 Lyr 52096.5163 .0006 AG 1)52129.3928 .0004 AG 1)52156.357 .006 AG 1)V404 Lyr 51678.5454 .0007 AG +0:0007 s BAVM 133 1)51816.3258 .0002 RAT RCR �0:0016 BAVM 133 1)52095.5484 .0008 AG +0:0009 BAVM 133 1)52121.4978 .0012 AG +0:0019 s BAVM 133 1)52136.4824 .0010 AG +0:0022 BAVM 133 1)52140.509 : .003 AG +0:009 s BAVM 133 1)V406 Lyr 51680.4347 .0004 AG �0:0163 BAVM 72 1)AQ Mon 51600.3048 .0005 KI �0:0726 GCVS 85 -Ir 1)IX Mon 51927.2956 .0005 RAT RCR 1)V454 Mon 51586.4783 .0018 MS 1)V496 Mon 51950.3781 .0007 KI �0:0223 s GCVS 85 -Ir 1)V514 Mon 51899.5002 .0013 KI �0:0411 s GCVS 85 -Ir 1)V532 Mon 51927.3528 .0003 MS FR +0:0543 GCVS 85 8) 17)V714 Mon 51580.4984 .0004 FR 5)51923.4580 .0004 KI -Ir 1)V508 Oph 51687.3838 .0010 HSR +0:0028 GCVS 85 16)V735 Oph 51680.4248 .0035 HSR 16)V839 Oph 51787.3462 .0004 KI �0:0530 GCVS 85 -Ir 1)V981 Oph 51671.4615 .0005 RAT RCR 1)EF Ori 51176.4831 .0026 FR 5)52279.3351 .0005 FR -Ir 5)ER Ori 51924.3444 .0005 KI +0:0262 GCVS 85 -Ir 1)ET Ori 51569.3191 .0005 KI +0:0024 GCVS 85 -Ir 1)FT Ori 51602.3560 .0004 QU +0:6469 s GCVS 85 V 4)FZ Ori 51954.3310 .0006 KI �0:0777 s GCVS 85 -Ir 1)51965.3337 .0014 MZ �0:0586 GCVS 85 -Ir 11)GU Ori 51568.2640 .0001 FR 5)51568.4986 .0007 FR 5)
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Table 1: Elipsing binaries (ont.)Variable Min JD 24. . . � Obs O � C Fil RemGU Ori 51571.3231 .0006 FR 5)51571.5555 .0035 FR 5)52279.4571 .0005 FR -Ir 5)V343 Ori 51938.3663 .0015 AG +0:1465 GCVS 85 BV 2)51955.3581 .0006 KI +0:1467 GCVS 85 -Ir 1)V392 Ori 51925.4501 .0006 KI +0:0017 GCVS 85 -Ir 1)GSC 140.1831 Ori 51580.3492 .0008 MS 1)U Peg 51821.4071 .0006 KI �0:0829 GCVS 87 -Ir 1)VW Peg 52141.4447 .0006 AG +0:0011 BAVM 129 V 1)AT Peg 52276.2631 .0020 MZ +0:0145 GCVS 87 -Ir 11)AY Peg 52118.4544 .0005 AG 1)BB Peg 51770.5212 .0003 KI +0:0008 GCVS 87 -Ir 1)BO Peg 52151.4263 .0012 PC �0:0222 GCVS 87 -Ir 12)BX Peg 52137.3969 .0021 AG �0:0581 GCVS 87 1)52137.5365 .0027 AG �0:0587 s GCVS 87 1)BY Peg 52137.5063 .0014 AG 1)CC Peg 49562.4197 .0010 AG +0:0053 s BAVM 133 1)49574.5242 .0004 AG �0:0023 s BAVM 133 1)49581.491 : .003 AG +0:000 BAVM 133 1)49587.546 : .004 AG �0:001 BAVM 133 1)49618.4290 .0006 AG �0:0037 BAVM 133 1)50671.5777 .0005 AG +0:0012 BAVM 133 1)51390.4271 .0006 AG �0:0003 BAVM 133 1)51413.4407 .0007 AG +0:0004 BAVM 133 1)52137.4438 .0019 AG �0:2978 BAVM 133 1)CW Peg 52137.436 .005 AG +0:042 s GCVS 87 1)DI Peg 51807.4721 .0012 KI �0:0144 s GCVS 87 -Ir 1)51818.5020 .0007 ATB �0:0177 GCVS 87 1)51868.3321 .0001 DIE �0:0148 GCVS 87 7) 17)51868.3321 .0001 DIE �0:0148 GCVS 87 7)52278.3363 .0002 MZ �0:0171 GCVS 87 -Ir 11)EY Peg 51807.4725 .0005 AG 1)RT Per 51924.4592 .0001 RAT RCR +0:0461 GCVS 87 1)RV Per 51900.5633 .0001 RAT RCR �0:0063 GCVS 87 1)BP Per 52278.3303 .0007 AG �0:0180 GCVS 87 -Ir 1)DK Per 51924.2951 .0001 RAT RCR 1)52279.3514 .0014 AG 1)DZ Per 52279.6642 .0004 AG 1)IK Per 51923.3535 .0009 AG �0:1032 GCVS 87 BV 2)IM Per 51586.4521 .0005 RAT RCR +0:0710 GCVS 87 1)IQ Per 52225.3320 .0010 MON �0:0016 GCVS 87 -Ir 1)IU Per 51906.2983 .0007 DIE +0:0130 GCVS 87 7)52622.2991 .0007 DIE �0:0308 s GCVS 87 7) 17)KL Per 51924.4363 .0002 AG 1)52253.4526 .0004 AG -Ir 1)PS Per 51899.5900 .0003 RAT RCR 1)QU Per 51926.3574 .0015 RAT RCR 1)V427 Per 52258.3152 .0002 AG 1)V432 Per 51901.2965 .0017 AG �0:0139 BAVM 61 V 2)V511 Per 51799.5604 .0009 AG V 2)UV Ps 51821.5362 .0004 KI �0:0104 GCVS 87 -Ir 1)VZ Ps 51825.4071 .0011 KI �0:0200 s GCVS 87 -Ir 1)NSV 361 Ps 51140.3614 .0005 KI -Ir 1)51495.3511 .0006 KI -Ir 1)51840.4126 .0006 KI -Ir 1)CU Sge 51769.4176 .0005 KI +0:0163 GCVS 87 -Ir 1)DM Sge 51709.4885 .0002 RAT RCR 1)AS Ser 51660.4476 .0002 RAT RCR �0:0143 GCVS 87 1)AU Ser 52041.5684 .0020 PC -Ir 12)CC Ser 52049.4356 .0005 AG �0:0214 GCVS 87 BV 2)
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Table 1: Elipsing binaries (ont.)Variable Min JD 24. . . � Obs O � C Fil RemV335 Ser 51708.4494 .0020 QU �0:0153 BAVM 110 V 4)Y Sex 51600.4438 .0007 KI +0:0166 s BAVR 1) -Ir 1)51971.3610 .0005 RAT RCR +0:0204 BAVR 1) 1)RZ Tau 51586.3220 .0003 KI +0:0325 GCVS 87 -Ir 1)51922.3973 .0003 KI +0:0348 s GCVS 87 -Ir 1)AH Tau 51955.4131 .0002 AG 1)52229.5353 .0007 AG 1)AL Tau 51570.5265 .0005 QU -Ir 4)51839.4881 .0010 QU V 4)51840.4204 .0004 QU V 4)CR Tau 51602.3741 .0003 AG +0:0010 BAVM 123 1)51985.3708 .0003 AG +0:0010 BAVM 123 1)CU Tau 51600.330 : .004 MZ �0:057 GCVS 87 6)51780.6152 .0020 HSR +0:0885 GCVS 87 15)51955.3230 .0004 AG +0:0150 GCVS 87 1)52229.4500 .0014 AG +0:0157 GCVS 87 1)52229.6571 .0006 AG +0:0167 s GCVS 87 1)52304.3257 .0005 AG +0:0734 s GCVS 87 -Ir 1)EN Tau 51558.4041 .0005 QU �0:0040 GCVS 87 -Ir 4)51610.4405 .0004 QU �0:0068 GCVS 87 V 4)51952.4133 .0002 AG �0:0060 GCVS 87 1)52253.5030 .0019 JU �0:0004 GCVS 87 4)52258.4565 .0010 MON �0:0030 GCVS 87 -Ir 1)EQ Tau 51899.3656 .0004 KI �0:0246 GCVS 87 -Ir 1)52225.3522 .0004 FR �0:0258 GCVS 87 -Ir 5)52225.5235 .0002 FR �0:0252 s GCVS 87 -Ir 5)52252.3180 .0003 FR �0:0265 GCVS 87 -Ir 5)GR Tau 51885.3014 .0011 DIE �0:0266 BAVR 5) 7) 17)51885.3014 .0011 DIE �0:0266 BAVR 5) 7)51900.3453 .0012 DIE �0:0275 BAVR 5) 7)51900.3453 .0012 DIE �0:0275 BAVR 5) 7) 17)51924.4202 .0010 QU �0:0244 BAVR 5) V 4)51925.2819 .0002 DIE �0:0224 BAVR 5) 7)51925.2819 .0002 DIE �0:0224 BAVR 5) 7) 17)52308.2767 .0004 WTR �0:0262 BAVR 5) 13)X Tri 51899.3675 .0004 QU �0:0420 GCVS 87 V 4)52202.4818 .0004 MON �0:0466 GCVS 87 -Ir 1)52278.2600 .0004 WTR �0:0482 GCVS 87 7)W UMa 51955.3434 .0012 JU �0:0378 GCVS 87 4)TY UMa 51927.5101 .0001 RAT RCR �0:0107 GCVS 87 1)52002.4983 .0031 PC �0:0074 s GCVS 87 -Ir 12)UX UMa 51966.4360 .0002 RAT RCR +0:0014 GCVS 87 1)UY UMa 51671.4867 .0003 AG +0:0679 GCVS 87 1)51956.5095 .0004 AG +0:0705 GCVS 87 1)52041.4825 .0064 PC +0:0639 GCVS 87 -Ir 12)52337.4173 .0003 AG +0:0741 GCVS 87 1)52337.6079 .0002 AG +0:0767 s GCVS 87 1)VV UMa 51556.2793 .0005 DIE �0:0550 GCVS 87 7)51578.2752 .0003 DIE �0:0552 GCVS 87 7)AA UMa 52032.4033 .0005 RAT RCR +0:0186 GCVS 87 1)AH Vir 51996.3987 SIR �0:0799 GCVS 87 -Ir 8)52021.4684 SIR �0:0727 s GCVS 87 -Ir 8)52039.3993 SIR �0:0728 s GCVS 87 -Ir 8)AW Vir 51685.4131 .0003 KI +0:0145 s GCVS 87 -Ir 1)52042.4167 .0003 KI +0:0122 GCVS 87 -Ir 1)AZ Vir 51678.4216 .0006 KI �0:0169 s GCVS 87 -Ir 1)52038.3964 .0003 KI �0:0224 GCVS 87 -Ir 1)BH Vir 52041.3814 .0003 KI �0:0048 GCVS 87 -Ir 1)HW Vir 51616.4884 .0002 QU V 4)51669.3575 .0003 HSR 16)
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Table 1: Elipsing binaries (ont.)Variable Min JD 24. . . � Obs O � C Fil RemHW Vir 51674.3814 .0002 KI -Ir 1)52001.3711 .0002 AG V 2)52001.4292 .0001 AG V 2)52001.4878 .0004 AG V 2)52001.5460 .0001 AG V 2)52001.6041 .0002 AG V 2)Z Vul 51770.5092 DDH �0:0013 GCVS 87 4)AB Vul 52073.4467 .0002 AG 1)AY Vul 51705.4905 .0020 HSR �0:0251 GCVS 87 16)BK Vul 52137.4143 .0008 AG +0:0790 GCVS 87 1)ER Vul 52141.424 .003 AG V 1)HI Vul 52094.4834 .0010 AG �0:0514 GCVS 87 1)

Table 2: Pulsating starsVariable Max JD 24. . . � Obs O � C Fil RemSW And 51917.4008 .0010 MZ �0:0211 BAVM 78 -Ir 6)52225.2199 .0010 MON �0:0195 BAVM 78 -Ir 1)XX And 51900.4951 .0042 ATB +0:1969 GCVS 85 1)52190.3222 .0017 JU +0:2024 GCVS 85 4)CI And 51879.5134 .0028 ATB 1)GP And 51768.528 : DDH +0:009 GCVS 85 4)51770.4086 .0007 HSR +0:0013 GCVS 85 15)51811.4026 SIR +0:0016 GCVS 85 -Ir 9)51882.3765 .0013 MZ +0:0036 GCVS 85 -Ir 6)51882.458 .003 MZ +0:007 GCVS 85 -Ir 6)51900.2346 .0008 KI +0:0008 GCVS 85 -Ir 1)52257.2963 .0004 MZ +0:0004 GCVS 85 -Ir 11)52257.3754 .0004 MZ +0:0008 GCVS 85 -Ir 11)52257.4536 .0004 MZ +0:0003 GCVS 85 -Ir 11)OV And 52267.2017 .0011 MZ �0:0139 MVS11,133 -Ir 11) redSW Aqr 51840.293 .001 MZ �0:012 GCVS 85 -Ir 6)51840.3019 .0028 KI �0:0029 GCVS 85 -Ir 1)SX Aqr 51798.3798 .0012 KI +0:0083 BAVR 11) -Ir 1)BR Aqr 51798.5131 .0009 KI �0:1150 GCVS 85 -Ir 1)CP Aqr 51821.3122 .0005 KI �0:0823 GCVS 85 -Ir 1)CY Aqr 51747.5215 DDH +0:0125 GCVS 85 4)51855.376 : .002 MZ +0:012 GCVS 85 -Ir 6)51873.323 : .001 MZ +0:014 GCVS 85 -Ir 6)51873.383 : .001 MZ +0:013 GCVS 85 -Ir 6)51887.2366 .0004 KI +0:0109 GCVS 85 -Ir 1)52199.4480 .0008 MZ +0:0113 GCVS 85 -Ir 11)52253.2842 .0005 MZ +0:0116 GCVS 85 -Ir 11)HH Aqr 52189.375 .003 AG 1)X Ari 52225.4087 .0010 MON +0:0184 BAVR 15) -Ir 1)RV Ari 51922.2578 .0007 KI +0:0098 GCVS 85 -Ir 1)52224.4520 .0010 MON +0:0028 GCVS 85 -Ir 1)52288.4257 .0007 MZ �0:0026 GCVS 85 -Ir 11)52322.3252 .0002 MZ �0:0019 GCVS 85 -Ir 11)TZ Aur 51952.3952 WTR +0:0124 GCVS 85 13)52279.4415 .0008 MON +0:0104 GCVS 85 -Ir 1)RS Boo 52042.4080 .0020 MZ +0:0084 BAVR 7) -Ir 11)52042.4117 WTR +0:0121 BAVR 7) 13)SZ Boo 52056.435 .005 PS 3)TW Boo 52053.3816 WTR �0:0142 SAC 72 13)52054.4477 .0006 MZ �0:0127 SAC 72 -Ir 11)UU Boo 52095.4957 .0010 MZ +0:1345 GCVS 85 -Ir 11)XX Boo 51975.6294 .0070 HSR +0:0194 GCVS 85 10)
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Table 2: Pulsating stars Table 2: (ont.)Variable Max JD 24. . . � Obs O � C Fil RemYZ Boo 51640.4443 .0010 HSR +0:0026 GCVS 85 16)51660.4299 .0010 HSR +0:0026 GCVS 85 16)51810.3221 .0014 ATB +0:0030 GCVS 85 1)52042.4458 .0015 MON +0:0025 GCVS 85 1)52055.4573 .0014 MON +0:0026 GCVS 85 1)52055.4579 .0015 JU +0:0032 GCVS 85 4)52055.5609 .0014 MON +0:0021 GCVS 85 1)52081.4819 .0020 MZ +0:0042 GCVS 85 -Ir 11)CM Boo 52094.489 : .004 MZ �0:052 GCVS 85 -Ir 11)CQ Boo 52041.413 : .001 MZ +0:000 BAVR 15) -Ir 11)RW Cn 51974.6204 .0020 HSR +0:1723 GCVS 85 10)52345.625 .002 AG +0:176 GCVS 85 -Ir 1)SS Cn 50841.3022 .0016 FR +0:0478 GCVS 85 5)51901.4380 .0010 QU +0:0464 GCVS 85 V 4)52252.6090 .0016 PC +0:0424 GCVS 85 -Ir 12)52258.4900 .0010 FR +0:0460 GCVS 85 -Ir 5)AQ Cn 51910.3865 .0010 QU �0:0622 GCVS 85 V 4)51956.4631 .0008 KI �0:0613 GCVS 85 -Ir 1)W CVn 51956.5355 SIR �0:0135 SAC 70 -Ir 9)SV CVn 51975.5592 .0065 HSR 10)UV CVn 51920.7452 .0045 HSR +0:0463 GCVS 85 10)VW CVn 51927.571 : .005 AG +0:026 BAVR 14) 1)52278.620 .004 AG +0:046 BAVR 14) 1)52344.481 .004 AG +0:036 BAVR 14) -Ir 1)X CMi 51956.457 .005 PS +0:018 BAVR 9) 3)AD CMi 52306.405 : .000 MZ +0:010 GCVS 85 -Ir 11)GM Cas 51348.373 BRN STK 4)PS Cas 51867.628 .005 AG +0:176 GCVS 85 1)52179.522 .005 AG +0:185 GCVS 85 1)52183.515 .005 AG +0:185 GCVS 85 1)V470 Cas 51867.515 .002 AG +0:146 BAVM 87 1)AQ Cep 52279.5344 .0043 PC -Ir 12)EL Cep 52197.608 .007 AG 1)52198.441 .007 AG 1)RZ Cet 51926.2636 .0011 KI �0:0814 GCVS 85 -Ir 1)S Com 52000.401 .003 PS +0:268 SAC 72 3)Z Com 52000.587 .002 PS 3)RY Com 51974.4992 .0035 HSR +0:0209 GCVS 85 10)51990.4398 .0035 HSR +0:0171 GCVS 85 10)BS Com 51974.5822 .0025 HSR 10)RV CrB 51975.5559 .0060 HSR +0:1499 GCVS 85 10)52060.4327 .0015 QU +0:1461 GCVS 85 V 14)52120.4436 .0030 MZ +0:1437 GCVS 85 -Ir 11)SZ CrB 51679.5874 .0035 HSR �0:1704 GCVS 85 16)51975.6852 .0014 HSR �0:1611 GCVS 85 10)Antipin V23 CrB 51615.593 .005 PS 3)UY Cyg 51830.404 .007 ATB +0:047 GCVS 85 1)XX Cyg 52084.4457 .0010 JU +0:0015 GCVS 85 4)52089.4355 .0012 JU +0:0012 GCVS 85 4)52090.3802 .0015 MON +0:0019 GCVS 85 1)52090.5160 .0015 MON +0:0029 GCVS 85 1)52117.4879 .0008 MON +0:0017 GCVS 85 -Ir 1)DM Cyg 52201.4444 .0035 ATB +0:0458 GCVS 85 1)V939 Cyg 52049.392 .005 AG �0:043 BAVM 92 1)BV Del 51768.573 .007 PS +0:031 GCVS 85 3)DX Del 51670.5473 .0025 HSR +0:0486 GCVS 85 16)51810.4424 .0028 ATB +0:0491 GCVS 85 1)51812.3308 .0009 KI +0:0471 GCVS 85 -Ir 1)VZ Dra 52143.4207 .0023 JU �0:0958 GCVS 85 4)52144.3889 .0035 JU �0:0907 GCVS 85 4)
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Table 2: Pulsating stars Table 2: (ont.)Variable Max JD 24. . . � Obs O � C Fil RemVZ Dra 52217.2556 .0013 MZ �0:0979 GCVS 85 -Ir 11) redDD Dra 51273.6228 .0031 HSR �0:1184 BAVR 16) 4)52121.413 .003 AG �0:030 BAVR 16) BV 2)52137.410 .002 AG �0:046 BAVR 16) BV 2)RT Equ 52146.551 .007 PS +0:123 GCVS 85 3)RR Gem 51925.4070 .0008 MZ +0:1373 GCVS 85 -Ir 6)52224.5756 .0010 MON +0:1310 GCVS 85 -Ir 1)SZ Gem 51900.5179 .0006 KI �0:0397 GCVS 85 -Ir 1)52322.4688 .0009 MZ �0:0457 GCVS 85 -Ir 11)AK Gem 52279.573 .004 AG �0:011 GCVS 85 -Ir 1)GI Gem 51149.5087 .0025 HSR +0:0706 GCVS 85 16)51470.5587 .0035 HSR +0:0710 GCVS 85 16)51553.313 .001 HSR +0:072 GCVS 85 16)TW Her 51671.4779 SIR �0:0076 GCVS 85 9)51817.3305 .0014 ATB �0:0090 GCVS 85 1)52039.5122 SIR �0:0050 GCVS 85 -Ir 9)52121.4235 .0030 MZ �0:0116 GCVS 85 -Ir 11)52123.4234 .0007 MZ �0:0097 GCVS 85 -Ir 11)VX Her 51798.376 .002 MZ +0:118 GCVS 85 -Ir 6)52073.4134 WTR +0:1099 GCVS 85 13)VZ Her 51672.4704 SIR +0:0494 GCVS 85 9)51772.426 .004 PS +0:051 GCVS 85 3)51832.3121 .0017 ATB +0:0521 GCVS 85 1)AF Her 52054.4339 .0035 HSR �0:0963 GCVS 85 -Ir 10)DY Her 51672.5222 .0014 HSR �0:0183 GCVS 85 16)52075.4608 .0014 JU �0:0192 GCVS 85 4)52085.4183 .0014 JU �0:0201 GCVS 85 4)52151.4102 .0004 MZ �0:0205 GCVS 85 -Ir 11)GY Her 51975.7057 .0100 HSR 10)UU Hya 52338.357 .003 AG 1)UV Hya 52344.473 .003 AG 1)CR Hya 52307.556 .003 AG -Ir 1)ET Hya 52320.4897 .0002 MZ +0:1182 GCVS 85 -Ir 11)CZ La 51922.363 : .003 MZ �0:092 GCVS 85 -Ir 6)52134.587 .003 AG �0:080 GCVS 85 1)52194.677 .007 AG �0:067 GCVS 85 1)52228.367 .002 AG �0:089 GCVS 85 1)DE La 51671.5403 .0025 HSR +0:0243 GCVS 85 16)51704.5269 .0025 HSR +0:0308 GCVS 85 16)52123.3706 .0015 MON +0:0267 GCVS 85 -Ir 1)HY La 52144.397 .005 AG 1)IV La 52228.401 .003 AG 1)RR Leo 52052.4202 .0008 MZ +0:0089 SAC 72 -Ir 11)RX Leo 51974.6268 .0030 HSR +0:0727 GCVS 85 10)SS Leo 51974.5104 .0006 KI �0:0225 GCVS 85 -Ir 1)ST Leo 51956.638 .003 PS �0:009 GCVS 85 3)SZ Leo 51957.532 .004 PS �0:205 GCVS 85 3)WW Leo 52338.412 .003 AG +0:030 GCVS 85 1)52344.441 .003 AG +0:031 GCVS 85 1)52347.456 .003 AG +0:032 GCVS 85 1)V LMi 51974.5712 .0025 HSR 10)Y LMi 52279.7396 .0090 HSR �0:1066 GCVS 85 15)TV Lib 52052.4075 .0008 KI �0:0036 GCVS 85 -Ir 1)EH Lib 51670.3939 .0007 HSR +0:0021 GCVS 85 16)51670.4823 .0006 HSR +0:0021 GCVS 85 16)52084.4315 .0010 MZ +0:0005 GCVS 85 -Ir 11)SZ Lyn 51907.4654 .0006 MZ +0:0196 GCVS 85 -Ir 6)52053.4294 .0006 MZ +0:0158 GCVS 85 -Ir 11)52202.6467 .0010 MON +0:0109 GCVS 85 -Ir 1)52209.5192 .0010 MON +0:0129 GCVS 85 -Ir 1)
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Table 2: Pulsating stars Table 2: (ont.)Variable Max JD 24. . . � Obs O � C Fil RemAN Lyn 52225.5922 .0012 MON -Ir 1)WW Lyr 52147.464 .005 AG 1)CN Lyr 52094.4551 .0034 JU +0:0055 BAVR 8) 4)52150.3940 .0014 MZ �0:0037 BAVR 8) -Ir 11)52187.428 : .004 MZ +0:006 BAVR 8) -Ir 11)EN Lyr 52147.551 .005 AG 1)EZ Lyr 52190.3870 .0028 ATB +0:0209 SAC 58 1)FN Lyr 51811.5520 .0021 ATB +0:0164 GCVS 85 1)IO Lyr 51812.3653 .0028 ATB �0:0163 GCVS 85 1)52093.4164 .0020 JU �0:0240 GCVS 85 4)52112.4641 .0020 JU �0:0214 GCVS 85 4)52175.3685 .0075 JU �0:0233 GCVS 85 4)KX Lyr 51874.3508 .0035 ATB 1)52183.4228 .0021 ATB 1)NR Lyr 51853.3264 .0056 ATB 1)QV Lyr 52199.3112 .0005 RAT RCR 1)V535 Mon 51922.4786 .0009 KI -Ir 1)V567 Oph 51669.592 .002 HSR �0:069 GCVS 85 16)VV Peg 51817.4286 .0010 ATB �0:0319 GCVS 87 1)AE Peg 51901.2001 .0008 KI +0:2142 GCVS 87 -Ir 1)51920.1200 .0007 KI �0:2375 GCVS 87 -Ir 1)AO Peg 51837.2957 .0012 KI �0:0017 BAVR 13) -Ir 1)AV Peg 51811.4091 .0005 KI +0:0641 GCVS 87 -Ir 1)52135.4261 .0002 MZ +0:0702 GCVS 87 -Ir 11)52188.5186 .0035 ATB +0:0717 GCVS 87 1)52196.3250 .0010 MON +0:0706 GCVS 87 -Ir 1)52196.3287 .0003 WTR +0:0743 GCVS 87 7)BF Peg 52228.3803 .0056 ATB +0:1181 GCVS 87 1)BH Peg 51879.314 : .001 MZ �0:072 GCVS 87 -Ir 6)52193.3937 .0008 MZ �0:0792 GCVS 87 -Ir 11)BP Peg 51817.3072 .0006 KI +0:0421 GCVS 87 -Ir 1)51832.535 .006 ATB +0:043 GCVS 87 1)52118.4413 .0009 MON +0:0415 GCVS 87 -Ir 1)52118.5451 .0009 MON +0:0357 GCVS 87 -Ir 1)52213.3063 .0003 MZ +0:0419 GCVS 87 -Ir 11)52217.3567 .0004 MZ +0:0392 GCVS 87 -Ir 11)CG Peg 52195.3101 .0010 MON �0:0142 SAC 72 -Ir 1)52195.3133 .0006 WTR �0:0110 SAC 72 7)52237.3500 .0028 ATB �0:0168 SAC 72 1)DH Peg 51840.408 .002 MZ �0:003 GCVS 87 -Ir 6)DY Peg 51758.5270 DDH �0:0016 GCVS 87 4)51873.4569 .0009 MZ �0:0036 GCVS 87 -Ir 6)51874.2607 .0009 KI �0:0020 GCVS 87 -Ir 1)52112.4373 .0008 MON �0:0027 GCVS 87 V 1)52112.5097 .0008 MON �0:0032 GCVS 87 V 1)52120.5319 .0008 MON �0:0029 GCVS 87 V 1)52120.6046 .0008 MON �0:0032 GCVS 87 V 1)52202.4296 .0001 MZ �0:0014 GCVS 87 -Ir 11)DZ Peg 51902.2556 .0009 KI �0:0034 SAC 72 -Ir 1)ES Peg 51812.6068 .0014 ATB 1)AR Per 51923.482 .001 MZ +0:045 GCVS 87 -Ir 6)52267.3222 .0017 MZ +0:0423 GCVS 87 -Ir 11)52267.3271 .0011 JU +0:0473 GCVS 87 4)ET Per 52179.524 .004 AG �0:013 BAVR 13) 1)52183.464 .004 AG �0:013 BAVR 13) 1)RU Ps 51901.393 : .004 MZ �0:016 GCVS 87 -Ir 6)52258.373 : .002 MZ +0:153 GCVS 87 -Ir 11)SS Ps 51887.3692 .0012 KI �0:0833 GCVS 87 -Ir 1)52202.5157 .0041 PC �0:0699 GCVS 87 -Ir 12)52228.4252 .0008 MZ �0:0618 GCVS 87 -Ir 11)
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Table 2: Pulsating stars Table 2: (ont.)Variable Max JD 24. . . � Obs O � C Fil RemSS Ps 52264.3856 .0015 JU �0:0754 GCVS 87 4)GW Sge 52087.519 .004 AG 1)BH Ser 51975.6281 .0017 HSR +0:0571 GCVS 87 10)52049.4992 .0010 QU +0:0542 GCVS 87 V 14)52092.5177 .0018 MZ +0:0519 GCVS 87 -Ir 11)UU Tri 51564.2934 .0100 PS R 3)UX Tri 51810.5809 .0028 ATB 1)51817.5708 .0069 ATB 1)51853.5399 .0035 ATB 1)51854.4687 .0021 ATB 1)51904.4160 .0056 ATB 1)51921.2761 .0028 ATB 1)51926.4039 .0028 ATB 1)51927.3355 .0049 ATB 1)51934.3279 .0069 ATB 1)51948.3021 .0083 ATB 1)51983.3466 .0042 ATB 1)52191.6007 .0017 ATB 1)52198.5891 .0035 ATB 1)52213.5110 .0070 ATB 1)52224.2966 .0010 MON -Ir 1)52228.4968 .0028 ATB 1)52233.6315 .0025 ATB 1)52280.3159 .0008 MZ -Ir 11)VX Tri 52228.3956 .0020 FR -Ir 5)RV UMa 52001.4749 .0035 JU +0:0030 SAC 72 4)52002.4073 .0035 JU �0:0008 SAC 72 4)52003.3444 .0036 JU +0:0002 SAC 72 4)AE UMa 52025.4245 .0007 JU +0:0007 GCVS 87 4)52050.4524 .0010 JU �0:0024 GCVS 87 4)52051.3986 .0014 JU �0:0025 GCVS 87 4)ST Vir 52040.3910 .0004 KI +0:0846 GCVS 87 -Ir 1)UU Vir 51644.4040 .0015 HSR �0:0144 GCVS 87 16)BC Vir 52049.4329 .0009 KI +0:0489 GCVS 87 -Ir 1)BN Vul 52123.5020 .0022 PC �0:0215 SAC 72 -Ir 12)52123.5020 .0022 PC �0:0215 SAC 72 -Ir 12)52151.4248 .0015 JU �0:0232 SAC 72 4)52176.3783 .0014 MZ �0:0234 SAC 72 -Ir 11)52198.360 .001 JU �0:024 SAC 72 4)FH Vul 51708.5649 .0020 HSR �0:0246 BAVR 13) 16)

Remarks:AG : Agerer, F., Tiefenbah ATB: Ahterberg, Dr. H., NorderstedtBRN: Brauner, B., Herford DDH: Diederih, H., DarmstadtDIE: Dietrih, M., Radebeul FR : Frank, P., VeldenHSR: Husar, Dr. D., Hamburg JU : Jungbluth, Dr. H., KarlsruheKI : Kleikamp, W., Marl MON: Monninger, G., GemmingenMS : MS: Moshner, W., Lennestadt MZ : Maintz, G., BonnPC : Poshinger, K., Hamburg PS : Pashke, A. R�uti (CH)QHL: Quehl, Dr. W., Kornwestheim QU : Quester, W., EsslingenRAT: R�atz, M. Herges-Hallenberg RCR: R�atz, Ch. Herges-HallenbergRTZ: R�atz, S. Herges-Hallenberg SIR: Shirmer, J., FredenbekSTK: Strunk, J., Leopoldsh�ohe WTR: Walter, F., M�unhen
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Remarks (ont.):: = unertains = seondary minimumred = redued results=1) = photometer ST-6, unoated, �lter V/ B/ -Ir2) = photometer EMI 9781A, �lter V=GG495,1mm= B=BB12,1mm+GG385,2mm / U=UG1, 2mm3) = photometer Cryoam 80A, without �lter4) = photometer ST-7, �lter V / R / -Ir=KG5/2 / I / or non5) = photometer OES-LCCD11, �lter -Ir or without �lter6) = photometer LC14, �lter -Ir7) = photometer pitor 1616XT, without �lter8) = photometer ST-99) = photometer AlphaMaxi, �lter -Ir10) = photometer AP7 hip SITe502AB �lter -Ir or without �lter11) = photometer AlphaMini, �lter -Ir12) = photometer ST-8E, �lter without, -Ir, V/R (Bessel type)13) = photometer Pitor 416XT �lter without14) = photometer ST-7E �lter V; R; -Ir=KG/2; without �lter15) = photometer ST-8E hip: KAF1602E without �lter16) = photometer ST-7 hip: KAF0400 without �lter17) = evaluation: supported by the software MIRA AP18) = team BCK, OTT, QHL, QU Stuttgart observatoryGCVS yy = General Catalogue of Variable Stars, 4th ed. 19yyIBVS nnnn = Information Bulletin on Variable Stars No. nnnnMVS vv,ppp = Mitteilungen �uber Ver�anderlihe Sterne; volume,pagesSAC vv = Roznik Astronomizny No. vv, Krakow (SAC)BAVM nnn = BAV Mitteilungen No.nnnBAVM 51 = IBVS No. 3234BAVM 53 = IBVS No. 3401BAVM 55 = IBVS No. 3554BAVM 57 = IBVS No. 3555BAVM 61 = IBVS No. 3797BAVM 63 = IBVS No. 3811BAVM 64 = IBVS No. 3837BAVM 65 = IBVS No. 3859BAVM 67 = IBVS No. 3942BAVM 71 = IBVS No. 4131BAVM 72 = IBVS No. 4132BAVM 73 = IBVS No. 4133BAVM 82 = IBVS No. 4266BAVM 87 = IBVS No. 4332BAVM 89 = IBVS No. 4381BAVM 94 = IBVS No. 4406BAVM 97 = IBVS No. 4481BAVM 110 = IBVS No. 4590BAVM 115 = IBVS No. 4669BAVM 123 = IBVS No. 4778BAVM 132 = IBVS No. 5016BAVM 133 = IBVS No. 5017

BAVR 1 = BAV Rundbrief 32, 36 �BAVR 2 = BAV Rundbrief 32,122 �BAVR 3 = BAV Rundbrief 33,152 �BAVR 4 = BAV Rundbrief 33,160 �BAVR 5 = BAV Rundbrief 35, 1 �BAVR 6 = BAV Rundbrief 35, 41 �BAVR 7 = BAV Rundbrief 36,157 �BAVR 8 = BAV Rundbrief 43, 57 fBAVR 9 = BAV Rundbrief 44,162 fBAVR 10 = BAV Rundbrief 47, 33 fBAVR 11 = BAV Rundbrief 48, 57BAVR 12 = BAV Rundbrief 49,117BAVR 13 = BAV Rundbrief 49, 41BAVR 14 = BAV Rundbrief 49,105BAVR 15 = BAV Rundbrief 48,189BAVR 16 = BAV Rundbrief 49, 6BAVR 17 = BAV Rundbrief 50, 45
ERRATUM FOR IBVS 4912IBVS No.4912: UZ Cvn 51245.410 HSR must be deletedSZ Gem 51250.5464 ATB must be deletedERRATUM FOR IBVS 5296Corretion to IBVS 5296 = BAVM 152ER Vul 52141.424 AG orret starname: ER Peg
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THE RR LYRAE VARIABLE CH Oph AND A NEW MIRA IN ITS FIELDPASTUKHOVA, E.N.1; SAMUS, N.N.1;2; HAZEN, M.L.31 Institute of Astronomy, Russian Aademy of Sienes, 48, Pyatnitskaya Str., Mosow 119017, Russia,e-mail: samus�sai.msu.ru2 Sternberg Astronomial Institute, 13, University Ave., Mosow 119992, Russia3 Harvard College Observatory, 60 Garden Str., Cambridge, MA 02138, USA,e-mail: mhazen�fa.harvard.edu

The variable star CH Oph was disovered by Swope (1928). Later the disovererpublished a low-quality photographi �nding hart (Swope 1932). The star was neverstudied in detail, the GCVS (Kholopov 1985) gives no type for the star and only thevariability range (15.5 to fainter than 16.5 pg).In our urrent e�ort to provide identi�ations and aurate oordinates for all starsof the GCVS (f. Samus et al., 2002), we are now working on the onstellations of theGCVS Volume II. The variable CH Oph ould not be readily found from its publishedoordinates and the �nding hart. An attempt to reover the variable using arhive imagesprovided by the US Naval Observatory Flagsta� Station revealed a variable objet not farfrom the GCVS position of CH Oph. However, the positional di�erene was larger thanusual for variables disovered by H.H. Swope in 1920ies. A hek in the Harvard platestaks has shown that our variable objet is not idential with the real CH Oph, whihwas also identi�ed beyond doubt. Figure 1 presents the �nding hart for both variables.The oordinates of the two stars from the Guide Star Catalogue, Version 2.2.01, are:CH Oph 16h54m03:s5; �27Æ1404500; 2000:0;New var: 16h54m05:s9; �27Æ1604700; 2000:0:We estimated the brightness of the two variables on 88 plates of the Mosow olletiontaken with the 40 m astrograph in Crimea (JD 2437109{2448454). We used omparisonstars from the Tyho2 and USNO A2.0 atalogs.CH Oph is an RR Lyrae (RRAB) star with the elementsMax Hel = 2447264:573 + 0:d561375� E:It varies between 14:m5 and 16:m0 B. Note that, for this southern region, the limitingmagnitude of our plate olletion is usually between 15:m5 and 16:m5, so the star is adiÆult objet for our plates. Its light urve (Fig. 2) shows a onsiderable satter nearminimum.Our new variable is a Mira, with the variability range from 12:m3 to fainter than 16:m5 B(Fig. 3). It an be identi�ed with IRAS PSC 16509{2711. The star's light elements areMax = 2447740 + 349:d4� E:
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Figure 1. The �nding hart for CH Oph and the new Mira variable. The size of the hart is 3:05� 3:05.This is a red image of the seond Digitized Sky Survey.

Figure 2. The B light urve of CH Oph.
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Figure 3. The B light urve of the new Mira variable in the �eld of CH Oph. Triangles are brightlimits.
Referenes:Kholopov, P.N. (ed.), 1985, The General Catalogue of Variable Stars, 4th Edition, IISamus, N.N., Goranskii, V.P., Durlevih, O.V., Zharova, A.V., Kazarovets, E.V., Pas-tukhova, E.N., Hazen, M.L., & Tsvetkova, T.M., 2002, Astronomy Letters, 28, 174Swope, H.H., 1928, Harvard Observatory Bulletin, No. 857Swope, H.H., 1932, Harvard Observatory Bulletin, No. 887
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COORDINATES AND IDENTIFICATIONS OF HARVARD VARIABLESWEBBINK, R.F.1; HAZEN, M.L.2; HOFFLEIT, D.31 Department of Astronomy, University of Illinois, 1002 W. Green St., Urbana, IL 61801, USA,e-mail: webbink�astro.uiu.edu2 Harvard College Observatory, 60 Garden St., Cambridge, MA 02138, USA, e-mail: mhazen�fa.harvard.edu3 Department of Astronomy, Yale University, PO Box 208101, New Haven, CT 06520, USA
Of the more than 13,000 variable stars disovered in the ourse of Harvard sky pho-tography from roughly 1890 to 1950, a large fration are identi�ed only by approximateoordinates in their disovery announements, a irumstane whih has onfounded re-overy and subsequent researh on these variables. In this paper, we have employedoriginal notebooks to identify variables announed or reovered by Dorrit Ho�eit, andpublished by her in the 1930's in �ve papers in the Bulletins of the Harvard College Obser-vatory (Ho�eit 1930, 1931, 1932, 1935, 1936). Fortunately, the disovery series plates sheemployed survive intat with their markings. Most of the variables we identify here lakpublished �nding harts; those harts whih have been published often rest on nominalpositional oinidene with the original approximate oordinates, and have not hithertobeen on�rmed.The prinipal results of this paper are ontained in �ve Tables, one for eah disov-ery paper, whih may be found following this introdutory text. The introdution itselfinludes a desription of the struture and annotation of the Tables, followed by brief a-ounts of the sope of eah of the disovery papers, with remarks as appropriate larifyingases of onfusion with other �eld variables. The Tables themselves list oordinates andidenti�ations for variable stars found in the orresponding disovery paper, arranged inthe same order as they appeared in that paper. Appended to eah list of new or reoveredvariables is a list of previously known variables lying in the same �eld, as drawn fromthe Katalogen und Ephemeriden Ver�anderliher Sterne published by Prager (1929, 1930,1931, 1934, 1935) for the orresponding year of publiation, beause their attempted re-overy was inluded within the sope of Ho�eit's studies. Eah Table is followed by abibliography of published �nding harts referened in that Table, and Remarks ontainingadditional information and identi�ations for variables listed in that Table.Eah Table lists in suessive olumns: (1) the assigned variable star name, (2) Har-vard Variable number, (3) Guide Star Catalog (GSC: Lasker, et al. 1990) identi�ation,(4) Right Asension, (5) Delination, (6) Infrared Astronomial Satellite (IRAS: JointIRAS Siene Working Group 1986) identi�ation, (7) variability type, and (8) referenesto published �nding harts onsulted during the ourse of this investigation.Problemati objets are marked by a ross (y) appended to their entries in olumn (1),referring the reader to a more detailed disussion following below. These objets inlude
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several instanes in whih variables were misidenti�ed by subsequent investigators, with adi�erent variable or suspeted variable in the same �eld erroneously assigned the name ofthe Harvard Variable in question. However, they do not inlude simple ases of erroneous�nding harts, whih are identi�ed in olumn (8).The oordinates given in olumns (4) and (5) are uniformly in the GSC1.1 referenesystem (Lasker, et al. 1992). Eah variable was identi�ed on a 150 � 150 image of its �eldgenerated from the Digitized Sky Survey. Where the variable was found in GSC1.1, theoordinates quoted are the means of all GSC atalog entries lassi�ed as stellar. Wherean asterisk (*) has been appended to the GSC number in olumn (3), all of the individualentries in the GSC orresponding to that number were lassi�ed non-stellar. In theseases (as well as those variables without GSC ounterparts) the oordinates were measureddiretly on a digitized Guide Star Survey plate, using the Guide Star Astrometri SupportPakage from the Spae Telesope Siene Institute. In a few instanes (marked by olonsin olumns 4 and 5), the variable in question is so badly blended with a neighbouring starthat automati entering algorithms fail, and it was neessary to estimate oordinates byeye. In a few ases, a variable was not disernable on any of the Guide Star Survey plates,but it is learly registered on the SRC-J and ESO-R plates (southern �elds) or POSSI-E and POSSI-O plates (northern �elds) used to ompile the USNO-A1.0 atalog; itsoordinates were then adopted from that atalog, whih is based on the GSC1.1 referenesystem. This is also the referene system adopted in the Digitized Sky Survey athttp://arhive.stsi.edu/dss/index.htmlthrough whih �eld harts an be generated as needed for eah of the variables inludedhere.IRAS ounterparts listed in olumn (6) were identi�ed by positional oinidene fromthe IRAS Point Soure Catalog (Joint IRAS Siene Working Group 1986), Faint SoureCatalog (entries preeded by an `F': Moshir, et al. 1989), or Serendipitous Soure Catalog(preeded by an `S': Kleinmann, et al. 1986). Those identi�ations followed by a questionmark (?) lie within the 99% error ellipse of the orresponding IRAS atalog, but outsidethe 90% error ellipse. A similar identi�ation proedure was followed for the MSX5C(Egan, et al. 1999) and ROSAT (1RXS: Voges, et al. 1999; 1RXS-F: Voges, et al. 2000;1RXH: ROSAT Sienti� Team 2000; 2RXP: ROSAT Consortium 2000) ounterpartslisted in the Remarks following Table 1.The variability types shown in olumn (7) have been drawn from the Fourth Edition ofthe General Catalog of Variable Stars (GCVS: Kholopov, et al. 1985a, 1985b, 1987). Insome ases, marked by an asterisk (*), the lassi�ation in olumn (7) has been trunated;the full GCVS lassi�ation is then given in the Remarks following the table.Inorret harts are identi�ed by italis in olumn (8). However, only harts whihunambiguously mark the wrong star are identi�ed in this way. Many harts not identi-�ed here as learly erroneous are nevertheless inadequate for unique identi�ation of thevariables to whih they refer; those in the Charts for Southern Variables series and inthe AAVSO Variable Star Atlas frequently mark only the general loation of the variable.A bibliography of �nding harts, by number, follows immediately after eah Table. Anasterisk (*) in olumn (8) refers the reader to additional omments in the Remarks tothat Table.Remarks to eah Table, inluding numerous other atalog identi�ations, follow the�nding hart bibliography. Full variability lassi�ations from the GCVS are listed here forentries trunated in olumn (7) of the orresponding Table. Exept as noted in Remarks,all variables have ounterparts in both USNO-A1.0 (Monet, et al. 1996) and USNO-A2.0
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(Monet, et al. 1998) atalogs. In addition, portions of most �elds are overed in theSeond Inremental Data Release of the 2MASS near-infrared survey (Cutri, et al. 2000).Those variables falling within the overage of that release are here identi�ed or else notedas undeteted. Also noted in the Remarks is the presene of lose ompanions whih mayhave a�eted GSC, USNO-A1.0, or USNO-A2.0 positions, or whih may otherwise onfuseidenti�ation of the variable. We do not mean to imply that any of these ompanions arephysial. In a few ases, we note the appearane of the variable on other plate series inthe Digitized Sky Survey, where its lear variability served to on�rm its identity. Plateseries referened in the Remarks are identi�ed as Guide Star Survey (GSS), �rst-epohDigitized Sky Survey (DSS1), or seond-epoh Digitized Sky Survey (DSS2), along withthe orresponding plate identi�ation number.We lose this introdution with a summary aount of the methods used to determinethe oordinates originally reported for variable stars disovered in the Harvard surveys |methods whih do not seem to have been previously published elsewhere. The positionof eah variable was measured relative to two Durhmusterung stars, one north preeding(or following), the other south following (or preeding) the variable. These stars weremarked on the plate from whih the variable star oordinates were to be determined. Forthis purpose, A-series plates (sale 6000/mm) were used for the southern hemisphere, andMC-series plates (sale 9800/mm) for the northern hemisphere. Millimeter graph paperwas attahed to a piee of glass the same dimensions as the plate from whih the stellarpositions were to be determined. The photographi plate was then mounted above thegraph paper, and x; y oordinates of the variable and the omparison stars were read o� thegraph paper, using only a hand-held 2-inh magnifying glass. The oordinates reordedwere then plotted on the graph paper and the plate again superposed to verify that thestars properly fell on top of the plotted oordinates. From these measurements and theelestial oordinates of the Durhmusterung stars, the right asensions and delinationsof the variables were interpolated.Despite the primitive methods used to determine the positions reported in Ho�eit'sdisovery papers, most of them have proven reliable, with median errors of 0:021, 0:025, 0:029,0:052, and 0:039 for Tables 1-5, respetively. Some aidental errors may be attributed tothe fat that nearly all the Durhmusterung referene stars are brighter than mpg = 10,whereas three-fourths of the variables are no brighter than mpg = 14:0 at maximum, thebrightest (OO Aql) reahing only mpg = 9:9. In a small number of ases, large positionaldisrepanies our, but they are nearly always large in one oordinate only, and evidentlyarose from lerial or typographial errors.Table 1: Milky Way Field 167This �eld, lying entirely within the onstellation Centaurus, was the subjet of the�rst of Ho�eit's disovery papers (Ho�eit, 1930). Of the the 151 variable stars foundin Table I of that paper, and identi�ed here in Table 1, 124 (HV 4717-4840) were newdisoveries, 25 (HV 4637-4661) were previously disovered by Water�eld (1929), and forthe remaining two (AF and AU Cen) types and periods were �rst determined by Ho�eit.Five additional, previously known variables, listed by Prager (1929) and lying within the�eld of study, are appended here to Table 1. For a handful of objets identi�ed here(BL Cen, BM Cen, BV Cen, BZ Cen, and CL Cen), errors in the reported disoverypositions exeed 50; however, only for the well-known dwarf nova BV Cen are these errorssigni�ant in both oordinates.Among the variables in Table 1, the reader will notie the identi�ation of a numberof objets, putatively lassi�ed as of rapid but unknown type (S) or as of RR Lyrae type
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(RR), whih are oinident with IRAS point soures. In none of these ases does a likelyalternative soure (bright or suitably red in the USNO-A2.0 atalog) appear within theIRAS error ellipse. Ephemerides have never been determined for any of these objets,and it now appears likely that they must have been mislassi�ed.Four of the variables listed in Table 1 (AF-AI Cen) were originally disovered on SydneyObservatory plates by Wood (1920). Unfortunately, his aount provides only very rudepositions, and asserts variability from only 8, 4, 2, and 4 photographi observations,respetively, the latter three on the basis of a single disrepant observation eah. Ho�eitsuessfully reovered only AF Cen. For AG Cen and AI Cen, the oordinates listed inTable 1 refer to the andidates she identi�ed, neither of them showing any pereptiblevariation. In the ase of AH Cen, no andidate was indiated, but again no variabilitywas deteted in any star near Wood's nominal position.Table 2: Milky Way Field 175Milky Way Field 175 straddles the border between the onstellations Norma, to thenorth, and Triangulum Australe, to the south, extending partway into Ara to the north-east. Table 2 lists oordinates and identi�ations for the 289 variable stars found inTable I of the disovery paper devoted to this �eld (Ho�eit, 1931). As in Table 1, alist of previously known variables (Prager, 1930) in this same �eld is appended Table 2.These additional variables number 19, but do not inlude a further seven objets (NSV07640, 07648, 07699, 07767, 07774, 07804, and LQ Nor) found by Voûte, not reoveredby Ho�eit, but reently identi�ed from Voûte's desriptions by Morel (1992).Although the approximate positions reported in Ho�eit's disovery paper have mostlyproven reliable, the delinations of three variables are disrepant by a full degree. AS TrAis 1Æ north of its reported disovery position, and lies not in Triangulum Australe, butin Norma. EG Nor is 1Æ south of its reported position, and lies not in Norma, but inTriangulum Australe. GG Nor is also 1Æ south of its reported position, and has beenveri�ed as idential with QT Nor (= HV 8903 = 787.1935), disovered independently byLuyten (1938).As in Table 1, we have found a number of putative rapid variables (type S) or RR Lyraestars (type RR) oinident with IRAS point soures. One again, in none of these asesdoes a likely alternative soure (bright or suitably red in the USNO-A2.0 atalog) ap-pear within the IRAS error ellipse, nor, with the singular exeption of DS TrA, haveephemerides ever been determined for any of these objets. It is likely that these vari-ables have been mislassi�ed.Table 3: Milky Way Field 30Milky Way Field 30 lies prinipally in the onstellation Aquila, extending northwardbarely into Sagitta. Table 3 lists oordinates and identi�ations for the 75 variable starsfound in Table I of the disovery paper devoted to this �eld (Ho�eit, 1932). As inTables 1 and 2, a list of 56 previously known variables in this same �eld is appendedto Table 3. These appended variables are drawn from Prager's (1931) atalog in thoseases in whih they had already been assigned names aording to standard variablestar nomenlature, but with additional objets, suspeted but not yet named at thetime, drawn from disoveries by Fleming (Pikering, 1906), Wolf (1904a,b), Wolf & Wolf(1905a,b, 1906), Ross (1928), and Buser (1929).Several objets in this �eld presented identi�ation onits, in whih later investiga-tors assigned the names originally onferred on variables in Ho�eit's disovery list to othervariables, or suspeted variables, that they disovered independently in their viinity:
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Ho�eit (1932) found HV 5424 to be a small-amplitude variable (15.1-15.5 pg) of inde-terminate type. Ho�meister (1940) believed he had reovered this star, desribing it asprobably a slow variable. On the strength of that seeming on�rmation the designationV449 Aql was assigned to his variable in Name-List 38 (Guthnik & Shneller, 1941).Between August 1935 and September 1944, 180 plates of the �eld of  Aql were seuredat Sonneberg Observatory as part of a variable star survey of the northern Milky Way.A short summary of those observations was published by Ahnert, et al. (1949), whodesribed this star as an irregular variable (range 14.3-15.6 pg).A hart of the Sonneberg identi�ation appeared eight years later (Ho�meister, 1957).In fat, Ho�eit's and Ho�meister's variables are two di�erent stars, a mere 1:07 apart.Sine the literature, variability type, range, and spetral type quoted in the GeneralCatalog of Variable Stars all refer to Ho�meister's variable, we retain its designation asV449 Aql, and list it among the `Known variables' at the end of Table 3. This star isevidently the M6.5 star identi�ed as V449 Aql by Cameron & Nassau (1956) on the basisof positional oinidene alone. Ho�eit's star remains HV 5424 in the prinipal body ofTable 3, but its apparent range is so small as to all its variability into question.HV 5461 was disovered as a variable of modest amplitude (15.0-16.0 pg) of indeter-minate type, and assigned the designation NS Aql in the 30th Name-List of variable stars(Guthnik & Prager, 1932) on the strength of Ho�eit's (1931) observations alone. On aseries of 144 plates obtained between July 1960 and Otober 1969 with the 0.40-m astro-graph at the Southern Station of the Sternberg State Astronomial Institute, Shaganyan& Vypirajlo (1975) identi�ed a star some 1:01 away as this variable. That star, entered as`ShV sv' in the list of `Known variables' at the end of Table 3, they found either onstant,or weakly, irregularly variable with small amplitude (0:m2 � 0:m8 Bpg). NS Aql itself is abright near-infrared soure in the 2MASS survey (unlike ShV sv), and is learly variableon Digital Sky Survey plates. The variability type `L' appearing in the General Catalog ofVariable Stars derives from the paper by Shaganyan & Vypirajlo, and is here transferredto ShV sv.The onfusion surrounding the identity of HV 5469 has been desribed by Hazen et al.(2002), who establish it as idential with V926 Aql. The nearby variable OP Aql, originallyidenti�ed as HV 5469, was in fat a new variable disovered by Gessner (1959). We notethat Pashke (1990) �nds two additional putative variables near V926 Aql: a suspetedelipsing system (B = 16:m0, R = 15:m1 in USNO-A2.0) at 19h48m14:s213, +09Æ23013:0045(J2000), and a suspeted RR Lyrae variable (B = 16:0, R = 14:6 in USNO-A2.0) at19h48m11:s824, +09Æ25044:0031 (J2000).Two variables inluded in the 2MASS Seond Inremental Data Release have near-infrared properties inonsistent with their asribed variability type: NT Aql, a rapidvariable of indeterminate type, is infrared-bright, while PQ Aql, a putative semiregularvariable, is infrared-faint.Table 4: Milky Way Fields 105, 108, and 111Milky Way Fields 105, 108 and 111 straddle the boundary between the onstellationsof Auriga, to the north, and Taurus, to the south. Table 4 lists oordinates and identi�-ations for the 67 variable stars found in Table I of the disovery paper devoted to these�elds (Ho�eit, 1935). These variables are followed by 20 suspeted variables from Hof-eit's Table II. As in Tables 1-3, a list of 48 previously known variables in this same �eldis appended to Table 4. These appended variables are drawn from Prager's (1934) ata-log in those ases in whih they had already been assigned names aording to standardvariable star nomenlature, but with additional objets, suspeted but not yet named at
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the time, drawn from disoveries by Ross (1927), Ho�meister (1930, 1931), and Shajn(1933).Of the disovery positions published in 1935, only NSV 01958 is found more than 50from its announed position. Nevertheless, we are aware of three apparent misidenti-�ations whih warrant further omment. In 1976, Tsesevih published his Studies ofVariable Stars in Seleted Regions of the Galati Field (Tsesevih, 1976). Among themany variables inluded in that monograph are a number belonging to Ho�eit's (1935)disovery list, inluding two (NSV 01829 and PR Aur) with disrepant �nding harts.The third ase involves NSV 01812 (= CSV 100436), whih Kurohkin (1951) believed hehad reovered.Tsesevih's hart labeled CSV 492 marks a star 2:07 south of Ho�eit's variable, HV 6877,the true CSV 492 (= NSV 01829). His identi�ation is inluded here among the appendedstars, where it is identi�ed as `Ts 492'. He ompiled a light urve for it from the plateolletion at the Sternberg State Astronomial Institute, using 38 plates taken betweenDeember 1959 and November 1965 at Odessa, and a further 194 taken between Otober1965 and Marh 1970 at Mosow. Despite �nding modest dispersions in brightness ineah of these plate series (0:m12 rms, range 13.95 - 14.87: pg at Odessa; 0:m17 rms, range14.23 - 14.94 pg at Mosow), he did not regard the variations he found as real. Ho�eitfound HV 6877 itself to be of moderately large amplitude (12.5 - 14.0 pg), and we on�rmthat it does appear to vary on Harvard plates.The situation is very similar in the ase of PR Aur. Tsesevih's hart labeled CSV 494marks a star 3400 southeast of Ho�eit's variable, HV 6878. On 193 plates taken betweenSeptember 1949 and Marh 1970 at Mosow, his estimates range from 15.10 pg to 15.81 pg.Despite �nding an even smaller dispersion in brightness for this star (0:m14 rms) than forthe star he identi�ed as CSV 492 (Ts 492 above), he onsidered it a true irregular variableof small amplitude. On the basis of his observations, the designation PR Aur was assignedto this star in Name-List 62 (Kukarkin, et al., 1977). We therefore inlude Tsesevih'sstar under the name PR Aur in the list of known variables appended to Table 4, butretain HV 6878 together with its aliases in the main body of that table. Ho�eit foundHV 6878 itself to be of relatively small amplitude (range 14.9 - 15.6 pg).Kurohkin studied 43 variable stars on plates taken between 1895 and 1951 at Mosowand Tashkent Observatories, among them one whih he identi�ed as CSV 100436(= NSV 01812), whih atually lies 3:04 south-southeast of the unnumbered suspetedvariable Ho�eit listed at 04h57m26s, +32Æ52:06 (1900) in her Table II. Kurohkin onsid-ered his star a likely elipsing variable of very small amplitude, and listed seven putativetimes of minimum; this is the soure of the tentative lassi�ation (E:) in the New Catalogof Suspeted Variables. In Table 4, Ho�eit's star is listed in the main body as NSV 01812,but now of indeterminate type, while Kurohkin's suspeted variable appears in the ap-pended list of known variables as `Kur sv'. Ho�eit found her suspeted variable to be ofvery small and unertain amplitude (12.9 - 13.2 pg).Table 5: Milky Way Field 239Milky Way Field 239 straddles the boundary between the onstellations of Centaurus,to the north, and Lupus, to the south. Ho�eit (1936) announed the disovery in this �eldof 107 new variable stars (HV 7375-7481), plus the redisovery of another 16 previouslyannouned by Luyten (1933, 1935) when he was at Harvard. Kazanasmas (1964), andlater Tsesevih & Kazanasmas (1971), published �nding harts for most of these variables,but while we an now on�rm that these harts are aurate, they are not always adequate
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for identifying unambiguously the variables in question. Apart from a follow-up study ofthese variables by MLeod & Swope (1941), they have nearly all languished in obsurity.Table 5 lists oordinates and identi�ations for the 107 variable stars found in Table Iof the disovery paper, followed by the 16 variable stars previously disovered by Luyten,from Ho�eit's Table II. As in Tables 1-4, a list of 13 previously known variables in thissame �eld is appended to Table 5. These appended variables are drawn from Prager's(1935) atalog, in those ases in whih they had already been assigned names aording tostandard variable star nomenlature, but with the additions of AO Cen (Cannon 1921),omitted from Prager's atalog, and of other objets suspeted but not yet named at thetime, drawn from disoveries by Luyten (1933, 1935).Of the disovery positions published in 1936, none are in error by more than twoarminutes. However, a lerial error in preparation of Ho�eit's original paper led to thepositions of HV 7441 (= DY Lup) and HV 7442 (= DZ Lup) being exhanged, as theyare also on the harts by Kazanasmas (1964) and Tsesevih & Kazanasmas (1971). Thetypes, ranges, and ephemerides of these two variables remain unhanged.IRAS 14402-4049 appears oinident with the putative RR Lyrae variable V642 Cen.However, a more likely optial ounterpart to this IRAS soure may be the bright(V = 8:00) F5V star HD 129364, whih lies just outside the IRAS 99% on�dene el-lipse.The authors are indebted to Harvard College Observatory for use of their plate arhive,to the Spae Telesope Siene Institute for use of its online Digitized Sky Survey, and toCDS Strasbourg for use of the SIMBAD faility. We also thank Nikolai Samus' and thevariable star bureau at the Sternberg State Astronomial Institute for timely and helpfuladvie on resolving nomenlature and identi�ation onits whih ame to light duringthis work. We are also indebted to the following libraries for use of their failities: Univer-sity of Illinois at Urbana-Champaign, United States Naval Observatory, Spae TelesopeSiene Institute, NASA Goddard Spae Flight Center, University of Cambridge Instituteof Astronomy, Mt. Stromlo Observatory, Harvard College Observatory, and Lik Observa-tory. RFW thanks David Monet for opies of the USNO-A1.0 and USNO-A2.0 atalogs,and the Two Miron All-Sky Survey (2MASS) for a opy of the Seond Inremental DataRelease. This work was supported in part by NSF grant AST-9618462 to the Universityof Illinois.
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Table 1: Positions and identi�ations in MWF 167GCVS HV GSC RA(J2000) De(J2000) IRAS Type ChartsAF Cen 8656-02748 13 04 07.555 {56 20 14.60 13011{5604 M 18BL Cen 4637 8652-02168 13 06 31.954 {55 34 52.39 13035{5518 MCO Cen 4717 13 07 26.512 {55 55 27.39 M 14 19CP Cen 4718 13 07 42.171 {56 31 48.53 13046{5615 S: 14 19CQ Cen 4719 8653-00173 13 08 03.401 {55 29 18.24 E/SD: 13CR Cen 4720 13 09 51.562 {57 42 12.10 13067{5726 M 2 14 19CS Cen 4721 13 09 54.563 {56 58 34.74 13068{5642 M 2 14 19CT Cen 4722 8661-00660 13 10 42.949 {58 16 39.38 EA* 2 18CU Cen 4723 8657-01216 13 10 56.326 {56 47 29.44 E: 14 19CV Cen 4724 13 11 42.565 {56 59 48.26 13086{5643 SR 14 19CW Cen 4725 8653-00800 13 11 55.442 {55 04 58.19 13088{5449 S: 14 19CX Cen 4726 8657-01359 13 12 14.909 {56 59 21.70 E/SD 2 13CY Cen 4727 8649-01090 13 12 12.995 {52 52 52.36 EA* 14 19CZ Cen 4728 8649-00140 13 12 42.056 {52 31 04.03 13096{5215 SR 14 19DD Cen 4729 8653-01662* 13 12 59.940 {55 21 21.79 13099{5505 S: 14 19DE Cen 4730 8649-01139 13 13 02.539 {53 13 13.33 E/SD: 14 19DF Cen 4731 8657-01118 13 13 12.754 {57 08 49.42 L 2 14 18 19DG Cen 4732 13 13 10.244 {51 12 53.23 13101{5056 M 14 19DH Cen 4733 8255-02002 13 13 21.626 {49 17 36.89 EDI Cen 4734 8653-01037 13 15 09.662 {55 58 07.39 EA* 13BM Cen 4638 13 17 38.440 {56 17 09.71 EA* 2 13DK Cen 4735 8661-00024 13 17 24.412 {58 23 21.76 EA* 2 13DL Cen 4736 8657-01410 13 17 37.044 {56 48 32.80 13145{5632 RR 14 19BN Cen 4639 13 18 40.405 {57 35 24.02 S13156{5720 M: 14 19BO Cen 4640 13 18 39.703 {54 04 46.11 M 14 19BP Cen 4641 8256-01469 13 19 08.686 {49 55 04.74 EA* 14* 19*DM Cen 4737 13 19 30.098 {54 22 23.57 SRDN Cen 4738 8670-02025 13 20 22.130 {58 02 08.81 EB* 2 19 21DO Cen 4739 13 20 10.011 {50 47 58.17 RR:BQ Cen 4642 8256-01141 13 20 27.913 {50 37 20.52 S: 14 19DP Cen 4740 8260-00399* 13 20 38.362: {52 09 30.43: E/SD: 14 19DR Cen 4741 13 21 09.312: {52 07 58.36: 13181{5152 M 14 19DQ Cen 4742 8674-03074 13 21 19.865 {58 11 15.50 13181{5755? S:DS Cen 4743 13 21 40.885 {50 17 26.14 RRDT Cen 4744 8666-01289 13 22 52.978 {54 51 58.21 13197{5436DU Cen 4745 13 23 39.952 {55 29 39.02 E/SD:DV Cen 4746 8662-01937 13 24 19.222 {53 29 07.44 E 14 19DW Cen 4747 13 24 25.888 {52 41 44.68 RRBR Cen 4643 8260-00741 13 24 39.437 {52 20 01.21 13215{5204 SR 14 19BS Cen 4644 13 24 47.539 {57 05 25.97 RRAB 2 13 14 19DX Cen 4748 13 25 28.798 {55 35 47.10 13223{5520DY Cen 4749 8662-01814 13 25 34.013 {54 14 43.55 13224{5359 RCB 1 14 18 19 23DZ Cen 4750 13 25 46.559 {50 40 40.42 SREE Cen 4751 8670-01851 13 27 15.676 {57 58 14.48 13240{5742 SR 14 19BT Cen 4645 13 27 09.335 {53 59 09.64 RR: 14 19EF Cen 4752 13 27 18.534 {54 54 04.58 RR:EG Cen 4753 13 27 36.783 {51 21 11.64 13245{5105? MEH Cen 4754 8666-00627 13 29 03.929 {54 44 57.08 E* 4 13EI Cen 4755 13 29 40.578 {55 04 47.67 E* 4 13EK Cen 4756 13 29 49.095 {58 04 31.93 13265{5749 M: 19BU Cen 4646 8256-01243 13 29 36.715 {50 00 05.80 F13265{4944 RV: 14 19EL Cen 4757 8670-00807 13 30 25.222 {56 54 52.56 E 19EM Cen 4758 13 30 12.821 {49 47 28.83 RRABEN Cen 4759 8666-00104* 13 30 32.016: {55 08 14.32: E/SD: 4EO Cen 4760 8674-00892 13 31 42.524 {58 23 36.84 EA* 13EP Cen 4761 8670-00160 13 31 46.044 {57 33 46.05 EA* 13BV Cen 4647 8666-00998 13 31 19.493 {54 58 33.89 UG* 1 4 6 7 11 1415 18 19 22EQ Cen 4762 8662-00075 13 32 17.398 {52 32 19.10 RRCBW Cen 4648 13 33 01.737 {50 48 44.70 13299{5033 M 14 19
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Table 1: Positions and identi�ations in MWF 167GCVS HV GSC RA(J2000) De(J2000) IRAS Type ChartsER Cen 4763 8667-02132 13 33 23.246 {55 31 50.61 13301{5516 RR:ES Cen 4764 13 33 25.877 {51 52 22.74 13303{5137 MBX Cen 4649 13 33 43.946 {50 50 42.97 F13306{5035? M 14 19BY Cen 4650 13 33 47.562 {51 15 08.78 M:ET Cen 4765 8671-00828 13 34 59.894 {56 51 34.88 13317{5636 M 14 19EU Cen 4766 13 34 52.748 {51 29 32.00 13317{5114 S:BZ Cen 4651 13 36 29.740 {50 51 23.20 RRABEV Cen 4767 8663-01152 13 36 00.424 {53 25 59.50 13328{5310 S: 3CC Cen 4652 8663-02093 13 37 13.910 {53 43 14.05 M 3CD Cen 4653 13 37 21.302 {53 48 55.04 13341{5333 M 1 3 14 18 19CE Cen 4654 13 37 25.498 {53 36 33.34 13342{5321 M: 3 14 19EW Cen 4768 13 37 42.583 {52 22 10.20 RR:EX Cen 4769 13 38 17.481 {56 00 39.85 13350{5545 M:EY Cen 4770 8269-02943* 13 39 16.628 {49 24 58.23 SRFF Cen 4771 13 39 46.607 {50 14 58.44 13366{4959EZ Cen 4772 8273-01538* 13 39 50.394: {51 11 00.85: RRCFG Cen 4773 13 40 06.629 {50 17 22.08 RRAB 14 19FH Cen 4774 13 40 44.207 {51 40 42.87 F13375{5125 MCF Cen 4655 8663-01798 13 40 57.850 {52 44 28.61 13377{5229 M:FI Cen 4775 13 41 01.050 {52 30 51.25 13378{5215 S:FK Cen 4776 13 41 52.950 {56 26 40.92 EA* 13FL Cen 4777 13 41 51.530 {50 32 41.57 13387{5017 RR:FM Cen 4778 13 42 22.204 {50 01 01.16 M:FN Cen 4779 8274-01736 13 42 35.503 {51 21 29.56 13394{5106 S:FO Cen 4780 13 43 01.981 {52 03 44.92 S:FP Cen 4781 13 43 30.725 {52 52 41.04 S:FQ Cen 4782 13 43 33.905 {50 24 45.06 RRABFR Cen 4783 13 43 35.301 {49 40 20.71 RRCG Cen 4656 13 43 58.816 {55 19 43.10 S: 14 19 20FS Cen 4784 13 44 07.073 {51 52 08.50 RRFT Cen 4785 13 44 17.375 {51 44 00.88 RRCH Cen 4657 13 44 33.272 {55 04 15.04 S: 14 19FU Cen 4786 13 44 40.529 {51 07 02.26 S:CI Cen 4658 8270-01156 13 44 41.251 {50 05 01.54 SRFV Cen 4787 13 45 05.410 {56 31 39.61 LFW Cen 4788 8671-01394 13 45 23.549 {56 21 53.93 EFX Cen 4789 13 45 21.386 {53 33 15.70 RRFY Cen 4790 13 45 28.463 {52 05 11.78FZ Cen 4791 13 46 05.073 {51 52 20.36 F13429{5137 S:GG Cen 4792 13 46 01.885 {50 16 07.55 RR:GH Cen 4793 13 46 16.782 {51 35 50.66 RRGI Cen 4794 13 46 21.089 {51 20 03.23 S: 9 10 17GK Cen 4795 8270-01131 13 46 20.891 {49 35 50.80 RRABGL Cen 4796 13 47 01.470 {50 50 31.79GM Cen 4797 8672-00319 13 47 26.238 {57 26 25.14 S: 19GN Cen 4798 13 47 09.563 {51 45 46.04 S: 19GO Cen 4799 13 47 28.245 {50 37 25.14 RR:CK Cen 4659 8672-01508 13 47 49.805 {57 42 12.33 13444{5727 M 14 19GP Cen 4800 13 47 32.715 {50 57 53.10 E:CL Cen 4660 8668-01125 13 48 55.121 {55 07 25.14 13456{5452 SR 19*GQ Cen 4801 13 48 03.795 {52 10 21.91 S:GR Cen 4802 13 48 25.676 {51 05 29.08 RRGS Cen 4803 8274-00209 13 49 15.571 {50 58 47.32 F13460{5043 M: 14 19GT Cen 4804 13 49 24.993 {51 00 28.20 14 19GU Cen 4805 13 49 57.321 {50 48 13.17 13467{5033 RRGV Cen 4806 USNO-A1.0 13 50 26.661 {54 34 24.78 13471{5419 L 19*GW Cen 4807 8270-02295 13 50 22.121 {49 17 41.37 RR 14 19GX Cen 4808 8672-01793* 13 50 54.584 {57 40 23.25 EA* 13CM Cen 4661 8668-01148 13 51 02.441 {55 33 20.16 13477{5518 M 14 16 19GY Cen 4809 8274-02238 13 51 03.444 {51 02 06.76 E/SD:



12 IBVS 5298
Table 1: Positions and identi�ations in MWF 167GCVS HV GSC RA(J2000) De(J2000) IRAS Type ChartsGZ Cen 4810 8664-01247* 13 51 26.189 {54 01 57.74 13481{5347 S:HH Cen 4811 8664-01576 13 51 31.541 {52 30 08.71 13483{5215 S:HI Cen 4812 13 51 33.043 {52 06 00.85 RRABHK Cen 4813 8274-02338 13 51 30.398 {51 13 52.68 E/SD: 14 19HL Cen 4814 13 51 36.182 {51 25 10.57 RR:HM Cen 4815 13 51 42.972 {52 13 38.33 M:AU Cen 3722 8274-02105 13 51 57.866 {52 22 39.14 13487{5207 M 14 19HN Cen 4816 13 52 16.796 {51 06 38.95 RRHO Cen 4817 13 52 25.734 {51 34 48.59 S:HP Cen 4818 13 52 29.478 {51 29 36.64 RRAB 14 19HQ Cen 4819 8672-02743 13 52 51.230 {56 29 22.60 S:HR Cen 4820 13 52 43.152 {51 38 51.70 RRHS Cen 4821 13 52 44.520 {52 32 15.81 13495{5217 L: 14 19HT Cen 4822 13 53 03.308 {51 06 21.72 RRAB 14 19HU Cen 4823 8271-00285 13 53 35.894 {50 33 03.10 S:HV Cen 4824 8672-02248 13 53 57.391 {56 42 47.38 SRHW Cen 4825 13 54 17.846 {50 47 58.21 S:HX Cen 4826 13 54 57.077 {51 47 14.72 13517{5132 E:HY Cen 4827 8672-02649 13 56 55.685 {56 55 28.27 13535{5640 MHZ Cen 4828 8664-01500 13 57 10.268 {53 19 09.62 S:II Cen 4829 13 57 41.865 {55 52 51.33 EIK Cen 4830 8664-00877 13 57 36.586 {52 51 24.62 M:IL Cen 4831 8275-00336 13 57 50.584 {52 17 04.36 13545{5202 S:IM Cen 4832 8668-00738 13 58 23.486 {55 53 50.46 SR:IN Cen 4833 8275-01175 13 59 14.462 {52 10 43.23 E/SD:IO Cen 4834 13 59 37.876 {56 08 55.14 M:IP Cen 4835 8669-00125 14 00 25.238 {55 40 11.71 13570{5525 MIR Cen 4836 14 00 20.338 {52 39 10.13 M:IQ Cen 4837 8665-00060 14 00 34.363 {54 16 15.85 EA* 13IS Cen 4838 14 01 51.718 {55 26 47.30 EIT Cen 4839 8669-00814 14 02 54.167 {55 57 36.54 RRIU Cen 4840 8673-02093* 14 07 30.980 {56 41 55.13 CEP 13Known variables (Prager 1929)AG Ceny 8662-01661 13 31 30.149 {54 18 26.96 CSTRV Cen 91 8671-01707 13 37 36.104 {56 28 35.74 13343{5613 M 5 8 12 18XX Cen 1301 8671-00086 13 40 18.634 {57 36 47.65 13369{5721 DCEP 8 18AH Ceny CSTAI Ceny 8672-02846 13 54 42.410 {56 24 51.30 CSTFINDING CHART REFERENCES for Table 1:1 Bateson, F.M., Jones, A.F. 1960, Charts for Southern Variables, ser. 22 Bateson, F.M., Morel, M. 1982, Charts for Southern Variables, ser. 153 Bateson, F.M., Morel, M. 1986, Charts for Southern Variables, ser. 194 Bateson, F.M., Morel, M. 1997, Charts for Southern Variables, ser. 255 Bateson, F.M., Morel, M., Winnett, R. 1976, Charts for Southern Variables, ser. 86 Brun, A., Petit, M. 1957, Perem. Zvezdy, 12, 187 Downes, R.A., Shara, M.M. 1993, Publ. Astr. So. Pai�, 105, 1278 European Spae Ageny. 1997, The Hipparos and Tyho Catalogues (Noordwijk: ESA SP-1200), 159 Fourade, C.R., Laborde, J.R. 1963, Bol. Inst. Mat., Astr. y Fis., Univ. Na. Cordoba, 1, No. 6, p. 2310 Fourade, C.R., Laborde, J.R. 1966, Atlas y Catalogo de Estrellas Variables en Cumulos Globulares al Surde �29Æ (Cordoba: Obs. Astr. Cordoba)11 Gaykema, L. 1950, Ann. Sterrew. Leiden, 20, 16212 Grenon, M., M�egevand, D., Weber, L. 1992, The Hipparos Input Catalogue, 7, Annex 213 Hertzsprung, E. 1950, Ann. Sterrew. Leiden, 20, 11714 Kazanasmas, M.S. 1964, Atlas Poiskovykh Kart, Ch. II (Odessa: Odessa Astr. Obs.)15 Khruzina, T.S., Shugarov, S.Yu. 1991, Atlas Kataklizmiheskikh Peremennykh Zvezd Tipa U Geminorum,Pt. 116 Kooreman, C.J. 1960, Ann. Sterrew. Leiden, 21, 343
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17 Liller, M.H., Lihten, S.M. 1978, Astr. J., 83, 4118 Sovil, C.E. 1990, The AAVSO Variable Star Atlas, 2nd ed. (Cambridge, MA: AAVSO)19 Tsesevih, V.P., Kazanasmas, M.S. 1971, Atlas Poiskovykh Kart Peremennykh Zvezd (Mosow: Astr. Coun-il, Aad. Si., U.S.S.R.)20 van Gent, H. 1948, Bull. Astr. Inst. Netherlands, 10, 38721 van Houten, C.J., Pels-Kluyver, H.A., de Berghes, H.J.A., van Duykeren, J. 1965, Ann. Sterrew. Leiden,22, 13322 Vogt, N., Bateson, F.M. 1982, Astr. Astrophys. Suppl., 48, 38323 Zhilyaev, B.E., Orlov, M.Ya., Pugah, A.F., Rodriges, M.G., Totohava, A.G. 1978, Zvezdy tipa R SevernojKorony (Kiev: Naukova Dumka)REMARKS to Table 1:RV Cen = HD 118322 (Nb) = CPD �55Æ5650 = CoD �55Æ5254 = He 3-919 = HIP 66466 = PPM 770881XX Cen = HD 118769 (G5) = CPD �56Æ5865 = CoD �56Æ5061 = 189.1906 = GC 18463 = HIP 66696= MSX5C G309.4615+04.6361 = PPM 342137 = SAO 241049AF Cen = 49.1920AG Cen = CPD �53Æ5652 = CoD �53Æ5192 = 50.1920AH Cen = 51.1920AI Cen = 52.1920AU Cen. There is a ompanion, slightly fainter on GSS (SERC-J) plate 01F7, at � = 6:0098, � = 89Æ1.BL Cen = V694 Cen = vG 89. Delination in HB 874 is in error by +100.BM Cen. Type EA/SD. Right Asension in HB 874 is in error by �1m.BP Cen = CoD �49Æ7809 = CPD �49Æ5937. Type EA/SD. Kazanasmas (1964) and Tsesevih & Kazanasmas(1971) both mark two di�erent stars on their harts; BP Cen is the northern star of the two.BQ Cen = CPD �49Æ5965BR Cen = CoD �51Æ7493 = 2MASSI J1324394{522000 = 2MASSI J1324394{521959 = IRAS F13215{5204BT Cen = 2MASSI J1327094{535909BU Cen = CoD �49Æ7970 = CPD �49Æ6125 = 2MASSI J1329367{500005BV Cen = 1ES 1328{54.7 = 1RXS J133118.6{545832 = 2E 1328.1{5442. Type UGSS+E/WD.BW Cen = IRAS F13299{5033? Bright on DSS2 (UK Shmidt IIIaF) plate A2I0.BZ Cen. Right Asension in HB 874 is in error by �1m.CD Cen. Absent from USNO-A2.0.CF Cen = GSC 8663-01385 (image lassi�ed non-stellar).CG Cen = PK 310 + 6Æ1 = Wray 16-134CH Cen. There is a fainter lose ompanion at � = 2:0026, � = 42:Æ0 on GSS (SERC-V) plate 06AI.CK Cen = MSX5C G310.4310+04.3440CL Cen. Right Asension in HB 874 is in error by �1m. The hart by Tsesevih & Kazanasmas is inverted,and the �eld twie the dimensions indiated.CR Cen. Absent from USNO-A1.0.CS Cen. GSC image lassi�ed nonstellar. Absent from both USNO-A1.0 and USNO-A2.0.USNO-A1.0 0300{17774361 is a ompanion, fainter on GSS (SERC-V) plate 0615, at � = 2:0005, � = 311:Æ9.CT Cen = HD 114297 (A3) = CoD �57Æ4891 = CPD �57Æ5924 = SA 194-1339. Type EA/DS.CY Cen. Type EA/SD.CZ Cen = IRAS F13096{5215DD Cen. GSC image lassi�ed nonstellar. There is a ompanion, fainter on GSS (SERC-V) plate 0615, atapproximately � = 4:005, � = 224Æ.DG Cen = He 3-875 = IRAS F13101{5057. Image appears slightly elongated; probably a lose double.DI Cen. Type EA/DM. Absent from USNO-A2.0.DK Cen. Type EA/DS.DN Cen. Type EB/SD:.DP Cen. GSC images, lassi�ed nonstellar, refer (as do the USNO-A1.0 and USNO-A2.0 positions) to thelight enter of a lose, blended double with nearly equal omponents. It is unlear whih omponent isvariable. An estimated position for the preeding omponent is listed in Table 1, with the ompanion atroughly � = 3:003, � = 55Æ.DQ Cen = MSX5C G306.8746+04.4543DR Cen. The USNO-A1.0 and USNO-A2.0 positions refer to the light enter of a lose, blended double. It isunlear whih omponent is variable.An estimated position of the slightly brighter, south-preeding omponent is listed in Table 1, with itsompanion at approximately � = 2:005, � = 45Æ.DV Cen = 2MASSI J1324193{532906DW Cen = 2MASSI J1324259{524144DZ Cen = 2MASSI J1325465{504040EE Cen = CSS 821 = MSX5C G307.6820+04.5696
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EG Cen = 2MASSI J1327367{512111 = IRAS F13245{5105EH Cen. Type E/SD:.EI Cen. Type E/SD.EK Cen = MSX5C G308.0031+04.4169EN Cen. GSC image, lassi�ed nonstellar, refers (as do the USNO-A1.0 and USNO-A2.0 positions) tothe light enter of a lose, blended double with slightly unequal omponents. We tentatively identify thepreeding omponent, with position estimate in Table 1, as the variable. Its ompanion, slightly fainter onGSS (SERC-V) plate 0615, lies at approximately � = 1:000, � = 17Æ.EO Cen = CoD �57Æ5052 = CPD �57Æ6101 = BV 512 = NSV 06286. Type EA/DS.EP Cen = CoD �56Æ4995. Type EA/SD.ES Cen = IRAS F13303{5136EX Cen. Absent from both USNO-A1.0 and USNO-A2.0. USNO-A1.0 0300{19107641 is a lose ompanion,fainter on GSS (SERC-V) plate 06AI, at � = 5:0054, � = 131:Æ7.EY Cen. GSC image lassi�ed nonstellar.EZ Cen. GSC image lassi�ed nonstellar; it appears to be a blend (as do the USNO-A1.0 and USNO-A2.0positions) with a fainter lose ompanion at approximately � = 3:008, � = 340Æ.FF Cen = IRAS F13366{4959FK Cen. Type EA/SD.FL Cen = IRAS F13387{5017FN Cen = IRAS F13394{5106FY Cen. Image appears elongated. An unresolved double?GI Cen = NGC 5286-V1. Type RRab, Max = HJD 2442937.495 + 0.63589 E (Liller, M.H. & Lihten, S.M.1978, Astr. J., 83, 41). There is a ompanion, slightly fainter on GSS (SERC-J) plate 02EX, at � = 4:0099,� = 235:Æ2.GK Cen. GSC image lassi�ed nonstellar.GL Cen. Absent from both USNO-A1.0 and USNO-A2.0. GSC 8274-00687, slightly brighter on GSS (SERC-J)plate 02EX, lies at � = 7:0066, � = 182:Æ3.GM Cen = MSX5C G310.4368+04.6102?GU Cen = IRAS F13467{5033GV Cen. Not visible on GSS (SERC-V) plate 06AI. The hart by Tsesevih & Kazanasmas is inverted.GX Cen. Type EA/SD.GZ Cen. Absent from both USNO-A1.0 and USNO-A2.0. GSC image lassi�ed nonstellar. There is aompanion, fainter on GSS (SERC-V) plate 06AI, at approximately � = 3:004, � = 308Æ.HN Cen. GSC 8274-02224, slightly brighter on GSS (SERC-J) plate 01F7, lies at � = 10:0094, � = 175:Æ6.HO Cen. Absent from both USNO-A1.0 and USNO-A2.0.HV Cen. Identi�ation by W.P. Bidelman and D.J. MaConnell (1998, Inf. Bull. Var. Stars, No. 4612) withIRAS 13506{5627 is inorret.IO Cen. Absent from USNO-A1.0.IP Cen. Absent from both USNO-A1.0 and USNO-A2.0.IQ Cen. Type EA/SD.IR Cen. There is a ompanion, slightly fainter on GSS (SERC-J) plate 01F7, at � = 4:0059, � = 7:Æ7.IU Cen. GSC images lassi�ed nonstellar.
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Table 2: Positions and identi�ations in MWF 175GCVS HV GSC RA(J2000) De(J2000) IRAS Type ChartsRX TrA 5133 9022-01027* 15 33 52.713 {60 49 59.68 15297{6040 M 13 22RY TrA 5134 15 34 41.175 {61 29 46.13 15305{6119 M 13 22RZ TrA 5135 15 38 39.763 {60 47 25.60 E/SD: 22SS TrA 5136 9022-01335 15 39 21.790 {60 53 38.50 EA* 13 19 22ST TrA 5137 15 39 36.857 {60 35 23.09 SR: 13 22*WX Nor 5138 8708-01801 15 40 41.813 {58 32 16.66 EA* 16*WY Nor 5139 15 41 49.094 {58 20 45.08 RR 13 22WZ Nor 5140 8708-02587 15 41 56.918 {59 08 11.69 EA* 16*SU TrA 5141 9027-02541 15 43 31.061 {62 47 34.72 S: 13 22XX Nor 5142 15 43 09.427 {58 23 10.98 15390{5813 M: 22XY Nor 5143 8708-01342 15 43 17.398 {58 19 27.70 EA* 17 22SV TrA 5144 15 44 29.082 {61 08 54.52 S:SW TrA 5145 9027-01277 15 45 13.606 {62 10 41.48 15408{6201 RR: 13 22SX TrA 5146 15 46 05.361 {60 40 34.73 E/SD: 13 22SY TrA 5147 9027-03263 15 46 44.686 {62 00 23.74 15424{6151? 22XZ Nor 5148 8708-01448* 15 46 33.664 {59 41 29.02 15424{5932 M: 13 22YY Nor 5149 8705-01949 15 47 58.510 {57 24 42.05 EA* 15SZ TrA 5150 15 48 57.095: {63 36 39.07: S: 22YZ Nor 5151 15 48 37.832 {60 00 54.14 RR 13 22TT TrA 5152 9027-03751* 15 49 17.328: {62 56 11.69: RR: 21 22ZZ Nor 5153 8709-01629 15 48 48.766 {58 48 27.36 15447{5839 L: 13 22AA Nor 5154 8705-01858* 15 49 26.189 {57 39 43.39 CEP 16TU TrA 5155 15 50 07.395 {61 16 37.38 15458{6107 RR:TV TrA 5156 15 50 43.807 {61 39 54.48 15463{6130? RR: 22TW TrA 5157 15 51 26.231 {63 42 20.94 15470{6333? SR 13 22AC Nor 5158 8709-02515 15 51 29.712 {59 25 48.79 EA* 16TX TrA 5159 9027-05702 15 52 01.272 {62 31 59.74 15476{6223 M 22TY TrA 5160 15 52 22.719 {63 00 21.85 RR 13 22AD Nor 5161 8709-02778 15 51 58.711 {59 52 28.74 15478{5943 S: 22TZ TrA 5162 9027-04927 15 52 26.249 {62 35 33.79 15480{6226 M 13 22UU TrA 5163 9031-00359 15 53 06.791 {63 49 33.67 15486{6340 S: 22UV TrA 5164 15 52 56.689 {61 14 36.00 15486{6105 S: 13 22AF Nor 5165 8705-03082 15 52 38.054 {56 38 31.38 S15487{5629 S: 13 22AG Nor 5166 8705-02542 15 52 37.699 {56 54 00.22 15486{5645 RRAB 13 22UW TrA 5167 9027-05109 15 53 42.050 {62 39 18.65 15493{6230 S: 13 22AK Nor 5168 15 54 07.995 {59 14 09.28 15500{5905 M:AL Nor 5169 8709-03215 15 54 22.841 {59 57 42.88 15501{5948 M 22UX TrA 5170 9027-05683 15 54 53.309 {62 51 45.04 S: 13 22UY TrA 5171 15 55 18.663 {62 05 38.04 RR 13 22AM Nor 5172 8709-02149 15 55 09.286 {59 54 01.76 15509{5945 S: 22AN Nor 5173 15 55 09.209 {59 52 00.33 15509{5943 M 22UZ TrA 5174 15 56 28.264 {64 00 07.03 RR 22VV TrA 5175 15 56 07.359 {60 25 18.98 RR: 13 22AO Nor 5176 8709-01271 15 56 06.166 {59 36 34.38 15519{5927 S: 13 22AP Nor 5177 8709-02881 15 56 07.238 {59 05 19.97 15519{5856 S: 22VW TrA 5178 9031-04389 15 57 33.108: {64 52 54.12: 15529{6444 S: 22AQ Nor 5179 15 56 54.987 {59 31 15.95 S: 13 22AR Nor 5180 9023-00791 15 57 08.806 {60 04 51.78 S: 22VX TrA 5181 9023-00788 15 57 53.028 {61 09 04.75 15535{6100 S: 22VY TrA 5182 15 58 31.944 {61 41 20.04 S:AT Nor 5183 15 58 04.938 {57 32 05.31 EA* 16AV Nor 5184 USNO-A1.0 15 58 23.137 {57 50 15.26 15543{5741 13 22VZ TrA 5185 9027-04218 15 59 08.068 {62 57 25.36 RR 13 22WW TrA 5186 USNO-A1.0 15 59 01.085 {61 31 53.57 15546{6123 M: 13 22AW Nor 5187 15 59 10.993 {60 05 21.17 15549{5956 M 13 22AX Nor 5188 15 59 15.673 {59 06 35.02 15550{5857 RR: 22*WX TrA 5189 9036-03681 16 00 42.787 {61 21 53.17 15564{6113 S:AZ Nor 5190 16 00 23.482 {58 52 27.73 15562{5843 M 22WY TrA 5191 16 01 00.502 {61 47 11.20 15566{6138 M 13 22WZ TrA 5192 9044-02629* 16 01 38.813 {65 00 23.17 E/SD: 22
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Table 2: Positions and identi�ations in MWF 175GCVS HV GSC RA(J2000) De(J2000) IRAS Type ChartsBB Nor 5193 16 00 48.010: {59 02 57.65: M: 22XX TrA 5194 16 01 49.204 {63 26 39.33 SR: 22XY TrA 5195 16 02 52.542: {64 13 56.55: E 13 22XZ TrA 5196 16 02 23.067 {61 00 11.13 M: 13 22BE Nor 5197 16 02 15.295 {58 00 15.19 EA* 16BF Nor 5198 16 02 42.061 {59 50 50.33 S: 22BG Nor 5199 16 02 59.792 {59 32 51.76 E 13 22BH Nor 5200 8722-01676* 16 03 02.598 {58 23 03.83 EW* 16YY TrA 5201 USNO-A1.0 16 03 34.265: {61 37 43.74: SR: 13 22YZ TrA 5202 16 05 10.027 {63 18 26.32 16007{6310 M: 22ZZ TrA 5203 16 05 18.373 {64 05 53.46 SR 22BK Nor 5204 8722-02292* 16 05 07.235 {58 45 31.41 16009{5837 S: 22AA TrA 5205 9036-01005 16 05 40.312 {61 36 16.27 13 22AB TrA 5206 16 06 03.291 {61 43 50.26 SR: 22BL Nor 5207 16 06 07.952 {59 37 49.74 16019{5929 SR 13 22BM Nor 5208 8722-02165 16 06 17.345 {59 44 54.35 16020{5936 M 13 22BN Nor 5209 8722-02960 16 06 29.450 {58 49 16.07 13 22BO Nor 5210 8722-03261 16 06 48.185 {59 34 04.26 16025{5926 S: 13 22BP Nor 5211 16 07 00.322 {59 48 28.78 16027{5940 L:AC TrA 5212 16 07 56.013 {64 25 04.81 S: 13 22BQ Nor 5213 USNO-A1.0 16 07 07.089 {58 41 16.27 13 22BR Nor 5214 16 07 12.988 {59 02 52.83 S: 13 22BS Nor 5215 16 07 45.884 {59 14 02.36 SR:BT Nor 5216 8722-01023 16 07 55.450 {58 46 55.88 S: 13 22AD TrA 5217 9036-00167* 16 08 25.037 {61 40 07.77 E/SD: 13 22BU Nor 5218 8718-02761 16 08 03.118 {57 24 11.59 S:BV Nor 5219 8718-02061 16 08 04.433 {56 27 14.04 16040{5619BW Nor 5220 9036-03158 16 08 35.597 {60 10 10.06 E/SD: 13 22AE TrA 5221 16 09 41.421 {64 45 29.28 RR 13 22AF TrA 5222 16 08 58.850 {60 20 41.88 RR: 13 22BX Nor 5223 16 08 44.050 {57 44 16.77 16046{5736 M: 13 22AG TrA 5224 9036-02239 16 09 37.519 {60 27 50.69 16053{6020 M: 13 22BY Nor 5225 16 10 22.905 {59 42 39.05 RRAB 15BZ Nor 5226 8722-00298 16 10 25.938 {58 57 29.32 16062{5849 RRAH TrA 5227 9040-00632 16 10 59.890: {62 31 01.27: E/SD: 22AI TrA 5228 16 10 49.217 {60 32 27.17 RR:CC Nor 5229 8718-00170 16 10 43.612 {57 38 23.55 16066{5730 S: 13 22CD Nor 5230 8718-00202 16 10 53.788 {57 32 50.94 16067{5725 M 13 22CE Nor 5231 9036-01042 16 11 13.241 {60 02 20.32 EA* 15AK TrA 5232 16 11 37.443 {62 31 44.57 M: 22CG Nor 5233 16 11 15.582 {58 15 39.31 S: 22CF Nor 5234 16 11 30.793 {60 07 53.98 RRAL TrA 5235 16 12 01.894 {61 42 32.88 16076{6134 SR 13 22CH Nor 5236 16 11 24.990 {56 39 09.84 E/SD 22AM TrA 5237 9044-00421* 16 12 35.894 {64 38 36.91 16079{6431AN TrA 5238 16 12 32.540 {63 33 53.70 MCI Nor 5239 16 12 13.359 {60 04 22.57 RR 22AO TrA 5240 9040-04747* 16 12 42.831 {62 52 56.20 SRAP TrA 5241 16 12 41.441 {61 17 20.35 RRAB 13 22CK Nor 5242 8722-02554 16 12 19.903 {58 09 17.28 M: 13 22CL Nor 5243 8718-00129 16 12 39.135 {57 58 12.77 EA* 3 16CM Nor 5244 8722-01018* 16 12 50.346 {58 24 39.36 EA* 3 16AQ TrA 5245 16 13 37.479 {63 41 47.09 S:AR TrA 5246 9040-04267 16 13 59.830 {62 29 34.13 E 22AS TrAy 5247 16 13 35.093 {60 13 15.49 E*Y TrA 2965 9040-01192 16 14 09.245 {62 05 46.18 16097{6158 M 22AT TrA 5248 16 14 12.224 {62 26 46.35 RRCN Nor 5249 8723-00048* 16 13 44.662 {58 30 40.89 SR 5 22CO Nor 5250 16 14 04.354 {58 55 39.77 16098{5848 SR 13 22CP Nor 5251 8723-02059 16 14 04.049 {58 18 21.67 EA* 3 15
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Table 2: Positions and identi�ations in MWF 175GCVS HV GSC RA(J2000) De(J2000) IRAS Type ChartsAU TrA 5252 16 14 39.246 {61 56 00.57 RRCQ Nor 5253 8719-02588 16 14 10.219: {57 30 35.35: 16100{5722 M:CR Nor 5254 16 14 17.613 {58 34 43.58 16100{5827 MCS Nor 5255 9036-02882 16 15 03.432 {60 10 42.10 16107{6003? M 3 22AV TrA 5256 16 15 55.123 {64 51 10.03 RRAW TrA 5257 16 15 58.526 {63 14 13.98 RRAB 13 22AX TrA 5258 16 15 48.367 {61 58 52.67 16113{6151CT Nor 5259 8719-01171 16 15 23.878 {58 06 51.48 16112{5759 S: 22CU Nor 5260 8719-02354 16 15 14.611 {56 43 31.51 M: 13 22CV Nor 5261 8719-01491 16 15 22.194 {57 31 53.78 ENSV 07552 5262 16 15 36.795 {59 23 58.26CW Nor 5263 16 15 23.572 {56 19 39.66 16113{5612 SR 22AY TrA 5264 9040-03233* 16 16 26.435 {63 02 39.65 E:CX Nor 5265 16 15 41.980 {57 22 21.28 E* 16 22AZ TrA 5266 9040-01165 16 16 27.509 {62 42 23.83 ECY Nor 5267 16 16 03.340 {59 53 45.05 16118{5946 SR 12 13 22CZ Nor 5268 16 16 00.684 {56 58 38.07 16119{5651 MDD Nor 5269 16 16 28.038 {60 15 30.91 16121{6008 M: 13 22DE Nor 5270 8723-01545 16 16 25.796 {59 07 04.98 16122{5859? S: 3 22BB TrA 5271 16 16 43.688 {60 45 20.58 M: 12 22DF Nor 5272 16 16 33.199 {59 08 53.92 RR 13 22DG Nor 5273 16 16 27.791 {58 16 06.52 S: 13 22DH Nor 5274 8719-01901 16 16 21.912 {56 37 48.09 I 13 22DI Nor 5275 16 16 43.283 {59 07 32.98 RR:DK Nor 5276 16 16 33.464 {56 33 04.23 16124{5625 M: 22BC TrA 5277 9041-00380 16 17 30.078 {62 04 59.41 RRABDL Nor 5278 8723-01724 16 17 20.959 {59 25 50.88 16131{5918 3 13 22DM Nor 5279 8723-01105 16 17 40.778 {58 47 32.82 16134{5840 M 3 13 22BD TrA 5280 16 18 06.859 {60 57 58.11 SRDN Nor 5281 16 17 36.191 {56 19 00.19 16135{5611 L: 13 22BE TrA 5282 9045-01040* 16 19 01.715 {64 57 46.40 16143{6450 SR: 2 13 22BF TrA 5283 9041-02377 16 18 48.514 {62 25 47.75 16143{6218 S: 13 22DO Nor 5284 16 18 11.143 {57 34 52.31 EA* 12 16BG TrA 5285 16 18 54.887 {61 06 45.03BH TrA 5286 9037-02582 16 19 07.034 {61 22 06.85 RR 12DP Nor 5287 9037-00027 16 18 56.729 {60 18 25.16 S: 22DQ Nor 5288 8723-00735 16 18 55.133 {59 45 56.66 S: 3 13 22BI TrA 5289 16 19 12.854 {60 54 01.84 RR 13 22DR Nor 5290 16 18 52.673 {57 43 04.01 16147{5735 M: 13 22DS Nor 5291 8723-00929 16 19 10.951 {58 48 19.58 SR 3 5BK TrA 5292 16 19 23.861 {60 44 32.25 RRAB 22DT Nor 5293 8719-01997 16 19 06.748 {56 42 21.71 S: 13* 22BL TrA 5294 16 19 58.198 {62 27 45.76 16154{6220 S: 22BM TrA 5295 16 19 57.340 {61 58 27.12 16155{6151 M 22DU Nor 5296 16 20 03.624 {60 14 02.24 16157{6006 M 22BN TrA 5297 9041-02331 16 20 23.866 {62 19 46.27 16159{6212 M 22DV Nor 5298 8723-01966* 16 20 01.794 {59 24 49.36 16157{5917 3 13 22DW Nor 5299 16 20 07.611 {59 42 15.81 16158{5935 M 3 13 22BO TrA 5300 9037-00329 16 20 35.695 {60 39 42.91 S: 13 22BP TrA 5301 16 20 48.774 {61 14 45.72 16164{6107 M: 12 22BQ TrA 5302 16 21 24.950 {64 42 16.75 RRAB 22DX Nor 5303 8723-02012 16 20 35.568 {59 01 16.64 M 3 13 22BR TrA 5304 16 21 30.833 {63 19 40.60 16169{6312 22BT TrA 5305 9041-02861 16 21 16.873 {62 26 19.30 16167{6219 S: 13 22BS TrA 5306 16 21 26.568 {62 59 10.73 SRDY Nor 5307 8723-01560 16 21 01.927: {59 18 32.40: EA* 3 16DZ Nor 5308 16 21 17.081 {59 27 17.91 16170{5920 M 3 13 22EE Nor 5309 16 21 15.563 {59 01 33.07 RR 22BU TrA 5310 16 21 46.901 {62 13 22.85 M: 13 22BV TrA 5311 9037-01515 16 21 32.489 {60 31 27.12 RRAB 3
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Table 2: Positions and identi�ations in MWF 175GCVS HV GSC RA(J2000) De(J2000) IRAS Type ChartsBW TrA 5312 16 21 55.050 {61 17 50.65 16176{6110? SR: 13 22EF Nor 5313 8723-00696 16 21 39.238 {58 41 57.19 16174{5834 M:EG Nory 5314 9037-02327 16 22 11.846 {61 15 54.40 16177{6108 S: 3BX TrA 5315 9037-01334 16 22 03.854 {60 23 03.05 SR: 3 22EH Nor 5316 16 22 11.352 {60 02 19.86 SRBY TrA 5317 16 22 33.913 {60 37 01.74 RR 22EI Nor 5318 16 22 09.776 {59 36 27.25 RRAB 3 16EK Nor 5319 16 22 19.975 {59 09 11.74 RRAB 3 16BZ TrA 5320 16 22 54.724 {62 56 50.76 M 22EL Nor 5321 16 22 22.004 {58 02 41.22 S:CC TrA 5322 9037-00688 16 23 03.473 {61 46 21.32 16185{6139 M 3 12 13 22EM Nor 5323 8719-01296 16 22 27.116 {56 20 43.31 EW:* 4 16CD TrA 5324 9045-00673* 16 23 46.938 {63 57 43.77 S: 3 13 22CE TrA 5325 16 24 47.227 {64 17 39.86 RRABEN Nor 5326 16 23 51.866 {58 36 02.79 16196{5829 S: 13 22EO Nor 5327 8719-01904 16 23 52.598 {56 47 53.70 EA* 16 22RT Nor 3284 8723-01591 16 24 18.698 {59 20 38.18 16200{5913 RCB 3 6 8 10 22 23EP Nor 5328 16 24 36.985 {57 08 57.30CF TrA 5329 9041-03151 16 25 32.069 {63 25 49.12 16209{6319 S:CG TrA 5330 16 25 28.737 {61 43 57.34 16210{6137 M 22EQ Nor 5331 8723-00590 16 25 22.207 {58 27 49.64 16211{5820 M 3 22ER Nor 5332 8723-00641 16 25 43.354 {59 47 34.48 M 3 13 22CH TrA 5333 16 25 54.999 {60 34 43.89 RR 3ES Nor 5334 16 25 44.819 {58 43 58.80 E: 22CI TrA 5335 16 26 22.183 {63 19 00.27 RR 13 22EU Nor 5336 8723-01502 16 26 22.202 {58 24 16.70 S: 3 22ET Nor 5337 16 26 34.982 {60 06 32.03 EA* 3 18EV Nor 5338 16 26 24.362 {58 54 29.40 16221{5847 SR: 3 13 22CK TrA 5339 16 26 57.822 {61 44 31.75 RR 22CL TrA 5340 16 27 10.812 {62 52 24.78 EEW Nor 5341 16 26 54.542 {58 30 21.90 RR 22CM TrA 5342 9037-02213 16 27 28.243 {61 15 30.64 E/SD:EX Nor 5343 8720-02114 16 26 58.256 {57 09 16.78 EA* 16EY Nor 5344 16 27 23.617 {60 09 11.54 RR 22EZ Nor 5345 16 28 01.425 {60 05 32.18 16236{5958 SR: 12FF Nor 5346 8720-00886 16 27 51.446 {57 21 36.83 13 22CN TrA 5347 9041-01110 16 28 29.755 {61 55 50.95 RRCO TrA 5348 16 28 20.834 {60 20 18.58 RR 13 22CP TrA 5349 16 28 57.209 {61 58 11.17 16244{6151 SRACQ TrA 5350 16 29 01.859 {63 38 24.23 RRFG Nor 5351 8720-01342 16 28 18.398 {57 23 03.44 13 22FH Nor 5352 16 28 38.999 {59 11 16.61 RR 13 22FI Nor 5353 16 28 46.211 {60 16 48.34 16244{6010 RR: 13 22CR TrA 5354 16 29 26.780 {62 10 54.25 16249{6204 M 3FL Nor 5355 8716-01342 16 28 35.575 {55 50 05.39 16245{5543 S: 2 4FK Nor 5356 16 29 07.751 {59 49 14.28 EA* 16 22CS TrA 5357 9045-02316* 16 29 54.275 {64 36 45.34 F16251{6430 E: 22CT TrA 5358 16 29 21.018 {61 11 02.20 E/SD 13 22FM Nor 5359 8720-01513* 16 29 10.194 {56 54 02.61 16250{5647 M 2 22FN Nor 5360 8724-01006 16 29 43.253 {59 43 43.03 16254{5937 M 22FO Nor 5361 8720-00537* 16 29 51.893: {57 43 19.53: 16255{5736 S:FP Nor 5362 16 29 55.411 {57 52 34.70 L:CU TrA 5363 9045-02700 16 31 02.587 {65 02 04.67 RRAB 2CV TrA 5364 9037-00240 16 30 25.846 {60 31 55.06 16260{6025 RR 1 3FQ Nor 5365 16 30 10.299 {57 19 52.63 RR: 17CW TrA 5366 9037-00609 16 30 46.469 {61 42 16.38 16262{6135 RRCX TrA 5367 16 31 12.904 {61 22 12.72 16267{6115 M 22FR Nor 5368 8720-00115 16 30 44.839 {57 53 27.38 13 22FS Nor 5369 8724-01619 16 31 17.585 {59 59 32.96 16269{5953 M 1 3 22CY TrA 5370 9037-01910* 16 31 19.126 {60 45 51.61 E/SD:
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Table 2: Positions and identi�ations in MWF 175GCVS HV GSC RA(J2000) De(J2000) IRAS Type ChartsCZ TrA 5371 9037-01323 16 31 40.121 {61 39 09.36 16271{6132 3DD TrA 5372 16 31 48.342 {61 46 37.47 16273{6140 M: 22DE TrA 5373 9041-00798 16 31 52.673 {62 33 26.82 16273{6227 SR 22DF TrA 5374 16 31 58.296 {61 07 54.47 S:FT Nor 5375 8724-00360* 16 31 39.869 {58 43 35.88 16274{5837 1 3 13 22FU Nor 5376 8720-00948 16 31 51.766 {57 13 22.26 16276{5706 MRY Nor 8724-00241 16 32 04.236 {58 21 13.07 16278{5814 M 1 3 13 22FV Nor 5377 16 31 50.990 {56 14 57.02 16277{5608 L:DG TrA 5378 16 33 16.739 {63 00 53.04 MFW Nor 5379 16 32 36.267 {56 59 04.77 EA* 16FY Nor 5380 16 32 33.928 {56 33 18.15 16284{5626 M: 13 22FX Nor 5381 16 33 06.987 {59 39 06.14 RRAB 22DH TrA 5382 16 33 20.626 {61 32 10.35 RR:DI TrA 5383 9045-02887 16 33 55.226 {64 34 39.94 RR: 2 3 22DK TrA 5384 9045-02845 16 33 56.904 {64 29 44.88 F16292{6423 S:DL TrA 5385 16 33 43.088 {62 14 02.26 16291{6207 M:DM TrA 5386 9037-00420 16 33 47.743 {61 39 03.02 S: 3FZ Nor 5387 8720-01330 16 33 31.409 {57 57 28.62 16293{5751 M: 13 22GG Nory 5388 16 34 04.040 {59 05 13.36 SRGH Nor 5389 8716-01555* 16 33 44.937 {56 00 14.55 16296{5554DN TrA 5390 15 33 53.959 {61 36 53.16 S:DO TrA 5391 16 35 57.945 {64 45 10.45 16312{6439 M 2 13 19 22GI Nor 5392 8720-00732* 16 35 07.098 {57 11 34.33 16309{5705 SR: 13 22GK Nor 5393 8708-00412 15 34 50.816 {58 23 58.78 EA* 22DP TrA 5394 9042-02170 16 36 13.169 {63 42 11.70 RR 3 13 22DQ TrA 5395 16 36 03.371 {61 23 00.95 RR 13 22DR TrA 5396 9026-05447 15 35 44.467 {61 57 24.91 15315{6147? M: 13 22DS TrA 5397 9046-00280 16 37 07.772 {64 17 08.74 16324{6411 RRAB 2 3 13 22VW Ara 5398 16 35 59.406 {56 37 09.81 EA* 2 16DT TrA 5399 9046-00467 16 37 32.880 {65 04 41.74 16327{6458 M 2 13 19 22DU TrA 5400 16 37 08.151 {62 27 27.74 M 3 13 22VX Ara 5401 8724-01720 16 36 58.459 {59 34 14.20 16326{5928 1VY Ara 5402 16 36 57.284 {58 46 45.93 16326{5840 M:VZ Ara 5403 16 37 29.773 {58 23 51.05 RRAB 1 13 15 22WW Ara 5404 16 37 56.030 {58 11 34.32 M 13 22WX Ara 5405 16 37 54.336 {56 33 32.75 M: 13 22DV TrA 5406 9046-02261 16 39 25.510 {64 31 09.01 SR: 2 3 22WY Ara 5407 16 38 57.826 {59 36 18.78 13 22WZ Ara 5408 8720-00834 16 39 09.584 {57 53 36.14 E/DS: 13 22XX Ara 5409 8724-00704 16 39 26.666 {59 31 48.65 EA* 1 16XY Ara 5410 8720-00662 16 39 13.322 {57 56 10.00 SR 13 22XZ Ara 5411 16 40 06.290 {58 51 38.44 M:DW TrA 5412 9042-03122 16 41 01.817 {63 32 33.18 RR 3YY Ara 5413 8725-01642 16 41 20.568 {59 52 30.32 RV: 1 13 22DX TrA 5414 9042-00758 16 42 21.066 {62 03 58.21 E 13 22YZ Ara 5415 16 42 44.600 {60 06 56.10 16383{6001 M 1 13 22DY TrA 5416 16 44 36.744 {61 34 07.67 F16401{6128? M: 22DZ TrA 5417 16 46 01.778 {63 04 50.55 E/SD 22EE TrA 5418 9042-01244 16 46 12.555 {62 20 11.59 16416{6214 S: 3 22Known variables (Prager 1930)SU Nor 8708-02211 15 44 35.316 {58 53 24.29 EA* 14SV Nor 8708-01474 15 45 21.890 {59 49 27.66 EW* 14SZ Nor 15 55 33.140 {56 43 32.26 EA/K 14S TrA 9044-00358 16 01 10.735 {63 46 34.32 15566{6338 DCEP 7 8 19RV Nor 8714-00914 16 04 10.224 {56 04 47.75 CEP 14U TrA 9040-00921 16 07 19.049 {62 54 36.38 CEP* 8 19RX Nor CST:SS Nor 3959 8723-00573 16 13 21.888 {59 46 56.64 16090{5939 M 3 22
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Table 2: Positions and identi�ations in MWF 175GCVS HV GSC RA(J2000) De(J2000) IRAS Type ChartsTY Nor 8719-01819 16 14 12.196 {56 50 01.86 EA* 14TZ Nor 8719-01395* 16 16 07.047 {57 43 30.75 EA* 3 14RR TrA 3282 9041-01425 16 18 22.783 {62 44 13.34 EA* 22S Nor 8719-00158 16 18 51.766 {57 53 58.78 16146{5746 DCEP 3 8 9 11 19 20RS TrA 3283 9037-00275 16 21 58.531 {61 27 08.75 16175{6120 M: 19UX Nor 16 27 44.774 {56 47 07.52 CWB 2 14VW Nor 8724-00824 16 31 34.001 {58 34 13.80 RRAB 3 14 21 22RT TrA 3285 9042-00226 16 34 30.950 {63 07 59.95 CWB 3 6 8 10 19 22UZ Ara 8720-00482 16 36 53.239 {56 18 23.26 EA* 2 14Y Ara 3168 8724-01693 16 39 05.532 {59 48 22.57 16347{5942 M 1 13 19 22R Ara 8720-02094 16 39 44.980 {56 59 40.11 EA* 2 8 19FINDING CHART REFERENCES for Table 2:1 Bateson, F.M., Morel, M. 1984, Charts for Southern Variables, ser. 172 Bateson, F.M., Morel, M. 1985, Charts for Southern Variables, ser. 183 Bateson, F.M., Morel, M. 1988, Charts for Southern Variables, ser. 204 Bateson, F.M., Morel, M., Sumner, B., Winnett, R. 1980, Charts for Southern Variables, ser. 125 Charlier, L. 1965, Ann. Sterrew. Leiden, 22, 1476 European Spae Ageny. 1997, The Hipparos and Tyho Catalogues (Noordwijk: ESA SP-1200), 137 European Spae Ageny. 1997, The Hipparos and Tyho Catalogues (Noordwijk: ESA SP-1200), 158 European Spae Ageny. 1997, The Hipparos and Tyho Catalogues (Noordwijk: ESA SP-1200), 169 Fernie, J.D. 1961, Astrophys. J., 133, 6410 Grenon, M., M�egevand, D., Weber, L. 1992, The Hipparos Input Catalogue, 7, Annex 211 Hagen, J.G. 1906, Atlas Stellarum Variabilium, ser. V (Berlin: Felix L. Dames)12 Ho�meister, C. 1963, Ver�o�. Sternw. Sonneberg, 6, 113 Kazanasmas, M.S. 1964, Atlas Poiskovykh Kart, Ch. II (Odessa: Odessa Astr. Obs.)14 Kruytbosh, W.E. 1930, Bull. Astr. Inst. Netherlands, 5, 21915 Kruytbosh, W.E. 1932, Bull. Astr. Inst. Netherlands, 6, 23316 Kruytbosh, W.E. 1935, Bull. Astr. Inst. Netherlands, 7, 25317 Kruytbosh, W.E. 1936, Bull. Astr. Inst. Netherlands, 8, 118 Mergentaler, J. 1937, Bull. Astr. Inst. Netherlands, 8, 13519 Sovil, C.E. 1990, The AAVSO Variable Star Atlas, 2nd ed. (Cambridge: AAVSO)20 Sellier, A., Turon, C., Mermilliod, J.-C. 1992, The Hipparos Input Catalogue, 7, Annex 321 Tsesevih, V.P., Kazanasmas, M.S. 1963, Atlas Poiskovykh Kart dlya Peremennykh Zvezd Tipa RR Liry iDrugikh (Odessa: Odessa Astr. Obs.)22 Tsesevih, V.P., Kazanasmas, M.S. 1971, Atlas Poiskovykh Kart Peremennykh Zvezd (Mosow: Astr. Coun-il, Aad. Si., U.S.S.R.)23 Zhilyaev, B.E., Orlov, M.Ya., Pugah, A.F., Rodriges, M.G., Totohava, A.G. 1978, Zvezdy tipa R SevernojKorony (Kiev: Naukova Dumka)REMARKS to Table 2:R Ara = HD 149730 (B9) = CPD �56Æ7804 = CoD �56Æ6482 = 1RXS J163943.2{565928= 1WGA J1639.7{5659 = 2E 1635.5{5653 = 2RXP J163945.7{565932 = CCDM 16397{5700 A = GC 22364= HIP 81589 = HJ 4866 A = PPM 345281 = SAO 244037 = TD1 19346. Type EA/DM:.Y Ara = HD 149554 (Md) = CPD �59Æ6790 = 153.1908 = PPM 772486UZ Ara. Type EA/SD:.VW Ara. Type EA/SD.WW Ara. Bright on DSS2 (UK Shmidt IIIaF) plate A1T2.WX Ara. Bright in USNO-A1.0/A2.0.WY Ara. Absent from both USNO-A1.0 and USNO-A2.0. Extremely faint on GSS (SERC-V) plate 06AHand DSS2 (UK Shmidt IIIaF) plate A1T2.WZ Ara. The oordinates in IBVS 4347 are inorret.XX Ara. Type EA/DS.XY Ara. The oordinates in IBVS 4347 are inorret.YY Ara = CoD �59Æ6248 = He 3-1232YZ Ara. Companion, brighter on GSS (SERC-V) plate 06AH, at � = 8:0066, � = 155:Æ8.S Nor = HR 6062 = HD 146323 (G0p) = CPD �57Æ7821 = CoD �57Æ6342 = 2MASSI J1618518{575359= GC 21898 = HIP 79932 = NGC 6087-155 = PPM 344832 = SAO 243586RT Nor = CPD �59Æ6719 = 112.1910 = CSS 2324 = HIP 80365RV Nor = 55.1920
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RX Nor = 57.1920. No identi�ation reorded.RY Nor = 58.1920SS Nor = CoD �59Æ6051 = 2MASSI J1613218{594656SU Nor. Type EA/SD.SV Nor. Type EW/KW.TY Nor = CPD �56Æ7432 = 2MASSI J1614121{565002. Type EA/SD:.TZ Nor = 2MASSI J1616070{574330. Type EA/SD:. All three GSC images are lassi�ed non-stellar. Thereis a ompanion, GSC 8719-00574, slightly fainter on GSS (SERC-V) plate 06AH, at � = 7:0077, � = 99:Æ6.WX Nor. Type EA/SD. Kruytbosh's harts for WX Nor and WZ Nor have been interhanged. His hart 2refers to WX Nor.WZ Nor. Type EA/SD:. Kruytbosh's harts for WX Nor and WZ Nor have been interhanged. His hart 1refers to WZ Nor.XX Nor = MSX5C G323.8725{02.6793?XY Nor. Type EA/DM.XZ Nor = MSX5C G323.4188{03.9787. GSC image is lassi�ed non-stellar.YY Nor. Type EA/SD.ZZ Nor = MSX5C G324.1945{03.4644? Absent from USNO-A2.0.AA Nor. GSC image is lassi�ed non-stellar.AC Nor. Type EA/SD:.AD Nor = MSX5C G323.8385{04.5466AF Nor = CSS 2289 = MSX5C G325.9556{02.0994AG Nor = IRAS S15485{5644 = IRAS S15486{5644 = IRAS S15487{5644 = MSX5C G325.7908{02.2984AK Nor = MSX5C G324.4559{04.2282AL Nor = MSX5C G324.0163{04.8055AM Nor = MSX5C G324.1303{04.8204AN Nor = MSX5C G324.1524{04.7943AO Nor = MSX5C G324.4092{04.6742. Absent from USNO-A2.0.AP Nor = HD 142154 (Ma) = CoD �58Æ6232 = CPD �58Æ6466 = IRSV 1552{5856= MSX5C G324.7477{04.2776 = PPM 772159AQ Nor. There is a signi�ant disrepany between the USNO-A1.0, USNO-A2.0, and DSS2 (UK ShmidtIIIaF plate A1AN) positions and that measured on GSS (SERC-V) plate 06Q1, the former positions alllying roughly 200to the east of the position listed in Table 2.AT Nor. Type EA/SD:.AV Nor = MSX5C G325.7853{03.5148AX Nor = MSX5C G325.0418{04.5546. The hart by Tsesevih & Kazanasmas is inverted.AZ Nor = MSX5C G325.3068{04.4718. Absent from both USNO-A1.0 and USNO-A2.0.BB Nor. Bright on DSS2 (UK Shmidt IIIaF) plate A1AN. Sarely visible on GSS (SERC-V) plate 06Q1.Absent from USNO-A1.0 and USNO-A2.0. USNO-A1.0 0300-25942295 is a ompanion, brighter on GSSplate 06Q1, at approximately � = 3:008, � = 98Æ.BE Nor. Type EA/SD:.BH Nor. Type EQ/DM:. GSC image is lassi�ed non-stellar.BK Nor = MSX5C G325.8447{04.7898. GSC image is lassi�ed non-stellar.BP Nor. There is a ompanion, brighter on GSS (SERC-V) plate 06Q1, at � = 9:0050, � = 258:Æ2.BS Nor. Bright on DSS2 (UK Shmidt IIIaF) plate A1AN. There is a ompanion, fainter on GSS (SERC-V)plate 06Q1, at � = 9:0022, � = 218:Æ6.BV Nor = IRSV 1604{5619 = MSX5C G327.6896{03.3479BW Nor = 2MASSI J1608355{601010BX Nor = MSX5C G326.8855{04.3540? Bright on DSS2 (UK Shmidt IIIaF) plate A1AN.BY Nor = 2MASSI J1610228{594239BZ Nor = 2MASSI J1610259{585729CC Nor =MSX5C G327.1485{04.4626? The MSX5C soure appears oinident with 2MASSI J1610429{573819,for whih no optial ounterpart is evident. The IRAS soure identi�ed with CC Nor may be a blend betweenthis soure and 2MASSI J1610419{573826 to the southwest.CD Nor = 2MASSI J1610537{573250 = 2MASSI J1610531{573246 = MSX5C G327.2285{04.4105?CE Nor = 2MASSI J1611132{600220. Type EA/DS.CF Nor = 2MASSI J1611308{600753. Bright in USNO-A1.0/A2.0, where it is blended with a ompanion,fainter on GSS (SERC-V) plate 06Q1, at � = 4:0067, � = 215:Æ3.CG Nor = 2MASSI J1611156{581539CH Nor = 2MASSI J1611249{563910. Absent from both USNO-A1.0 and USNO-A2.0.CI Nor = 2MASSI J1612133{600423CK Nor = 2MASSI J1612199{580917CL Nor = 2MASSI J1612391{575813. Type EA/SD:.CM Nor = 1RXS J161250.6{582450 = 2MASSI J1612503{582440. Type EA/SD:. GSC image is lassi�ed
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non-stellar. There are two entries eah in USNO-A1.0 and USNO-A2.0, orresponding to POSS �elds 0136and 0137. The entries for �eld 0136 are blends with a ompanion, muh fainter on GSS (SERC-V) plate06Q1, at � = 7:0051, � = 293:Æ5.CN Nor = 2MASSI J1613446{583041. GSC image is lassi�ed as a blend. It onsists of CN Nor andGSC 8723-01631, a lose ompanion of nearly equal brightness on GSS (SERC-V) plate 06AH, at � = 5:0066,� = 91:Æ7. There are two entries eah in USNO-A1.0 and USNO-A2.0, orresponding to POSS �elds 0136and 0137. The entries for �eld 0137 are blends between CN Nor and GSC 8723-01631.CO Nor = 2MASSI J1614043{585540CP Nor = 2MASSI J1614040{581821. Type EA/SD.CQ Nor = 2MASSI J1614102{573035CR Nor = 2MASSI J1614176{583443. There is a lose ompanion, fainter on GSS (SERC-V) plate 06AH, at� = 7:0051, � = 210:Æ4.CS Nor = 2MASSI J1615032{601042 = 2MASSI J1615034{601041CT Nor = 2MASSI J1615239{580651CU Nor = 2MASSI J1615145{564331CV Nor = 2MASSI J1615221{573154 = MSX5C G327.6775{04.8119CW Nor = 2MASSI J1615235{561939 = MSX5C G328.5153{03.9481CX Nor = 2MASSI J1615419{572221. Type EB/DS.CY Nor = 2MASSI J1616033{595345CZ Nor = 2MASSI J1616006{565838 = MSX5C G328.1252{04.4736?DD Nor = 2MASSI J1616279{601531DE Nor = 2MASSI J1616258{590704DF Nor = 2MASSI J1616331{590853DG Nor = 2MASSI J1616277{581606DH Nor = 2MASSI J1616218{563748 = MSX5C G328.4028{04.2589DI Nor. Not deteted in 2MASSI.DK Nor = 2MASSI J1616334{563304 = MSX5C G328.4763{04.2213. Absent from USNO-A1.0.DL Nor = 2MASSI J1617209{592550DM Nor = 2MASSI J1617407{584733 = 2MASSI J1617407{584732DN Nor = 2MASSI J1617361{561900 = MSX5C G328.7440{04.1542DO Nor = 2MASSI J1618111{573452 = S 5698. Type EA/SD.DP Nor = 2MASSI J1618566{601825DQ Nor = 2MASSI J1618550{594557DR Nor = 2MASSI J1618526{574304DS Nor = 2MASSI J1619109{584819DT Nor = 2MASSI J1619067{564222. Kazanasmas provides two harts, the seond of whih is inorret.DU Nor = 2MASSI J1620035{601402DV Nor = 2MASSI J1620018{592448. Absent from USNO-A2.0. GSC image is lassi�ed non-stellar. There isa lose ompanion, fainter on GSS (SERC-V) plate 06AH, at approximately � = 3:002, � = 356Æ.DW Nor = 2MASSI J1620075{594215DX Nor = 2MASSI J1620355{590116DY Nor = 2MASSI J1621019{591832. Type EA/SD.DZ Nor = 2MASSI J1621170{592718EE Nor = 2MASSI J1621155{590133EF Nor = 2MASSI J1621392{584157EG Nor. In the onstellation Triangulum Australe. The delination in HB 884 is in error by +1Æ.EI Nor = 2MASSI J1622097{593627. Absent from both USNO-A1.0 and USNO-A2.0.EK Nor = 2MASSI J1622199{590911EL Nor = 2MASSI J1622219{580241EM Nor. Type EW:/KE:. Not deteted in 2MASSI.EN Nor. The GSS image on SERC-V plate 06AH is elongated, probably an unresolved double. The enter-of-light oordinates are listed in Table 2, and in USNO-A1.0 and USNO-A2.0.EO Nor. Type EA/SD:.ET Nor. Type EA/SD.EX Nor. Type EA/SD:.FI Nor. Bright on DSS2 (UK Shmidt IIIaF) plate A1T2. There is a ompanion, brighter than the variableat minimum on GSS (SERC-V) plate 06AH, at � = 10:0012, � = 12:Æ5.FK Nor. Type EA/DS.FL Nor = MSX5C G330.1683{04.9054?FM Nor. GSC image is lassi�ed non-stellar.FN Nor. Absent from USNO-A2.0.FO Nor. GSC image, lassi�ed non-stellar, and its USNO-A1.0 and USNO-A2.0 ounterparts are blends witha ompanion, fainter on GSS (SERC-V) plate 06AH, at approximately � = 3:000, � = 307Æ.
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FP Nor. There is a ompanion, brighter on GSS (SERC-V) plate 06AH, at � = 9:0045, � = 278:Æ9.FT Nor. GSC image lassi�ed non-stellar.FV Nor. Absent from both USNO-A1.0 and USNO-A2.0.FW Nor. Type EA/SD.GG Nor = QT Nor = 787.1935 = HV 8903. Absent from both USNO-A1.0 and USNO-A2.0. The delinationin HB 884 is in error by �1Æ.GH Nor. GSC image lassi�ed non-stellar.GI Nor. Absent from USNO-A2.0. GSC image, lassi�ed non-stellar, and its USNO-A1.0 ounterpart areblends with a ompanion, fainter on GSS (SERC-V) plate 06AJ, at � = 5:0051, � = 88:Æ0.GK Nor. Type EA/SD. The oordinates in HB 884 are orreted in HB 887.S TrA = HR 5939 = HD 142941 (G5) = CPD �63Æ3765 = CoD �63Æ1146 = GC 21470 = HIP 78476= PPM 361800 = S 5939 = SAO 253377U TrA = HD 143999 (F5) = CPD �62Æ5187 = CoD �62Æ1019 = 2MASSI J1607189{625438 = GC 21614= HIP 78978 = PPM 361877 = SAO 253430. Type CEP(B).Y TrA = 2MASSI J1614092{620545 = 113.1907 = CSS 914 = Hen 4-160RR TrA = CPD �62Æ5265 = 2MASSI J1618226{624414 = 110.1910. Type EA/SD.RS TrA = CoD �61Æ5377 = 111.1910RT TrA = CPD �62Æ5377 = 113.1910 = HIP 81157RX TrA = MSX5C G321.4724{03.9510. GSC image lassi�ed non-stellar.RY TrA = MSX5C G321.1651{04.5456SS TrA = CPD �60Æ5965 = CoD �60Æ5753. Type EA/SD:.ST TrA. There is a di�use objet (galaxy?), slightly fainter on GSS (SERC-V) plate 06Q1, at � = 4:0043,� = 187:Æ3. The USNO-A1.0 and USNO-A2.0 ounterparts may be blends. Tsesevih & Kazanasmasprovide two harts; that in Part IV, p. 48 is inverted.SZ TrA. The USNO-A1.0 and USNO-A2.0 ounterparts are blends with a lose ompanion, slightly fainter onGSS (SERC-J) plate 007I, at approximately � = 1:007, � = 115Æ. It is unlear whih of these two omponentsis the variable.TT TrA. Absent from USNO-A2.0. All four GSC images are lassi�ed non-stellar, and are blends of at leasttwo stars, maybe more. There is a lose ompanion, fainter on GSS (SERC-J) plate 007I and DSS2 (UKShmidt IIIaF) plate A2DN, at approximately � = 6:003, � = 202Æ. The USNO-A1.0 ounterpart refers to ablend of these two omponents.UU TrA = IRAS S15486{6340. Elongated image on GSS (SERC-J) plate 00JI. A blended double?VV TrA. Absent from USNO-A1.0.WZ TrA. Absent from USNO-A2.0. GSC image lassi�ed non-stellar.XX TrA. GSS image on SERC-J plate 007I is elongated, probably double.XY TrA. The USNO-A1.0 ounterpart appears to be a blend with a ompanion, fainter on GSS (SERC-J)plate 00JI, at approximately � = 4:003, � = 43Æ.YY TrA. Bright on DSS2 (UK Shmidt IIIaF) plate A1AN.YZ TrA. Absent from USNO-A1.0. Bright on DSS2 (UK Shmidt IIIaF) plate A1AH. There is a ompanion,brighter on GSS (SERC-J) plate 00JI, at � = 7:0058, � = 67:Æ2.AB TrA = 1RXS-F J160609.0{614445?AC TrA = 2MASSI J1607558{642505AD TrA = 2MASSI J1608248{614008. GSC image lassi�ed non-stellar.AE TrA = 2MASSI J1609413{644530. There is a ompanion, slightly fainter on GSS (SERC-J) plate 00JI, at� = 10:0058, � = 152:Æ4.AF TrA = 2MASSI J1608588{602042AG TrA = 2MASSI J1609374{602751AH TrA = 2MASSI J1610598{623102AI TrA = 2MASSI J1610491{603227AK TrA = 2MASSI J1611373{623146. There are ompanions, both brighter on GSS (SERC-V) plate 06Q1,at � = 3:0097, � = 111:Æ3, and � = 7:0000, � = 71:Æ9.AL TrA = 2MASSI J1612017{614233AM TrA = 2MASSI J1612358{643837. GSC image lassi�ed non-stellar.AN TrA = 2MASSI J1612325{633354. The GSS image on SERC-J plate 00JI is distorted, double?AO TrA = 2MASSI J1612428{625256. Bright on DSS2 (UK Shmidt IIIaF) plate A1AH. GSC image lassi�ednon-stellar.AP TrA = 2MASSI J1612413{611721AQ TrA = 2MASSI J1613373{634147 = 2RXP J161338.6{634146AR TrA = 2MASSI J1613597{622935AS TrA = 2MASSI J1613350{601316. Type E/KW:. In the onstellation Norma. The delination in HB 884is in error by �1Æ.AT TrA. Not deteted in 2MASSI. The USNO-A1.0 and USNO-A2.0 ounterparts are blends with a ompanion,fainter on GSS (SERC-V) plate 06Q1, at approximately � = 5:000, � = 279Æ. The ompanion annot be
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exluded as the variable.AU TrA = 2MASSI J1614390{615601AV TrA = 2MASSI J1615550{645110AW TrA = 2MASSI J1615584{631415AX TrA = 2MASSI J1615482{615853AY TrA = 2MASSI J1616263{630240. GSC image lass�ed non-stellar. There is a lose ompanion, slightlyfainter on DSS2 (UK Shmidt IIIaF) plate A1AH, at � = 5:0067, � = 177Æ8. It is unlear whih omponentis the variable.AZ TrA = 2MASSI J1616275{624225BB TrA = 2MASSI J1616435{604521BC TrA. Not deteted in 2MASSI.BD TrA = 2MASSI J1618067{605758BE TrA = 2MASSI J1619017{645746 = IRAS F16143{6450. GSC image lassi�ed non-stellar.BF TrA = 2MASSI J1618485{622546BG TrA = 2MASSI J1618547{610645BH TrA = 2MASSI J1619068{612206BI TrA = 2MASSI J1619127{605402BK TrA = 2MASSI J1619237{604432. The USNO-A1.0 and USNO-A2.0 positions may be a�eted by aompanion, fainter on GSS (SERC-V) plate 06AH, at approximately � = 3:005, � = 142Æ.BL TrA = 2MASSI J1619580{622746BM TrA = 2MASSI J1619572{615828BN TrA = 2MASSI J1620237{621946 = 2MASSI J1620238{621946BO TrA = 2MASSI J1620355{603943BP TrA = 2MASSI J1620485{611446 = S 5709BQ TrA = 2MASSI J1621249{644217. Image is elongated on GSS (SERC-J) plate 00JI; probably double. TheUSNO-A1.0 and USNO-A2.0 ounterparts appear to be a�eted by another ompanion, fainter on this sameGSS plate, at � = 7:0077, � = 310:Æ8.BR TrA = 2MASSI J1621308{631940BS TrA = 2MASSI J1621265{625911BT TrA = 2MASSI J1621167{622620 = 2MASSI J1621168{622618BU TrA = 2MASSI J1621467{621323. Absent from both USNO-A1.0 and USNO-A2.0.BV TrA = 2MASSI J1621323{603127CD TrA. GSC image lassi�ed non-stellar. There is a ompanion, fainter on GSS (SERC-J) plate 00JI, atapproximately � = 2:009, � = 148Æ.CE TrA. There is a ompanion, brighter on GSS (SERC-J) plate 00JI, at � = 9:0074, � = 58:Æ6.CP TrA. There is a ompanion, brighter on GSS (SERC-V) plate 06AH, at � = 7:0079, � = 168:Æ4.CS TrA. Absent from USNO-A2.0. Both GSC images are lassi�ed non-stellar. There is a ompanion, slightlyfainter on GSS (SERC-J) plate 00JI, at � = 5:0089, � = 186:Æ5, whih may a�et both GSC and USNO-A1.0positions. CS TrA is probably the north omponent of this pair, for whih oordinates are listed in Table 2.CY TrA. GSC image, lassi�ed non-stellar, and its USNO-A1.0 and USNO-A2.0 ounterparts are blends oftwo stars. The brighter omponent is presumed to be the variable. Its ompanion lies at approximately� = 2:006, � = 179Æ.DN TrA. The oordinates in HB 884 are orreted in HB 887.DO TrA = IRAS F16312{6439DR TrA. The oordinates in HB 884 are orreted in HB 887.DS TrA = IRAS F16324{6411DT TrA = GSC 9046-02360 = IRAS F16327{6458EE TrA = IRAS F16416{6214?NSV 07552 = 2MASSI J1615368{592358 = CSV 101561 = P 1073
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Table 3: Positions and identi�ations in MWF 30GCVS HV GSC RA(J2000) De(J2000) IRAS Type ChartsQR Aql 5419 1050-00182 19 20 38.069 +12 55 55.09 46KR Aql 5420 1059-02177 19 25 26.976 +09 38 12.16 19230+0932 S: 33 58KS Aql 5421 19 28 33.363 +13 27 33.54 19262+1321 SR 56KT Aql 5422 1063-00353 19 29 59.904 +12 19 19.74 19276+1212 M: 54 58NSV 12097 5423 19 30 30.699 +13 17 00.58KU Aql 19 31 09.239 +12 26 15.19 19288+1219 M: 54 585424y 19 31 19.611 +13 26 32.63 30KV Aql 5425 1064-02160 19 32 03.216 +11 43 31.44 19297+1137 SR 54KW Aql 5426 19 32 06.092 +13 00 49.13 S:NSV 12123 5427 1068-00959 19 32 29.844 +14 42 44.71KX Aql 5428 19 33 53.686 +14 17 47.30 UG 3 8 11 35 4760 61KY Aql 5429 1064-02268 19 33 58.894 +11 44 04.92 19316+1137 L: 27 54KZ Aql 5430 1056-03943* 19 35 11.001 +09 09 59.25 19327+0903 M 33 58V451 Aql 5431 19 35 35.024 +11 47 16.56 19332+1140 LB 31 34LL Aql 5432 1060-03287 19 35 44.251 +10 21 16.67 19333+1014 SR 56LN Aql 5433 1064-04043* 19 36 16.085 +11 53 20.72 RV 54 58LO Aql 5434 1060-00676* 19 36 28.451 +10 58 13.48 19341+1051 M 33 47 54 58LP Aql 5435 19 37 50.263 +09 20 13.54 L: 58LQ Aql 5436 1602-02607 19 37 42.559 +15 38 08.74 19354+1531 54LS Aql 5437 1064-02144* 19 38 33.569 +12 42 57.86 19362+1236 SRB 33 47 58LU Aql 5438 1602-02673 19 38 51.996 +15 44 10.32 19365+1537 SRB 9 16 24 48NSV 12254 5439 19 39 10.653 +08 30 19.16LV Aql 5440 19 39 08.465 +12 55 25.22 M:LW Aql 19 39 12.704 +12 11 32.65 19368+1204 M 64LX Aql 5441 19 39 07.850 +14 51 27.49 19368+1444 SRA 33 58LY Aql 5442 19 39 45.855 +12 39 41.14 19374+1232 M 19LZ Aql 5443 19 39 45.638 +15 56 11.53 19374+1549 SRA 50MM Aql 5444 1069-00369 19 40 08.664 +14 45 14.04 19378+1438 SRA 54MO Aql 5445 1069-01023 19 40 23.498 +14 57 13.82 M 53MN Aql 5446 1065-00815* 19 40 29.906 +11 44 14.18 19381+1137 LB 33 58MP Aql 5447 19 40 35.661 +15 10 43.87 M 53MQ Aql 5448 19 40 55.738 +12 37 10.23 CWB 39 57 58MR Aql 5449 19 41 10.412 +13 21 25.32 EA* 53TZ Sge 5450 19 41 01.672 +16 56 20.37 19387+1649 SRD: 33 58MT Aql 5451 19 42 12.598 +09 41 33.61 S:MU Aql 1069-03618 19 42 11.534 +13 20 24.83 19398+1313 M 33 47 58UU Sge 5452 19 42 10.375 +17 05 14.45 EA* 6 7 32 37 44MV Aql 5453 1065-00992* 19 42 45.675 +11 32 34.93 19403+1125 SRB 22MW Aql 1069-03742* 19 42 44.356 +13 34 14.94 19403+1326 M 47 63NSV 12332 5454 19 42 56.216 +13 21 23.86MX Aql 5455 19 43 38.059 +14 03 16.22 19413+1356 M:MY Aql 5456 19 43 51.476 +12 07 35.20 RR:MZ Aql 5457 19 44 25.486 +15 14 21.96 S:NN Aql 5458 19 44 33.639 +15 33 30.15 RRAB 53 57 58NP Aql 19 45 00.716 +11 45 50.40 19427+1138? M 64NQ Aql 5459 1065-02439 19 45 07.097 +12 22 33.06 S:NR Aql 5460 19 45 21.535 +09 53 32.07 M 33 58NS Aqly 5461 19 45 28.711 +14 55 02.86 50NT Aql 5462 1615-00509 19 45 52.006 +15 09 20.23 S:NU Aql 5463 19 46 04.263 +11 45 43.10 S:NV Aql 5464 1069-02100 19 46 29.338 +13 51 16.85 19441+1343 SRB 33 49 58NSV 12395 5465 1069-02401* 19 46 43.314 +14 26 23.69 19444+1419UV Sge 19 47 00.051 +16 47 15.51 19447+1639 M 47 66NX Aql 5466 19 47 10.980 +13 29 01.34 E/SD:NY Aql 5467 1066-01152 19 47 38.390 +12 09 23.87 19452+1201 SRB 33 58NZ Aql 19 47 52.081 +13 08 38.65 19455+1301 M: 64OO Aql 5468 1058-00507 19 48 12.648 +09 18 32.22 EW* 2 40 43 47 52V926 Aqly 5469 1062-00024 19 48 13.432 +09 23 42.66 EA* 20 43 52OQ Aql 5470 1070-01813 19 48 32.069 +14 56 54.60 19462+1449 SRB 9
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Table 3: Positions and identi�ations in MWF 30GCVS HV GSC RA(J2000) De(J2000) IRAS Type ChartsUW Sge 5471 19 48 52.965 +17 03 22.93OR Aql 5472 19 48 53.365 +16 03 37.72 19466+1556 SRA 8 41 61OS Aql 5473 1615-02494* 19 49 04.102: +15 25 26.58: 19467+1517 M 8 33 47 58OT Aql 5474 19 49 22.727 +16 03 46.31 M 8 41 61OU Aql 5475 1062-00006 19 49 51.662 +09 23 44.77 19474+0916 M 33 58OV Aql 5476 19 51 08.720 +13 30 59.90OW Aql 5477 1615-00966 19 51 21.816 +15 00 11.92 19490+1452 M 33 47 58 61OX Aql 5478 19 51 24.791 +15 06 41.98 19491+1459 M 33 47 58 61OY Aql 5479 1066-02970 19 51 57.660 +11 47 08.74 33 57 58*V1053 Aql 5480 19 51 54.266 +15 34 40.31 19496+1526 L 28OZ Aql 5481 1066-00693 19 52 29.330: +12 10 14.56: RRAB 21 33 39 57 58PQ Aql 5482 19 53 06.609 +12 59 00.85 SR 21PR Aql 5483 19 53 12.544 +14 09 21.94 M:PS Aql 1066-01926 19 53 42.806 +12 47 52.19 19513+1239 SR 21* 64PT Aql 5484 19 53 43.090 +14 41 08.10 19513+1433 MPU Aql 5485 1066-00713 19 54 01.826 +13 07 10.74 SRBKnown variables (Prager 1931, et al.)W Sge 1206 19 19 32.416 +17 12 19.03 19172+1706 M 16 18 37 47NSV 11913 1207 I:T Sge 1604-01346 19 21 42.058 +17 40 00.41 19194+1734 SRB 16 24 26 47V448 Aql 19 30 21.725 +10 56 08.53 19280+1049 SRA: 30V449 Aqly 1067-00835 19 31 22.658 +13 28 06.17 19290+1321 LB 30* 34SS Aql 1060-00464 19 32 33.497 +10 31 26.58 19301+1024 M 10 63WY Sge 19 32 43.819 +17 44 55.86 N* 5 12 36 51 62V1137 Aql 1068-02115 19 33 01.786 +13 44 42.32 19307+1338 SR: 32EY Aql 19 34 44.603: +15 01 52.05: NA 1 3 5 8 12 1347V452 Aql 1056-03795 19 37 04.378 +09 12 03.60 M 64V453 Aql 19 37 48.786 +10 32 58.55 19354+1026 M 23 31 34 53 58LR Aql 19 37 50.971 +12 47 17.04 19355+1240 M: 47 54 63RT Aql 1064-03145 19 38 01.606 +11 43 18.37 19356+1136 M 9 14 15 16 2447V454 Aql 19 38 25.581 +10 35 42.00 M 63V1289 Aql 19 38 42.174 +12 16 30.37 NL: 11 63V536 Aql 19 38 57.414 +10 30 16.82 19365+1023 INT 29 34 37 56* 63SV Aql 1064-00996 19 39 01.769 +11 56 46.39 19366+1149 M 10 14 47 63SS Sge 19 39 08.381 +16 42 39.75 N: 4 12EZ Aql 1056-02077* 19 39 29.679 +08 36 28.78 19370+0829 RVA 38 45 47 54 65V827 Aql 19 39 50.679 +10 49 40.40 19374+1042 M: 56V455 Aql 19 40 13.399 +13 03 10.61 19378+1256 M 65RV Aql 1061-02097 19 40 43.058 +09 55 51.49 19383+0948 M 9 14 16 47 63MS Aql 1065-03128 19 41 07.128 +11 48 50.04 19387+1141 LB 9 17NSV 12292 19 41 27.698 +10 22 25.43 65V828 Aql 1061-00708 19 43 45.456 +10 52 38.39 EA 64RX Aql 19 45 11.243 +08 26 40.92 19427+0819 M 63ShV svy 19 45 24.271 +14 54 48.76 L 50V457 Aql 19 45 32.778 +12 17 24.77 19431+1210 M 65V1290 Aql 19 46 31.876 +10 47 03.24 ZAND: 42 63NSV 12393 19 46 41.411 +10 27 47.92 63NW Aql 19 47 11.156 +12 29 03.60 M: 63QU Aql 19 47 32.618 +08 34 44.35 19451+0827 M 64NSV 12409 19 47 34.632 +09 22 58.45 19451+0915 64V459 Aql 1062-00502* 19 47 35.964 +09 56 46.72 19452+0949 M 63KK Aql 1070-01597 19 47 49.044 +14 33 07.56 SRD 9AB Sge 19 47 43.480 +17 52 23.99 M 47 66OP Aqly 1058-00287 19 48 08.310 +09 20 45.02 EA* 20 33 43 52 58RY Aql 19 48 23.022 +11 31 29.89 19460+1123 M 10 47 63ST Aql 19 49 16.222 +12 22 12.88 M 10 47 63
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KX Aql = 1RXS-F J193354.0+141748 = 2MASSI J1933536+141748KY Aql = IRC +10429 = MSX5C G048.2405{03.9046KZ Aql. Absent from USNO-A1.0 and USNO-A2.0. GSC image (lassi�ed non-stellar) is a blend with aompanion of nearly equal brightness (on GSS Pal-QV plate 01ZR) at � = 8:0013, � = 128:Æ8.LL Aql = MSX5C G047.2360{04.9459LN Aql = 2MASSI J1936160+115320. GSC image (lassi�ed nonstellar) and its USNO-A1.0 and USNO-A2.0ounterparts are blends with a ompanion, fainter on GSS (Pal-QV) plate 00J2, at approximately � = 5:008,� = 172Æ.LO Aql = MSX5C G047.8646{04.8075. GSC image lassi�ed non-stellar. Absent from USNO-A2.0.LP Aql. There is a ompanion, fainter on GSS (Pal-QV) plate 00J2, at � = 6:0029, � = 284:Æ3.LQ Aql = 2MASSI J1937425+153807 = 2MASSI J1937425+153808 = MSX5C G052.0980{02.8066LR Aql = 2MASSI J1937509+124717 = 66.1903 = MSX5C G049.6239{04.2228 = Ross 258 = Zi 1753. Absentfrom USNO-A1.0 and USNO-A2.0.LS Aql = 2MASSI J1938335+124257 = CMC 1112046 = MSX5C G049.6451{04.4092. GSC image lassi�ednon-stellar.LU Aql = HD 353315 (M2) = BD+15Æ3891 = DO 17958 (M4) = 2MASSI J1938520+154409 = AGK3 +15Æ2056= CMC 512779 = HIP 96637 = IRC +20421 = MSX5C G052.3207{03.0001? = PPM 136690LV Aql = 2MASSI J1939084+125525 =MSX5C G049.8964{04.4325. Absent from USNO-A1.0 and USNO-A2.0.LW Aql = 2MASSI J1939126+121132 = 49.1905 = MSX5C G049.2638{04.8025 = Zi 1761LX Aql = 2MASSI J1939078+145127 = MSX5C G051.5849{03.4859LY Aql = 2MASSI J1939460+123945 =MSX5C G049.7411{04.6921. Absent from USNO-A1.0 and USNO-A2.0.LZ Aql = MSX5C G052.6012{03.0894?MM Aql = 2MASSI J1940085+144511 = MSX5C G051.6146{03.7501MN Aql = CMC 1018425 = DO 6035 (M3). GSC image lassi�ed non-stellar.MO Aql = MSX5C G051.8188{03.7038MP Aql = 2MASSI J1940357+151043. There is a lose ompanion, fainter on GSS (Pal-QV) plate 00J2, at� = 3:0070, � = 280:Æ8.MQ Aql = 2MASSI J1940556+123710. Absent from USNO-A1.0. GSC 1065-02317, fainter on GSS (Pal-QV)plate 00J2, lies at � = 7:0047, � = 106:Æ5.MR Aql = 2MASSI J1941104+132125. Type EA/SD:.MS Aql = HD 355662 (M0) = 431.1928 = AGK3 +11Æ2322 = DO 6052 (M3) = PPM 136770MUAql = 2MASSI J1942115+132025 = 2MASSI J1942120+132031 =MSX5C G050.6267{04.8768? = Ross 261MV Aql = CMC 1018490. Absent from USNO-A2.0. The proper motion of CMC 1018490 is evidently spurious.GSC image (lassi�ed non-stellar) and its USNO-A1.0 ounterpart are blends with a ompanion, fainter onGSS (Pal-QV) plate 00J2, at � = 5:0070, � = 84:Æ7, whih appears to have been used as the �rst-epoh positionof CMC 1018490.MW Aql = 2MASSI J1942443+133414 = 70.1903 = MSX5C G050.8934{04.8790? = Zi 1773. Absent fromUSNO-A1.0 and USNO-A2.0. GSC image lassi�ed non-stellar. There is a ompanion, fainter on GSS(Pal-QV) plate 00J2, at � = 7:0043, � = 13:Æ5.MX Aql = 2MASSI J1943380+140315 = MSX5C G051.4228{04.8294. Absent from USNO-A1.0 andUSNO-A2.0.MY Aql = 2MASSI J1943514+120734MZ Aql = 2MASSI J1944255+151421. Absent from USNO-A1.0 and USNO-A2.0. There is a ompanion,brighter on GSS (Pal-QV) plate 00J2, at � = 5:0073, � = 321:Æ4, whih annot be exluded as the variable.NN Aql. Not deteted in 2MASSI.NP Aql = 52.1905 = Zi 1779NQ Aql = 2MASSI J1945071+122232NS Aql = 2MASSI J1945286+145502 =MSX5C G052.3943{04.7905. Absent from USNO-A1.0 and USNO-A2.0.There are several lose ompanions, all brighter on GSS (Pal-QV) plate 00J2 than NS Aql, two at � = 4:0046,� = 98:Æ5 and approximately � = 5:003, � = 344Æ, and two brighter yet at � = 7:0035, � = 63:Æ6 and � = 8:0092,� = 313:Æ1.NT Aql = 2MASSI J1945520+150919 = CMC 1112120 = MSX5C G052.6473{04.7548NV Aql = 2MASSI J1946293+135116 = CMC 1112128NW Aql = 2MASSI J1947111+122903 = 75.1903 = Zi 1787NX Aql = 2MASSI J1947109+132900NY Aql = CMC 1112145NZ Aql = 55.1905 = Zi 1798OO Aql = HD 187183 (G5) = BD +8Æ4224 = 1RXS J194812.9+091826 = 1WGA J1948.2+0919= AGK3 +9Æ2585 = CMC 512949 = PPM 168688 = SAO 125084. Type EW/DW:.OP Aql = S 10948. Type EA/SD.OQ Aql = HD 353832 (K5) = DO 18180 (M1)OR Aql = MSX5C G053.7984{04.9340? Absent from USNO-A1.0 and USNO-A2.0.OS Aql. Absent from USNO-A1.0. Bright on DSS1 (POSS-I E) plate 08N7; faint on GSS (Pal-QV) plate
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03OV. GSC image lassi�ed non-stellar. There is a ompanion, muh brighter on GSS plate 03OV, atapproximately � = 8:005, � = 176Æ.OT Aql. Absent from USNO-A1.0 and USNO-A2.0. Bright on GSS (Pal-QV) plate 03OV. There is aompanion, slightly brighter on DSS1 (POSS-I E) plate 08N7, at approximately � = 4:006, � = 309Æ.OU Aql = IRAS S19474+0916 = Ross 367OW Aql = CSS 2815 = Zi 1808OY Aql. Tsesevih & Kazanasmas provide two harts. The hart in Part I, p. 6 is orret; that in Part II,p. 9 is inorret.OZ Aql = CMC 1018784PP Aql = 114.1905 = CMC 917834 = Zi 1814PQ Aql = 2MASSI J1953066+125900PR Aql = 2MASSI J1953126+140922PS Aql = 2MASSI J1953427+124752 = 56.1905 = Zi 1819. Gessner's hart identi�es PS Aql, not PQ Aql aslabeled.PT Aql = 2MASSI J1953428+144107. Absent from USNO-A1.0 and USNO-A2.0. Bright on GSS (Pal-QV)plate 00J2. There is a ompanion, USNO-A1.0 0975-17241443, at � = 4:0006, � = 138:Æ6, whih is not resolvedon this GSS plate.PU Aql = 2MASSI J1954018+130710QR Aql = MSX5C G047.7436{00.4679QU Aql = 53.1905 = CSS 1159 = DO 6181 (M2) = Zi 1790V340 Aql = HD 354142 (F) = 2MASSI J1955564+155107 = 140.1905 = Zi 1837.Type EA/SD. The oordinates quoted by Nesterov, et al. (1995) are in error.V448 Aql = MSX5C G047.1120{03.5073 = P 1821 = Ross 252V449 Aql = MSX5C G049.04571{02.5139. Ho�meister's hart identi�es V449 Aql, not HV 5424 as labeled.V451 Aql = MSX5C G048.4773{04.2229 = P 1847V452 Aql = 48.1905 = Ross 256 = Zi 1747V453 Aql = P 1858 = Ross 257V454 Aql = 111.1904 = Zi 1754V455 Aql = 110.1905 = MSX5C G050.1387{04.5992 = Zi 1768V457 Aql = 2MASSI J1945327+121724 = 112.1905 = Zi 1780V459 Aql = 76.1903 = Zi 1793. Absent from USNO-A2.0. GSC image lassi�ed non-stellar. There is aompanion, slightly fainter on GSS (Pal-QV) plate 00J2, at � = 6:0073, � = 128:Æ6.V536 Aql = 112.1904 = HH 387 = HRC 294 = Ross 259 = Zi 1758. The hart by Tsesevih & Kazanasmas isrotated, with north at position angle �30Æ.V711 Aql = 82.1903 = Zi 1818. Type EA/SD.V827 Aql = P 1874 = Ross 260V828 Aql = 50.1905 = Zi 1775V926 Aql = S 5341. Type EA/SD:.V1053 Aql = CSV 4854 = P 1921V1137 Aql = 2MASSI J1933017+134442 = CSV 4714 = MSX5C G049.8933{02.7331 = NSV 12135 = P 1834= RAFGL 2413 = RAFGL 4250 = Ross 254 = S 8114. Absent from USNO-A2.0.V1289 Aql = 2MASSI J1938421+121630 = 67.1903 = CSV 4758 = Zi 1756V1290 Aql = 72.1903 = CSV 4809 = Zi 1783. There is a ompanion, of roughly equal brightness on GSS(Pal-QV) plate 00J2, at � = 9:0031, � = 137:Æ6.S Sge = 10 Sge = HR 7609 = HD 188727 (G0p) = BD +16Æ4067 = 2MASSI J1956012+163805= AGK3 +16Æ2074 = CMC 513102 = GC 27601 = HIP 98085 = LS II +16Æ14 = PPM 137241 = SAO 105436= TD1 25711T Sge = HD 181903 (M) = BD +17Æ3940 = 2MASSI J1921420+174000 = DO 17675 (M4) = HIP 95173= IRC +20399 = MSX5C G052.0433+01.5315 = RAFGL 2375W Sge = HD 181332 (Md) = 46.1906 = DO 17635 (M4) = IRC +20396 = MSX5C G051.3936+01.7702RV Sge = 126.1905. Absent from USNO-A1.0 and USNO-A2.0. Bright on GSS (Pal-QV) plate 03OV. Theoordinates by M. & G. Wolf (1906, Astr. Nahr., 170, 361) are inorret; their hart is orret.SS Sge = 11.1926 = N Sge 1916 = SVS 81. Absent from USNO-A1.0 and USNO-A2.0. Not deteted in 2MASSI.2MASSI J1939077+164239 is a lose ompanion, brighter on GSS (Pal-QV) plate 03OV, at � = 8:0062,� = 264:Æ2. There is a seond ompanion, slightly fainter than SS Sge on this plate, at � = 9:0054, � = 302:Æ0.SW Sge = 2MASSI J1953385+175152 = 130.1905 = Zi 1822. Bright on DSS2 (POSS-II F) plate A0BL. Theimage on GSS (Pal-QV) plate 03OV is asymmetri, and may be a blend. The oordinates by M. & G. Wolf(1906, Astr. Nahr., 170, 361) are inorret; their hart is orret.TZ Sge = 2MASSI J1941015+165619 = IRAS S19387+1649. The USNO-A1.0 and USNO-A2.0 positions areblends with a ompanion, fainter on GSS (Pal-QV) plate 03OV, at approximately � = 3:006, � = 53Æ.UU Sge = 2MASSI J1942102+170514 = A 63 = NSV 12320 = PK 53� 3Æ1 = S 8314. Type EA/D:/PN.UV Sge = 2MASSI J1947000+164715 = 117.1905 = Zi 1788WY Sge = N Sge 1783. Type N+UG:+EA. Not deteted in 2MASSI.
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AB Sge = 2MASSI J1947434+175224 = 119.1905 = MSX5C G055.2324{03.7837? = Zi 1799AI Sge = 123.1905 = MSX5C G055.4304{04.5653 = Zi 1807. Absent from USNO-A1.0 and USNO-A2.0.AO Sge = 2MASSI J1954183+174817 = 132.1905 = Zi 1828AS Sge = 2MASSI J1956387+171938 = 142.1905 = CSS2 47 = Zi 1839. Absent from USNO-A1.0 andUSNO-A2.0.NSV 11913 = 47.1906 = CSV 4615 = Zi 1659NSV 12097 = CSV 4695 = P 1825NSV 12123 = CSV 4707 = P 1832NSV 12254 = CSV 4760 = P 1868. Absent from USNO-A1.0 and USNO-A2.0.NSV 12292 = 111.1905 = CSV 8247NSV 12332 = CSV 4785 = P 1889. Not deteted in 2MASSI. The nearby infrared point soure IRAS 19405+1313is identi�ed with a neighboring star, GSC 1069-02566 = 2MASSI J1942511+132103.NSV 12393 = 73.1903 = CSV 4813 = Zi 1785NSV 12395 = CSV 4816 = P 1896. Not deteted in 2MASSI. GSC image and its ounterparts in USNO-A1.0and USNO-A2.0 are blends with a ompanion, fainter on GSS (Pal-QV) plate 00J2, at � = 3:0099, � =180:Æ8. IRAS 19444+1419, identi�ed in Table 3 with NSV 12395, may instead orrespond to a blend of2MASSI J1946462+142638 and 2MASSI J1946401+142635.NSV 12409 = 54.1905 = CSV 4817 = Zi 1791NSV 12477 = 124.1905 = CSV 4845 = Zi 1809NSV 12487 = HD 187894 (F8) = BD +8Æ4245 = 1RXS-F J195203.9+090427 = 1WGA J1952.0+0904= 2RXP J195203.8+090421 = AGK3 +8Æ2642 = 16.1923 = CSV 101899 = PPM 168834 = SVS 30 = Zi 1810NSV 12521 = 81.1903 = CSV 4869 = Zi 1817NSV 12531 = 57.1905 = CSV 4874 = Zi 1824. GSC image lassi�ed non-stellar; its position may be slightlya�eted by two lose ompanions, both fainter on GSS (Pal-QV) plate 00J2, at � = 8:0098, � = 120:Æ7, and� = 8:0070, � = 248:Æ7.NSV 12542 = 115.1905 = CSV 4877 = Zi 1827. Absent from USNO-A1.0.HV 5424 = P 1828.ShV sv = 2MASSI J1945242+145449



32 IBVS 5298
Table 4: Positions and identi�ations in MWF 105, 108, and 111GCVS HV GSC RA(J2000) De(J2000) IRAS Type ChartsV591 Tau 6858 1839-01460 04 47 32.155 +27 41 07.51 04444+2735 LB: 48 63DS Tau 6859 1843-00937* 04 47 48.591: +29 25 11.46: F04446+2919 INST 32 49AO Tau 6860 04 49 44.573 +28 20 29.19 04466+2815 M 30 45 54 65V720 Tau 6861 1843-00616 04 52 01.666 +29 00 04.68 04488+2855 LB: 38AP Tau 6862 1840-00004 04 54 44.705 +26 55 27.16 EA 30 35 65AQ Tau 6863 1840-01183 04 55 57.931 +27 53 27.85 EA* 12 36 59V721 Tau 6864 1840-01223 04 56 03.310 +27 35 59.24 IN: 11BS Tau 6865 1844-00124 04 58 51.379 +28 31 24.42 INS 10 30 65GZ Aur 6866 05 00 03.086 +30 01 08.03 04568+2956 IN: 19 34 56 63 6465V592 Tau 6867 1849-01102 05 01 42.144 +25 15 43.13 EA* 60OZ Aur 6868 2392-00768 05 02 51.977 +32 29 49.27 IS: 10V836 Tau 6869 1849-01615 05 03 06.598 +25 23 19.57 BY 13 14 34 42 49CG Aur 6870 1857-00607 05 03 42.612 +29 11 32.03 EA* 4 36PP Aur 6871 1857-01361 05 04 36.602 +28 41 21.88 L 60CH Aur 6872 05 05 29.509 +31 35 44.53 EA* 60PQ Aur 6873 1857-00255 05 06 11.770 +29 18 48.46 05030+2914 SR 60AR Tau 6874 1853-01564 05 06 16.517 +27 22 16.03 05031+2718 SRNSV 01825 6875 2389-00503 05 06 34.058 +30 46 01.10 05033+3042V723 Tau 6876 05 06 46.136 +28 35 23.34 EA* 60NSV 01829y 6877 1853-00383 05 07 00.211 +26 59 17.54 60 64 656878y 1857-01149 05 07 35.798 +29 00 16.09 05044+2856 L 60*HO Aur 6879 2389-00480 05 07 46.960 +31 20 19.00 IS: 34 60 64 65NT Aur 6880 1857-00258 05 09 05.287 +29 40 18.98 EA* 60 64 65NU Aur 6881 1857-00862 05 09 02.268 +28 40 52.64 RRAB 51 60 64 65NSV 01845 6882 1849-00066 05 09 07.457 +26 08 18.94 05060+2604CI Aur 6883 1857-00440 05 09 22.931 +29 27 16.40 EA* 57BG Aur 6884 1857-00927 05 09 38.467 +28 39 27.32 05064+2835 SRABH Aur 6885 2397-00244 05 12 04.284 +33 57 47.05 RRAB 8 9 15 50 5460 64 65CL Aur 6886 2393-01455 05 12 54.194 +33 30 28.44 EA* 12 36NSV 01869 6887 05 12 46.904 +29 38 59.69DW Aur 6888 05 14 25.836 +30 01 02.42 L 25 30NSV 01896 6889 05 16 09.238 +31 26 03.50NSV 01894 6890 1850-01493 05 16 01.087 +25 18 05.62PW Aur 6891 2390-01601 05 18 27.425 +30 08 50.06 05152+3005 IS 19 34 63 64 65NSV 01930 6892 1859-00031 05 20 21.204 +29 44 23.68NSV 01942 6893 1859-01054 05 21 51.451 +28 38 42.14NSV 01949 6894 05 22 45.710 +29 07 04.38 SNSV 01968 6895 05 25 20.539 +29 45 36.89 E:NSV 01885 6896 1287-00775 05 15 07.642 +18 22 29.17 05121+1819NSV 01886 6897 1846-00442 05 15 29.153 +22 42 08.46NSV 01890 6898 1287-01118 05 15 41.148 +18 40 37.70NSV 01919 6899 1851-00408 05 19 01.997 +24 45 49.14 05159+2442NSV 01932 6900 1304-00869 05 20 09.605 +19 28 48.86 05172+1925 64 65NSV 01931 6901 05 20 06.232 +17 28 47.26NSV 01958 6902 1847-01162 05 24 49.385 +23 06 06.34 05217+2303NSV 01973 6903 1308-00319 05 25 43.133 +20 37 59.59 05227+2035NSV 01976 6904 1304-00301 05 26 10.574 +19 08 15.50 05232+1905NSV 01981 6905 1300-01241 05 26 24.646 +18 15 58.97NSV 01987 6906 1300-00116 05 27 06.487 +16 56 11.40NSV 02026 6907 05 29 58.842 +18 48 09.32NSV 02059 6908 05 31 14.053 +19 29 39.96NSV 02118 6909 1852-00047 05 33 29.160 +24 27 01.02 05304+2425NSV 02134 6910 1301-00547 05 33 35.242 +18 20 56.06 05306+1818NSV 02181 6911 1301-01765 05 34 41.186 +17 53 18.12 05317+1751NSV 02249 6912 1861-00678 05 35 33.847 +23 53 18.17 05325+2351NSV 02302 6913 1865-00665* 05 35 55.300 +25 18 27.99NSV 02442 6914 05 37 26.660 +22 20 31.09
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Table 4: Positions and identi�ations in MWF 105, 108, and 111GCVS HV GSC RA(J2000) De(J2000) IRAS Type ChartsDW Tau 6915 05 37 44.065 +17 45 29.51 05348+1743 M 27GP Tau 6916 1865-00928 05 38 32.645 +25 00 06.73 05354+2458 SRBBV Tau 6917 1861-01567 05 38 34.745 +22 54 44.71 EB*NSV 02520 6918 1306-01245 05 39 34.860 +18 52 38.32 05366+1851GQ Tau 6919 1865-01967 05 41 34.963 +25 59 52.91 EA*EF Tau 6920 1306-01298 05 43 31.805 +19 25 11.93 DCEP 27 51 64 65V961 Tau 6921 1311-01681 05 44 26.170 +21 53 18.49 05414+2152 LB 20EG Tau 6922 1303-00352 05 45 43.913 +18 38 15.72 05428+1837 LB 27EI Tau 6923 1303-01131 05 46 56.534 +17 54 31.57 05440+1753 SRA 27AX Tau 6924 1862-02035 05 49 43.526 +24 06 55.91 05466+2406 SRA 26Suspeted variablesGY Aur 2387-01008 04 56 48.602 +30 35 36.46 EA 14 28 36 60NSV 01785 2388-00793 04 58 09.814 +31 08 46.86NSV 01812y 2392-00529 05 03 58.529 +33 01 34.10 S05006+3257 36NSV 01813 1857-00560 05 03 54.190 +29 49 04.22 -PS Aur 2393-01219 05 11 04.051 +32 18 05.72 IS 11 36 60NSV 01914 05 18 40.129 +32 42 03.67 05154+3238 -NSV 01916 1859-00532 05 18 55.284 +29 38 21.01NSV 01924 05 19 56.693 +27 59 41.04 -NSV 01933 1855-00004 05 20 26.474 +28 04 15.92 -NSV 01935 1859-01093 05 20 35.465 +28 58 47.89 E:NSV 01954 05 24 13.994 +32 27 44.89 -NSV 01961 2407-00550* 05 25 01.908 +33 08 34.01 -NSV 01900 1287-01111 05 16 12.835 +18 40 58.26 05132+1837NSV 01979 1308-01847 05 26 24.794 +22 02 03.12NSV 01995 05 27 50.755 +22 59 22.28NSV 02365 1302-01161 05 36 07.589 +17 51 49.86 05331+1749 -NSV 02419 1861-00908 05 36 54.122 +23 34 08.18NSV 02542 1302-00735 05 40 26.928 +17 52 38.28 -HY Tau 1306-00895 05 43 22.368 +19 24 05.22 EA 27 41 64 65NSV 02662 1862-00287 05 50 40.666 +22 41 46.79 -Known variables (Prager 1934, et al.)RV Tau 1835-01075 04 47 06.742 +26 10 45.19 04440+2605 RVB 4 6 44 54TT Tau 1843-00772 04 51 31.262 +28 31 36.88 04483+2826 SRB 9 15 54UY Aur 2387-00982 04 51 47.371 +30 47 13.88 04486+3042 INT 19 34 36 49 5463AB Aur 3554 2387-00812* 04 55 45.809 +30 33 04.45 04525+3028 INA 4 9 22 32 5456 63SU Aur 2928 2387-00977* 04 55 59.345 +30 34 02.15 04528+3029 INSB 4 8 9 22 32 3647 49 54 56 63AM Aur 2391-00611 04 56 36.974 +32 12 10.73 EA* 4 36 56 58UW Tau 1836-00589 04 57 20.885 +25 37 44.18 04542+2533 LB 43BE Aur 1844-00677 04 59 39.948 +29 58 26.69 EA 23 56DG Aur 2392-00156 05 01 33.562 +32 34 01.81 INSA 23 63Kur svy 2392-00021 05 03 43.525 +33 02 40.86 E: 36RT Tau 1845-02557 05 04 13.987 +23 38 50.50 CST 4VZ Tau 3776 1294-01494 05 05 14.246 +21 45 49.43 ISB 30 62 65Ts 492y 1853-00578* 05 07 00.948 +26 56 36.21 60 64 65PR Aury 05 07 34.470 +28 59 47.23 L 60DN Aur 2393-00331* 05 07 59.930 +33 23 51.87 RRC 23 50 60 64 65RW Aur 2389-00955 05 07 49.518 +30 24 05.54 05046+3020 INT 6 8 9 15 33 3746 49 54 61 63WX Tau 1294-01484 05 08 16.843 +21 56 43.69 05052+2152 M 69DP Aur 2389-00962 05 09 27.306 +30 23 21.79 05062+3019 M 23DQ Aur 2397-01092 05 09 59.693 +34 28 44.83 05066+3425 LB 23
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Table 4: Positions and identi�ations in MWF 105, 108, and 111GCVS HV GSC RA(J2000) De(J2000) IRAS Type ChartsDT Aur 2393-00867 05 10 32.316 +32 10 42.82 05072+3207 M 10 23 36DU Aur 05 11 14.537 +31 19 49.23 05080+3116 M 25 30 36DV Aur 2397-01322 05 13 20.712 +34 37 04.91 05100+3433 SRA 23AS Tau 1854-00033 05 14 28.510 +27 43 25.00 EA* 55 56 60EN Aur 2394-01897* 05 15 08.834 +33 44 32.11 05118+3341 LB 10 36 55AE Aur 2398-00894 05 16 18.206 +34 18 43.99 S05129+3415 INA 4 9 54 61 68BI Aur 05 16 37.611 +29 52 08.45 05134+2948 M 23DX Aur 2398-01138 05 18 05.371 +33 46 49.12 05147+3343 SRA 23AR Aur 2398-01311 05 18 18.914 +33 46 03.00 EA* 9 54 61 68XX Tau 05 19 24.467 +16 43 01.02 NA 2 7 9 52 54UV Aur 3322 2394-00373* 05 21 48.930 +32 30 40.98 05185+3227 M 1 8 9 15 36 54EG Aur 2407-00916 05 26 51.442 +32 03 10.19 05236+3200 SRB 11 23 36S Aur 2411-00222 05 27 07.428 +34 08 59.24 05238+3406 SR 4 16 39 54T Aur 05 31 59.139 +30 26 44.95 NB* 2 7 9 21 29 3154 66 67AL Tau 1852-00675 05 33 54.844 +26 01 01.56 EA 23AD Tau 1852-00387 05 34 16.963 +25 36 16.29 05311+2534 I 54 55AE Tau 1852-00671* 05 34 36.705 +26 12 07.72 CEP 23 51RR Tau 1869-00335 05 39 30.530 +26 22 26.36 05363+2620 INSA 5 18 22 34 3753 54 61AT Tau 1869-01345 05 39 55.682 +27 51 05.36 05367+2749 LB 24AW Aur 05 40 00.698 +28 42 48.79 05368+2841 M 36 54 55AB Tau 1869-01391 05 41 02.479 +28 06 23.08 05378+2804 SRA 8 9 15 54AU Tau 1874-00617 05 43 31.027 +28 07 43.93 SRA 23 60TU Tau 1866-02572 05 45 13.745 +24 25 12.40 05421+2424 SRB 9 15 54Y Tau 1311-03045 05 45 39.384 +20 41 42.32 05426+2040 SRB 9 17 54SU Tau 3089 05 49 03.724 +19 04 21.77 05461+1903 RCB 3 15 54 56 70AY Tau 1866-01969 05 49 48.823 +25 25 24.46 05467+2524 LB 24BB Tau 1867-02497* 05 52 18.620 +25 49 42.02 05492+2549 LB 24BC Tau 1863-00151 05 52 58.817 +24 14 30.23 05499+2413 LB 24BD Tau 1863-00969 05 53 41.410 +23 51 42.84 05506+2351 LB 24 40FINDING CHART REFERENCES for Table 4:1 Allen, D.A. 1984, Pro. Astr. So. Australia, 5, 3692 Bode, M.F., Duerbek, H.W., Evans, A. 1989, Classial Novae, ed. M.F. Bode, A. Evans (New York:Wiley), p. 2493 Bortle, J.E. 1986, AAVSO Cir., No. 192, p. 44 Cannon, A.J., Mayall, M.W. 1949, Ann. Astr. Obs. Harvard Coll., 1125 Ceraski, W. 1911, Ann. Obs. Astr. Mosou, 2�eme s�er., 5, App., 1�ere s�er.6 Ceraski, W. 1911, Ann. Obs. Astr. Mosou, 2�eme s�er., 5, App., 2�eme s�er.7 Duerbek, H.W. 1987, Spae Si. Rev., 45, 18 European Spae Ageny. 1997, The Hipparos and Tyho Catalogues (Noordwijk: ESA SP-1200), 139 European Spae Ageny. 1997, The Hipparos and Tyho Catalogues (Noordwijk: ESA SP-1200), 1410 Fadeyev, Yu.A. 1973, Perem. Zvezdy, Prilozhenie, 1, 41111 Fadeyev, Yu.A. 1973, Perem. Zvezdy, Prilozhenie, 1, 42412 Fadeyev, Yu.A. 1973, Perem. Zvezdy, Prilozhenie, 1, 43313 Feigelson, E.D., Kriss, G.A. 1981, Astrophys. J., 248, L3514 Feigelson, E.D., Jakson, J.M., Mathieu, R.D., Myers, P.C., Walter, F.M. 1987, Astr. J., 94, 125115 Grenon, M., Mgevand, D., Weber, L. 1992, The Hipparos Input Catalogue, 7, Annex 216 Hagen, J.G. 1900, Atlas Stellarum Variabilium, ser. III (Berlin: Felix L. Dames)17 Hagen, J.G. 1907, Atlas Stellarum Variabilium, ser. IV (Berlin: Felix L. Dames)18 Hagen, J.G. 1908, Atlas Stellarum Variabilium, ser. VI (Berlin: Felix L. Dames)19 Haro, G., Iriarte, B., Chavira, E. 1953, Bol. Obs. Tonantzintla y Taubaya, 1, No. 8, p. 320 Hatuntsev, I.V. 1986, Perem. Zvezdy, 22, 43121 Henden, A.A., Honeyutt, R.K. 1997, Publ. Astr. So. Pai�, 109, 44122 Herbig, G.H. 1960, Astrophys. J. Suppl., 4, 33723 Ho�meister, C. 1933, Mitt. Sternw. Sonneberg, Nr. 2224 Ho�meister, C. 1957, Mitt. Ver�and. Sterne, Nr. 24625 Ho�meister, C. 1957, Mitt. Ver�and. Sterne, Nr. 25626 Ho�meister, C. 1957, Mitt. Ver�and. Sterne, Nr. 257
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36 IBVS 5298
GSC image is lassi�ed as non-stellar.UV Aur = HD 34842 (Pe) = BD +32Æ957 = 2MASSI J0521490+323037 = ADS 3934 A = AGK3 +32Æ505= 58.1911 = Case 9 = CCDM 05218+3231 A = CCS 318 = CMC 503377 = DO 11210 (R?) = FuenC 29= HIP 25050 = IRC +30110 = Lee 179 = MSX5C G174.2191{02.3493 = PPM 70251 = RAFGL 735= SAO 057941. GSC image is lassi�ed non-stellar.UY Aur = 2MASSI J0451473+304713 = 3.1913 = CCDM 04518+3047 A = CMC 903705 = HH 386 = HRC 76= IDS 04454+3037 AAB Aur = HD 31293 (A0) = BD +30Æ7461 = 1WGA J0455.7+3032 = 2MASSI J0455458+303303= 2MASSI J0455458+303304 = 2RXP J045546.6+303258 = AGK3 +30Æ462 = AFGL 5130 = CMC 804771= FM 5 = GC 5998 = HIP 22910 = HRC 78 = IRAS S04525+3028 = MWC 93 = PPM 69756 = RAFGL 5130= SAO 057506 = SSV LDN 1517-1 = TD1 3698 = VdB 31. GSC image is lassi�ed non-stellar.AE Aur = HR 1712 = HD 34078 (B0p) = BD +34Æ980 = 1RXS-F J051621.2+341903? = 1WGA J0516.3+3418= 2MASSI J0516181+341844 = 2RXP J051618.7+341844 = ADS 3843 A = AGK3 +34Æ542= CCDM 05163+3419 A = Cel 587 = CMC 805069 = GC 6429 = HIP 24575 = IRAS S05130+3415= LS V +34Æ3 = MCW 290 = PPM 70112 = SAO 057816 = SEI 136 A = TD1 4252 = VdB 34AM Aur = HD 282585 (F0) = BD +31Æ832 = 2MASSI J0456369+321210 = AGK3 +32Æ463 = 425.1928= CMC 903774 = PPM 69768 = SAO 057516. Type EA/DS:.AR Aur = 17 Aur = HR 1728 = HD 34364 (B9) = BD +33Æ1002 = 1WGA J0518.3+3346= 2MASSI J0518189+334602 = 2RXP J051819.0+334600 = AGK3 +33Æ490 = Cel 595 = GC 6476= HIP 24740 = PPM 70158 = SAO 057858 = TD1 4315. Type EA/DM.AW Aur = 2MASSI J0540006+284248 = D75 28 = IRAS S05368+2841 = IRC +30123= MSX5C G179.5430{01.1616 = PEP 18 = RAFGL 5160 = SVS 333BE Aur = 2MASSI J0459399+295827 = 110.1931 = P 147BG Aur = 2MASSI J0509385+283928BH Aur = CMC 805010 = HIP 24226BI Aur = 2MASSI J0516375+295208 = 117.1931 = P 173. Absent from USNO-A1.0 and USNO-A2.0.CG Aur = HD 282898 (A7) = CMC 903872 = HV 6870 = P 2671. Type EA/DM.CH Aur = P 2675. Type EA/SD.CI Aur = 2MASSI J0509229+292716 = P 2692. Type EA/SD.CL Aur = CMC 1005693 = P 2699. Type EA/SD.DG Aur = 112.1931 = P 150DN Aur = CMC 1005608 = 113.1931 = P 156. GSC image is lassi�ed non-stellar. There is a ompanion,fainter on GSS (Pal-QV) plate 004B, at � = 5:0081, � = 42:Æ4.DP Aur = 323.1930 = P 161DQ Aur = 2MASSI J0509596+342840 = 324.1930 = DO 11083 (M5) = MSX5C G171.1836{03.2164? = P 163DT Aur = 2MASSI J0510321+321041 = 325.1930 = MSX5C G173.1097{04.4849 = P 167DU Aur = P 168 = Ross 155DV Aur = 326.1930 = MSX5C G171.4780{02.5769 = P 169DW Aur = 2MASSI J0514258+300102 = 38.1936 = P 2704DX Aur = 2MASSI J0518053+334648 = 118.1931 = P 176EG Aur = 2MASSI J0526514+320310 = 328.1930 = CMC 1005884 = IRC +30113= MSX5C G175.1962{01.7263? = P 184 = RAFGL 4414SEN Aur = 2MASSI J0515089+334427 = 606.1936 = CMC 904025 = DO 11141 (M3)= MSX5C G172.4082{02.7853 = P 172 = SVS 330. GSC image is lassi�ed non-stellar.GY Aur = 1WGA J0456.8+3035 = 2MASSI J0456485+303536 = CMC 903778 = CSV 100423 = P 2657GZ Aur = 2MASSI J0500031+300107 = CSV 471 = P 2662 = PEP 3HO Aur = 1RXS-F J050747.1+312028 = CMC 903923 = CSV 495 = P 2687 = SS 25NT Aur = 2MASSI J0509053+294019 = CSV 499 = P 2688. Type EA/SD.NU Aur = 2MASSI J0509023+284052 = CSV 501 = P 2689OZ Aur = CSV 478 = P 2665PP Aur = 2MASSI J0504366+284121 = CSV 484 = P 2673PQ Aur = 2MASSI J0506117+291848 = CSV 487 = P 2679PR Aur = 2MASSI J0507345+285947PS Aur = CMC 1005660 = CSV 506 = P 2697PW Aur = 1RXS-F J051827.4+300850 = 2MASSI J0518274+300849 = CSV 528 = P 2714Y Tau = HR 1977 = HD 38307 (Nb) = BD +20Æ1083 = 2MASSI J0545394+204139 = AGK3 +20Æ553= Case 507 = CCS 393 = DO 11544 (N) = GB6 J054542.3+204220? = HIP 27181 = IRC +20121 = Lee 30= MSX5C G187.0526{04.2758 = PPM 94811 = RAFGL 5168 = SAO 077516RR Tau = BD +26Æ887a = 2MASSI J0539305+262226 = AAO +26Æ121 = 6.1900 = AS 103= CMC 1101840 = FMC 11 = HRC 170 = IRAS S05363+2620 = IRAS S05364+2619? = LkH� 206= MSX5C G18.4667{02.4985. Absent from USNO-A1.0 and USNO-A2.0.RT Tau = HD 285122 (A0) = 2MASSI J0504139+233850 = AGK3 +23Æ475 = 2.1904 = GJTGTZ 55285= GJTR 2275 = NGC 1746-Cuf 32 = PPM 94025 = SAO 076934 = SChM 56 = TZS98 346
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RV Tau = HD 283868 (K0) = BD +25Æ732 = 2MASSI J0447067+261045 = AGK3 +26Æ443 = 45.1905= CMC 903634 = DO 10741 (K5) = Elia 3-20 = IRAS F04440+2605 = PPM 93762SU Tau = HD 247925 (G0) = 2MASSI J0549037+190421 = 47.1908 = IRAS S05460+1903= IRAS S05461+1903 = MSX5C G188.8603{04.4226. The identi�ation in the Hipparos Input Catalogue(HIC 27465) is inorret.TT Tau = HD 30755 (Nb) = BD +28Æ707 = 2MASSI J0451312+283137 = AGK3 +28Æ462 = CCS 254= CMC 903694 = DO 10805 (N) = HIP 22578 = IRC +30098 = Kiso C2-2 = Lee 172 = PPM 93827= RAFGL 639 = SAO 076788TU Tau = HD 38218 (Nb) = BD +24Æ943 = 2MASSI J0545137+242512 = AGK3 +24Æ542 = Case 11= CCS 390 = DO 11540 (N) = FuenC 100 = HIP 27135 = IRC +20120 = Kiso C2-57= MSX5C G183.8099{02.4272 = RAFGL 812 = SAO 077502UW Tau = 2MASSI J0457208+253744 = 23.1916 = CCS 3246 = DO 10902 (M0) = Kiso C2-6VZ Tau = 2MASSI J0505142+214549WX Tau = 2MASSI J0508168+215643 = 121.1925 = IRAS F05052+2152 = SVS 66XX Tau = 100.1927 = N Tau 1927. Not deteted in 2MASSI.AB Tau = HD 246162 (M3) = BD +28Æ847 = 2MASSI J0541024+280623 = AGK3 +28Æ536 = 5.1932= DO 11464 (M6) = HIP 26754 = IRC +30125 = MSX5C G180.1777{01.2914 = PPM 94661 = RAFGL 800AD Tau = CMC 1101785 = MSX5C G181.4886{03.9035 = SVS 331. Not deteted in 2MASSI.AE Tau = 2MASSI J0534366+261208 = 120.1931 = CMC 1101788. Misidenti�ed as GSC 1852-00707 inSIMBAD. Both GSC images of AE Tau are lassi�ed non-stellar. There is a ompanion, fainter on GSS(Pal-QV) plate 000M, at � = 8:0049, � = 249:Æ1.AL Tau = 2MASSI J0533548+260101 = 329.1930 = P 193. The identi�ation in the Carlsberg MeridianCatalogue, 11 (CMC 1101779) is inorret.AO Tau = 2MASSI J0449445+282029 = IRAS F04466+2815AP Tau = 2MASSI J0454447+265527AQ Tau = 2MASSI J0455579+275328 = CMC 903765. Type EA/SD:.AR Tau = 2MASSI J0506165+272215AS Tau = 2MASSI J0514284+274324 = CMC 1005713 = P 170 = SVS 329. Type EA/SD.AT Tau = 2MASSI J0539556+275105 = 121.1931 = IRAS S05367+2749 = MSX5C G180.2641{01.6351 = P 301AU Tau = 2MASSI J0543310+280744 = 330.1930 = CMC 1101872 = MSX5C G180.4451{00.8154? = P 318AX Tau = 2MASSI J0549435+240655 = 44.1936 = MSX5C G184.6016{01.7072AY Tau = 123.1931 = MSX5C G183.4884{01.0184 = P 326BB Tau = 125.1931 = CMC 904591 = CSS 165 = MSX5C G183.4286{00.3275 = P 330. Both GSC images arelassi�ed non-stellar. There is a ompanion, fainter on GSS (Pal-QV) plate 000M, at � = 10:0071, � = 58:Æ8.BC Tau = 2MASSI J0552587+241430 = 2MASSI J0552588+241431 = 126.1931 = GLMP 132= MSX5C G184.8717{01.0044 = P 333 = PCC93 86 = RAFGL 5171 = ZOAG 184.95{00.85= ZPT98 184.96{00.85BD Tau = 2MASSI J0553413+235143 = 2MASSI J0553414+235145 = 127.1931 = CMC 1006242= MSX5C G185.2810{01.0573 = P 335BS Tau = 2MASSI J0458514+283124 = P 2660BV Tau = 2MASSI J0538347+225444 = CMC 1101828 = P 2769. Type EB/KE:.DS Tau = 1RXS-F J044751.2+292508 = 2MASSI J0447485+292511 = CMC 903647 = HRC 75 = MH� 259-2= P 2641. The GSC image (lassi�ed non-stellar) and USNO-A1.0 and USNO-A2.0 ounterparts are blendswith a ompanion, fainter on GSS (Pal-QV) plate 02TR, at approximately � = 7:004, � = 298Æ.DW Tau = 2MASSI J0537440+174529 = P 2766EF Tau = 2MASSI J0543317+192512 = CMC 1101873 = P 2784EG Tau = 2MASSI J0545439+183815 = 2MASSI J0545439+183815 = P 2791EI Tau = 2MASSI J0546565+175431 = CCS 160 = P 2793GP Tau = HD 37291 (M) = BD +24Æ898 = 2MASSI J0538326+250006 = AAO +24Æ117 = AGK3 +24Æ524= CSV 636 = DO 11425 (M6) = IRC +20116 = MSX5C G182.5147{03.4131 = P 2767 = RAFGL 788GQ Tau = HD 246295 (B9) = 2MASSI J0541349+255952 = CMC 1101861 = CSV 655 = HV 6919 = P 2775.Type EA/SD:.HY Tau = 2MASSI J0543223+192405 = CMC 1006123 = CSV 669 = P 2782V591 Tau = 2MASSI J0447321+274107 = CSV 439 = DO 10751? = P 2642. The identi�ation (Rastorguev,A.S. 1972, Perem. Zvezdy Prilozhenie, 1, 319) with DO 10751 (M7), nominally 5:04 distant, is extremelydoubtful; however, no alternative andidate is evident in USNO-A2.0.V592 Tau = 2MASSI J0501421+251543 = CSV 475 = P 2664. Type EA/DS.V720 Tau = 2MASSI J0452016+290004 = CSV 445 = IRC +30099 = P 2647 = RAFGL 4383SV721 Tau = 2MASSI J0456033+273559 = CMC 903767 = CSV 460 = P 2654V723 Tau = 2MASSI J0506461+283523 = CSV 490 = P 2682. Type EA/SD.V836 Tau = 1E 0500.0+2518 = 1RXS-F J050306.1+252343 = 1WGA J0503.0+2523 = 1WGA J0503.1+2523= 2RXP J050306.0+252312 = 2RXP J050306.6+252320 = BCK99 L1544A-6 = CSV 479 = FK X-Ray 3= FK83 LDN 1544-12 = HRC 429 = NSV 01811 = P 2669
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V961 Tau = 2MASSI J0544259+215313 = CSV 674 = Case 580 = DO 11529 (K5)= MSX5C G185.8816{03.9013? = NSV 02602 = P 2786NSV 01785 = 2MASSI J0458098+310846 = CSV 100424 = P 2658NSV 01812 = 2MASSI J0503585+330134 = CSV 100436 = DO 10994 (M4) = P 2670NSV 01813 = CSV 100437 = P 2672NSV 01825 = 2MASSI J0506340+304601 = CSV 489 = P 2680NSV 01829 = 2MASSI J0507002+265919 = CSV 492 = GSC 1853-01854 = P 2684NSV 01845 = 2MASSI J0509074+260818 = CSV 502 = P 2693NSV 01869 = 2MASSI J0512468+293859 = CSV 510 = P 2700. USNO-A1.0 and USNO-A2.0 ounterpartsare blends with a ompanion, fainter on GSS (Pal-QV) plate 00DH, at � = 4:0007, � = 66:Æ7. It is unlearwhih omponent is the suspeted variable.NSV 01885 = 2MASSI J0515076+182229 = 2MASSI J0515076+182229 = CSV 515 = P 2705NSV 01886 = 2MASSI J0515290+224208 = CSV 518 = P 2706NSV 01890 = 2MASSI J0515411+184037 = CSV 520 = P 2709NSV 01894 = 2MASSI J0516010+251805 = CSV 521 = P 2708NSV 01896 = 2MASSI J0516092+312603 = CSV 519 = P 2707NSV 01900 = 2MASSI J0516128+184058 = CSV 100466 = IRAS F05132+1837 = P 2711NSV 01914 = 2MASSI J0518401+324204 = CSV 100469 = MSX5C G173.6853{02.7852 = P 2715NSV 01916 = 2MASSI J0518552+293821 = CSV 100470 = P 2716NSV 01919 = BD +24Æ815 = 2MASSI J0519019+244549 = AGK3 +24Æ483 = CSV 532 = HV 6899= IRAS 05159+2442 = IRC +20104 = P 2717. The identi�ations of BD +24Æ815 in the AGK3(AGK3 +24Æ482) and PPM (PPM 94259) atalogues are inorret.NSV 01924 = 2MASSI J0519566+275941 = CSV 100476 = P 2719NSV 01930 = 1RXS-F J052022.1+294420 = 2MASSI J0520211+294424 = CSV 537 = P 2721NSV 01931 = 2MASSI J0520062+172847 = CSV 541 = P 2728NSV 01932 = 2MASSI J0520096+192848 = CSV 540 = P 2727NSV 01933 = 2MASSI J0520264+280416 = CSV 100478 = P 2724NSV 01935 = 2MASSI J0520354+285848 = CSV 539 = P 2725NSV 01942 = 2MASSI J0521514+283842 = CSV 548 = P 2731NSV 01949 = 2MASSI J0522457+290704 = CSV 552 = P 2734NSV 01954 = 2MASSI J0524139+322744 = CSV 100480 = P 2736NSV 01958 = CSV 559 = P 2738NSV 01961 = 2MASSI J0525018+330834 = CSV 100481 = P 2737. Both GSC images lassi�ed non-stellar.There is a ompanion, fainter on GSS (Pal-QV) plate 00DH, at approximately � = 5:000, � = 96Æ.NSV 01968 = 2MASSI J0525205+294536 = CSV 561 = P 2739. Absent from USNO-A1.0 and USNO-A2.0.NSV 01973 = 2MASSI J0525431+203759 = CSV 565 = P 2741NSV 01976 = CSV 567 = P 2744NSV 01979 = CSV 100484 = P 2743NSV 01981 = CSV 569 = P 2745NSV 01987 = 2MASSI J0527064+165611 = CSV 571 = P 2746NSV 01995 = CSV 100488 = P 2748NSV 02026 = 1RXS-F J052954.9+184817 = CSV 580 = P 2750NSV 02059 = CSV 582 = P 2751NSV 02118 = 2MASSI J0533291+242701 = CSV 591 = P 2754NSV 02134 = 2MASSI J0533352+182056 = CSV 592 = P 2755NSV 02181 = 2MASSI J0534411+175318 = CSV 595 = P 2758NSV 02249 = 2MASSI J0535338+235318 = CSV 602 = P 2759NSV 02302 = 2MASSI J0535552+251827 = CSV 604 = P 2760. GSC image lassi�ed non-stellar.NSV 02365 = 2MASSI J0536076+175149 = 2MASSI J0536075+175150 = CSV 100580 = P 2761NSV 02419 = 2MASSI J0536541+233408 = CSV 100613 = P 2762NSV 02442 = 2MASSI J0537266+222031 = CSV 629 = P 2765NSV 02520 = 2MASSI J0539348+185238 = CSV 648 = P 2773NSV 02542 = 2MASSI J0540269+175238 = CSV 100667 = P 2774NSV 02662 = 2MASSI J0550406+224146 = CSV 100687 = P 2794HV 6878 = 2MASSI J0507358+290016 = CSV 494 = P 2686. HV 6878 is marked as omparison star `a' onTsesevih's hart for CSV 494.Ts 492 = 2MASSI J0507009+265637. Both GSC images are lassi�ed non-stellar. There is a ompanion,fainter on GSS (Pal-QV) plate 005N, at � = 6:0029, � = 6:Æ2.
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Table 5: Positions and identi�ations in MWF 239GCVS HV GSC RA(J2000) De(J2000) IRAS Type ChartsV501 Cen 7375 7816-00194 14 11 49.978 {43 56 30.70 RR 15V503 Cen 7376 14 12 45.278 {40 23 46.97 RRAB 1 11 15V505 Cen 7377 14 13 01.246 {45 33 10.22 14098{4519 M 2 11 15V633 Cen 7378 7816-01657 14 13 02.568 {43 48 18.25 RRV506 Cen 7379 14 13 14.818 {41 02 37.76 M 11 15V415 Cen 7380 7816-02232 14 13 19.774 {44 53 38.22 CWA 2 11 15V507 Cen 7381 8264-01357* 14 14 37.746: {45 48 43.86: 14114{4534 SRA 2 11 15V508 Cen 7382 7812-02854 14 14 56.750 {41 35 54.71 EW* 1 11 15V637 Cen 7383 7808-01155 14 16 34.891 {40 00 26.78 EW* 1 11 15V510 Cen 7384 7808-00774 14 17 01.054 {40 40 16.00 14139{4026 L 1 11 15V511 Cen 7385 7804-00675 14 17 23.982 {37 42 41.79 14143{3728 M 11 15V512 Cen 7386 7804-01376 14 19 29.995 {38 42 45.61 E 15CU Lup 7387 14 19 49.322 {46 08 39.12 F14165{4554 M 11 15CV Lup 7388 7817-01930 14 20 09.962 {44 34 02.24 RRAB 11 15V514 Cen 7389 14 20 02.071 {40 28 07.04 RRAB 11 15CW Lup 7390 7817-00118 14 20 23.078 {44 31 59.76 RR 10 11 14 15CX Lup 7391 8277-02618 14 21 16.438 {46 06 59.33 E/SD 2 11 15CY Lup 7392 7817-01982 14 22 02.362 {44 17 46.61 14188{4404 SRB 11 15V515 Cen 7393 14 22 01.881 {42 05 13.99 RRAB 11 15NSV 06639 7394 8277-02176* 14 22 20.310 {45 22 05.50EY Lup 7395 14 23 05.541 {42 44 52.26 RR 11 15CZ Lup 7396 14 23 15.370 {44 37 22.30 14200{4423 M: 11 15DD Lup 7397 7813-00593 14 23 20.729 {42 39 39.78 14202{4226 M 11.15DE Lup 7398 7817-00530 14 23 53.486 {44 50 11.72 M 15V516 Cen 7399 7809-02011 14 23 51.720 {40 21 25.42 14207{4008? SR 15DF Lup 7400 7817-01454 14 24 26.280 {44 14 40.09 14212{4401 M 11 15V517 Cen 7401 7809-00116 14 25 31.872 {40 53 33.72 F14223{4039 L 11 15DG Lup 7402 7817-00444 14 25 44.153 {44 18 34.09 EW* 11 15DH Lup 7403 14 26 07.769 {43 50 48.32 RRAB 11 15V518 Cen 7404 7813-03003* 14 27 17.104 {41 47 03.70 RR 11 15EZ Lup 7405 14 28 10.951 {44 45 27.26 RR 11 15V519 Cen 7406 14 28 29.509 {41 41 55.80 F14253{4128? M 11 15DI Lup 7407 14 29 33.254 {45 44 37.72 RRABV895 Cen 7408 14 29 27.229 {38 04 09.99 E* 6 7V522 Cen 7409 7307-01643 14 29 27.578 {37 13 44.42 RR 11 14 15V523 Cen 7410 14 29 42.279 {40 23 23.75 RR 15V640 Cen 7411 7307-02446 14 29 42.109 {37 11 56.04 RR 11 15V524 Cen 7412 7809-00603 14 29 56.340 {39 22 30.72 14268{3909 LB 3 4 11 15V525 Cen 7413 7814-00271 14 30 20.304 {42 00 33.84 LB 11 15NSV 06689 7414 14 31 01.638 {37 47 51.84 SV526 Cen 7415 14 31 37.183 {41 48 44.72 RRAB 11 15DK Lup 7416 14 32 24.804 {44 46 29.71 RRAB 11 15V527 Cen 7417 14 32 18.325 {40 49 13.97 RR 11 15V528 Cen 7418 7307-01827 14 32 12.836 {37 18 05.67 L 11 15V529 Cen 7419 14 32 18.948 {38 08 35.81 RRAB 11 15V530 Cen 7420 14 32 57.084 {40 54 34.64 M: 3 4 15DL Lup 7421 8278-00844 14 33 15.523 {46 12 42.08 14299{4559 LB 11 15DN Lup 7422 14 33 23.835 {43 20 45.73 RR 11 15DO Lup 7423 7818-00075 14 33 51.632 {43 19 30.60 14306{4306 LB 11 15DP Lup 7424 8278-01101* 14 34 25.421: {45 30 54.76: SR 11 15V531 Cen 7425 7810-00164 14 35 08.482 {40 14 30.39 14320{4001 LB 3 4 11 25DQ Lup 7426 7818-00033 14 35 21.479 {43 09 52.03 RR 11 15DR Lup 7427 7814-02038 14 35 20.328 {42 55 40.91 SR 15DS Lup 7428 14 35 34.720 {44 06 49.80 RRAB 11 15DU Lup 7429 14 36 37.910 {43 15 40.30 RRAB 15V532 Cen 7430 7810-00111 14 36 45.034 {41 12 33.64 14335{4059 RS: 3 4 5 11 12 1315DV Lup 7431 7814-02364 14 36 48.005 {42 38 43.84 RRAB 11 15V533 Cen 7432 7810-00197 14 36 42.862 {39 27 56.56 14335{3914 SR 3 4 11 15V534 Cen 7433 7810-02299 14 37 33.662 {39 30 06.19 RR 3 4 11 15
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Table 5: Positions and identi�ations in MWF 239GCVS HV GSC RA(J2000) De(J2000) IRAS Type ChartsV535 Cen 7434 7308-01701 14 37 27.342 {37 03 01.35 RR 11 14 15V536 Cen 7435 7806-00150 14 37 50.900 {37 34 33.88 E/SD: 11 15V537 Cen 7436 7810-00170 14 38 10.704 {39 56 30.88 14350{3943 LB 3 4 11 15V538 Cen 7437 7810-01133* 14 38 13.868 {40 25 37.94 RR 3 4 14 15V539 Cen 7438 7814-00865 14 38 20.944 {41 46 03.36 RR 11 15V540 Cen 7439 14 38 36.719 {40 18 21.22 ISA 11 15DX Lup 7440 8279-01910 14 39 11.782 {45 15 42.70 M: 11 15DY Lupy 7441 14 39 57.204 {43 14 09.49 14367{4301 M 11* 15*DZ Lupy 7442 7818-00118 14 39 46.139 {43 15 47.16 14365{4302 LB: 11* 15*EE Lup 7443 14 40 08.236 {45 32 45.65 14368{4519 M 11 15V542 Cen 7444 14 40 14.352 {40 29 53.47 RR 3 4 11 15EF Lup 7445 7831-02335 14 40 49.207 {44 41 56.26 LB 11 15NSV 06758 7446 14 40 45.678 {41 45 52.57V543 Cen 7447 7827-02002 14 41 05.508 {42 24 52.96 SR 11 15EG Lup 7448 8279-02064 14 42 28.968 {45 14 50.96 RRAB 11 15V544 Cen 7449 14 42 21.129 {38 40 24.15 E/SD: 11 15V546 Cen 7450 7823-02081* 14 43 10.393 {40 48 20.30 14400{4035 L 15V547 Cen 7451 7819-00168 14 43 10.570 {38 12 10.76 RRAB 11 15V642 Cen 7452 14 43 27.243 {41 02 06.08 14402{4049 RR 11 15V548 Cen 7453 7823-00185 14 43 48.866 {40 17 45.92 14406{4005 L 11 15EH Lup 7454 7831-01437 14 44 50.167 {43 58 15.85 RRAB 11 15V551 Cen 7455 14 45 48.950 {41 26 12.85 14426{4113 SR 15V552 Cen 7456 14 46 30.677 {41 53 35.51 RR 11 15NSV 06795 7457 7827-00990* 14 46 58.216 {41 17 53.37EI Lup 7458 7831-02097* 14 47 24.980 {44 39 13.73 RRAB 11 15V554 Cen 7459 14 47 34.541 {37 18 16.54 RRAB 11 15V555 Cen 7460 7827-01238 14 48 05.402 {41 45 23.65 SR 11 15V556 Cen 7461 7827-00860* 14 48 10.517 {41 34 44.25 14449{4122 SR 11 15NSV 06804 7462 7827-00687* 14 48 21.286 {42 15 43.71 F14451{4203V557 Cen 7463 14 48 14.421 {38 18 32.44 14451{3806 M 11 15EL Lup 7464 7831-01029 14 48 34.150 {43 58 26.26 SRV558 Cen 7465 7827-00010 14 49 00.648 {41 26 56.80 RR 11 15V559 Cen 7466 7827-01170 14 49 23.201 {41 50 38.44 RRAB 11 15EM Lup 7467 14 49 31.420 {43 24 35.50 F14462{4312 M 11 15V560 Cen 7468 7823-01454 14 49 24.847 {40 04 28.92 L 11 15V561 Cen 7469 7823-01426 14 49 28.915 {40 05 07.48 14462{3952 L 11 15RY Cen 7470 7827-00067 14 49 52.435 {42 30 49.04 14466{4218 M 13V563 Cen 7471 14 49 50.867 {38 53 08.89 RRAB 15V564 Cen 7472 14 50 14.650 {37 39 31.97 RR 15V565 Cen 7473 7824-01194* 14 51 14.539 {40 58 34.22 EW* 15EN Lup 7474 7832-01338 14 51 51.110 {44 59 06.32 SR 11 15EO Lup 7475 14 51 57.754 {42 41 20.47 M 15EP Lup 7476 7832-00993 14 52 33.451 {43 24 29.63 14492{4312 M 11 15NSV 06837 7477 14 52 37.709 {37 43 57.71ER Lup 7478 7832-00225 14 54 54.070 {43 14 01.25 F14516{4301 SR 15ES Lup 7479 7828-01712 14 55 56.050 {42 34 55.99 14526{4222 M 11 15ET Lup 7480 7828-00114 14 56 34.991 {42 40 02.80 14533{4227 LB 11 15EU Lup 7481 7832-00391* 14 57 29.108 {43 24 51.66 RRAB 11 15Variables previously announed by LuytenV500 Cen 7482 7807-00031 14 09 14.578 {40 15 03.46 14061{4000 M 1 13V502 Cen 7483 7808-02161 14 12 09.278 {40 10 26.08 F14090{3956 M 1 11 13 15CT Lup 7484 14 19 40.640 {44 29 33.32 14165{4415? M 11 15V520 Cen 7485 14 28 42.225 {39 19 55.83 14256{3906 M 3 4 11 15V521 Cen 7486 7813-02759 14 28 45.046 {41 52 28.24 M 11 15DM Lup 7487 7818-01191 14 33 23.611 {44 59 50.03 14301{4446 M 11 15DW Lup 7488 14 37 30.086 {44 22 11.74 14342{4409 MV541 Cen 7489 7806-00806 14 39 26.268 {37 40 54.55 M: 15V545 Cen 7490 14 42 55.256 {41 18 47.68 14397{4106 M 11 15
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Table 5: Positions and identi�ations in MWF 239GCVS HV GSC RA(J2000) De(J2000) IRAS Type ChartsV549 Cen 7491 14 43 52.759 {39 54 41.97 14407{3942 M 11 15V562 Cen 7492 7827-00935 14 49 57.175 {41 55 58.19 14466{4143 M 11 15EQ Lup 7493 14 54 40.860 {43 44 23.84 F14513{4332 M 11 15V566 Cen 7494 14 54 44.668 {38 56 46.80 14515{3844 M 11 15V567 Cen 7495 14 55 57.214 {38 58 28.90 M: 11 15V568 Cen 7496 14 56 09.863 {41 39 04.97 14529{4126 M 11 15V569 Cen 7497 7828-01539 14 57 52.874 {41 47 08.04 F14546{4135 M 11 15Known variables (Prager 1935, et al.)V504 Cen 8574 7808-01570 14 12 49.128 {40 21 37.42 RCB 1 11 13 15 16V509 Cen 8578 7812-01137 14 16 10.150 {42 19 50.27 RR 11 15V513 Cen 8582 7804-02301 14 19 31.229 {38 51 29.05 RRAB 11 15RW Lup 3580 7817-02244 14 26 21.314 {44 09 11.95 14231{4355 M 8 9 10 13 15Z Lup 3164 7818-00129 14 35 51.744 {43 22 02.93 14326{4309 LB 9 10 13 15V550 Cen 8618 7309-02681 14 44 58.654 {37 21 47.84 M 11 15TY Lup 4669 8279-00273 14 47 17.326 {45 10 18.37 14439{4457 M 11 15EK Lup 8623 8279-00119* 14 47 17.920 {45 28 33.63 14439{4516 LB 11 15NSV 06866 8639 7310-00875 14 58 03.518 {35 49 04.94WZ Lup 4685 15 00 12.165 {45 22 52.22 M 11 15NSV 06880 8641 15 01 09.779 {42 44 51.56 14579{4233AO Cen 3537 7829-00911 15 00 51.629 {42 29 36.65 14575{4217 MYY Lup 4689 8293-02228 15 02 57.761 {45 28 04.19 E/SD: 11 15FINDING CHART REFERENCES for Table 5:1 Bateson, F.M., Morel, M. 1979, Charts for Southern Variables, ser. 112 Bateson, F.M., Morel, M. 1982, Charts for Southern Variables, ser. 153 Bateson, F.M., Morel, M. 1986, Charts for Southern Variables, ser. 194 Bateson, F.M., Morel, M. 1988, Charts for Southern Variables, ser. 205 Bateson, F.M., Morel, M., Sumner,B. 1982, Charts for Southern Variables, ser. 146 Craig, N., Howell, S.B., Sirk, M.M., Malina, R.F. 1996, Astrophys. J., 457, L917 Downes, R.A., Webbink, R.F., Shara, M.M. 1997, Publ. Astr. So. Pai�, 109, 3458 European Spae Ageny. 1997, The Hipparos and Tyho Catalogues (Noordwijk: ESA SP-1200), 139 European Spae Ageny. 1997, The Hipparos and Tyho Catalogues (Noordwijk: ESA SP-1200), 1510 Grenon, M., Mgevand, D., Weber, L. 1992, The Hipparos Input Catalogue (Noordwijk: ESA-SP 1136), 7,Annex 211 Kazanasmas, M.S. 1964, Atlas Poiskovykh Kart, Ch. II (Odessa: Odessa Astr. Obs.)12 MHardy, I.M., Pye, J.P., Fairall, A.P., Caldwell, J.A.R., Spener-Jones, J.H. 1982, Monthly Noties R.Astr. So., 201, 31P13 Sovil, C.E. 1990, The AAVSO Variable Star Atlas, 2nd ed. (Cambridge, MA: AAVSO)14 Tsesevih, V.P., Kazanasmas, M.S. 1963, Atlas Poiskovykh Kart dlya Peremennykh Zvezd Tipa RR Liry iDrugikh (Odessa: Odessa Astr. Obs.)15 Tsesevih, V.P., Kazanasmas, M.S. 1971, Atlas Poiskovykh Kart Peremennykh Zvezd (Mosow: Astr. Coun-il, Aad. Si. U.S.S.R.)16 Zhilyaev, B.E., Orlov, M.Ya., Pugah, A.F., Rodriges, M.G., Totohava, A.G. 1978, Zvezdy tipa R SevernojKorony (Kiev: Naukova Dumka)REMARKS to Table 5:RY Cen = HD 130471 (Md) = 135.1904 = HV 868 = IRAS F14466{4218 = P 3826AO Cen = CoD �41Æ9373 = CPD �41Æ6993 = IRAS F14575{4217V415 Cen = P 3686V500 Cen = CoD �39Æ8730 = 230.1933 = IRAS F14062{4000? = P 933V501 Cen = P 3680V502 Cen = 233.1933 = P 936V503 Cen = P 3681V504 Cen = 354.1935 = P 3683V505 Cen = P 3682. There is a ompanion, fainter on GSS (SERC-J) plate 02MC, at � = 12:0020, � = 21:Æ7,whih annot be exluded as the variable.V506 Cen = P 3685
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V507 Cen = IRAS F14114{4534? = P 3690 Absent from USNO-A2.0. The GSC images (both lassi�ed non-stellar) and USNO-A1.0 ounterpart are blends with a ompanion, brighter on DSS2 (UK Shmidt IIIaF)plate A0UP, at � = 5:0048, � = 203:Æ1.V508 Cen = P 3691. Type EW/KW.V509 Cen = 356.1935 = P 3692. The GSC images (both lassi�ed non-stellar) and USNO-A1.0 and USNO-A2.0ounterparts are probably a�eted by a ompanion, fainter on GSS (SERC-J) plate 0163, at � = 4:0024,� = 294:Æ9.V510 Cen = IRAS F14139{4026 = P 3694V511 Cen = P 3695V512 Cen = P 3704V513 Cen = 235.1933 = P 941V514 Cen = P 3707V515 Cen = P 3712V516 Cen = P 3719V517 Cen = P 3723V518 Cen = P 3727. GSC image is lassi�ed non-stellar. There is a ompanion, fainter on GSS (SERC-J)plate 0163, at � = 5:0043, � = 96:Æ9.V519 Cen = P 3730V520 Cen = 363.1935 = P 3732V521 Cen = 364.1935 = P 3731V522 Cen = P 3735V523 Cen = P 3736V524 Cen = CoD �38Æ9415 = IRAS F14268{3909? = P 3738 = PPM 745984V525 Cen = P 3739V526 Cen = P 3742V527 Cen = P 3745V528 Cen = IRAS F14291{3704? = P 3746V529 Cen = P 3747V530 Cen = P 3748V531 Cen = P 3754V532 Cen = 3A 1431{409 = AT 1431{409 = IRAS F14335{4059 = P 3762V533 Cen = IRAS F14335{3914? = P 3764V534 Cen = P 3767V535 Cen = P 3768V536 Cen = P 3770V537 Cen = IRAS F14350{3943 = P 3771V538 Cen = P 3772. GSC image is lassi�ed non-stellar. There is a ompanion, fainter on GSS (SERC-J)plate 04H2, at � = 6:0082, � = 301:Æ5.V539 Cen = P 3773. There is a ompanion, of equal brightness on GSS (SERC-J) plate 04H2, at � = 10:0093,� = 172:Æ5, whih annot be ompletely exluded as the variable.V540 Cen = P 3775V541 Cen = 368.1935 = P 3782V542 Cen = P 3787V543 Cen = P 3791V544 Cen = P 3796V545 Cen = 373.1935 = IRAS F14397{4106 = P 3798V546 Cen = IRAS F14399{4035 = P 3799. GSC image is lassi�ed non-stellar. There is a ompanion, fainteron GSS (SERC-J) plate 04H2, at � = 8:0082, � = 186:Æ1.V547 Cen = P 3800. There is a ompanion, fainter on GSS (SERC-J) plate 04H2, at approximately � = 3:007,� = 173Æ. It is unlear whih omponent is the variable.V548 Cen = CoD �39Æ9155 = IRAS F14406{4005 = P 3803V549 Cen = 242.1933 = P 968. The USNO-A1.0 and USNO-A2.0 ounterparts are blends with a ompanion,slightly fainter on GSS (SERC-J) plate 04H2, at � = 6:0062, � = 127:Æ2. The omponent listed in Table 5appears to be the variable.V550 Cen = 243.1933 = P 970V551 Cen = IRAS F14426{4113 = P 3806V552 Cen = P 3807V554 Cen = P 3813V555 Cen = P 3815V556 Cen = 1RXS-F J144806.2-413337? = P 3816. GSC image is lassi�ed non-stellar. There is a ompanion,fainter on GSS (SERC-J) plate 04H2, at � = 5:0000, � = 156:Æ6.V557 Cen = IRAS F14451{3806 = P 3819. Bright on DSS2 (UK Shmidt IIIaF) plate A2I7.V558 Cen = P 3821
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V559 Cen = P 3822V560 Cen = P 3824V561 Cen = IRAS F14462{3952 = P 3825V562 Cen = 376.1935 = IRAS F14467{4143 = P 3827V563 Cen = P 3828V564 Cen = P 3830V565 Cen = P 3832. Type EW/KW. GSC image is lassi�ed as non-stellar. There is a ompanion, fainter onGSS (SERC-J) plate 04H2, at � = 5:0014, � = 357:Æ1.V566 Cen = 244.1933 = IRAS F14515{3844? = P 977V567 Cen = 245.1933 = P 979V568 Cen = 382.1935 = IRAS F14529{4126 = P 3846V569 Cen = 384.1935 = P 3851V633 Cen = P 3684V637 Cen = P 3693. Type EW/KW:.V640 Cen = P 3737V642 Cen = P 3801. IRAS 14402{4049 may orrespond instead with HD 129364, 75:005 to the northwest.V895 Cen = 2EUVE J1429{38.0 = Cen2 = CSV 2143 = EUVE J1429{38.0 = NSV 06680 = P 3734. TypeE+AM:.Z Lup = HD 128033 (Na) = CoD �42Æ9465 = 149.1908 = CCS 2173 = HIP 71386 = PPM 760481RW Lup = HD 126387 (Mb) = CoD �43Æ9051 = CPD �43Æ6550 = HIP 70590 = IRAS F14231{4355?TY Lup = IRAS F14439{4457?CT Lup = 357.1935 = IRAS F14165{4415 = P 3701CU Lup = P 3703. There is a ompanion, fainter on GSS (SERC-J) plate 011M, at � = 2:0057, � = 171:Æ4. It isunlear whih omponent is the variable.CV Lup = P 3706CW Lup = P 3708. The identi�ation in the Hipparos Input Catalogue (HIC 70079) is inorret.CX Lup = P 3709CY Lup = IRAS F14188{4404 = P 3710CZ Lup = IRAS F14200{4423 = P 3716DD Lup = IRAS F14201{4225 = P 3717. Bright on GSS (SERC-J) plate 011M. There is a ompanion, slightlybrighter on GSS (SERC-J) plate 0163, at � = 3:0001, � = 278:Æ6.DE Lup = P 3718DF Lup = IRAS F14212{4401? = P 3720DG Lup = P 3724. Type EW/KW.DH Lup = P 3726DI Lup = P 3733DK Lup = P 3744DL Lup = IRAS F14299{4559 = P 3749DM Lup = 365.1935 = IRAS F14301{4446 = P 3750DN Lup = P 3751DO Lup = IRAS F14306{4306? = P 3752DP Lup = P 3753. The GSC image (lassi�ed non-stellar) and USNO-A1.0 and USNO-A2.0 ounterpartsare blends with a ompanion, slightly brighter on GSS (SERC-J) plate 011M, at approximately � = 5:001,� = 199Æ. The omponent listed in Table 5 appears to be variable.DQ Lup = P 3755DR Lup = P 3756DS Lup = P 3757DU Lup = P 3761DV Lup = P 3763DW Lup = 366.1935 = IRAS F14342{4409? = P 3765DX Lup = P 3777DY Lup = IRAS F14367{4301 = P 3781. On the harts in Kazanasmas and in Tsesevih & Kazanasmas, theidenti�ations of DY and DZ Lup are interhanged. In both ases, star `2' refers to DY Lup.DZ Lup = IRAS F14365{4302 = P 3783 On the harts in Kazanasmas and in Tsesevih & Kazanasmas, theidenti�ations of DY and DZ Lup are interhanged. In both ases, star `1' refers to DZ Lup.EE Lup = IRAS F14368{4519 = P 3785EF Lup = P 3789EG Lup = P 3794EH Lup = P 3804EI Lup = P 3811. GSC image is lassi�ed non-stellar. There are ompanions, both fainter on GSS (SERC-J)plate 011N, at approximately � = 5:000, � = 347Æ, and � = 5:005, � = 123Æ.EK Lup = 375.1935 = IRAS F14439{4516? = P 3812 GSC image is lassi�ed non-stellar. There is a ompanion,fainter on GSS (SERC-J) plate 011N, at � = 7:0099, � = 238:Æ0.
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EL Lup = P 3820EM Lup = P 3823EN Lup = P 3834EO Lup = P 3835EP Lup = IRAS F14492{4312? = P 3837EQ Lup = 381.1935 = IRAS F14513{4332 = P 3843. There is a ompanion, brighter on GSS (SERC-J) plate011N, at � = 9:0042, � = 170:Æ1.ER Lup = 1RXS J145450.4-431231? = P 3844ES Lup = IRAS F14526{4222 = P 3845ET Lup = CoD �42Æ9820 = P 3848 = PPM 760744EU Lup = P 3849. GSC image is lassi�ed non-stellar. There is a lose ompanion, fainter on GSS (SERC-J)plate 011N, at � = 7:0002, � = 95:Æ4.EY Lup = P 3715EZ Lup = P 3729NSV 06639 = CSV 2129 = P 3713. Absent from both USNO-A1.0 and USNO-A2.0. GSC image is lassi�ednon-stellar. There is a ompanion, fainter on GSS (SERC-J) plate 011M, at � = 7:0087, � = 39:Æ5.NSV 06689 = CSV 2146 = P 3741NSV 06758 = CSV 2175 = P 3790NSV 06795 = CSV 2189 = P 3809. GSC image is lassi�ed non-stellar. The USNO-A1.0 and USNO-A2.0ounterparts are blends with ompanions, one roughly equal in brightness on GSS (SERC-J) plate 04H2 at� = 6:0084, � = 69:Æ7, and a seond, fainter on the same GSS plate, at approximately � = 8:007, � = 95Æ.NSV 06804 = CSV 2197 = P 3817. Both GSC images are lassi�ed non-stellar. There is a ompanion, fainteron GSS (SERC-J) plate 04H2, at � = 6:0037, � = 249:Æ4.NSV 06837 = CSV 2208 = P 3840NSV 06866 = 246.1933 = CSV 2222 = P 980. There is a ompanion, slightly fainter on GSS (SERC-J) plate00AP, at � = 12:0051, � = 288:Æ5.NSV 06880 = 385.1935 = CSV 2230 = IRAS F14578{4233? = P 3853. The USNO-A1.0 and USNO-A2.0ounterparts are blends with a ompanion, slightly brighter on GSS (SERC-J) plate 011N, at � = 5:0030,� = 10:Æ5.
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GSC 00279-00321: A NEW W UMa ECLIPSING BINARY

KOPPELMAN, M. D.1; TERRELL, D.21 Starhouse Observatory, 1523 Valders Ave N, Golden Valley, MN USA, e-mail: lolife�bitstream.net2 Dept. of Spae Studies, Southwest Researh Institute, 1050 Walnut St., Suite 400, Boulder, CO 80302 USA,e-mail: terrell�boulder.swri.edu
Name of the objet:GSC 00279-00321Equatorial oordinates: Equinox:R.A.= 11h57m51:s278 DEC.= 06Æ27004:0070 2000Observatory and telesope:M. Koppelman: Private observatory, MN USA, 160-mm Newtonian astrograph;D. Terrell: Sommers Baush Observatory, CO USA, 60-m Boller and Chivenstelesope;T. Droege: Private Observatory TOM1, Batavia, IL, dual 100-mm refratorsDetetor: M. Koppelman: SBIG ST-237A;D. Terrell: SBIG ST-8;T. Droege: Custom built dual CCD 442AFilter(s): M. Koppelman: None;D. Terrell: Johnson V;T. Droege: Johnson V and Cousins I, Bessel formulationDate(s) of the observation(s):2002.02.07, 2002.05.31, 2002.06.01, 2002.06.06Comparison star(s): GSC 00279-00536 GSC 00279-00287Transformed to a standard system: NoAvailability of the data:Through IBVS Web-site as �le 5299-t1.txtType of variability: EW
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Remarks:The variability of GSC 00279-00321 was learly demonstrated by data aquiredfrom the TASS survey (viz. Droege, 2002; Henden, 2001) in February of 2002.The period and nature of the variability was not immediately apparent. Figure 1shows the TASS V-band disovery observations and follow-up V-band observationsby Terrell.Koppelman made extensive un�ltered observations to try to haraterize the lighturve. Figure 2 shows the harateristi shape of a W UMa binary. The systemshows a large asymmetry of about 0.1 magnitudes between the maxima. The systemmay be assoiated with the X-ray soure J115752.7+062658 as W UMa systemsfrequently show X-ray emission arising from oronal ativity. Although our dataare limited, there are indiations that the system may exhibit light urve hangeson time sales of weeks.Using all of the available data, the period was determined by eye examination ofphase plots at di�erent trial values. Given the very limited temporal overageof our observations, attempts to use more rigorous period-�nding tehniques wereunsuessful. A preliminary ephemeris for the brightness minimum is2452425:7329 + 0:d2898� E (1)Coordinates are from the Tyho atalog, adjusted for proper motion by VizieR.Aknowledgements:Many thanks are due to Tom Droege, Arne Henden, John Greaves and everyoneelse involved with The Amateur Sky Survey (TASS). This researh made use of theSIMBAD database, operated by the CDS at Strasbourg, Frane.

Referenes:Droege, T., 2000, The Amateur Sky Survey (TASS), http://www.tass-survey.org/Henden, A. A., 2001, \The TASS Mark IV Photometri Survey", JAAVSO, 29, 118
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Figure 1. TASS disovery (triangles) and Terrell follow-up (irles) V-band observations.

Figure 2. Koppelman un�ltered observations.
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ERRATUM FOR IBVS 5278The epoh that was given for the new lassial Cepheid NSV 02852 is the time ofmaximum, so the ephemeris is:HJDMax = 2452234:46 + 2:1371� E

The orret referene of Cannon & Pikering:Cannon, A.J., and Pikering, E.C. 1918-1924, The Henry Draper Catalogue and Exten-sion, Ann. Astron. Obs. Harvard College, 91-100(Although HD252611 is in the Henry Draper Catalogue, it was atually published in theHD atalogue extension.)
Enrique Garia-Melendo
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PHOTOELECTRIC MINIMA OF SOME ECLIPSING BINARY STARS
ALBAYRAK, B.; TANRIVERD_I, T.; AYDIN, C.Ankara University Observatory, Faulty of Siene, 06100,e-mail: albayrak�astro1.siene.ankara.edu.tr, taner�astro1.siene.ankara.edu.tr, aydin�siene.ankara.edu.tr
Observatory and telesope:40-m Cassegrain telesope of the T�UB_ITAK National Observatory and 30-mMak-sutov telesope of the Ankara University Observatory.Detetor: OPTEC SSP-5A photometer ontaining a side-on R1414Hamamatsu photomultiplier.Method of data redution:Redution of the observations were made in the usual way (Hardie 1962).
Method of minimum determination:Times of minima were determined by the method of Kwee and van Woerden (1956).Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄WY Cn EA/SD/RS 09 01 55 +26 41 22 BD+27 1708 26352.3895 0.8293712 1BO CVn EW 13 59 08 +40 49 09 BD+41 2450 46895.4483 0.5174617 2CG Cyg EA/SD/RS 20 58 13 +35 10 29 BD+34 4216 22967.4184 0.6311435 3AK Her EW/KW 17 13 57 +16 21 00 BD+16 3123 22977.2540 0.4215221 4SW La EW/KW 22 53 41 +37 56 18 BD+37 4715 51056.2896 0.3207151 5GR Vir EW/KW 14 45 20 �06 44 04 BD�06 4066 45665.6415 0.3469788 6NN Vir EB 14 19 37 +05 53 46 BD+06 2864 50595.3452 0.4806900 7Soure(s) of the ephemeris:1.: Hall & Kreiner (1980); 2.: Albayrak et al. (2001); 3.: Sowell et al. (2001);4.: Woodward (1942); 5.: Pribulla et al. (2001); 6.: Cereda et al. (1988);7.: Ruinski & Lu (1999)yT�UB_ITAK : The Sienti� and Tehnial Researh Counil of Turkey
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄WY Cn 52308.3696 0.0002 I BV �0.0210 S�n-AkBO CVn 52070.3231 0.0002 II UBV �0.0010 Hs-Km52375.3677 0.0002 I UBV 0.0000 Al-TnCG Cyg 52196.3029 0.0002 I UBV �0.0021 Al-C�tAK Her 52112.4686 0.0003 I UBV 0.0306 Hs-C��g52126.3805 0.0003 I UBV 0.0323 Hs-C��gSW La 52188.4083 0.0001 I BV �0.0056 Tn-Yl52195.3055 0.0002 II BV �0.0038 Tn-Yr52195.4641 0.0001 I BV �0.0056 Tn-Yr52450.4316 0.0004 I BV �0.0066 Bl-TnGR Vir 52375.5126 0.0001 I BV R �0.0050 Al-Tn52399.4499 0.0003 I UBV �0.0091 C�t-El52440.3970 0.0002 I BV �0.0055 Tn-Bl52443.3443 0.0003 II BV �0.0076 Tn-Bl52460.3464 0.0002 II BV R �0.0075 Tn-S�n52464.3366 0.0003 I BV R �0.0075 Tn-S�nNN Vir 52405.3689 0.0002 II BV �0.0145 Tn-Sz52424.3554 0.0005 I BV �0.0153 Tn-Bl52450.3149 0.0003 I BV �0.0130 Tn-Bl52461.3667 0.0001 I BV �0.0171 Sz-Kr52462.3300 0.0004 I BV �0.0151 C�t-AkExplanation of the remarks in the table:Ak: O. Aksu, Al: B. Albayrak, Bl: _Ilker Bula, C��g: A. C�a�glar, C� t: C. C�etinta�s,El: A. Elmasl�, Hs: E. Hast�urk, Km: B. K�om�ur�u, Kr: T. Karaka�s, S�n: H. V.S�enav�, Sz: A. S. Sezgin, Tn: T. Tanr�verdi, Yl: F. Y�ld�z, Yr: E. D. Y�or�ukAknowledgements:The authors would like to thank the T �UB_ITAK National Observatory (TUG) forthe observing time. This study was supported by the T �UBA/GEB_IP grant of theTurkish Aademy of Sienes

Referenes:Albayrak, B., M�uyessero�glu, Z., & �Ozdemir, S., 2001, AN, 322, 125Cereda, L., Mist�o, A., Niarhos, P. G. & Poretti, E., 1988, A&AS, 76, 255Hall, D. S., & Kreiner, J. M., 1980, Ata Astron., 30, 387Hardie, R., 1962, Astr. Teh.: Stars and Stellar Systems, Vol. II, Univ. of Chiago Press,ChiagoKwee, K. K., & van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327Pribulla, T., Vanko, M., Parimuha, S. & Chohol, D., 2001, IBVS, 5056Ruinski, S. M. & Lu, W., 1999, AJ, 118, 2451Sowell, J. R., Hughes, S. B., Hall, D. S., & Howard, B. A., 2001, AJ, 122, 1965Woodward, F. J., 1942, Harvard Obs. Cir., No. 446


