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Star IBVS No.
RT And 5470RX And 5420XZ And 5434AB And 5434, 5439AR And 5420BV And 5420BX And 5443CN And 5443, 5494DU And 5459DX And 5420FO And 5420FS And 5420HP And 5416LV And 5459MP And 5459MR And 5459MU And 5459MV And 5459MX And 5459MY And 5459NN And 5459NO And 5459NQ And 5459V363 And 5471V376 And 5407EE Aqr 5470HV Aqr 5407CI Aql 5454OO Aql 5443, 5464, 5471V346 Aql 5463V803 Aql 5464SS Ari 5434SX Aur 5494SZ Aur 5436TT Aur 5462VX Aur 5436AW Aur 5483BF Aur 5494HP Aur 5434IM Aur 5434IU Aur 5434KU Aur 5499

Star IBVS No.
V459 Aur 5462TY Boo 5494TZ Boo 5494UW Boo 5464VW Boo 5443XY Boo 5464, 5494AC Boo 5464, 5494AD Boo 5494BW Boo 5463CV Boo 5464, 5494EF Boo 5464ET Boo 549444i Boo 5443, 5470Y Cam 5464SV Cam 5407AW Cam 5494AY Cam 5479SW Cn 5499WY Cn 5419VV CVn 5403BI CVn 5471BO CVn 5463, 5471CI CVn 5462EM Car 5498V466 Car 5482� Car 5477, 5492XX Cas 5494AB Cas 5464DO Cas 5456HT Cas 5420OX Cas 5476V516 Cas 5433V523 Cas 5443V776 Cas 5407V821 Cas 5462, 5464, 5476SV Cen 5498V504 Cen 5426RY Cep 5436VW Cep 5434, 5456, 5470XX Cep 5470CQ Cep 5494
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Star IBVS No.
DI Cep 5466EE Cep 5412EG Cep 5464FK Cep 5461GS Cep 5464V391 Cep 5406AQ Cir 5498T CrB 5497RW CrB 5479YY CrB 5462, 5471� CrB 5460CG Cyg 5407, 5439CV Cyg 5463EM Cyg 5474GO Cyg 5456MR Cyg 5476V456 Cyg 5464V477 Cyg 5434, 5476V478 Cyg 5462, 5464V515 Cyg 5420V632 Cyg 5420V836 Cyg 5464V859 Cyg 5464V1028 Cyg 5420V1032 Cyg 5420V1052 Cyg 5420V1060 Cyg 5420V1073 Cyg 5439V1143 Cyg 5456V1316 Cyg 5420V1377 Cyg 5420DM Del 5494LS Del 5494W Dra 5436Z Dra 5464RZ Dra 5464TZ Dra 5464AR Dra 5463AX Dra 5464BV Dra 5470FU Dra 5464SV Equ 5463 Equ 5468U Gem 5453

Star IBVS No.
ST Gem 5436OW Gem 5445SZ Her 5464, 5467AK Her 5434, 5471GU Her 5434V548 Her 5424V672 Her 5469V829 Her 5496V861 Her 5434V994 Her 5462S La 5436SW La 5407, 5434, 5471AY La 5441CO La 5462EM La 5464MN La 5420V364 La 5476V401 La 5462V402 La 5476X Leo 5473UV Leo 5434, 5443UZ Leo 5434AM Leo 5443, 5471ET Leo 5407RY LMi 5430UW LMi 5476VW LMi 5439RW Lyn 5459RZ Lyn 5494SW Lyn 5494UV Lyn 5494VX Lyn 5459VY Lyn 5459VZ Lyn 5459WX Lyn 5459YY Lyn 5459ZZ Lyn 5459AC Lyn 5459AD Lyn 5459AF Lyn 5459AK Lyn 5459AL Lyn 5459BG Lyn 5494CC Lyn 5439
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Star IBVS No.
RU Lyr 5436RW Lyr 5436TZ Lyr 5470FL Lyr 5470PY Lyr 5464V404 Lyr 5434NN Mon 5464V524 Mon 5404TU Mus 5498UY Mus 5405PZ Nor 5432V566 Oph 5470V823 Oph 5481V825 Oph 5481V839 Oph 5443V868 Oph 5469V2066 Oph 5424CN Ori 5420CZ Ori 5420U Peg 5464, 5471RU Peg 5420RV Peg 5436SX Peg 5436AT Peg 5464BB Peg 5464BN Peg 5464BX Peg 5494DI Peg 5407GP Peg 5494IP Peg 5420IQ Peg 5459KL Peg 5459KM Peg 5459KN Peg 5459KO Peg 5459V351 Peg 5471V357 Peg 5407UV Per 5488AG Per 5434FO Per 5420IK Per 5486KT Per 5420V432 Per 5464V436 Per 5462

Star IBVS No.
UV Ps 5470AQ Ps 5439, 5463V366 Pup 5482V431 Pup 5498DT So 5448DV So 5448V597 So 5450V701 So 5498T Sex 5459EQ Tau 5463V781 Tau 5407, 5471V1123 Tau 5439V1154 Tau 5413V Tri 5463, 5494RS Tri 5494TU Tri 5420TW Tri 5420TX Tri 5420AK Tri 5494CF Tu 5444W UMa 5494TX UMa 5494VV UMa 5494XY UMa 5434, 5494ZZ UMa 5494DN UMa 5476DT UMa 5469DW UMa 5434HH UMa 5414LP UMa 5434U UMi 5418PT Vel 5482AG Vir 5464GR Vir 5463, 5471HW Vir 5443SW Vul 5420VW Vul 5420BP Vul 5421BS Vul 5463ER Vul 54701RXS�F J071507.4�044437 5425
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Star IBVS No.
1RXS J950391.1�053029 54251RXS J131032.4�040934 54251RXS J162013.2+243606 54492MASS J18381408�0531148 5500ALS 10422 5472AP 149 5440ASAS3 094509�6327.4 5491ASAS3 113104�4107.1 5491ASAS3 133952�2652.3 5491ASAS3 135857�4053.8 5491ASAS3 141345�2254.7 5491ASAS3 142108�3704.2 5491ASAS3 145745�3026.6 5491ASAS3 150327�4756.1 5491ASAS3 151706�4356.6 5491ASAS3 152313�3226.7 5491ASAS3 161206�5942.7 5491ASAS3 220324�2928.9 5491ASAS3 231550�2300.2 5491ASAS3 232357�5318.2 5491ASAS3 223151+0237.4 5491BD �00Æ2900 5425BD �02Æ2221 5425BD �03Æ3419 5425BD �04Æ2739 5425BD +20Æ2890 5431BD +22Æ8180 5413BD +27Æ2138 5423BD +27Æ3000 5423BD +42Æ1795 5431BD +43Æ1775 5431BD +55Æ2693 5412Brh V136 5500BV 1112 5401BV 1635 5401MIS V0665 5500CD �52Æ2502 5427CoD �22Æ12017 5417CoD �26Æ11583 5448CSS 401 5401EUVE J0613�23.9B 5447

Star IBVS No.
FASTT 0024 5455FASTT 0103 5455FASTT 0452 5455FASTT 0491 5455FASTT 0498 5455FASTT 0709 5455FASTT 1555 5455GRB030329 5415GSC 00136�01416 5435GSC 00153�01410 5404GSC 00207�01928 5441GSC 00229�00701 5411GSC 00244�01292 5455GSC 00263�00256 5455GSC 00323�00830 5500GSC 00366�00475 5455GSC 00568�01658 5455GSC 00570�00139 5491GSC 00619�00232 5437GSC 00661�00503 5428GSC 00731�01604 5435GSC 00804�00118 5500GSC 00812�00052 5499GSC 00825�01465 5411GSC 00843�00262 5428GSC 01158�00921 5500GSC 01262�00555 5500GSC 01272�00110 5500GSC 01400�00455 5428GSC 01402�00052 5428GSC 01402�00121 5428GSC 01404�01687 5500GSC 01473�01049 5431GSC 01648�00845 5500GSC 01649�00006 5429GSC 01649�01573 5500GSC 02052�01108 5500GSC 02056�00419 5500GSC 02056�00812 5500GSC 02139�02190 5472GSC 02192�01283 5500GSC 02379�00665 5408GSC 02422�00020 5499GSC 02495�01124 5428GSC 02497�00101 5429
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Star IBVS No.
GSC 02511�00053 5411GSC 02511�00167 5494GSC 02521�01524 5414GSC 02534�00216 5403GSC 02536�00122 5403GSC 02548�00936 5403GSC 02583�00504 5442GSC 02597�00679 5496GSC 02936�00478 5500GSC 03022�00996 5403GSC 03135�00673 5469GSC 03328�00163 5500GSC 03472�00641 5431, 5494GSC 03649�00825 5500GSC 03658�00076 5437GSC 03667�00826 5500GSC 03822�01056 5434GSC 03693�01720 5500GSC 04178�00277 5418GSC 04371�00161 5500GSC 04674�06967 5455GSC 04709�01250 5455GSC 04836�01821 5401GSC 04853�01862 5401GSC 04903�01476 5455GSC 04904�01087 5425GSC 04948�00989 5428GSC 04998�00854 5429GSC 05154�01249 5401GSC 05569�00389 5429GSC 05710�00553 5500GSC 06292�01507 5500GSC 06315�00727 5500GSC 06328�00223 5500GSC 06336�00140 5411GSC 06338�01083 5500GSC 06666�00796 5489GSC 06698�00302 5490GSC 06722�01540 5491GSC 06730�00109 5491GSC 06771�01281 5489GSC 06825�00253 5417GSC 06960�00506 5491GSC 06973�01172 5491GSC 07294�02242 5491GSC 07298�00015 5491

Star IBVS No.
GSC 07317�00157 5491GSC 07740�01289 5490GSC 07744�00868 5491GSC 07758�01126 5489GSC 07794�00682 5491GSC 07834�01438 5491GSC 07892�01411 5490GSC 08297�01427 5491GSC 08606�00190 5489GSC 08693�00661 5489GSC 08722�00769 5491GSC 08831�00796 5491GSC 08946�02667 5491GSC 08987�00392 5405GSC 09024�00007 5490GSC2.2 N03112224474 5500GSC2.2 N031330127360 5500GSC2.2 N311332336840 5500GSC2.2 S00111322304 5500HadV98 5417HBV 463 5404HD 000434 5423HD 005303 5444HD 019684 5465HD 023642 5402HD 032641 5413HD 035850 5451HD 051697 5425HD 057897 5482HD 065498 5431HD 067093 5425HD 067894 5431HD 070333 5482HD 079154 5482HD 089027 5425HD 093308 5477, 5492HD 108642 5423HD 125556 5418HD 133640 5470HD 138749 5460HD 143454 5497HD 162905 5425HD 163611 5470HD 204615 5475HD 258878 5445
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Star IBVS No.
HD 279684 5408HD 296761 5425HD 352179 5421HIP 00728 5423HIP 17704 5402HIP 23699 5413HIP 25486 5451HIP 54165 5414HIP 60880 5423HR 01817 5451HR 04750 5421HR 05778 5460HV 04223 5448HV 04225 5448HV 10835 5450IRAS 07454�0228 5401IRAS 08239�0307 5401IRAS 16112�0624 5401IRAS 17440�0407 5401IRAS 18108�0503 5401IRAS 18413�0641 5401IRAS 19456�0522 5401IRAS 19582�0613 5401IRAS 06155+1544 5435IRAS 06158+0206 5435IRAS 06162+0919 5435IRAS 06182+0752 5435[KM W82℄ 01 5459[KM W82℄ 12 5459[KM W82℄ 14 5459[KM W82℄ 18 5459[KM W82℄ 20 5459[KM W82℄ 21 5459[KM W82℄ 23 5459[KM W82℄ 24 5459[KM W82℄ 34 5459[KM W82℄ 35 5459[KM W82℄ 36 5459[KM W82℄ 38 5459[KM W82℄ 44 5459[KM W82℄ 46 5459[KM W82℄ 48 5459[KM W82℄ 50 5459[KM W82℄ 52 5459

Star IBVS No.
[KM W82℄ 55 5459[KM W82℄ 60 5459[KM W82℄ 61 5459[M15℄ ZK 62 5452[M15℄ ZK 68 5452M31-RV 5410MSX5C G252.1851+40.6061 5401MSX6C G026.5153+00.4088 5500[NGC 7129℄ V1 {V3 5406NSV 00016 5409NSV 00308 5478NSV 01982 5478NSV 02904 5435NSV 02910 5435NSV 02911 5435NSV 02925 5435NSV 03025 5435NSV 04082 5401NSV 04796 5478NSV 06068 5490NSV 07549 5401NSV 07865 5424NSV 08001 5446NSV 08095 5446NSV 08097 5446NSV 08132 5446NSV 08184 5446NSV 08293 5424NSV 09245 5490NSV 09820 5481NSV 10115 5481NSV 10400 5489NSV 11266 5401NSV 25610 5475ROTSE1 J130549.16+383706.1 5403ROTSE1 J131047.78+364407.2 5403ROTSE1 J133413.76+312125.0 5403ROTSE1 J140205.83+340239.1 5403ROTSE1 J161331.84+323439.6 5442[S84e℄ IV v103 5459[S84e℄ IV v104 5459[S84e℄ IV v106 5459[S84e℄ IV v107 5459[S84e℄ IV v108 5459
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Star IBVS No.
[S84e℄ IV v201 5459[S84e℄ IV v301 5459[S84e℄ IV v401 5459S 10134 5409SAO 73772 5423SAO 82326 5423SAO 84309 5449StM 138 5401SV R 038 5478SV R 039 5478SV R 089 5478SV R 206 5478SV R 352 5478TASS J174643.5�040811 5461TYC 1648�525�1 5500TYC 2047�320�1 5449TYC 2379�665�1 5408TYC 2511�167�1 5411TYC 2597�679�1 5496TYC 3667�826�1 5500USNO-A2.0 0600�00386907 5500USNO-A2.0 0675�29051924 5500USNO-A2.0 0975�05664710 5500USNO-A2.0 0975�20094153 5500USNO-A2.0 1050�04473675 5500USNO-A2.0 1050�01146056 5500USNO-A2.0 1050�01201364 5429USNO-A2.0 1050�19031360 5500USNO-A2.0 1050�19244897 5428USNO-A2.0 1125�07492086 5500USNO-A2.0 1125�07562489 5500USNO-A2.0 1125�07685034 5500USNO-A2.0 1125�07709696 5500USNO-A2.0 1125�18452169 5500USNO-A2.0 1200�07792474 5500USNO-A2.0 1200�07798871 5500USNO-A2.0 1275�00120038 5500USNO-A2.0 1350�18288664 5500USNO-A2.0 1425�14529683 5500USNO-A2.0 1425�15156364 5500USNO-B1.0 0824�0264160 5401USNO-B1.0 0834�0296187 5401USNO-B1.0 0839�0602533 5401

Star IBVS No.
USNO-B1.0 0844�0397216 5500USNO-B1.0 0847�0554572 5401USNO-B1.0 0858�0334726 5401USNO-B1.0 0867�0188840 5401USNO-B1.0 0874�0221669 5401USNO-B1.0 1091�0130715 5500USNO-B1.0 1320�0191566 5500USNO-B2.0 1018�0170646 5500Var75 Cep 5461Var76 Cyg 5461VXR45 5427162nd List of Minima Timings ofElipsing Binaries by BBSAGObservers 5438CCD Minima for Seleted ElipsingBinaries in 2003 5493Con�rmation of Variability ofBidelman-MaConnel SuspetedVariables 5457Con�rmation of Variability ofFASTT Suspeted Variables 5458New Elements for 80 ElipsingBinaries 5480New Elements for 80 ElipsingBinaries II. 5495Photoeletri Minima of SeletedElipsing Binaries 5484Photoeletri Minima of SeletedPulsating Stars 5485The 77th Name-List of VariableStars 5422Times of Minima of ElipsingBinary Stars 5487



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5401 Konkoly ObservatoryBudapest8 April 2003HU ISSN 0374 { 0676
NEW AND SUSPECTED MIRA VARIABLES ON STARDIAL IMAGESWILS, P.Vereniging Voor Sterrenkunde, Belgium; email: Patrik.Wils�ronos.be
The Stardial system onsists of an autonomous drift-san CCD amera, run by theUniversity of Illinois at Urbana-Champaign (MCullough and Thakkar, 1997). One im-age per day is taken of eah 8�5 degree area of sky entered at a delination of �4Æ,when the region is near the meridian. The system is therefore ideally suited to fol-low long period variables (see e.g. Bedient, 2001). Images are publily available athttp://www.astro.uiu.edu/stardial/.This paper reports on observations of 9 Mira stars, six of whih were suspeted vari-ables already before, four of them atalogued in the NSV and NSVS. The three otherMira variables are new.The available images, spanning the years 1999 to the end of 2002 or early 2003, of apartiular region were treated as follows. First, photometry was done using the XVistaprograms written by Mihael Rihmond1. His math programs were then used to trans-form image oordinates to sky oordinates by omparing star positions from the Tyhoatalogue. The programs have at this time essentially produed lists of sky oordinateswith raw magnitudes. Then the tehnique of ensemble photometry (Honeyutt, 1992)was applied to produe homogeneous magnitudes for all the images of the region. Sinea non-standard red broadband �lter is used by Stardial, the magnitudes obtained annotreally be ompared to magnitudes obtained with standard �lters. Therefore no attemptwas made to transform the magnitudes to a standard system. Only a simple translationwas applied to �x the zero point of the magnitude sale, in suh a way that for Tyho starswith �0:1 < B � V < 0:1, Tyho V magnitudes and Stardial magnitudes are aligned asmuh as possible. Error bars on the magnitudes are a ombination of the photon statistiserrors and the errors on the ensemble solution for a partiular night.In the data set, long period variables were then searhed for by using the Mean SquareSuessive Di�erene tehnique (von Neumann et al., 1941). This method assumes thatthe deviation between subsequent data points is small ompared to the total variation fora time series showing a trend. In this way a number of long period variables ould bedisovered and known and suspeted variables reovered. This paper reports on nine Miravariable stars, presented in Table 1. The �rst olumn gives the USNO-B1.0 identi�ationof the objets, exept for two ases where exat identi�ation proved impossible (notethat the Stardial pixel size is 3600, whih is not aurate enough for orret identi�ation1http://spiff.rit.edu/tass/pipeline/pipeline.html
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in rowded �elds). The following olumns ontain the IRAS identi�ation when available,the Julian Date of an observed maximum, the period in days, the amplitude in Stardialmagnitudes, and remarks and other identi�ations. The periods of these stars have beendetermined using the PDM tehnique (Stellingwerf, 1978). Light urves are presented inFigures 1 and 2.

Table 1. Data on nine Mira variablesUSNO-B1.0 IRAS JD Max Period Amplitude Remark[d℄ [m℄0874-0221669 07454-0228 2451491 293 2.0 10867-0188840 08239-0307 2451538 323 2.0 20824-0264160 { 2451950 364 2.0 30834-0296187 16112-0624 2451350 232? > 3 40858-0334726 17440-0407 2451310 349 > 2:0 5? 18108-0503 2452491 340 1.5? 18413-0641 2452516 260: > 3 60847-0554572 19456-0522 2452470 290: 2.5 70839-0602533 19582-0613 2452540 115? > 1:51 GSC 04836-01821 = CSS 401 (Stephenson 1984)Magnitude in maximum varies by at least 0.5 mag2 NSV 4082 = GSC 04853-018623 NSV 18400 = MSX5C G252.1851+40.6061 = StM 138 (Stephenson 1986)4 NSV 7549 = BV 1112, amplitude from USNO-B1.0 B1 and R15 TASS J174643.5-040811 (Rihmond et al. 2000)6 NSV 11266 = BV 16357 GSC 05154-01249, lose ompanion 500E
Aknowledgements: This researh has made use of the USNOFS Image and Cata-logue Arhive operated by the United States Naval Observatory, Flagsta� Station(http://www.nofs.navy.mil/data/fhpix/), and of the SIMBAD and VizieR databaseoperated at the Centre de Donn�ees Astronomiques (Strasbourg) in Frane. The authorwould like to thank Mihael Rihmond for providing the XVista and math programs,and John Greaves and Paul Van Cauteren for helpful disussions.

Referenes:Bedient, J. R., 2001, IBVS, No. 5164Honeyutt, R. K., 1992, PASP, 104, 435MCullough, P., Thakkar, U., 1997, PASP, 109, 1264Rihmond, M. W., Droege, T. F., Gombert, G., Gutzwiller, M., Henden, A. A., Albertson,C., Beser, N., Molhant, N., Johnson, H., 2000, PASP, 112, 397Stellingwerf, R. F., 1978, ApJ, 224, 953Stephenson, C. B., 1984, Publ. Warner & Swasey Obs., 3, 1Stephenson, C. B., 1986, ApJ, 301, 927von Neumann, J., Kent, R. H., Bellinson, H. R., Hart, B. I., 1941, Ann. Math. Stat., 12,153
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Figure 1. Light urves of �ve Mira stars.
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Figure 2. Light urves of the remaining four Mira stars.
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DISCOVERY OF A BRIGHT ECLIPSING BINARYIN THE PLEIADES CLUSTER

TORRES, G.Harvard-Smithsonian Center for Astrophysis, 60 Garden St., Mail Stop 20, Cambridge, MA 02138, USA;e-mail: gtorres�fa.harvard.edu
The bright (V = 6:83) Pleiades luster member HD 23642 (Hertzsprung designationH III-1431, HIP 17704, 03h47m29:s45 / +24Æ17018:000, J2000,SpT A0V) was the �rst double-lined spetrosopi binary to be disovered in that luster, by Peare (1957) and Abt(1958). The period is 2.46 days and the orbit is essentially irular. Abt onsideredelipses possible, but this was never on�rmed. The availability of 66 aurate photometrimeasurements (typial error 0.008 mag) from the Hipparos mission (ESA, 1997) over a3-year interval prompted us to investigate this suggestion, and we indeed found strongindiations of a dip in brightness at about the expeted phase for a seondary elipse.Beause of the time elapsed sine the spetrosopi measurements by Peare (inter-val 1943-1949) and Abt (Nov-De 1957), and the limited preision of the orbital periodsderived independently by the two investigators, we ombined the measurements to ob-tain a more aurate ephemeris suitable for prediting elipses some 35 years into thefuture, at the mean epoh of the Hipparos observations. Weights were assigned tothe photographi radial veloities aording to the information in the original soures,and a veloity o�set was allowed for (but was found to be insigni�ant). The result,Min I (HJD) = 2;434;127:6203(80) + 2:4611240(90)� E, leads to the folded plot of theHipparos data seen in Figure 1a. The 5 faintest measurements luster very lose to thepredited time of seondary elipse, and are essentially within the unertainty in thatpredition indiated by the horizontal error bars.In order to improve the period further, we obtained additional high-resolution ehellespetra of HD 23642 with the 1.5-m Wyeth reetor at the Oak Ridge Observatory (Har-vard, Massahusetts). The four single-order spetra over 45 �A entered at 5187 �A,and have a resolving power of �=�� = 35;000. We derived radial veloities for bothomponents using the two-dimensional ross-orrelation tehnique TODCOR (Zuker& Mazeh 1994). Typial unertainties are 1{1.5 km s�1, far superior to the veloitiesfrom the older soures. Merging these veloities (weighted appropriately) with those ofPeare and Abt yields a period that is more than an order of magnitude more preise:Min I (HJD) = 2;436;096:5204(44)+2:46113329(66)�E. The spetrosopi orbit is shownin Figure 2, and the elements are given in Table 1. The preliminary light ratio we obtain,at the mean wavelength of our observations, is lB=lA = 0:31� 0:03, or �m = 1:3 mag.
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Figure 1. Hipparos epoh photometry for HD 23642. (a) Data folded with the ephemeris derivedfrom the radial veloities of Peare (1957) and Abt (1958). The elipse phases are indiated with dottedlines. The formal unertainty in the phases is indiated by the horizontal error bars. (b) Data foldedwith the improved ephemeris derived by adding our new veloities. The phase unertainty is negligibleon the sale of this �gure.

Figure 2. Radial veloity urve of HD 23642, with the observations by Peare (1957; open irles), Abt(1958; open squares), and our new observations (�lled symbols). The solid line is for the primary, andthe dashed line for the seondary. The enter-of-mass veloity is indiated by the dotted line.
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The Hipparos data folded with this new period are shown in Figure 1b. The apparentdip in brightness is seen to shift even loser to phase 0.5, whih is unlikely to be aoinidene. The elipsing nature of the binary is thus on�rmed. Further support forthis is given by the large minimum masses (Table 1), in partiular for the primary, whihis onsistent with the values expeted from the A0V spetral type.Table 1. Combined spetrosopi solution for HD 23642.Parameter ValueP (days) 2.46113329 � 0.00000066 (km s�1) +6.1 � 1.7KA (km s�1) 97.40 � 0.84KB (km s�1) 140.47 � 0.85e 0 (adopted)Tmax (HJD) 2,436,095.9051 � 0.0040aA sin i (106 km) 3.296 � 0.030aB sin i (106 km) 4.754 � 0.030a sin i (R�) 11.566 � 0.061MA sin3 i (M�) 2.027 � 0.032MB sin3 i (M�) 1.405 � 0.026q �MB=MA 0.6934 � 0.0077�RV (Peare � Abt) (km s�1) +1.9 � 1.9�RV (Peare � new) (km s�1) +0.8 � 1.8NA, NB (Peare) 21, 19NA, NB (Abt) 15, 12NA, NB (new) 4, 4�A, �B (Peare) (km s�1) 8.9, 20.8�A, �B (Abt) (km s�1) 3.1, 17.8�A, �B (new) (km s�1) 1.68, 1.01
As seen in Figure 1b, there are no Hipparos observations near phase 0.0, and thusthe primary elipse was missed. A very tentative �t to the seondary elipse performedwith the light urve program EBOP along with estimates of the omponents' propertiesis shown in Figure 3. While the seondary elipse has a depth of �0.03 mag, the primaryis expeted to be approximately 0.07 mag deep. The elipses are thus grazing (i � 78Æ),and the system is well detahed.HD 23642 appears to be the �rst elipsing binary to be on�rmed in the Pleiadesluster1, and it is quite remarkable that suh a bright star has not been inspeted arefullybefore, partiularly sine it is known to be hemially peuliar (spetral lassi�ationA0Vp(Si)+Am; Abt & Levato 1978). Further spetrosopi and photometri observationsof HD 23642 are underway to improve the orbits. Eventually this system may well yieldthe �rst dynamially determined stellar masses in the Pleiades, and may even have abearing on the issue of its distane.

1A report by Prosser & Stau�er (1993) about an anomalous dimming in the light of the Pleiades member H III-263,possibly due to elipses, has yet to be on�rmed.
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Figure 3. Tentative EBOP light urve superimposed on the Hipparos epoh photometry of HD 23642.
Aknowledgements: This researh has made use of the SIMBAD database, operatedat CDS, Strasbourg, Frane, and of NASA's Astrophysis Data System Abstrat Servie.The author aknowledges partial support for this work by NASA's SIM projet (JPLgrant 1240033).

Referenes:Abt, H. A., 1958, ApJ, 128, 139Abt, H. A., & Levato, H., 1978, PASP, 90, 201ESA 1997, The Hipparos and Tyho Catalogues, ESA SP-1200Peare, J. A., 1957, Publ. Dom. Astr. Obs., 10, 435Prosser, C. F., & Stau�er, J. R., 1993, IBVS, 3826Zuker, S., & Mazeh, T., 1994, ApJ, 420, 806
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CCD LIGHT CURVES OF ROTSE1 VARIABLES, XVIII: GSC3022:996, CVn,GSC2534:216 CVn, GSC2536:122, CVn, GSC2548:936 CVn AND VV 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 refratorDetetor: SBIG ST-7 CCD ameraMethod of data redution:Standard CCD-frame redution using AIP4WIN softwareMethod of minimum determination:Kwee { van Woerden algorithmObserved star(s):Star name GCVS Coordinates (J2000) Comp./hektype RA De star(s)GSC3022:996ROTSE1 J130549.16+383706.1 EW 13 05 49.2 +38 37 06 GSC3022:738 / GSC3022:964GSC2534:216ROTSE1 J131047.78+364407.2 EW 13 10 47.8 +36 44 07 GSC2534:733 / GSC2534:10GSC2536:122ROTSE1 J133413.76+312125.0 EW 13 34 13.8 +31 21 25 GSC2536:1064 / GSC2536:752GSC2548:936ROTSE1 J140205.83+340239.1 EW 14 02 05.8 +34 02 39 GSC2548:79 / GSC2548:10VV CVn EB 13 17 41.7 +32 39 58 GSC2538:211 / GSC2538:255Ephemeris:Star name E 2400000+ P [day℄ SoureROTSE1 J130549.16+383706.1 52694.5006 0.357382 present paperROTSE1 J131047.78+364407.2 52691.6833 0.2459495 "ROTSE1 J133413.76+312125.0 52691.7085 0.280563 "ROTSE1 J140205.83+340239.1 52694.3796 0.260768 "VV CVn 51246.681 0. 53314 "
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄GSC3022:996 (CVn) 51260.863 2 s none ROTSE151340.7375 4 p none ROTSE152601.583 2 p none52691.4635 15 s none52691.6397 10 p none52694.4996 7 p none52694.6772 6 s none52721.3064 14 p none52723.4485 10 p noneGSC2534:216 (CVn) 51274.8914 5 s none ROTSE151337.7364 9 p none ROTSE152337.5161 9 p none Diethelm 200252337.639 3 s none Diethelm 200252601.6656 10 p none52691.4366 14 p none52691.5599 10 s none52691.6833 4 p none52694.3889 7 p none52694.5117 8 s none52694.6339 8 p none52721.3208 12 s none52723.4119 9 p none52723.5335 11 s noneGSC2536:122 (CVn) 51246.8100 6 p none ROTSE151260.7012 9 s none ROTSE152337.5003 10 s none Diethelm 200252337.643 2 p none Diethelm 200252601.6482 17 p none52655.511 3 p none52691.429 4 p none52691.5258 16 s none52691.7060 13 p none52694.3743 11 s none52694.5153 6 p none52694.6550 4 s none52721.3130 14 s none52723.412 2 p none52723.5523 5 s noneGSC2548:936 (CVn) 51304.8765 7 s none ROTSE151348.8201 10 p none ROTSE152655.5242 10 p none52691.5112 16 p none52691.6429 18 s none52694.3801 7 p none52694.5094 4 s none52694.6420 8 p none52721.3689 5 s none52723.3241 8 p none52723.4541 12 s none52723.5856 13 p noneVV CVn 51246.681 4 p none ROTSE152287.640 2 s none Bl�attler 200252308.695 2 p none Bl�attler 200252344.4157 8 p none Bl�attler 200252347.354 3 s none Bl�attler 200252601.664 3 s none Bl�attler 200352655.504 7 s none Bl�attler 200352691.490 3 p none Bl�attler 200352694.424 5 s none Bl�attler 2003
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Explanation of the remarks in the table:ROTSE1: Observations of Akerlof et al. (2000).Remarks:As a byprodut of the ROTSE1 CCD survey, a large number of new variables havebeen disovered (Akerlof et al., 2000). In a series of papers, we report un�lteredCCD observations for some of the lose binary systems (type EW) in the list ofAkerlof et al. (2000). This installment ontains information on four variables inthe onstellation CVn as well as a �rst CCD light urve of the known variableVV CVn. The �ve stars were observed with our CCD equipment during severalnights between JD2452285 and JD2452723. A total of 175 CCD frames were mea-sured of GSC3022:996, 183 frames of GSC2534:216, 176 frames of GSC2536:122,138 frames of GSC2548:936 as well as 231 frames for VV CVn. Figures 1 through5 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 minima fromthe ROTSE1 data and the timings of minimum derived from our data given in thetable of Times of Minima. The star VV CVn = SVS 1290 was reported to be vari-able by Kurohkin (1961), who, based on photographi material, assigned the starto the EA lass, providing the elements of variation stated in the GCVS. Aordingto the SIMBAD data base, no further observations have been reported until theCCD photometry of the ROTSE1 survey (Akerlof et al., 2000). As an be inferredfrom the CCD light urve, VV CVn belongs to the EB subtype of the elipsingbinaries with a marked di�erene in amplitude between primary (0.55 mag) andseondary (0.30 mag) minimum.

Figure 1. CCD light urve (without �lter) ofGSC3022:996 Figure 2. CCD light urve (without �lter) ofGSC2534:216
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Figure 3. CCD light urve (without �lter) ofGSC2536:122 Figure 4. CCD light urve (without �lter) ofGSC2548:936

Figure 5. CCD light urve (without �lter) of VV CVn
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, 127Bl�attler, E., 2003, BBSAG Bulletin, 129, in preparationDiethelm, R., 2002, BBSAG Bulletin, 127Kurohkin, N. E., 1961, Per. Zv., 13, 331
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THE FIRST PRECISION CCD OBSERVATIONS OF THE NEGLECTED,DWARF CONTACT BINARY V524 MONOCEROTISSAMEC, RONALD G.1;2; LOFLIN, TREVOR SEQUOIA11 Astronomy program, Department of Physis Bob Jones University, Greenville, SC 29614 USA;e-mail: rsame�bju.edu2 Visiting Astronomer, Cerro Tololo InterAmerian Observatory, Chile
Wahmann (1966) disovered V524 Monoerotis [HBV 463, GSC 153 1410, RA(2000)=6h59m1:s2, DEC(2000) = +02Æ1205100℄ in his study of 38 variables in the �eld SA 98. Anephemeris (P = 0.28361714 d) and 39 times of minimum light are given in his paper. Hisphotographi light urve indiates that V524 Monoerotis is a W UMa ontat binary.Ho�mann (1981) presented a low-preision B light urve along with two times of minimumlight. He suggested that it is of A-type (more massive omponent is hotter). During areent observing run at Cerro Tololo InterAmerian Observatory in Chile, we were ableto inlude this 15th mag negleted very short period system in our observing shedule.Our present observations were taken with the 0.9-m reetor and the CFIM T2K CCDwith standard UBV(RI)C �lters on 31 Deember 2002 and 1 January 2003, by RGS.The observations are available through the IBVS-website as 5404-t2.txt. The imageswere alibrated and the magnitudes extrated using standard IRAF proedures. Around100 observations were taken in eah pass band. An unnamed omparison star [RA(2000)= 06h59m3:s8, DEC(2000) = +02Æ1405200℄ and the hek star [GSC 153 1435, RA(2000)= 6h58m54:s8, DEC(2000) = +02Æ1503700℄ are shown in Figure 1 as C and K, with thevariable, V. Both BBSAG (1998, 1987, 1986, 1984) and Zejda (2002) give additionaltimes of minimum light.Table 1: Times of Minimum Light, V524 MonJD Hel.2450000+ Min Cyles O � C1 O � C22640.74555 (28) II �3.5 0.00086 0.000242641.73843 (66) I �0.0 0.00108 0.00046
Two mean epohs of minimum light were determined from a primary and seondaryelipse using and omparing the results from bisetion of hords and parabola �ts. Thesepreision epohs of minimum light are given in Table 1 along with their standard errorsshown in parentheses. The data indiates a variable period. A linear ephemeris wasalulated using the most reent timings from the last 29,000 orbits.HJDMinI = 2452641:73735(213)d+ 0:283616062(126)E(1):
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The following quadrati ephemeris provides a good �t to the available minima. Fiftyminima spanning some 82,500 yles or 64 years were used in this study.HJDMinI = 2452641:73797(113)d+ 0:2836160386(9)E � 1:1(1)� 10�11E2:(2)The linear residuals from the equations 1 and 2 are given as O � C1 and O � C2above. The O � C2 residuals are shown in Figure 2. Our quadrati result is signi�antat the 5 sigma level. This may indiate that the system is losing angular momentum viamagneti braking, i.e., it is slowly oalesing.The UBV RI normalized ux light urves and the U�B, B�V and R�I olor urvesof the variable are shown as Figure 4 as alulated from the di�erential magnitudes (VAR -COMP) versus phase. The probable errors of a single observation were under 1% in B,V , and R and I and about 2.5% in U .

Figure 1. Finder hart

Figure 2. O � C residual plot
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Figure 3. UBV light urves

Figure 4. RI urves
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We have alulated models for the light urve. First we hand modelled a Binary Maker2.0 (Bradstreet, 1992) solution in B and V . A shallow ontat W-type model gave thebest �t. It inluded m2=m1 = 1:4 with a �ll-out of only 5%. From these starting valuesa simultaneous 5 olor syntheti light urve solution was alulated using the WilsonCode (Wilson & Devinney, 1971; Wilson, 1990, 1994). The �nal parameters inludem2=m1 = 1:84 (1), �ll-out 4.5%, T1 � T2 = 353(20) K, and an inlination 79.1(1). Ahot spot was modelled on the primary omponent (star 1). This inluded a o-latitude of125(2) degrees and longitude 116(4) degrees, spot radius 14.3(7) and temperature fator of1.142(9). Our UBVRI solution is shown overlaying the data in Figure 3 and 4. The urvesare of W-type, with the larger star having the ooler surfae. This indiates the preseneof heavy, saturated magneti ativity. The Rohe lobe model is shown as Figure 5.

Figure 5. Rohe lobe �gure
We wish to thank Cerro Tololo InterAmerian Observatory for their alloation of ob-serving time, and the grant from NASA administered by the Amerian AstronomialSoiety whih supported this run.

Referenes:Bradstreet, D. H., 1992, BAAS, 24, 1125Ho�man, M., 1981, IBVS, 1980Krobusek, B., 1998, BBSAG, #117Loher, K., 1984, BBSAG, #74Loher, K., 1986, BBSAG, #79Loher, K., 1987, BBSAG, #82Wahmann, A. A., 1966, Abh. Hamburg-Bergedorf, 7, 341Wilson, R. E., 1990, ApJ, 356, 613Wilson, R. E., 1994, PASP, 106, 921Wilson, R. E., & Devinney, E. J., 1971, ApJ, 166, 605Zejda, M., 2002, IBVS, 5287
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CCD OBSERVATIONS OF THE SHORT PERIODNEAR CONTACT SYSTEM: UY MUSCAEMCKENZIE, ROB1; SAMEC, RONALD G.1;2; FAULKNER, DANNY G.2;31 Astronomy program, Department of Physis Bob Jones University, Greenville, 29614 USA;e-mail: rmkenzie�rmkenzie.net2 Visiting Astronomer, Cerro Tololo InterAmerian Observatory, Chile3 University of South Carolina, Lanaster

As a part of our searh for solar type binaries with gas streams we observed thenegleted variable, UY Musae [Star\y" (Oosterho�, 1928) GSC 8987 392,�(2000) = 12h30m47s, Æ(2000) = �66Æ01052:008℄. Oosterho� gave seven times of minimumlight and a starting ephemeris (realulated by us),HJDMinI = 2424293:41(1) + 0:56245(3)d� E:[1℄Standard errors in the last digit/s are given in parentheses. His photographi lighturves suggest that UY Mus is a near ontat binary.Our present UBV RI light urves of UY Mus were taken at CTIO in Chile with the 0.9-m reetor on 18, 19, 20, 23 May 2001, by RGS and DRF. The CFIM 2K � 2K T2K CCDamera operating in a 1K� 1K quad ampli�er mode for fast readouts. Standard UBV RIJohnson-Cousins �lters were used. More than 200 observations were taken in eah passband. The data are available through the IBVS-website as 5405-t1.txt. The light urvesand olor urves of the variable are given in Figures 1-2 as normalized ux versus phase.The stars (GSC 8987 1279 �(2000) = 12h30m43:s7, Æ(2000) = �65Æ5904500) and (GSC 89871884, �(2000) = 12h30m45:s7, Æ(2000) = �66Æ010500) were used as omparison and hekstars, respetively. A �nding hart of UY Mus (V), the omparison (C) and hek star(K) are given in Figure 3.Two mean epohs of minimum light were determined from U;B; V;R; I timings ofprimary and seondary elipses: HJD = 2452047.6240(17) and 2452049.5920(5) usingparabola �ts. We alulated the following ephemeris from our observations:HJDMinI = 2452047:6240(4) + 0:56227(15)d� E; [2℄A linear �t to all available timings of minimum light give:HJDMinI = 2452047:62(3) + 0:5622769(14)At this time we annot make a �rm onlusion regarding the period behavior of thissystem.In modeling the light urve we �rst used Binary Maker 2.0 (Bradstreet, 1992) to �tthe B and V light urves. We tried both detahed and semi-detahed on�gurations. In
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the semi-detahed mode we tested both the primary omponent (more massive) and theseondary omponent �lling their assoiated ritial lobes. Only the latter gave satisfa-tory �ts to the light urve. The �t indiated a q=0.6 with a primary omponent �lling96% of its Rohe lobe. Two spots were also inluded in our initial �t. The smaller hotspot is near the L1 point of the primary omponent and a larger ool solar type spot ison the same omponent.Using these starting values we alulated a simultaneous 5 olor syntheti light urvesolution with the Wilson Code (Wilson & Devinney, 1971; Wilson, 1990, 1994). Thesolution indiates that the primary omponent is under-�lling its Rohe lobe (�ll-out =94.4(1)%) while the seondary omponent is �lling. This is similar to an Algol system.Other parameters inlude a temperature di�erene of T1 � T2 = 1280(3)K, mass ratiom2=m1 = 0:551(1) and an inlination of 81.69 degrees. Two spots were modelled asfollows: a stream spot with a temperature fator of 1.060(2) very near the L1 point of theprimary omponent and a solar type dark spot of radius 25.2(3) degrees with a T fatorof 0.970(1).The solution is shown overlaying the data in Figures 1-2. A geometrial representationof UY Mus with the two spots is given in Figure 4.Large night to night variations in the light urve lead us to believe that the omponentsare saturated with magneti ativity. It is possible that the system was previously inontat and is undergoing TRO osillations. For a small stream spot with onservativemass transfer indiates that the period is inreasing whih means that the omponentsare urrently separating. Further observations of elipse timings and arhival work areneeded to on�rm this predition.

We wish to thank CTIO for their alloation of observing time, and a small researhgrant from the Amerian Astronomial Soiety whih supported this run.
Referenes:Bradstreet, D. H., 1992, BAAS, 24, 1125Oosterho�, P. Th., 1928, Bulletin of the Astronomial Institute of the Netherlands,#148Wilson, R. E., 1990, ApJ, 356, 613Wilson, R. E. 1994, PASP, 106, 921Wilson, R. E. & Devinney, E. J., 1971, ApJ, 166, 605
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Figure 1. UBV light urves

Figure 2. RI light urves
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Figure 3. Finder harts

Figure 4. Rohe lobe �gure



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5406 Konkoly ObservatoryBudapest5 May 2003HU ISSN 0374 { 0676THREE NEW PMS VARIABLES IN THE VICINITY OF NGC 7129SEMKOV, E. H.Institute of Astronomy, Bulgarian Aademy of Sienes, 72, Tsarigradsko Shose blvd., BG-1784 So�a, Bulgaria;e-mail: evgeni�skyarhive.org
The previous observations suggest that NGC 7129 is a region of ative star formation(Magakian and Movsesian, 1997). The small emission nebula and the dark louds aroundare a part from the giant moleular loud omplex in Cepheus. T Tauri and Herbig'sAe/Be stars, Herbig-Haro objets, ollimated jets and ometary nebulae are observed inthe region of NGC 7129. One of the best-studied objets in this region is the Pre-MainSequene star (PMS) V391 Cep (Semkov, 2003). The star lie in the dark louds 400northwest from the enter of NGC 7129. In this paper we present photometri data fortree new PMS variables in the lose proximity of V391 Cep.Our CCD photometri observations were made with three telesopes: the 2-m RCC andthe 50/70/172 m Shmidt telesopes of the National Astronomial Observatory Rozhen(Bulgaria) and the 1.3-m RC telesope of the Skinakas Observatory1 of the Institute ofAstronomy, University of Crete (Greee). The observations ware taken with the purposeto study variability of V391 Cep and all information onerning used CCD ameras, �lters,exposures, standards and aperture photometry is summarized in Semkov (2003).

Figure 1. Finding hart of the new variable starsThe �nding hart of the new variable stars is presented in Fig. 1. New variables arelabeled V1, V2 and V3 in order of their R. A. The position of V391 Cep is also markedon the �gure. The �eld is 100 � 100, north is at the top and east to the left. The hart isretrieved from the STSI Digitized Sky Survey Seond Generation Red. The positions ofthe tree new variables (J2000.0) in the Aladin Sky Atlas are:1Skinakas Observatory is a ollaborative projet of the University of Crete, the Foundation for Researh and Tehnology- Hellas, and the Max-Plank-Institut f�ur Extraterrestrishe Physik.
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V1 R.A. = 21h40m11:s75 and De = 66Æ30021:004V2 R.A. = 21h40m22:s88 and De = 66Æ36031:006V3 R.A. = 21h40m38:s79 and De = 66Æ35002:007The results from our CCD photometri observations of V1, V2 and V3 are given inTables 1, 2 and 3 respetively. The tables ontains Date, Julian Date, V magnitude,B � V , V � RC and V � IC indies and telesope used. The V -light urves of the newvariables are presented in Fig. 2, Fig. 3 and Fig. 4. V2 and V3 were disovered asvariables during our ampaign to alibrate a standard omparison sequene in the �eld ofV391 Cep. The both objets exhibit extended emission a harateristi typial of PMSstars. The new variable V1 was disovered and as an H� emission soure in our objetiveprism survey (Semkov and Tsvetkov, 1986).Our observations reviled that the V1, V2 and V3 show irregular variability with ampli-tudes of 0:m7, 1:m1 and 1:m2 (V -light) respetively. Having in mind the observed irregularvariability, extended emission around V2 and V3 and observed H� emission for V1 it ispossible to suspet that the tree new variables belong to the lass of PMS stars.
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Figure 2. V -light urve of V1 during the period of observations
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Figure 3. V -light urve of V2 during the period of observations
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Figure 4. V -light urve of V3 during the period of observations
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Table 1: Photometri observations of V1 in the period Otober 2000 - November 2002Date J.D. (24. . . ) V B � V V �RC V � IC Tel.29.10.2000 51847.379 16.28 1.32 0.83 1.88 Sm30.10.2000 51848.419 16.04 1.36 0.81 1.75 Sm24.12.2000 51903.287 16.16 1.13 0.89 1.88 Sm27.05.2001 52057.492 16.40 � � 1.58 Sm5.02.2002 52311.261 15.99 1.14 0.83 1.92 Sm6.02.2002 52312.259 16.29 � 0.80 1.83 Sm7.02.2002 52313.247 16.65 1.84 0.99 2.08 Sm8.06.2002 52433.536 16.03 1.26 0.82 1.76 1.3m3.10.2002 52551.459 16.05 � 0.79 1.64 Sm4.10.2002 52552.487 15.99 � 0.77 1.71 Sm29.10.2002 52577.375 16.08 1.20 0.81 1.82 Sm30.10.2002 52578.371 16.19 1.34 0.87 1.90 Sm31.10.2002 52579.275 16.09 1.12 0.83 1.75 Sm1.11.2002 52580.258 15.94 1.21 0.78 1.73 Sm26.11.2002 52605.233 15.96 � � 1.76 Sm28.11.2002 52607.258 16.30 1.29 0.87 1.94 Sm29.11.2002 52608.246 16.20 1.28 0.87 1.91 Sm

Table 2: Photometri observations of V2 in the period June 2000 - Marh 2003Date J.D. (24. . . ) V B � V V �RC V � IC Tel.22.06.2000 51718.449 18.14 � 1.07 2.24 1.3m23.06.2000 51719.448 17.69 1.32 1.04 2.18 1.3m24.06.2000 51720.384 17.67 1.34 � 2.18 1.3m11.07.2000 51736.507 18.21 1.28 1.02 2.21 1.3m30.10.2000 51848.419 18.61 � 1.28 2.37 Sm24.12.2000 51903.287 17.97 � 0.89 2.14 Sm5.07.2001 52095.559 18.01 1.12 1.08 2.16 1.3m6.07.2001 52097.298 17.99 � � 2.21 1.3m8.07.2001 52099.293 17.91 � � 2.10 1.3m16.07.2001 52106.536 18.02 1.34 � 2.22 1.3m7.08.2001 52128.528 17.80 1.33 � 2.15 1.3m1.09.2001 52153.592 18.15 1.54 � 2.41 1.3m2.09.2001 52154.575 17.74 1.06 � 2.19 1.3m5.09.2001 52157.546 18.42 � � 2.39 1.3m5.02.2002 52311.261 17.72 � 1.20 2.34 Sm6.02.2002 52312.259 17.53 � 0.87 2.00 Sm7.02.2002 52313.247 17.68 � 0.75 1.88 Sm8.06.2002 52433.536 18.31 1.38 1.13 2.29 1.3m24.06.2002 52449.532 17.99 � � 2.05 1.3m16.07.2002 52471.540 18.32 � � 2.36 1.3m23.08.2002 52510.564 17.83 1.53 1.13 2.23 1.3m29.10.2002 52577.375 17.75 � 0.78 2.07 Sm30.10.2002 52578.371 17.88 � 0.96 2.14 Sm31.10.2002 52579.275 18.19 � 1.23 2.43 Sm1.11.2002 52580.258 17.86 � 1.01 2.26 Sm28.11.2002 52607.258 17.76 � 1.07 2.32 Sm29.11.2002 52608.246 17.72 � 1.12 2.31 Sm27.02.2003 52697.599 17.73 1.37 1.10 2.13 2m28.02.2003 52698.559 17.63 1.38 1.09 2.15 2m2.03.2003 52700.547 17.57 1.29 1.11 2.20 2m3.03.2003 52701.509 17.64 � 1.12 2.14 2m



4 IBVS 5406Table 3: Photometri observations of V3 in the period June 2000 - Marh 2003Date J.D. (24. . . ) V B � V V �RC V � IC Tel.13.06.2000 51709.485 18.10 � 1.27 2.63 1.3m14.06.2000 51710.497 17.52 � 1.16 2.44 1.3m15.06.2000 51711.493 17.43 � 1.14 2.44 1.3m16.06.2000 51712.490 18.01 1.21 � 2.49 1.3m21.06.2000 51716.512 17.77 1.71 1.18 2.49 1.3m21.06.2000 51717.392 17.21 � � 2.36 1.3m22.06.2000 51718.449 17.41 1.63 1.12 2.40 1.3m23.06.2000 51719.448 18.15 1.67 1.19 2.50 1.3m24.06.2000 51720.384 17.38 1.92 � 2.40 1.3m11.07.2000 51736.507 17.72 1.80 1.17 2.53 1.3m29.10.2000 51847.379 17.25 � 1.18 2.51 Sm30.10.2000 51848.419 17.26 1.29 1.26 2.61 Sm24.12.2000 51903.287 17.16 � 1.09 2.42 Sm5.07.2001 52095.559 17.48 � 1.07 2.34 1.3m6.07.2001 52097.298 17.52 � � 2.37 1.3m8.07.2001 52099.293 17.61 1.54 � 2.32 1.3m16.07.2001 52106.536 17.69 1.71 � 2.42 1.3m7.08.2001 52128.528 17.39 1.74 � 2.38 1.3m1.09.2001 52153.592 18.20 1.13 � 2.78 1.3m2.09.2001 52154.575 17.65 1.24 � 2.56 1.3m5.09.2001 52157.546 17.79 � � 2.67 1.3m5.02.2002 52311.261 17.61 � 1.16 2.58 Sm6.02.2002 52312.259 17.31 � 1.26 2.57 Sm7.02.2002 52313.247 17.30 � 1.14 2.59 Sm8.06.2002 52433.536 17.38 1.74 1.19 2.49 1.3m24.06.2002 52449.532 17.64 � � 2.62 1.3m16.07.2002 52471.540 18.36 � � 2.66 1.3m23.08.2002 52510.564 17.51 1.41 1.24 2.54 1.3m29.10.2002 52577.375 17.30 � 1.15 2.59 Sm30.10.2002 52578.371 17.68 � 1.08 2.46 Sm31.10.2002 52579.275 17.90 � 1.21 2.42 Sm1.11.2002 52580.258 17.41 � 1.12 2.57 Sm28.11.2002 52607.258 17.27 � 1.13 2.50 Sm29.11.2002 52608.246 17.81 � 1.17 2.62 Sm27.02.2003 52697.599 17.30 1.49 1.19 2.33 2m28.02.2003 52698.559 18.28 1.44 1.32 2.48 2m2.03.2003 52700.547 17.30 1.43 1.16 2.30 2m3.03.2003 52701.509 17.68 � 1.24 2.47 2m
Referenes:Magakian, T. Yu., Movsesian, T. A., 1997, ARep, 41, 483Semkov, E. H., Tsvetkov, M. K., 1986, Star Clusters and Assoiations, Publ. of the Ast.Dep. E�otv�os Univ., Budapest, 8, 141Semkov, E. H., 2003, IBVS, No. 5373
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PHOTOELECTRIC MINIMA OF SOME ECLIPSING BINARY STARS
TANRIVERD_I, T.; KUTDEM_IR, E.; ELMASLI, A.; S�ENAVCI, H. V.; ALBAYRAK, B.; SELAM,S. O.; AYDIN, C.; AKSU, O.; BULCA, _I.; C� INAR, D.; KARA, A.; DEM_IRHAN, M.; YILMAZ, M.;C�ET_INTAS�, C.; G�OZLER, A. P.; KARAKAS�, T.; SEZG_IN, A. S.; TURHANO�GLU, B.Ankara University, Faulty of Siene, Astronomy and Spae Sienes Department 06100, Tando�gan, Ankara,Turkey; e-mail: taner�astro1.siene.ankara.edu.tr
Observatory and telesope:30-m Maksutov telesope of the Ankara University Observatory and 40-mCassegrain telesope of the T�UB_ITAKy National 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℄V376 And EW 02 35 11 +49 51 37 BD+49 699 51644.3215 0.798669 1HV Aqr EW/KW/RS 21 21 24 �03 09 36 BD�03 5184 48835.7742 0.3744576 2SV Cam EA/DW/RS 06 41 19 82 16 02 BD+82 0176 52282.4579 0.59307301 3V776 Cas EW 01 53 23 +70 02 33 BD+69 118 52556.3106 0.44041618 4CG Cyg EA/SD/RS 20 58 13 +35 10 29 BD+34 4216 52490.4173 0.6311436 3SW La EW/KW 22 53 41 +37 56 18 BD+37 4715 52505.5960 0.32071417 3ET Leo EW 10 33 25 +17 34 27 HD 91149 48499.9714 0.3465039 4V781 Tau EW/KW 05 50 13 +26 57 43 HD 38980 52554.9210 0.344908 5DI Peg EA/SD 23 32 14 +14 58 08 BD+14 5004 25918.3597 0.71181663 6V357 Peg EW 23 45 35 +25 28 18 BD+25 5001 48500.3159 0.578452 7Soure(s) of the ephemeris:1.: Ruinski et al. (2001); 2.: Molik & Wolf (2000); 3.: Pribulla et al. (2002);4. this study; 5.: Nelson (2003); 6.: Vink�o (1992); 7.: ESA (1997)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℄V376 And 52595.5273 0.0006 I BV �0.0090 El-KrHV Aqr 52491.4263 0.0001 II BV 0.0098 Kt-C�n52545.3387 0.0003 II BV 0.0003 Tn-Krk52596.2606 0.0003 II BV �0.0040 Kt-GzSV Cam 52674.4757 0.0001 I UBV �0.0034 El-AkV776 Cas 52556.3107 0.0005 I UBV 0.0000 S�n- El52556.5306 0.0004 II UBV �0.0003 El-S�nCG Cyg 52497.3603 0.0001 I BV 0.0004 El-C�t52498.3099 0.0003 II BV 0.0033 Kt-TrSW La 52503.5114 0.0002 II BV 0.00004 Tn-Bl52517.4617 0.0001 I BV �0.0007 Tn-Dm52538.3082 0.0001 I BV �0.0006 Tn-Krk52538.4700 0.0002 II BV 0.0008 Tn-KrkET Leo 52726.2833 0.0005 I BV R 0.0148 Tn-Krk52726.4488 0.0005 II BV R 0.0071 Tn-KrkDI Peg 52594.3820 0.0003 I BV �0.0177 Tn-BlV357 Peg 52526.3326 0.0003 I BV �0.0094 Kt-C�nV781 Tau 52594.5853 0.0002 I BV 0.0089 Tn-DmExplanation of the remarks in the table:Ak: O. Aksu, Bl: _I. Bula, C�n: D. C� �nar, C� t: C. C�etinta�s, Dm: M. Demirhan,El: A. Elmasl�, Gz: A.P. G�ozler, Kr: A. Kara, Krk: T. Karaka�s, Kt: E. Kutdemir,S�n: H. V. S�enav�, Sz: A. S. Sezgin, Tn: T. Tanr�verdi, Tr: B. Turhano�glu, Yl: M.Y�lmazAknowledgements:This work was supported by the Turkish Aademy of Sienes in the framework ofthe Young Sientist Award Program (BA/T�UBA-GEB_IP/2001- 2-2)

Referenes:ESA, 1997, The Hipparos & Tyho Catalogues, SP-1200Hardie, 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, 327Molik, P. & Wolf, M., 2000, IBVS, 4951Nelson, R.H., 2003, IBVS, 5371Pribulla, T., Vanko, M., Parimuha, S., & Chohol, D., 2002, IBVS, 5341Ruinski, S. M., Lu, W., Mohnaki, S.W., Ogloza, W. & Stahhowski, G., 2001, AJ,122, 1974Vink�o, J., 1992, IBVS, 3757
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ERRATUM FOR IBVS 5407We notied an error in the minima of ET Leo whih should be orreted as:Mean time 52726.2809, Mean error 0.0004 Min I (BVR)Mean time 52726.4513, Mean error 0.0002 Min II(BVR)Taner TANRIVERDI



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5408 Konkoly ObservatoryBudapest5 May 2003HU ISSN 0374 { 0676OBSERVATIONS OF HD 279684ROBB, R. M.1;2;3; INGRAHAM, P. J.3; WRIGHT, N. H.31 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 Canada3 Dept. of Physis and Astronomy, University of Vitoria, Vitoria, BC, Canada, V8W 3P6; e-mail: robb�uvi.a
Our understanding of the solar dynamo an be furthered by studying stars with a-tive regions. These stars an be disovered by searhing for X-ray soures with periodisinusoidal photometri variations. The star HD 279684 is atalogued as the X-ray soure1RXSJ041702.1+353116 by the ROSAT satellite (Voges et al., 1999). It is in the TYCHOCatalogue (ESA, 1997) as TYC 2379-665-1 and has its parallax measured to be 162�62mas giving a nominal distane of about 4 to 10 parses and (B � V ) of 1.1, whih agreeswith the HD spetral lass of K0. 2MASS measurements of HD 279684 reveal that J=8.75,H=8.20 and K=8.07 all with an unertainty of about �0:02. All these olour measure-ments are onsistent with a spetral lass of K4V�1 Assuming a main sequene K4 starimplies an absolute magnitude of aboutMV = 7:0�0:1 so with an apparent magnitude ofVT = 10:72� 0:1 a seond estimate of the distane would be about 50� 5 parses, whihis probably more aurate than the Hipparos parallax.

Figure 1. Finder hart labelled with the GSC identi�ation numbers from region 2379.
The University of Vitoria observations were made with our automated 0.5m telesope,Star I CCD and redued in a fashion similar to that desribed in Robb and Greimel (1999).The �eld of stars observed is shown in Figure 1.
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Table 1: Stars observed in the �eld of HD 279684=GSC 2379-0665Star R.A. De. GSC �R Std Dev Std DevGSC Id J2000 J2000 Mag. Mag. Between Within0665 04h17m01:8s 35Æ31017.100 10.5 �0.787 0.041 0.0051021 04h17m07:7s 35Æ32033.300 11.5 � � �1013 04h16m55:0s 35Æ34037.000 12.1 0.969 0.005 0.0040461 04h17m00:9s 35Æ35039.300 12.9 1.558 0.010 0.0050687 04h16m53:3s 35Æ33026.700 13.2 1.988 0.014 0.0130441 04h16m48:3s 35Æ35006.100 13.6 2.257 0.006 0.0140207 04h16m52:7s 35Æ34034.700 14.0 2.573 0.011 0.0180173 04h16m57:2s 35Æ34056.500 14.0 2.917 0.022 0.0290407 04h17m10:9s 35Æ31048.700 13.7 2.389 0.023 0.018

The Julian Dates of observation (-2450000) are 2682, 2683, 2694, 2695, 2697-2700, 2726and 2734. Table 1 lists the stars' identi�ation numbers and magnitudes from the HubbleSpae Telesope Guide Star Catalogue (GSC) (Jenkner et al., 1990) and positions fromthe USNO-A 2.0 atalogue (Monet et al., 1998). All observations were made using a �lteridential to the Cousins R.Our di�erential �R magnitudes are alulated in the sense of the star minusGSC 2379-1021. Brightness variations during a night were measured by the standarddeviation of the di�erential magnitudes and are listed for the most photometri night inthe last olumn as \Std Dev Within". A\Std Dev Within" one night of 0.004 sets anupper limit on variations of an hourly timesale. For eah star the mean of the nightlymeans is shown as �R in Table 1. The standard deviation of the nightly means is ameasure of the night to night variations and is alled \Std Dev Between" in Table 1. Thesmallest \Std Dev Between" is 0.005 magnitudes. This exellent photometry shows thatnight to night variations in GSC 2379-1021 must be less than a few millimagnitudes.
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Figure 2. Periodogram for sine urve �t to photometri data
The star HD 279684 varied in brightness during some nights and had obvious variationsfrom night to night. Sine urves of various periods were �tted to the data and the hisquared value is plotted as a funtion of period in Figure 2. Plots of the light urveat the period orresponding to eah of the minima of hi squared showed that the only
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reasonable period was approximately 1.75 days. A plot at twie this period did not showany improvement in the satter. Our best estimate of the ephemeris is:HJD of Maximum Brightness= 2452681:d05(7)+1:d75(1)�E.where the unertainty in eah �nal digit is given in brakets. In Figure 3 the di�erential�RC magnitudes phased at this period are plotted. The light urve is typial of starswith ative regions and/or spots suh as BY Dra. Spot size and/or position hanges thatare usual on ative dwarf stars explain the disontinuities on the light urve, whih wasobserved during 30 rotations.

Figure 3. R �ltered light urve of HD 279684 with di�erent symbols for di�erent nights.
The night shown in open irles in Figure 3 is replotted at a larger sale in Figure 4. Wesee that the brightness variation is aused by a are on the star, ourring at HelioentriJulian Date 2452694.813 with an amplitude of 0.04 magnitudes in R band.
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Figure 4. Flare on the star HD 279684
A spetrum of HD 279684 observed with the Dominion Astrophysial Observatory's1.8m telesope is shown in Figure 5. The time of observation was 9:00 UT 18 Jan 2003,whih orresponds to a phase of approximately 0.75. The obvious H� emission line is aharateristi of stars with ative regions. The great number and strength of the CaI andFeI absorption lines are onsistent with late type stars.
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Figure 5. Spetrum of HD 279684 showing the H� emission line at 6563�A
HD 279684 seems to be a fairly rapidly rotating late type dwarf star with ative regionsovering a signi�ant part of its surfae and energizing a hot orona produing X-rays.While it is at about the distane of the Hyades luster and in the diretion to be anoutlying member, radial veloity and proper motion studies will be neessary to establishits membership. Further spetral observations will be of interest to see if the H� emissionwill vary in intensity with phase. Photometri observations will be important to tell ifdi�erential rotation will modify the period and/or shape of the light urve.
AknowledgementsWe would like to thank Karen Butler for reduing the spetrum used in Figure 5.This researh has made use of the NASA/ IPAC Infrared Siene Arhive, whih isoperated by the Jet Propulsion Laboratory, California Institute of Tehnology, underontrat with the National Aeronautis and Spae Administration.This researh has made use of the USNOFS Image and Catalogue Arhive operatedby the United States Naval Observatory, Flagsta� Station1.

Referenes:ESA, 1997, The Hipparos and Tyho Catalogues, ESA SP-1200Jenkner, H., Lasker, B., Sturh, C., MLean, B, Shara, M., Russell, J., 1990, AJ, 99, 2082Monet, D., et al., 1998, USNO-A2.0, US Naval Observatory, Washington DC, USARobb, R. M. and Greimel, R., 1999, ASP Conf. Ser., 189, 198Voges, W., Ashenbah, B., Boller, Th., Br�auninger, H., Briel, U., Burkert, W., Dennerl,K., Englhauser, J., Gruber, R., Haberl, F., Hartner, G., Hasinger, G., K�urster, M.,Pfe�ermann, E., Pietsh, W., Predehl, P., Rosso, C., Shmitt, J. H. M. M., Tr�umper,J., Zimmermann, H. U., 1999, A&A, 349, 389
1http://www.nofs.navy.mil/data/fhpix/
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NSV 16, THE ENIGMATIC VARIABLE IN CASSIOPEIASOROKIN, P.1; ANTIPIN, S.2;3; SAMUS, N.3;21 Mosow Astronomy Club, /o Sternberg Astronomial Institute, 13, University Ave., Mosow 119992, Russia2 Sternberg Astronomial Institute, 13, University Ave., Mosow 119992, Russia;e-mail: antipin�sai.msu.ru3 Institute of Astronomy, Russian Aademy of Sienes, 48, Pyatnitskaya Str., Mosow 119017, Russia;e-mail: samus�sai.msu.ru

Name of the objet:NSV 16 = S 10134Equatorial oordinates: Equinox:R.A.= 00h05m05:s41 DEC.= +59Æ39001:003 2000Observatory and telesope:Crimean Laboratory of Sternberg Astronomial Institute, 40-m astrographDetetor: PhotoplateFilter(s): None

Comparison star(s):

� (J2000) Æ (J2000) Bpg00h05m05:s5 +59Æ3600000 14:m1600h05m04:s5 +59Æ3604600 15:m1200h04m51:s7 +59Æ3604900 15:m3700h04m48:s4 +59Æ4005400 15:m4800h05m01:s6 +59Æ4103200 15:m8600h05m11:s8 +59Æ3705000 16:m1200h05m00:s3 +59Æ3803100 16:m5900h04m50:s5 +59Æ3801800 16:m9300h04m58:s1 +59Æ3800900 17:m0000h04m52:s1 +59Æ3805300 17:m0300h04m48:s0 +59Æ3902400 17:m17Transformed to a standard system: BpgStandard stars (�eld) used: Calibrated using the photoeletristandard sequene in NGC 225(Hoag et al., 1961)
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Date(s) of the observation(s):JD 2438587{2449274Availability of the data:Upon requestType of variability: UnknownRemarks:The variable star NSV 16 (S 10134) was disovered by Ho�meister (1967). Hefound variations between the photographi magnitudes 15:m5 and 17m, suspetedintermediate-period variability, but ould not determine the variability type. Thestar was faint on most of Sonneberg plates.We studied the star on 411 plates of the Mosow olletion and found a very om-plex pattern of variations between 14:m2 and fainter than 17:m2. Figure 1 displaysexamples of seasonal light urves of di�erent years, with apparently quite di�erentbehavior. The �rst two setions (two onseutive moonless intervals when pho-tograps were aquired) from the upper panel of Fig. 1 are shown in more detail inFig. 2; whereas the �rst of them is haraterized by almost onstant (high) bright-ness, the star was fainter during the next month and seemed to vary quasi-ylially.Finally, Fig. 3 shows short term variability on JD 2443079.The star is faint in the major all-sky surveys (17.64B and 16.08R in GSC2.2; 18.10and 17.66B, 15.94 and 16.49R; 15.39I in USNO B1.0). Its USNO A2.0 magnitudes,based on plates taken on the same night in 1954, on�rm the star's yellow or slightlyreddish olor (17.4B, 15.7R).It is diÆult to attribute NSV 16 to any of the traditional variability types. Atthe galati latitude b � 3Æ, it is probably a Population I objet. The density ofstars around the objet is normal, without obvious nebulae. The objet de�nitelydeserves a CCD-photometri and spetrosopi study.Aknowledgements:The work of the GCVS team is supported, in part, by grants from the Russian Foun-dation for Basi Researh (grant 02-02-16069), The Federal Sienti� and Tehno-logial Program \Astronomy", the program of support for leading sienti� shoolsof Russia (00-15-96627), and the program \Unstable Proesses in Astronomy" ofthe Presidium of Russian Aademy of Sienes.

Referenes:Hoag, A. A., Johnson, H. L., Iriarte, B., Mithell, R. I., Hallam, K. L., Sharpless, S.,1961, Publ. of the US Naval Obs., XVII, part VII, WashingtonHo�meister, C., 1967, Astron. Nahr., 290, 43
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Figure 1. The sample light urves of NSV 16 for three yearly seasons of observations. Open irles:unertain estimates; open triangles: brighter limits.
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Figure 2. The �rst two monthly seasons from the upper panel of Fig. 1.

Figure 3. The light urve of the Algol-like minimum of NSV 16 on JD 2443079.
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ACCURATE ASTROMETRIC POSITION FOR M31-RVMUNARI, ULISSE1; HENDEN, ARNE2; BOSCHI, FEDERICO11 Osservatorio Astronomio di Padova - INAF, Sede di Asiago, I-36032 Asiago (VI), Italy2 Universities Spae Researh Assoiation/U. S. Naval Observatory Flagsta� Station, P. O. Box 1149, Flagsta�AZ 86002-1149, USA

A mysterious event took plae in the Andromeda galaxy in the summer of 1988, whena star of the inner bulge region erupted, peaking at MV = �10:0. The event was di�erentfrom other novae disovered in M31 (e.g. Rosino, 1973; Ciardullo et al., 1990): at peakbrightness it displayed an M supergiant spetrum, as revealed by observations with thePalomar 5m telesope by Rih et al. (1989). The short duration of the event, the faintapparent magnitude and the delay of the announement until the outburst was alreadyover are responsible for limited observations on this very interesting and highly unusualevent, for whih theorists have not yet agreed on a shared interpretation.The reent olorful happenings of V838 Mon, where a star erupted and beame - withinan expanding huge light eho - a supergiant with �rst K, than M and later a spetrumdominated by suh ool features as have been observed only in brown dwarfs (Munari etal., 2002a; Geballe et al., 2002; Bond et al., 2003), have revitalized the interest in thesimilar red variable of M31, ited in literature as M31-RV or M31-RedVar.The disovery that V838 Mon is a binary system where the ompanion to the explodedstar is a massive B3V star (Munari et al., 2002b) and that it has developed a bright,huge and long lasting light-eho (Henden et al., 2002) is a stimulus to a detailed investi-gation, in partiular on HST arhive images, trying to loate the remnant - if any - of theM31-RV event. The understandably very rowded HST images of the bulge of the An-dromeda galaxy would greatly bene�t from the most preise astrometri position possiblefor M31-RV. The same oordinates and a good �nding hart would also support the searhin plate arhives around the world for further photometry of the 1988 event. The originalframe grabbed from the TV sreen of the telesope guider and presented by Rih et al.(1989) as an identi�ation of the �eld is hardly suited for the task. Furthermore, goodoordinates and a �nding hart ould also stimulate sreening of plate arhives aroundthe world looking for a on�rmation or dismissal of a seond, weaker outburst of M31-RVin 1967 allegedly reported by Sharov (1990) whih, if real, ould dramatially a�et theinterpretation of the event.The position of M31-RV has been reported as 21400 E and 19600 S (�200) of M31 nuleusby Rih et al. (1989), as 21400 E and 19800 S by Sharov (1990) iting Rih et al., and as 30from the nuleus by Mould et al. (1990). More preise positions of M31-RV (referred toJ2000 equinox) have been reported by Ciardullo et al. (1990, their nova N.36) as� = 00h43m02:s1 Æ = +41Æ1205500
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by Bryan and Royer (1992) as� = 00h43m01:s7 Æ = +41Æ1205900and by Tomaney and Shafter (1992) as� = 00h43m02:s4 Æ = +41Æ1205600The satter among these measures (4.6 arse) is large and unsuited to support identi�-ation of the remnant on HST images.

Table 1: Asiago arhive plates imaging the 1988 outburst of M31-RV.
plate N. date UT emul. �lter exp. (se)14197 13 Aug 1988 00:03 103a-E RG-1 180014222 8 Sep 1988 01:27 103a-E RG-1 1800

We have loated in the plate arhive of the Asiago 67/92 m Shmidt telesope (205 mfoal length) two plates seured during the outburst of M31-RV in 1988. Details of theplates are given in Table 1. The USNO-B atalog uses plate material that is saturatednear the nuleus of M31. To properly measure the position of M31-RV on the Asiagoplates, a deep image of M31 was taken with the USNO Flagsta� Station 1.0m telesope.USNO-B stars further from the nuleus were used to plae all stars visible on the Asiagoplates on the same astrometri system. Measurement of M31-RV was then possible withrespet to these seondary astrometri standards, resulting in:plate14197 � = 00h43m02:s42 Æ = +41Æ12056:007 (1)plate14222 � = 00h43m02:s41 Æ = +41Æ12057:001 (2)The position on the two plates agrees within 0.2 arse, representing more than an orderof magnitude gain in auray ompared to what available so far in the literature, andmaking the searh for the remnant on HST images now more feasible. A �nding hartfrom plate 14197 is presented in Figure 1.
Aknowledgements. We would like to thank Sergio Dalle Ave for his skillful digitalpreparation of the plate material for suessive astrometri work, and Cesare Barbieri foruseful suggestions on the plate digitization tehnique (f. Barbieri et al. 2003).
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Figure 1. Finding hart for M31-RV from Asiago arhive plate 14197 (f. Table 1).
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Referenes:Barbieri, C., Omizzolo, A., Rampazzi, F., 2003, Mem. S.A. It, 74, 430Bond, H. E., Henden, A., Levay, Z. G., Panagia, N., Sparks, W. B., Starr�eld, S., Wagner,R. M., Corradi, R. L. M., Munari, U., 2003, Nature, 422, 405Bryan, J., Royer, R. E., 1992, PASP, 104, 179Ciardullo, R., Shafter, A. W., Ford, H. C., Neill, J. D., Shara, M. M., Tomaney, A. B.,1990, ApJ, 356, 472Geballe, T. R., Smalley, B., Evans, A., Rushton, M. T., 2002, IAUC, 8016Henden, A., Munari U., Shwartz, M., 2002, IAUC, 7859Mould, J., Cohen, J., Graham, J. R., Hamilton, D., Matthews, K., Piard, A., Reid, N.,Shmidt, M., Soifer, T., Wilson, C., Rih, R. M., Gunn, J., 1990, ApJL, 353, L35Munari, U., Henden, A., Kiyota, S., Laney, D., Marang, F., Zwitter, T., Corradi, R. L.M., Desidera, S., Marrese, P. M., Giro, E., Boshi, F., Shwartz, M. B., 2002a, A&A,389, L51Munari, U., Desidera, S., 2002b, IAUC, 8005Rih, M. R., Mould, J., Piard, A., Frogel, J. A., Davies R., 1989, ApJL, 341, L51Rosino, L., 1973, A&AS, 9, 347Sharov, A. S. 1990, Sov. Astron. Lett., 16, 85Tomaney, A. B., Shafter, A. W., 1992, ApJS, 81, 683

ERRATUM FOR IBVS 4807The original title of IBVS 4807 ontained an error:\Two New Elipsing Binary Systems in Cepheus: the W UMa NSV 14312 and theEentri EA GSC 3992 30847"The orret GSC number is, as used in the body of the paper: 3992 0847 .The Editors
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FIVE NEW W UMa VARIABLES

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
Observed star(s):Star name GCVS Coordinates (J2000) Comp./hektype RA De star(s)TYC 2511-167-1 EW 10h34m12:s41 +32Æ08052:000 *GSC 2511-53 EW 10h33m04:s91 +32Æ22015:003 *GSC 6336-140 EW 20h18m26:s75 �18Æ58019:007 *GSC 825-1465 EW 09h20m59:s20 +14Æ57024:008 *GSC 229-701 EW 09h04m17:s82 +04Æ32029:008 ** R magnitudes of about ten USNO-A2.0 stars in the �elds.Observatory and telesope:Les Engarouines Observatory (IAU astrometri ode A14), 0.212m Newton.Detetor: KAF-1600 CCD.Filter(s): None, roughly R.Availability of the data:Upon requestMethod of data redution:Standard CCD-frame redution using Prism.Date(s) of the observation(s):TYC 2511-167-1 2002�3�9, 13; 2002�4�6, 17, 18, 19; 2002�12�3, 7;2003�4�5GSC 2511-53 2002�3�13; 2002�4�6, 17; 2002�12�3, 7;2003�2�2; 2003�4�5GSC 6336-140 2002�8�5, 7, 14, 16; 2002�9�7, 15GSC 825-1465 2003�2�7, 8, 9; 2003�3�5GSC 229-701 2003�2�8; 2003�3�5, 7, 8
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Table 1. Light urve parameters from the data analysis by the CourbRot software(Behrend, 2001). Unertainties orrespond to one standard-deviation.Star name HJD of a pr. min. Period Tot. var. TypeTYC 2511-167-1 2452366:d884 0:d4368897 0:m38 W UMa�0:d010 �0:d0000015 �0:m03GSC 2511-53 2452358:d913 0:d3709787 0:m143 W UMa�0:d003 �0:d0000014 �0:m005GSC 6336-140 2452508:d702 0:d39118 0:m376 W UMa�0:d002 �0:d00002 �0:m009GSC 825-1465 2452678:d248 0:d53461 0:m394 W UMa�0:d002 �0:d00004 �0:m009GSC 229-701 2452678:d548 0:d30953 0:m30 W UMa�0:d003 �0:d00003 �0:m02Remarks:The Simbad database reports no known variable stars in the viinity of these �veobjets. Tyho's photometry for TYC 2511-167-1 was downloaded from the CDSweb-server. As expeted, the unertainties for this faint star were too high tousefully onstrain the light urve and its period; the general trend is neverthelessin relative agreement with the parameters we dedued from our observations. Allobjets were found to be variable by L. B., in the ourse of asteroidal light urvedetermination.Aknowledgements:These researhes used the Simbad database, operated by the CDS at Strasbourg,Frane.

Figure 1. Un�ltered light urve of TYC 2511-167-1, P = 0:d4368897.The small labels denote the hronologi order of the series of observations in Figs. 1-5.
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Figure 2. Un�ltered light urve of GSC 2511-53, P = 0:d3709787.

Figure 3. Un�ltered light urve of GSC 6336-140, P = 0:d391178.

Figure 4. Un�ltered light urve of GSC 825-1465, P = 0:d534615.
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Figure 5. Un�ltered light urve of GSC 229-701, P = 0:d309525.

Referene:Behrend, R., 2001, Orion, 304, 12
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THE START OF THE 2003 ECLIPSE OF EE CEPHEIMIKO LAJEWSKI, M.1; TOMOV, T.1; GRACZYK, D.1; KOLEV, D.2; GA LAN, C.1;GALAZUTDINOV, G.1;31 Centrum Astronomii, Uniwersytet Miko laja Kopernika, Pl-87100 Toru�n, Poland,e-mail(MM): mamiko�astri.uni.torun.pl2 NAO Rozhen, PO Box 136, BG-4700 Smolyan, Bulgaria3 Speial Astrophysial Observatory, Nizhnij Arkhyz, 369167, Russia

The variable nature of 11th magnitude star EE Cep ( =BD+55Æ2693) was disoveredby Romano (1956), and on�rmed by Weber (1956), who observed two independent deep(�B � 1:m5) minima in 1947 and 1952. The elipsing nature of these minima was �rstsuggested by Romano & Perissinotto (1966) who notied a third minimum in 1958 July.Meinunger (1973) then observed two more minima in 1964 and 1969, and on�rmed thissuggestion. He published the �rst ephemeris for EE Cep elipses with orbital period of2049 days (5.6 years). So far there have been no traes of seondary elipse in the lighturve of EE Cep.The most striking harateristis of EE Cep are the extremely large hanges of shapeand depth of the minima. Reently, Grazyk et al. (2003) ompiled light urves of allavailable past elipses. The observed depths range from about 2m in 1958 and 1964 toabout 0:m6�0:m8 in 1969 and 1992. The depths of the elipses orrelate roughly inversely totheir total durations. As an example, two di�erent shape minima are presented in Fig. 1.The extremely shallow minimum (�B � 0:m6) in 1969 was simultaneously the longest one(D � 60d). Additionally, this elipse showed a at bottom phase with duration d � 20d.Most typial elipses are similar to that of 1975. They have depth at least 1:m5 and showasymmetry of the asending branh produed by a kind of slope-bottom phase in theminimum. A sketh view of suh a typial minimum is presented in Fig. 2.Multiolour UBV RI observations of a 1997 elipse (Miko lajewski & Grazyk 1999)showed that the amplitude of the minimum hanges very weakly with the wavelength,from about 1:m75 in U , to about 1:m45 in I light. This is probably aused by seletiveextintion in semitransparent parts of a dark elipsing body. The ontribution of theseondary light in the red RI bands is negligible. The harateristi slope-bottom phase(C-D part in Fig. 2) during the elipse is easy to understand if the obsuring body isvery elongated and tilted with respet to the diretion of motion (Grazyk et al. 2003).Changes of tilt angle produe variations in the duration and slope of this transit phase.In partiular, when the tilt angle is very small, a at-bottom phase would be observedduring the minimum. Simultaneously, the e�etive thikness of the elipsing body alsohanges during the di�erent elipses, ausing variations of the minima depths. The mostpromising model remains that of a dark, preessing disk around a low luminosity entral
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Figure 1. Examples of shallow, at-bottom (left) and deep, slope-bottom (right) elipses of EE Cep(Grazyk et al. 2003, and referenes therein).
objet (Miko lajewski & Grazyk 1999, Grazyk et al. 2003). The preession hangesboth the inlination of the dis to the line of sight, and the tilt of its ross-setion tothe transit diretion. The unique shape of the elipse observed in 1969 an be explainedby a pratially edge-on and non-tilted projetion of the dis. Two hypotheses an beonsidered for suh a dis: (i) it has a proto-planetary origin; (ii) it is a post-planetaryobjet (a result of planetary disintegration). An important question is the nature of theentral body embedded in the disk. It an be a low massive single star or a lose binarysystem. The only similar objet previously known with a dark irumstellar dis is � Aur{ the longest period (� 27 years) elipsing binary.Surprisingly, low resolution spetrosopi observations during past elipses (Br�ukner1976, Baldinelli, Ferri & Ghedini 1981) did not detet any trae of seondary spetrum.Moreover, there were no hanges in the spetrum (espeially in H�, H� emissions) despitethe large depth of the minima (about 1:m5). Our reent observations at Asiago Observatory(R = �=�� � 4000) show that the pro�les of the H� and H� lines in the spetrum ofEE Cep are very similar to those observed in Be stars. However, we annot be sure thatthey indeed belong to the visible, elipsed B5III omponent. The observed H� and H�pro�les are rather harateristi for Be stars loated nearly pole-on (e.g. Hanushik etal. 1996). Already far outside elipse we found spetaular variations in the H� emission(Grazyk et al.2003), whih seem to be more naturally onneted with the omplex aroundthe seondary. Additionally, in the same paper we pointed out variations in the radialveloities of the NaI absorption doublet. This �nding an be onsidered an indiation ofits possible irumstellar origin. Moreover, last month we found these lines as pure P-Cygtype pro�les (Fig. 3). This dramati hange an already be onneted with the beginningof the elipse.

The inoming event, aording to the ephemeris of Miko lajewski & Grazyk (1999),has number E = 9. The mid-elipse should our on June 3, 2003. The external �rstontat of the semitransparent part of the dis (A in Fig. 2) an start at least three weeksearlier (� May 13). The entral part of the minimum (B-C-D-E in Fig. 2) should ourbetween � May 23 and � June 13 orresponding to the oultation of the primary by theinner, opaque part of the dis. The end of the minimum should take plae � June 24. Wewould like to remember that the elipse duration D an last even 2�3 weeks. In Grazyk
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Figure 2. Shemati view of the EE Cep elipse:A{B - desending atmospheri phase; B{C elipseingress; C{D transit phase; D{E elipse egress;E{F asending atmospheri phase.
Figure 3. Pro�les (R = �=�� � 15000) ofNaI D1;2 doublet obtained with the oud�e spe-trograph of the 2m telesope at Rozhen Observa-tory.et al. (2003) we speulate that the possible preession period may be about 50 years andthe shape of the elipse an be similar to the one observed in 1952. That one was verydeep (at least 1:m9) and no longer than 40 days. A slope-bottom with inverse inlination,plaed on the asending branh of the present elipse, would not be a surprise.Photometri observations of EE Cep (with CCDs or photomultipliers) from widelyspaed longitudes will help to obtain a detailed light urve of this minimum and to deter-mine preisely all six ontats A-F (Fig. 2). These observations will be useful for numerialmodelling of the dis. We reommend as omparison and hek stars the brightest objetsfrom the Meinunger's (1975) sequene (Fig. 4). Their Johnson magnitudes, obtained us-ing a diaphragm ooled photometer attahed to the 60m reetor at Toru�n observatory,are: Star U B V R I na = BD + 55Æ2690 10.86 10.68 10.38 10.09 9.87 40b = GSC 3973 2150 11.31 11.47 11.23 10.99 10.81 5 = BD + 55Æ2691 11.59 11.47 11.22 10.96 10.75 2Our data are in good agreement with earlier UBV measurements for star \a" (Mei-nunger 1976), V brightness for \b" and \" stars (Ski� 2003) and BRI estimations forall these objets from USNO-B1 atalogue (Monet et al. 2003). Star \" was suspetedvariable (Baldinelli & Ghedini 1976), and its ontemporary magnitudes di�er about 0:m1from the data of Barbieri et al. (1973). Nevertheless, our own observations and theobservations of Ski� (2003) do not on�rm its variability.Very important will be high resolution spetrosopi observations during the elipse.We expet the appearane of strong shell spetrum from the gaseous omponent of thedis, as in � Aur (Ferluga & Mangiaapra 1991), and possible strengthening of the di�useinterstellar bands (DIBs) aused by the dust omponent of the dis. Several strong DIBs(e.g. �� 6619�A, 5780�A, 5797�A, 5850�A) are visible already in the spetrum outsidethe elipse. Possible hanges in the Balmer line pro�les should determine where theiremissions arise, i.e. whether the primary is a Be star. Of ourse, systemati radial veloitymeasurements are neessary for the spetrosopi orbit solution and the estimation of themasses of the EE Cep system omponents.Also very important should be infrared photometri (at least JHK) observations dur-ing and outside the elipse. These ould be helpful in �nding the ux originating in thedis and its entral objet, as well as in estimating their temperatures.
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Figure 4. 100 � 100 DSS-2-red �nding hart for EE Cep.
We started our UBV RCIC and optial spetrosopi observations of EE Cep at Toru�n,Rozhen and Asiago observatories. Of ourse, it is not realisti to expet that we will beable to seure enough data for a good photometri and spetral overage of the elipse.Beause of this we welome future ollaboration with interested observers.Aknowledgements: This work was supported by KBN Grant No. 5 P03D 003 20. Weare grateful to Fred E.J. Linton for the improvement of English.

Referenes:Baldinelli, L. & Ghedini, S., 1976, IBVS, No. 1225Baldinelli, L., Ferri, A. & Ghedini, S., 1981, IBVS, No. 1939Barbier, M., Bernard, A., Bigay, J.H., & Garnier, R., 1973, A&A 27, 421Br�ukner, V., 1976, Mitt. Ver�an. Sterne 7, 114Ferluga, S. & Mangiaapra, D., 1991, A&A 243, 230Grazyk, D., Miko lajewski, M., Tomov, T., Kolev D., & Iliev , I., 2003, A&A, in press(astro-ph/0303547 )Meinunger, L., 1973, Mitt. Ver�an. Sterne 6, 89Meinunger, L., 1975, IBVS, No. 965Meinunger, L., 1976, Mitt. Ver�an. Sterne 7, 97Miko lajewski, M. & Grazyk, D., 1999, MNRAS 303, 521Monet, D. G., Levine, S. E., Cauzian, L. B., et al., 2003, AJ 125, 984Romano, G., 1956, Coelum 24, 135Romano, G. & Perissinotto, M., 1966, Mem. So. Astr. Ital. 37, 255Ski�, B., 2003,http://mailman.mmaster.a/mailman/private/aavso-disussion/0302.gz/msg00161.htmlWeber, R., 1956, Doumentation des Observateurs Cirulaire, 9
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V1154 Tau: A NEW ECLIPSING STAR WITHIN A TRIPLE SYSTEMDALLAPORTA, SERGIO1; MUNARI, ULISSE2; ZWITTER3, TOMA�Z1 Via Filzi 9, I-38034 Cembra (TN), Italy2 Osservatorio Astronomio di Padova - INAF, Sede di Asiago, I-36032 Asiago (VI), Italy3 University of Ljubljana, Department of Physis, Jadranska 19, 1000 Ljubljana, Slovenia
V1154 Tau (= HD 32641 = BD +22:Æ818, spetral type B5) has been disovered asa variable star by the Hipparos satellite (HIP 23699, VT=6:m72, BT=6:m80, HP=6:m73)whih did not however reognize its type of variability. V1154 Tau was therefore loggedas an \unsolved" variable in the Hipparos Catalogue (ESA 1997), with an amplitude of�HP= 0.243 mag. V1154 Tau is loated (J2000.0) at �=05h05m37:s72 and Æ=+23Æ03039:008,orresponding to galati oordinates l=179:Æ90 and b={10:Æ73. The parallax measured byHipparos is � = 4:02� 1:21, for a distane of 250 p.V1154 Tau long known as a lose double, under the name Stt 97. Early spekle obser-vations by MAlister and DeGioia (1979) gave a separation �=0.358�0.002 arse and aposition angle �=154.1�0.3 deg for 1977. Hipparos in 1991 obtained �=0.355�0.003 and�=152.0�0.5, and Prieur et al. (2001) got �=0.355�0.003 and �=150.4�0.8 with spekleobservations in 1998. Suh data do not show evidene of orbital motion, nor di�erentproper motion during the 21 elapsed years, and therefore support a physial assoiationof the pair (physial separation �90 AU). Hipparos has derived a 1.48 mag di�erene inHP magnitude for the two omponents. Aording to Fabriius and Makarov (2000), thetwo omponents of the physial pair have:� Component A: HP=6.974�0.005, BT=7.06�0.01, VT=7.00�0.01� Component B: HP=8.452�0.019, BT=8.68�0.01, VT=8.42�0.01V1154 Tau lies in the viinity of the NGC 1746/1750/1758 omplex of possible real openlusters. During a photometri investigation of suh omplex, Strai�zys et al. (1992) ob-tained for V1154 Tau in the Vilnius photometri system V=6.67, U�P=0.33, P �X=0.43,X � Y=0.28, Y � Z=0.18, Z � V=0.12, V � S=0.25, from whih they derived a B4 Vlassi�ation,MV={0.8, AV=0.99 and a distane of 280 p, in good agreement with whatlater determined by Hipparos. Suh a short distane rules out partnership with bothNGC 1750 and NGC 1758 that should lie at 510 and 680 p aording to Strai�zys et al.(1992; NGC 1746 does not seem to be a real luster aording to them).We observed V1154 Tau in B and V (standard Johnson �lters) from a private obser-vatory near Cembra (Trento), Italy, in a similar way to our previous investigations of un-solved Hipparos variables GV Dra and V432 Aur (Dallaporta et al., 2000, 2002b) and theelipsing binary GK Dra with wrong Hipparos orbital period (Dallaporta et al., 2002a).The instrument was a 28 m Shmidt-Cassegrain telesope equipped with an Opte SSP5
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photometer. The diaphragm had a size of 77 arse, and the exposure time was usu-ally 10 seonds. HD32811 (HIP 23784, VJ=7:m146, (B � V )J = 0:131, spetrum B9) washosen as omparison star and HD32500 (HIP 23606, VJ=7:m842, (B�V )J = 1:m120, spe-trum K0. As for HD32811, Jonhson's BJ , VJ are derived from Tyho's values followingBessell (2000) transformations) as a hek star. The omparison has been measured byHipparos 102 times and found onstant. We have measured it against the hek star �vetimes in di�erent nights and found VJ=7:m843 (r.m.s. 0.009 mag) and BJ=8:m971 (r.m.s.0.007 mag), thus pretty well on�rming the absene of variability.

Figure 1. Our light and olor urves of V1154 Tau for the 1:d7678805 period.
All together, 511 measurements in V , and 518 in B have been olleted of V1154 Taubetween De. 2002 and Feb. 2003. All the observations were orreted for atmospheriextintion and olor orretions (via alibration on Landolt's equatorial �elds), and theinstrumental di�erential magnitudes were transformed into the standard Johnson UBVsystem. The variable, omparison and hek stars are very lose on the sky so the atmo-spheri orretions were rather small (36 armin distane for HD32811 and 38 armin forHD32500). The lose similarity of the olor between the variable and omparison starand the fat that all observations have been obtained for zenith distanes < 60Æ argue fora high internal onsisteny of our photometry of V1154 Tau.A Deeming-Fourier ode has been applied to the set of data, resulting in the detetion
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of a strong periodiity at 1:d76789. Combining with HipparosHP data it has been possibleto re�ne the period to 1:d7678805� 0:000002, with the ephemeris:Min: I = HJD 2452643:3792(�0:0003) + 1:d7678805(�0:000002)� E:Our B and V photometri data folded to this ephemeris are presented in Figure 1.The system is learly an elipsing one, with both elipses total and very well marked.Phase plot of Hipparos and Tyho data aording to the same ephemeris is presented inFigure 2. The elipsing nature is well evident in Hipparos data too, and it is surprisingthat automati data treatment in preparation of the Hipparos Catalogue has not solvedthe type of variability a�eting V1154 Tau.

Figure 2. Hipparos and Tyho data for V1154 Tau folded onto the 1:d7678805 period.
Koen and Eyer (2002) have investigated with improved statistial methods a large setof Hipparos epoh photometry data, and found likely periodiities for 2082 \unsolved"Hipparos variables, inluding V1154 Tau for whih they determined a period of 1:d8427(even if not assessing the nature of the variability). However, when plotting our as wellas Hipparos data aording to Koen and Eyer (2002) period, the resulting light urve isnot what expeted, indiating automati detetion of a wrong periodiity (f. Figure 3).The disovered elipsing binary is the \A" spekle omponent listed above, and there-fore V1154 Tau turns out to be a triple system, with the third body ontributing a



4 IBVS 5413
onstant 21% of the total system light in the V band light urve (our diaphragm obvi-ously inludes the triple system as a whole). The phase of the seondary elipse indiatesan eentri orbit. The �(B � V )=+0.01 at primary elipse and �(B � V )={0.01 atseondary suggests a small temperature di�erene between the two omponents, with thehotter one being elipsed at primary minimum. None of the omponents displays intrinsivariability larger than 0.003 mag.

Figure 3. Hipparos HP and our V band data for V1154 Tau folded onto the 1:d8427 period reportedby Koen and Eyer (2002), evidently not the orret orbital one.
Following these photometri results, V1154 Tau has been plaed on the Asiago elips-ing binary program (e.g. Munari et al. 2001). At the time of writing, aquisition of radialveloities with the Asiago Ehelle+CCD spetrograph is progressing, while B,V photom-etry is ompleted. We present here only the basi photometri evidenes, with a fulland detailed orbital solution inluding radial veloity data and syntheti spetral analysisbeing postponed to a devoted paper at the onlusion of the spetrosopi ampaign.Referenes:Bessell, M.S., 2000, PASP, 112, 961Dallaporta, S., Tomov, T., Zwitter, T., Munari U., 2000, IBVS, 4990Dallaporta, S., Tomov, T., Zwitter, T., Munari U., 2002a, IBVS, 5312Dallaporta, S., Tomov, T., Zwitter, T., Munari U., 2002b, IBVS, 5319ESA, 1997, The Hipparos and Tyho Catalogues, ESA SP-1200Fabriius, C., Makarov, V. V., 2000, A&A, 356, 141Koen, C., Eyer, L., 2002, MNRAS, 331, 45MAlister, H. A., DeGioia, K. A., 1979, ApJ, 228, 493Munari, U., Tomov, T., Zwitter, T., Milone, E. F., Kallrath, J., et al., 2001, A&A, 378,477Prieur, J.-L., Oblak, E., Lampens, P., et al., 2001, A&A, 367, 865Strai�zys, V., Cernis, K., Meistas, E., 1992, Balti Astron., 1, 125
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HH UMa IS A CONTACT BINARY

PRIBULLA, T.1; PARIMUCHA, �S.2;3; CHOCHOL, D.1; VA�NKO, M.11 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, Slovakia; e-mail: parimuh�ta3.sk3 Roztoky Observatory, Observatory and Planetarium Pre�sov, Dylongova 16,080 01 Pre�sov, Slovakia
HH UMa (HIP54165, GSC 2521-1524, �2000 = 11h4m48:s1519, Æ2000 =+35Æ36026:00604,Vmax = 10:58; Vmin = 10:80) is one of the variables disovered by the Hipparos mission(ESA, 1997). In the Hipparos atalogue it is lassi�ed as a periodi variable star of theF8 spetral type with the following ephemeris for the maxima:Max = HJD2 448 500:155 + 0:1877470� E: (1)In the Simbad astronomial database (http://simbad.u-strasbg.fr/) the system isdenoted simply as a variable star. Duerbek (1997) lists HH UMa as a ontat binary withthe double period P = 0:3755 days sine in suh a ase it obeys period-olour relation ofontat binaries. Our observations show that the primary elipse preedes JD0 maximumby 0.5 of the pulsating period given by ephemeris (1). Then, the orreted Hipparosephemeris for the primary minima of ontat binary HH UMa is:Min I = HJD2 448 500:0611 + 0:375494� E: (2)HH UMa was observed during the tests of a new 50 m Newton telesope in theG1 pavilion of the Star�a Lesn�a Observatory of the Astronomial Institute of the SlovakAademy of Sienes. The telesope is equipped with the SBIG ST-10 MXE amera. Theobservations were obtained in Str�omgren v �lter on February 11, 2003 and in JohnsonBV �lters on February 12 and 22, 2003. The exposure times for the v and BV �lterswere 10 and 5 seonds, respetively. Due to the fast USB interfae we obtained about1000 observations in eah �lter. Hene, for larity Fig. 1 (left) shows normal points from�ve observations (in average).Seond part of the CCD photometry was obtained at the Roztoky Observatory (RO)(� = 21Æ2805400 E, ' = 49Æ3305700 N) on three nights on April 3, 4, 9, 2002. The 40 mCassegrain telesope equipped with the SBIG ST-8 CCD amera and standard John-son V RI �lters was used. For detailed desription of the telesope and equipment seePribulla (2003). The exposure times for the V and RI passband were 20 and 10 seonds,
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Figure 1: The BV CCD light urves and the B � V olour index obtained on February 12 and 22, 2003(left) and BV photoeletri light urves B�V olour index from all nights (right). The data were phasedaording to the ephemeris (3)
respetively. The data are quite sattered due to bad sky onditions and short exposures.Therefore, they were used for determination of the minima times only.The CCD frames in both ases were redued in the usual way (bias and dark subtra-tion, at-�eld orretion) in MIDAS redution pakage using proedures written by the�rst author. The brightness of the variable was determined by the aperture photome-try with respet to BD+36Æ2151. Sine the variable-omparison distane is less than 20no extintion orretion to the di�erential magnitudes has been applied. The resultingdi�erential magnitudes were left in the instrumental system.Some additional observations were obtained using 60 m Cassegrain telesope in theG2 pavilion of the Star�a Lesn�a Observatory of the Astronomial Institute of the SlovakAademy of Sienes. The 60 m Cassegrain telesope equipped with a single-hannelphotoeletri photometer was used. HH UMa was observed in �ve nights: Marh 30,2002, February 22, 23, 24 and Marh 2, 2003 in Johnson BV �lters. Data redution,the atmospheri extintion orretion and transformation to the standard internationalUBV system were arried out in the usual way (see e.g., Pribulla et al., 2001). Forall observations 10 seond integration time was hosen. BD+36Æ2151 and BD+36Æ2150were used as the omparison and hek star, respetively. The hek and standard stardi�erene was found to be stable within 0.01 mag during all nights. The resulting BVlight urves from all nights are shown in Fig. 1 (right).The shape of the light urve as well as small variation (� 0.02 mag) of the (B � V )
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olour index de�nitely prove that HH UMa is a ontat binary. The system, however,seems to be ative - the light urve shows small di�erenes between individual nights. Onmost LCs the maximum I (phase 0.25) is fainter than the other maximum.13 new minima times of HH UMa (Table 1) determined using the Kwee & van Woerdenmethod (weight w = 2), together with orreted Hipparos JD0 (ephemeris 2, w = 1)provide new linear ephemeris:Min I = HJD 2 452 368:3979 + 0:3754937 �E:�7 �3 (3)
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PhaseFigure 2. The best �ts to the BV CCD light urves obtained on February 12, 2003
Table 1: Average vBV RI times of the primary (I) and seondary (II) minima. The standard errors ofthe minima are given in parentheses. The (O-C) residuals are given with respet to the ephemeris (3)
JDhel Type (O � C) Obs. Filters JDhel Type (O � C) Obs. Filters2 400 000+ [days℄ 2 400 000+ [days℄52368.3983(2) I �0.0001 RO V RI 52683.4364(1) I �0.0011 G1 BV52369.338(2): II 0.0021 RO V RI 52683.6236(3) II �0.0014 G1 BV52369.5276(9) I 0.0042 RO V RI 52693.3863(9) II �0.0004 G2 UBV52374.4074(9) I 0.0011 RO V RI 52693.3864(1) II �0.0003 G1 BV52374.5915(5) II �0.0022 RO V RI 52693.5772(2) I 0.0030 G1 BV52673.4881(2) II �0.0002 G2 UBV 52695.4540(6) I 0.0009 G1 BV52682.4958(3) II �0.0042 G1 v
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Sine the spetrosopi mass ratio is unknown and the amplitude of the light variationsis rather low, we tried to determine the photometri elements for several �xed massratios. We used symmetri BV LCs from 50 m telesope obtained on February 12,2003. Experiments with the new ode ROCHE (see Pribulla, 2003) based on the Rohegeometry, showed that the minimum sum of squares ours around q = 0.35 { 0.45. Theresulting photometri elements for �xed mass ratio q = 0.40 and temperature of theprimary omponent T1 = 6200 (orresponding to F8 sp. type) are i = 52:Æ6�0:Æ9, �ll-out F = 0.19�0.04. The resulting �ts are shown in Fig. 2. The detailed analysis of allindividual light urves is under preparation.Aknowledgements. This study was supported by ApVT grant 20-014402 and grantVVGS/014/2003/F (University of P.J. �Saf�arik, Ko�sie).

Referenes:Duerbek, H.W., 1997, IBVS, No. 4513ESA, 1997, The Hipparos and Tyho Catalogues, ESA SP-1200, NoordwijkPribulla, T., Va�nko, M., Chohol, D., Parimuha, �S., 2001, Contrib. Astron. Obs.Skalnat�e Pleso, 31, 26Pribulla, T., 2003, Astron. Astrophys., in preparationPribulla, T., Va�nko, M., Parimuha, �S., 2003, Contrib. Astron. Obs. Skalnat�e Pleso, 33,submitted
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GRB030329: MULTICOLOR LIGHT CURVE ANDIONOSPHERIC DETECTIONPRICE, A.1; ACHEE, C. G.6; AQUINO, B.1; BEAVER, D.1; BROENS, E.4; BROWN, P.5; CHERRY,J. B.6; COLE, J. K.6; COONEY, W.1; DELLINGER, J.1; DILAPO, T.1; DILLON, B.1; DUNCKEL, N.1;DURIG, D. T.6; FISHMAN, G. J.7; GARLAND, G. F.6; GAROSSINO, P.1; GAROSSINO, T.1; GARY,B.1; GILMORE, A.3; GRANSLO, B.1; HAMBSCH, J.4; HENDEN, A.2; HOHMAN, D.1; KAISER, D.1;KERESZTY, Z.1; KILMARTIN, P.3; LIESMANN, J.1; LUBCKE, G.1; MATTEI, J. A.1; MONARD,B.1; NELSON, P.1; NORTON, C. B.6; OKSANEN, A.1; PAAKKONEN, P.1; SCHRABBACK, T.9;SCHNOOR, P. W.1; SEIFERT, A. L.6; STARKEY, D.1; SWAMICKANNU, J. P.6; TIKKANEN, P.1;VON DER LINDEN, A.9; WELCH, D. L.8; WEST, D.11 Amerian Assoiation of Variable Star Observers (AAVSO), Clinton B. Ford Astronomial Data & ResearhCenter 25 Birh St., Cambridge, MA 02138, USA; email: aavso�aavso.org2 Universities Spae Researh Assoiation/U. S. Naval Observatory, Flagsta�, AZ 86001 USA;email: aah�nofs.navy.mil3 Mt John University Observatory, University of Canterbury, Tekapo, New Zealand4 Vereniging voor Sterrenkunde, Belgium.5 Brigham Young University6 Cordell-Lorenz Observatory, The University of the South7 NASA Marshall Spae Flight Ctr.8 Department of Physis and Astronomy, MMaster University, Hamilton, ON L8S 4M1, Canada.9 Institute for Astrophysis and Spae Siene, University of Bonn, Bonn, Germany

The optial afterglow to GRB 030329 was disovered at position � = 10h44m49:s5,Æ = +21Æ3102300 (Peterson et al., 2003). The AAVSO International GRB Network hasolleted 452 multiolor observations of the afterglow from 03:47 on Marh 31 to 03:09 onApril 17, 2003. All observations have been redued using �eld photometry from Hendenet al. (Henden, 2003) The full light urve is displayed in Figure 1. The omparison starsare given in the hart in Figure 2. The light urve an be represented by 3 straight lines,with breaks at JD 2452729.0 and 2452736.5.Additionally, a disturbane of the Earth's ionosphere was observed oinident withthe HETE detetion time of GRB030329 (Vanderspek et al., 2003). This disturbanewas deteted with a Sudden Ionospheri Disturbane (SID) detetor by P. Shnoor asan inrease in the signal strength from a Low Frequeny (LF) radio beaon reeived inKiel, transmitted as a time signal from station HBG (75 kHz) near Geneva, 920 kmfrom the reeiver. See Figure 3. (Note: This is not a radio detetion of GRB030329;this disturbane was aused by the prompt X-rays and/or gamma-rays from GRB030329ionizing the upper atmosphere and modifying the radio propagation properties of theEarth's ionosphere.)Previously, at least three other transient, high-energy soures have produed detetableionospheri disturbanes, as measured with VLF reeivers: GRB830801 (Fishman et al.,
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1988); XRF 020427 (Fishman et al., 2002), and the Aug. 27, 1998 super-are from SGR1900+14 (Inan et al., 1999).All raw data shown in these �gures, FITS images, and more information about eahobservation and the SID detetion is available for download from the AAVSO WWW siteat http://www.aavso.org/grb/grb030329.shtml or by e-mail: aavso�aavso.org andalso through the IBVS website as 5415-t1.txt.The AAVSO International GRB network is grateful for the �nanial support of theCurry Foundation, NASA OÆe of Spae Siene, NASA Marshall Spae Flight Cen-ter, and Sonoma State University for their support for the High Energy Workshops forAmateur Astronomers, from whih this network grew.
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Referenes:Peterson, B. A., & Prie, P. A, 2003, GRB Cir. Network, No. 1985Henden, A., 2003, GRB Cir. Network, No. 2114Vanderspek, R., et al., 2003, GRB Cir. Network, No. 1997Fishman, G. J., & Inan, U. S., 1988, Nature, 331, 418.Fishman, G. J., Woods, P. M., Hoss�eld, C., Anderson, L., 2002, GRB Cir. Network,No. 1394Inan, U. S., Lehtinen, N. G., Lev-Tov, S. J., Johnson, M. P., Bell, T. F., Hurley, K., 1999,Geophys. Res. Lett. , 26, 3357
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Figure 2. 75kHz signal strength reeting a sudden ionospheri disturbane oinident withGRB030329. More data is available at http://www.qsl.net/df3lp/projets/sid/
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Figure 3. Finder hart of the �eld of GRB030329 with omparison stars indiated and theirphotometry in the lower right hand orner.
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ON THE NATURE OF THE SUSPECTED DWARF NOVA,HP ANDROMEDAEyNOGAMI, D.1; ISHIOKA, R.2; MAKITA, M.2; KATO, T.2; YAMAOKA, H.3; UEMURA, M.2;MINESHIGE, S.41 Hida Observatory, Kyoto University, Kamitakara, Gifu, 506-1314, Japan;e-mail: nogami�kwasan.kyoto-u.a.jp2 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan;e-mail: (ishioka, uemura, tkato, makoto)�kusastro.kyoto-u.a.jp3 Faulty of Siene, Kyushu University, Fukuoka 810-8560, Japan; e-mail: yamaoka�r.kyushu-u.a.jp4 Yukawa Institute for Theoretial Physis, Kyoto University, Kyoto 606-8502, Japan;e-mail: minesige�yukawa.kyoto-u.a.jp

Seliwanow (1926) reported on a disovery of a variable star designated as 126.1925at a photographi magnitude of 10.5 in one plate among four searhed, and showed ahand-drawn hart. Brun and Petit (1957) listed this objet as a suspeted dwarf nova.The formal variable star name HP And was given in the 62nd Name List (Kukarkinet al., 1976). The objet has been systematially monitored by a number of amateurastronomers (e.g. VSOLJ, VSNET members) sine the publiation on this objet in theGeneral Catalogue of Variable Stars fourth edition (Kholopov et al., 1985), but no seureoutburst has been reorded.The quiesent identi�ation was done by Kato (1990, unpublished) by omparison withthe POSS prints. A quiesent ounterpart, seleted by its relatively bright appearane onPOSS O plate, has been suggested, and a CCD V -band hart marking on this objet wasdistributed among world-wide observers. An attempt of spetrosopi on�rmation of thedwarf nova nature by Zwitter, Munari (1994) failed due to its faintness (V > 17:0) at theirobservation. Misselt (1996) and Ski� (1998) gave seondary photometri standard starsaround HP And. Downes et al. (2001) identi�ed an objet on a Digitized Sky Surveyplate with HP And (http://iarus.stsi.edu/~downes/vat/). This variable starwas not found in the 2MASS Seond Inremental Data Release (Hoard et al., 2002).The objet has reently reeived speial attention beause the suggested outburst am-plitude may be omparable to those of WZ Sge stars (e.g. Kato et al., 2001), if the objetis indeed a dwarf nova.To reveal the nature of this suspeted dwarf nova HP And, we made an observationat the 8.2m optial-infrared Subaru telesope on Mauna Kea, Hawaii during spare timeassigned to the proposal ID o02115. A non-�ltered image was obtained with an exposuretime of 30 se at 2002 Otober 10.495(UT) by the Faint Objet Camera and Spetrograph(FOCAS, see Kashikawa et al., 2002). The limiting magnitude of the image is estimatedto be 25.0, or larger.yBased on data olleted at Subaru Telesope, whih is operated by the National Astronomial Observatory of Japan.
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Fig. 1 shows a hart around HP And extrated from the de-biased Subaru/FOCASimage. The suspeted objet is de�nitely a late-type galaxy with a relatively strongbulge ondensation. The objet ertainly looks non-stellar on a DSS II image (Fig. 2),although it was not lear on POSS I plates. For omparison, we put the sanned hart inSeliwanow (1926) in Fig. 3. This galaxy is listed in the USNO-B1.0 atalog as ID 1314-0006148 with B1 = 19:56; B2 = 18:78; R1 = 17:69; R2 = 16:99, and is identi�ed in theAPM-North Catalogue (MMahon et al. 2000) with EO1243-0297148 whih has a majoraxis diameter of 8.7 arse in R band and a elliptiity of 0.18.

Figure 1. A Subaru/FOCAS image of HP And. The �eld of view (FOV) is about 10 � 10. North is up,and East is left. The seeing is 0:0033. The limiting magnitude is estimated to be 25.0 or larger. Theobjet having been identi�ed with HP And learly has spiral arms, and thus is a galaxy.
If HP And is a variable star in our Galaxy, superposed on the anonymous galaxy,the amplitude must exeed 10 mag and be a nova, or a dwarf nova with a quite largeamplitude. Sine the galati latitude is high (�21Æ), this should be one of the rareatalysmi variable stars in the halo. If HP And is a transient objet in the anonymousgalaxy, a possibility of a supernova is not likely beause the variable star at the maximumwas too luminous ompared to the host galaxy. A GRB afterglow similar to the nearbyGRB 030329 might be aught by hane. The other possibilities are spurious detetion,suh as a ghost of a bright star, a plate defet, inauray of the hand-drawn hart, andso on. Close examination of the original plate and the astrometry will yield a fruitfulresult.
We deeply thank Y. Ohyama and the support sta�s for their help during the ob-servation at Subaru telesope. This researh has made use of an image of the Digitized



IBVS 5416 3

Figure 2. A hart taken from the Digitized Sky Survey 2nd in I band (Plate ID: A25N). The suspetedobjet at the enter looks non-stellar. The FOV is 50 � 50.

Figure 3. The sanned hart in Seliwanow (1926).
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Sky Survey (http://www-gsss.stsi.edu/DSS/dss home.htm), the USNOFS CatalogueArhive operated by the United States Naval Observatory, Flagsta� Station(http://www.nofs.navy.mil/data/fhpix/). This work is partly supported by a Re-searh Fellowship of the Japan Soiety for the Promotion of Siene for Young Sientists(MU), and by a grant-in-aid [13640239, 15037205 (TK), 14740131 (HY)℄ from the JapaneseMinistry of Eduation, Culture, Sports, Siene and Tehnology.
Referenes:Brun, A., Petit, M., 1957, Perem. Zvezdy, 12, 18Downes, R. A., Webbink, R. F., Shara, M. M., Ritter, H., Kolb, U., Duerbek, H. W.,2001, PASP, 113, 764Hoard, D. W., Wahter, S., Clark, L. L., Bowers, T. P., 2002, ApJ, 565, 511Kashikawa, N., Aoki, K., Asai, R., Ebizuka, N., Inata, M., Iye, M., Kawabata, K. S.,Kosugi, G., et al., 2002, PASJ, 54, 819Kato, T., Sekine, Y., Hirata, R., 2001, PASJ, 53, 1191Kholopov, P. N., Samus, N. N., Frolov, M. S., Goranskij, V. P., Gorynya, N. A., Kireeva,N. N., Kukarkina, N. P., Kurohkin, N. E., Medvedeva, G. I., Perova, N. B.,Shugarov, S. Yu., 1985, General Catalogue of Variable Stars, 4th edition (Mosow,Nauka Publishing House)Kukarkin, B. V., Kholopov, P. N., Fedorovih, V. P., Kireyeva, N. M., Kukarkina, N. P.,Medvedeva, G. I., Perova, N. B., 1976, IBVS, 1248Mayall, M. W., 1968, Journal of the Royal Astronomial Soiety of Canada, 62, 141MMahon, R. G., Irwin, M. J., Maddox, S. J., 2000, The APM-North Catalogue (Instituteof Astronomy, Cambridge)Misselt, K. A., 1996, PASP, 108, 146Seliwanow, S., 1926, Astron. Nah., 227, 27Ski�, B. A., 1998, IBVS, 4603Zwitter, T., Munari, U., 1994, A&AS, 107, 503
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NEW R CrB-TYPE STAR HadV98KATO, TAICHI1; KATSUMI, HASEDA2

1 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan; e-mail: tkato�kusastro.kyoto-u.a.jp2 Variable Star Observers League in Japan (VSOLJ), 2-7-10 Fujimidai, Toyohashi City, Aihi 441-8135, Japan;e-mail: khaseda�mx1.tees.ne.jp
HadV98 = CoD �22Æ12017 = GSC 6825.253 is a variable star disovered by K. Haseda(Haseda and Kato, 2001). The variable had been almost onstant until 2001 April, whenit suddenly started fading. The objet was suspeted to be an R CrB-type star, from thetime of the disovery alert, based on its light behavior and its Tyho-2 moderate olor(B � V �1.0). This star has been very reently on�rmed to be a genuine R CrB-typevariable from spetrosopy (Hasselbah et al., 2002).We studied the variability of this objet using Haseda's disovery material ombinedwith the ASAS-3 survey data (Pojmanski, 2002). The light urve onstruted fromHaseda's observations and the ASAS-3 publi data is presented in Figure 1. Haseda'sobservations were performed with a D = 10 m f/4.0 telephoto lens and un�ltered T-Max400 emulsions. The passband of observations overs the range of 400{650 nm. The pho-tographi magnitudes were estimated using GSC stars. A 0.08 mag systemati orretionwas added to Haseda's photographi observations, in order to best math the ASAS-3 Vmagnitudes. The reorded range of variability in V was 10.7{13.4, but the true minimumseems to have been fainter.The light urve shows a rapid deline and a slower reovery, whih are harateristi toR CrB-type optial light urves (Clayton, 1996). The 2001{2002 fading was omposed ofat least two distint minima (Figure 2), one lasting in 2001 May { 2001 July (JD 2452030{2452130) and another minimum suddenly starting from 2001 Otober (JD 2452190{),whose entire piture was not well observed beause of the solar onjuntion. Suh anourrene of losely spaed two minima is also sometimes seen in other R CrB-typefadings and other dust-forming objets (Kato et al., 2002).We also searhed for a pulsation signal, whih is frequently seen in many R CrB stars,most notably reorded in RY Sgr and V854 Cen (f. Clayton, 1996), using the ASAS-3observations at maximum between JD 2452697 and 2452762 (20 measurements). Noremarkable pulsation was found with an amplitude larger than 0.1 mag. This �nding isonsistent with the lak of remarkable variability in Haseda's observations before 2001.HadV98 apparently belongs to a group of R CrB stars showing less distint pulsations atmaximum.
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Figure 1. Light urve of HadV98 drawn from Haseda's photographi observations and the ASAS-3V -band publi data. The �lled squares with error bars and open squares represent ASAS-3 data andHaseda's measurements, respetively. The arrows represent upper limit observations by Haseda.
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Figure 2. Enlargement of the fading starting in 2001 May. The symbols are the same as in Figure 1.
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We are grateful to G. Pojmanski for making the ASAS-3 survey data publily available,and generously allowing us for unlimited usage. This work is partly supported by a grant-in-aid (13640239, 15037205) from the Japanese Ministry of Eduation, Culture, Sports,Siene and Tehnology.

Referenes:Clayton, G. C., 1996, PASP, 108, 225Haseda, K., Kato, T., 2001, vsnet-alert 6226(http://www.kusastro.kyoto-u.a.jp/vsnet/Mail/alert6000/msg00226.html)Hasselbah, E., Clayton, G. C., Smith, P. S, 2002, AAS Meeting 201, 17.11Kato, T., Haseda, K., Takamizawa, K., Yamaoka, H., 2002, A&A, 393, 69LPojmanski, G. 2002, Ata Astronomia, 52, 397
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CCD PHOTOMETRY OF U UMi�SMELCER, L.Vala�ssk�e Mezi�r����� Observatory, Vset��nsk�a 78, 757 01 Vala�ssk�e, Mezi�r�����, Czeh Republi;e-mail: lsmeler�astrovm.z

Name of the objet:U UMiEquatorial oordinates: Equinox:R.A.= 14h17m19:s90 DEC.= 66Æ47039:0010 2000Observatory and telesope:L. �Smeler: Vala�ssk�e Mezi�r����� Observatory, astroamera ZEISS 120/540 mmDetetor: SBIG ST-7 ameraFilter(s): VDate(s) of the observation(s):1999.05.09 { 2001.05.30Comparison star(s): GSC 4178 275 = PPM 18967 = SAO 16345 =BD +67Æ833; V = 9.60 mag, B � V = 0.417 magTransformed to a standard system: NoType of variability: MRemarks:U Ursae Minoris (= GSC 4178 277 = HD 125 556) is a Mira type star, with spetraltype varying between M6e and M8e and with range of optial light variations be-tween visual magnitudes 7.1 and 13.0. In the fourth edition of the GCVS (Kholopovet al., 1985) a period of 330.92 days is given for its light variations. Altogether 385measurements have been olleted, with typial errors of 0.03 mag. Two maximaand two minima timings are determined using the Kwee and van Woerden (1956)method implemented in AVE (Barbera, 2000) and their values are given in Table1. The light urve of U UMi is shown in Figure 1.
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Table 1: Maxima timings of U UMi.Geo. JD Error2451564.9 0.62451886.5 1.1
Table 2: Minima timings of U UMi.Geo. JD Error2451718.6 1.02452032.1 1.2

Availability of the data:Through the IBVS website as 5418-t3.txt.Aknowledgements: This work has made use of the SIMBAD database, operated atCDS, Strasbourg, Frane. The NASA ADS Abstrat Servie was used to aess data andreferenes.

Figure 1.
Referenes:Barbera, R., 2000, http://www.astrogea.org/soft/ave/aveint.htmKholopov, P. N. et al., 1985, General Catalogue of Variable Stars, 4th edition, MosowKwee, K. K. and Van Woerden, H., 1956, BAN, 12, No. 464, 327
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2001 AND 2003 PHOTOMETRY OF WY CANCRIHECKERT, PAUL A.Dept. of Chem. & Physis, Western Carolina University, Cullowhee, NC 28723 USAAs part of an ongoing study of WY Canri, (#82 in the atalog of Strassmeier etal. 1993) a short period elipsing RS CVn system, I olleted new optial photometryin 2001 and 2003. Hekert (2001) and Hekert et al. (1998) have olleted annual lighturves of WY Cn sine 1988. These works note seular luminosity inreases of nearly0.1 magnitudes in both 1988 and 1997, whih may signal the onset of a new yle inspot ativity with a hange in the diretion of longitudinal spot migration. Kjurkhievaet al. (2003) report photometry and spetrosopy during 2001. They note a seularluminosity inrease in February 2001, after my 2001 data were taken. Their spetrosopyalso on�rms reent detetions (Pojmanski, 1998; Ar�evalo and L�azaro, 1999) of spetrallines from the seondary in this system, whih has previously been lassi�ed as a singlelined system.I observed WY Cn with the San Diego State University 61-m telesope on Mt. La-guna. The 2001 light urves were obtained on the nights of Deember 30, 2000 andJanuary 2, 3, & 6, 2001. The 2003 light urves were obtained on January 9, 10, 11, 13,18, 21,& 24, 2003. I used SAO 80583 as the omparison star. The light urves, with 135data points per �lter in 2001 and 132 in 2003, are plotted in Figures 1 and 2. The dataare di�erential magnitudes (var-omp) in the standard Johnson-Cousins system. I usedthe ephemeris of Hall and Kreiner (1980):�0=2426352.3895+0.82937122 E.I modelled the data using Budding and Zeilik's (1987) Information Limit OptimizationTehnique (ILOT). Initial values for stellar parameters were the same as those of Hekertet al. (1998) and Hekert (2001). I adopted temperatures of 5520K and 3500K forthe primary and seondary stars. After the initial �t, the ILOT extrats a distortionwave whih I then �t for two irular 0K spots. The �ts for eah olor are performedindependently. The reported longitude, latitude and radius of eah spot are in degrees,and are given in Table 1.Being more diÆult to �t, the latitudes are less reliable than the other parameters.However the two spots during both years inlude both high and low latitudes. Hekert etal. (1998) note a tendeny for spots in the 270Æ ALB to be at higher latitudes than thosein the 90Æ ALB. This tendeny appears to hold in the 2001 data. The 2003 data howevershow the reverse tendeny. The 90Æ ALB spot is at higher latitude. By omparing the Ror I data to the 0K spot solutions at B or V, the ILOT an estimate spot temperatures.Doing so I �nd an average value of the spot temperature of Ts=3993K�321K for 2001and Ts=3930K�100K for 2003.Kjurkhieva et al. (2003) modelled the spots in their light urves from November andDeember 2000. With spots at 220Æ and 345Æ longitude, their models di�er from this
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Table 1. Spot Fits2001 B band V band R band I bandLongitude1 287.5�1.7 286.6�2.5 286.4�2.8 284.8�4.0Latitude1 59.8�3.8 57.8�8.0 60.0�9.5 60.3�17.5Radius1 26.1�2.4 22.3�3.8 21.5�4.5 19.7�7.3Longitude2 146.0�4.6 148.3�6.3 149.5�9.3 149.4�12.0Latitude2 0.0�14.5 0.0�23.8 0.0�19.7 0.0�20.1Radius2 9.3�0.5 8.7�0.6 8.3�0.7 8.1�0.8�2 68.4 52.6 44.9 44.02003Longitude1 93.2�4.1 87.5�4.7 90.2�6.6 91.3�7.9Latitude1 74.4�4.4 73.5�5.8 76.0�6.6 78.0�6.7Radius1 25.5�4.7 22.6�5.4 21.5�6.6 21.2�7.4Longitude2 299.7�4.6 302.0�6.8 303.7�9.1 305.4�10.5Latitude2 0.0�19.6 0.0�20.8 0.0�27.0 0.0�29.4Radius2 9.1�0.7 8.5�0.8 7.8�0.9 7.0�1.0�2 161.4 110.5 91.4 70.3work. To hek my models for nonunique solutions, I tried using their spot solution as aninitial guess for modeling my data. The solution onverged to that reported here. Henethe spots hanged rapidly. Noting that Kjurkhieva et al. (2003) observed a seularluminosity inrease in February 2001, suggests that rapid hanges in the spot strutureour just before the seular luminosity inreases. If these luminosity inreases resultin some way from inreased magneti ativity, suh rapid hanges would be expeted.This magneti ativity ould be either spot ativity that disappears or a bright magnetinetwork similar to, but muh more extensive than, that on the Sun. Figure 3 plots theestimated unspotted light level following Hekert (2001). The data from this work andKjurkhieva et al. (2003) are added to Hekert's (2001) original �gure. In addition tothe original aveats, note that the Kjurkhieva et al. (2003) data are in the instrumentalsystem. Hene the apparent brightness derease from Deember 2000 to January 2001 islikely a alibration artifat. If so, the February 2001 seular luminosity inrease is loserin brightness to those of 1997 and 1988 than it appears in the �gure. Also note thatthe February 2001 data are very limited phase overage. The seular luminosity inreaseseems to rise on a time sale of a few months.After the spot �ts, I performed lean �ts to the light urves removing the e�ets ofthe distortion wave from the spot as modelled in that �lter. The �ts at eah wavelengthwere done independently. The olor independent parameters generally agree to withinthe quoted errors. Table 2 shows values for eah �lter and the mean for the wavelengthindependent parameters. Figure 4 shows the V band lean �ts.The quantities in Table 2 are as de�ned by Budding and Zeilik (1987). The frationalluminosities of the primary and seondary omponents, L1 and L2, are normalized tosum to approximately but not exatly 1. The sum an deviate from unity beause thenormalization is performed before the light urve is orreted for the spot e�ets, andsubtrating the spot auses the out of elipse intensity to be slightly more or less than1. These results agree to within the errors with previous work. The mass ratio, q,has been a partiular problem for WY Cn. The results above ompare with previousphotometri values of q=0.31�0.23 and q=0.384�0.099 (Hekert, 2001 and Hekert etal., 1998). More reently it has been possible to determine this value from spetrosopy.The photometri mass ratios and inlinations for 2003 are very lose to the spetrosopivalues of q=0.59�0.07, i=87Æ and q=0.55�0.06, i=88Æ (Ar�evalo and L�azaro, 1999 andKjurkhieva et al., 2003). The 2001 values however are loser to the previous lowerphotometri determinations of q and the orresponding inlinations of 90Æ for most of thedata sets.
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Table 2. Clean Fits2001 B band V band R band I band MeanL1 0.961�0.004 0.956�0.005 0.940�0.005 0.912�0.005k(=r2/r1) 0.612�0.003 0.611�0.004 0.612�0.004 0.607�0.005 0.611��0 10.597�0.115 10.589�0.122 10.542�0.127 10.485�0.133 10.553r1 0.241�0.003 0.240�0.003 0.236�0.003 0.237�0.003 0.239i(deg) 90.0�1.3 90.0�1.2 90.0�1.4 90.0�1.4 90.0L2 0.028�0.005 0.034�0.005 0.050�0.006 0.075�0.006q(=m2/m1) 0.326�0.054 0.326�0.070 0.335�0.094 0.313�0.124 0.325�2 41.9 32.0 30.2 32.62003L1 0.995�0.004 0.972�0.004 0.951�0.004 0.924�0.004k(=r2/r1) 0.638�0.012 0.626�0.007 0.627�0.006 0.617�0.006 0.627��0 11.916�0.105 11.953�0.109 11.910�0.113 11.871�0.117 11.913r1 0.240�0.003 0.239�0.003 0.238�0.003 0.239�0.003 0.239i(deg) 86.8�1.0 88.2�1.5 88.1�1.3 88.2�1.4 87.8L2 0.009�0.005 0.025�0.005 0.042�0.006 0.070�0.006q(=m2/m1) 0.534�0.052 0.550�0.067 0.594�0.084 0.593�0.100 0.568�2 140.4 95.7 83.6 66.2I thank Paul Etzel for sheduling generous amounts of observing time at Mt. La-guna. I also aknowledge support from the Gaposhkin Researh Fund of the AmerianAstronomial Soiety Small Researh Grant Program.

Referenes:
Ar�evalo, M. and L�azaro, C., 1999, Astron. J., 118, 1015Budding, E. and Zeilik, M., 1987, Astrophys. J., 319, 827Hall, D.S. and Kreiner, J.M., 1980, Ata Astron., 30, 387Hekert, P. A., et al., 1998, Astron. J., 115, 1145Hekert, P. A., et al., 2001, Astron. J., 121, 1076Kjurkhieva, D. P., et al. 2003, Astron. & Astrophys. in press.Pojmanski, G., 1998, Ata Astron., 48, 711Strassmeier, K., et al., 1993, Astron. & Astrophys. Suppl., 100, 173

Figure 1. The light urve of WY Cn in 2001, with 135 data points per �lter.



4 IBVS 5419

Figure 2. The light urve of WY Cn in 2003, with 132 data points per �lter.

Figure 3.

Figure 4.
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BVRI PHOTOMETRY OF DWARF NOVAESPOGLI, CORRADO1;3; FIORUCCI, MASSIMO1; RAIMONDO, GABRIELLA2; MONACELLI,GIUSEPPE3; CAPEZZALI, DANIELE31 Osservatorio Astronomio, Universit�a di Perugia, Via A. Pasoli, I-06123 Perugia, Italy2 INAF - Teramo Astronomial Observatory, Collurania, Italy3 Gruppo Astro�li Monte Subasio, Piazza Santa Chiara 2, Assisi, Italy

Dwarf Novae (DNe) are a sublass of atalysmi variable stars, whih are lose binarysystems in whih matter transferred from a Rohe-lobe �lling seondary star is aretedby a primary white dwarf (Warner, 1995). In dwarf novae aretion proeeds througha disk whih is the site of more or less regular outbursts. The reurrene time of these2-6 mag outbursts an range from 10 days to several years. Dwarf novae an be dividedinto three sublasses: U Gem-type stars whih have the most regular outburst yles,SU UMa-type stars showing both short and very long outbursts (super-outbursts), andZ Cam stars. The last group is haraterized by a \standstill" phenomenon: the delinefrom the outburst maximum is interrupted and the luminosity of the system settles to avalue of � 0.7 mag lower than the peak luminosity. Suh standstill may last from tendays to years and, after that phase, the system luminosity delines to the usual quiesentstate.In this brief paper we present B, V, R, I photometri observations of a sample of dwarfnovae made in the years 1998-2002. We are mainly interested to obtain multi-olor data ofa large sample of DNe during all the outburst-yle, a work that requires large availabilityof well-equipped small telesopes and generally good weather onditions for many days.Here we present the sporadi observations that do not over the outbursts yle beausewere obtained during the stand-still, or interrupted for persisting bad weather onditions.However, these informations are useful for a historial database of this lass of soures,and beause for many of them there are no optial olor indies reported in the literature.The photometri data were mainly obtained with the 0.72 m telesope of the TeramoAstronomial Observatory, and the 0.40 m Automati Imaging Telesope of the PerugiaUniversity Observatory (Tosti et al., 1996). The instruments used and the photometritehniques have already been desribed in Spogli et al. (1998, 2000). We have also usedthe 0.24 m Shmidt-Cassegrain f/6.3 telesope equipped with an HISIS 23 CCD amera(Kodak 401-E, 768�512 pixels), and the 0.33 m Newtonian f/4.5 telesope equipped withan MX-916 CCD amera (768�512 pixels), of the \Subasio" astronomial station. Boththe telesopes are endowed with a standard R Cousins broad-band �lter. A omparisonwith results obtained with the other telesopes shows no relevant systemati di�erenewithin the typial standard deviation of eah instrument. The data reported in Table 1are obtained in di�erential photometry using the alibration stars reported in Misselt
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(1996). Moreover, we alibrated these omparison stars with the I �lter by observing, onphotometri nights, several standard stars (Landolt, 1992) having (B � V ) from �0.2 to1.4, over a wide range of airmass.The seleted dwarf novae have been observed in di�erent phases of luminosity: a few ofthem were in outburst, others at minimum or in stand-still. For the dwarf novae that werein outburst at the time of the observations, we alulated the spetral index � (Table 2)using the same proedure desribed in Spogli et al. (1998) and negleting interstellarreddening.

Table 1: BV RI magnitudes of some Dwarf NovaeName Type� Date JD B V R IUT (245+)AR And ug 98/08/28 1053.538 16.49�0.02 16.25�0.01 15.44�0.0298/08/31 1056.555 16.89�0.04 16.51�0.02 16.05�0.01 15.34�0.0398/09/01 1057.590 16.67�0.03 16.38�0.02 15.96�0.02 15.30�0.0298/09/02 1058.598 16.85�0.04 16.56�0.02 16.05�0.02 15.38�0.0398/09/03 1059.574 16.71�0.04 16.35�0.02 15.92�0.03 15.20�0.0298/09/03 1060.429 16.95�0.04 16.49�0.02 16.05�0.02 15.22�0.0498/09/06 1063.446 16.76�0.02 15.56�0.0298/09/10 1067.431 17.23�0.03 16.89�0.02 16.32�0.02 15.72�0.04BV And ug: 98/08/28 1053.501 18.1�0.2 17.9�0.2 17.7�0.2DX And ug 98/08/27 1053.489 15.01�0.02 14.34�0.03 13.87�0.0598/08/31 1057.402 15.55�0.02 14.76�0.02 14.11�0.02 13.68�0.0498/09/01 1058.397 15.52�0.02 14.68�0.02 14.17�0.03 13.72�0.0398/09/02 1059.457 15.26�0.02 14.58�0.04 13.99�0.06 13.61�0.05FO And ugSU 02/11/22 2601.429 14.81�0.05FS And ugSU: 02/12/29 2638.281 16.8�0.1RX And ugz 98/08/27 1052.547 11.87�0.02 11.77�0.02 11.63�0.02 11.38�0.0298/08/28 1053.563 11.88�0.03 11.78�0.02 11.65�0.02 11.39�0.0298/08/31 1056.537 11.99�0.02 11.85�0.02 11.66�0.02 11.43�0.0298/08/31 1056.611 12.03�0.02 11.84�0.02 11.67�0.02 11.42�0.0298/09/01 1057.542 11.90�0.03 11.77�0.03 11.62�0.02 11.34�0.0298/09/01 1057.621 11.96�0.02 11.82�0.02 11.67�0.02 11.41�0.0298/09/02 1058.523 11.97�0.02 11.84�0.02 11.62�0.03 11.42�0.0298/09/02 1058.618 12.03�0.02 11.78�0.02 11.65�0.03 11.38�0.0298/09/03 1059.527 12.08�0.02 11.87�0.02 11.67�0.02 11.45�0.0298/09/03 1059.528 12.06�0.02 11.82�0.02 11.70�0.02 11.46�0.0298/09/03 1059.621 12.04�0.02 11.90�0.02 11.73�0.02 11.42�0.0298/09/03 1060.411 12.14�0.04 11.95�0.02 11.76�0.03 11.48�0.0298/09/10 1067.379 12.17�0.03 12.02�0.02 11.86�0.02 11.53�0.0202/11/15 2594.405 13.47�0.0502/11/22 2601.413 11.03�0.0302/12/29 2638.237 13.98�0.03HT Cas ugSU 98/09/02 1058.597 16.4�0.2 16.1�0.1 15.76�0.05V516 Cyg ugSS 00/08/18 1775.463 14.43�0.08 14.12�0.08 13.93�0.0800/08/23 1780.411 16.2�0.1 15.94�0.0500/08/25 1782.328 16.5�0.1 16.2�0.1 15.75�0.0300/08/29 1786.323 14.6�0.1 14.33�0.05 14.21�0.08 14.03�0.03V516 Cyg ugSS 00/08/29 1786.491 14.51�0.08 14.19�0.05 14.05�0.08 13.92�0.0300/09/08 1796.428 15.43�0.08 15.21�0.05 14.93�0.05 14.68�0.0400/09/09 1797.452 14.12�0.07 14.05�0.05 14.01�0.08 13.89�0.0300/09/26 1814.493 16.9�0.1 16.3�0.1 16.1�0.1 15.60�0.05V632 Cyg ugSS 98/08/26 1052.398 16.9�0.298/09/01 1057.529 18.1�0.3 17.1�0.2*) from Downes et al. (2001)
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Table 1: BV RI magnitudes of some Dwarf Novae (ontinues)Name Type� Date JD B V R IUT (245+)V1028 Cyg ugSU 98/08/26 1052.435 16.3�0.1V1032 Cyg ug 98/08/26 1052.440 16.1�0.1V1052 Cyg ugSS 98/08/26 1052.444 15.38�0.05V1060 Cyg ugSS 98/08/26 1052.464 16.1�0.1V1316 Cyg ugSU 98/09/01 1058.454 17.8�0.3 17.4�0.2 17.3�0.2V1377 Cyg ug: 98/08/26 1052.462 15.51�0.05MN La ugz 98/08/30 1056.493 15.69�0.07 14.99�0.05 14.59�0.04CN Ori ugz 02/02/11 2317.327 12.68�0.07 12.77�0.05 12.68�0.04 12.41�0.0402/02/22 2328.329 15.92�0.09 15.31�0.05 14.91�0.05 14.34�0.0502/03/04 2338.326 13.48�0.09 12.99�0.05 12.85�0.04 12.55�0.0402/03/10 2344.361 17.4�0.2 16.1�0.1 15.44�0.05 14.59�0.05CZ Ori ug 98/03/10 0883.357 16.3�0.1 15.85�0.05 14.84�0.0498/03/14 0887.381 14.50�0.05 14.08�0.0498/03/16 0889.317 12.81�0.06 12.67�0.05 12.62�0.04 12.39�0.0498/03/17 0890.312 12.67�0.07 12.82�0.05 12.64�0.04 12.43�0.0498/03/18 0891.313 12.89�0.07 13.03�0.05 12.90�0.04 12.65�0.0498/03/27 0900.313 16.8�0.1 16.35�0.08 15.74�0.05 14.89�0.0498/03/29 0902.317 16.1�0.1 15.72�0.05 14.87�0.0499/03/01 1239.393 14.41�0.05 13.99�0.05 13.69�0.0499/03/03 1241.387 15.23�0.05 14.71�0.0499/03/10 1248.375 16.00�0.08 15.01�0.0599/03/11 1249.361 16.36�0.05 16.03�0.05 15.06�0.04IP Peg ug 98/08/28 1053.517 16.5�0.1 15.80�0.04 15.24�0.05RU Peg ugSS 98/09/03 1059.501 12.53�0.02 12.11�0.02 11.82�0.02FO Per ug 98/08/31 1056.628 14.01�0.05 13.77�0.05 13.57�0.05 13.29�0.0498/09/01 1057.562 14.11�0.05 13.86�0.05 13.57�0.05 13.36�0.0498/09/02 1058.637 14.42�0.03 14.19�0.03 13.91�0.03 13.62�0.0398/09/03 1059.614 14.98�0.04 14.81�0.02 14.57�0.04 14.24�0.0302/02/11 2317.309 15.06�0.06 15.03�0.03 14.82�0.05 14.49�0.0302/02/22 2328.306 13.92�0.04 13.75�0.03 13.62�0.0502/02/24 2330.312 14.85�0.05 14.42�0.05 14.37�0.0502/03/10 2344.311 14.03�0.03 13.86�0.05 13.57�0.0402/03/11 2345.291 14.19�0.03 14.03�0.03 13.86�0.05 13.58�0.0402/03/13 2347.286 16.2�0.2 15.79�0.05 15.43�0.0602/03/23 2357.297 17.3�0.3 17.0�0.2 16.2�0.102/03/29 2363.293 13.61�0.03 13.38�0.04 13.20�0.0502/03/30 2364.294 13.65�0.05 13.53�0.05 13.21�0.05KT Per ugz 00/08/26 1782.515 12.84�0.05 12.75�0.0500/08/29 1786.499 16.1�0.1 15.57�0.05 15.18�0.0500/08/30 1786.560 15.89�0.05 15.47�0.0500/09/09 1796.655 15.82�0.07 15.56�0.05 14.99�0.05 14.35�0.0500/09/11 1799.464 15.53�0.05 15.05�0.05 14.21�0.0500/09/23 1810.511 16.30�0.08 15.86�0.06 15.37�0.05 14.37�0.0500/09/27 1814.513 12.85�0.06 12.71�0.05 12.52�0.04 12.33�0.0400/09/27 1814.573 12.78�0.07 12.69�0.05 12.53�0.04 12.35�0.0400/09/28 1815.535 12.69�0.07 12.53�0.05 12.38�0.04 12.17�0.0400/10/12 1830.342 14.21�0.0500/10/28 1846.323 14.48�0.07TU Tri ug 98/09/03 1059.586 18.3�0.2TX Tri ugSS 98/09/03 1059.583 16.5�0.1TW Tri ugz 98/09/03 1059.603 16.7�0.1 16.4�0.1SW Vul ug 98/08/31 1056.509 19.1�0.3 18.4�0.3 17.9�0.2 17.7�0.2VW Vul ugSU 98/08/30 1056.413 18.1�0.2 17.7�0.2 16.4�0.1*) from Downes et al. (2001)
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Table 2: Mean spetral slope (F (�) / ��) of some DNeName Type� Magnitude Range� Obs. Values �RX And ugz 10.9 v { 12.6 v V ' 11.8 0.2 �0.1V516 Cyg ugSS 13.8 p { 16.8 p V ' 14.1 0.3 �0.2CN Ori ugz 11.9 v { 16.3 v V ' 12.8 0.5 �0.2CZ Ori ug 11.2 V { 17.0 V V ' 12.7 0.4 �0.2FO Per ug 11.8 v { 16.2 p V ' 13.8 0.0 �0.2KT Per ugz 10.6 V { 16.1 V V ' 12.6 0.3 �0.1*) from Downes et al. (2001)

Referenes:Downes, R. A., Webbink, R. F., Shara, M. M., et al., 2001, PASP, 113, 764Landolt, A. U., 1992, AJ, 104, 340Misselt, K. A., 1996, PASP, 108, 146Spogli, C., Fiorui, M., Raimondo, G., 2000, IBVS, 4944Spogli, 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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TIMES OF MINIMUM FOR THE ECLIPSING BINARY BP VulTORRES, G.1; GUILBAULT, P. R.21 Harvard-Smithsonian Center for Astrophysis, 60 Garden St., Mail Stop 20, Cambridge, MA 02138, USA;e-mail: gtorres�fa.harvard.edu2 P.O. Box 287, Chepahet, RI 02814, USA; e-mail: pete1199�aol.omThe elipsing binary star BP Vul (V = 9:82) was disovered as a variable star byHo�meister (1935). It has a period of 1.94 days and a spetral type listed as A7, buthas been largely negleted by observers. A partial light urve obtained by the Hipparosmission (ESA, 1997) indiates that the system is well detahed, with elipse depths in theoptial of about 0.7 mag for the primary and 0.4 mag for the seondary.Times of minimum have been reorded for the binary by a number of authors sine 1929using a variety of tehniques (photographi, visual, photoeletri/CCD). We report hereadditional timings determined from arhival plates from the Harvard College Observatory,that go as far bak as 1918.More than 400 blue-sensitive patrol plates from the AC series at the Harvard CollegeObservatory were measured by PRG using 4 omparison stars and a sequene of steps toestimate hanges in brightness. These plates span the interval 1889{1954. Additionally,some 180 plates from the Damon series were inspeted, overing the period 1965{1989.Table 1 lists the dates of the low-light levels reorded in the viinity of the elipse phases(\Type 1" and \Type 2" for the primary and seondary minima, respetively).Table 1. Photographi times of minimum for BP Vul.HJD�2,400,000 Type Year HJD�2,400,000 Type Year21787.723 1 1918.529 42386.456 1 1974.92522144.750 1 1919.506 42666.772 2 1975.69322637.569 1 1920.856 43317.780 1 1977.47523607.741 1 1923.512 43423.529 2 1977.76526465.843 1 1931.337 44875.875 1 1981.74126535.718 1 1931.528 45636.490 1 1983.82327965.784 1 1935.444 45785.882 1 1984.23228460.527 1 1936.798 45855.778 1 1984.42429073.744 1 1938.477 46385.508 1 1985.87429857.637 1 1940.623 46534.864 1 1986.28331318.694 1 1944.623 46709.547 1 1986.76133854.692 1 1951.567 47026.696 2 1987.63034209.792 1 1952.539 47064.618 1 1987.733Beause of the shallower seondary elipse in BP Vul, most of the measurements or-respond to the primary minimum. We estimate the unertainties of these timings to beroughly 0.02{0.03 days. O � C diagrams for all available primary and seondary min-ima in addition to ours (Huth, 1965; Lay, Marrum, & Ibanoglu, 1999; Agerer, Dahm,
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& H�ubsher, 2001; Lay, 2002; Lay, Straughn, & Denger, 2002; Kundera, 2003) areshown in Figure 1. A omplete analysis of BP Vul inluding new CCD and spetrosopiobservations will be reported elsewhere (Lay et al., 2003).

Figure 1. O � C diagram based on the ephemeris by Lay, Straughn & Denger (2002), and inludingall times of minimum for BP Vul. The new photographi timings from the Harvard plates, reportedhere, are represented by �lled irles.
PRG would like to thank Alison Doane, urator of the Astronomial Photograph Col-letion at the Harvard College Observatory, for the use of the plates. This researh hasmade use of the SIMBAD database, operated at CDS, Strasbourg, Frane, and of NASA'sAstrophysis Data System Abstrat Servie.

Referenes:Agerer, F., Dahm, M., & H�ubsher, J., 2001, IBVS, 5017ESA, 1997, The Hipparos and Tyho Catalogues, ESA SP-1200Ho�meister, C., 1935, AN, 255, 401Huth, H., 1965, IBVS, 96Kundera, T., 2003, Elipsing Binaries Minima Database,http://www.oa.uj.edu.pl/ktt/krttk dn.htmlLay, C. H. S., 2002, IBVS, 5357Lay, C. H. S., Marrum, K., & Ibanoglu, C., 1999, IBVS, 4737Lay, C. H. S., Straughn, A., & Denger, F., 2002, IBVS, 5251Lay, C. H. S., Torres, G., Claret, A., & Sabby, J. A., in preparation
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THE 77TH NAME-LIST OF VARIABLE STARS

KAZAROVETS, E. V.1; KIREEVA, N. N.1; SAMUS, N. N.1;2; DURLEVICH, O. V.21 Institute of Astronomy, Russian Aademy of Sienes, 48, Pyatnitskaya Str., Mosow 119017, Russia;e-mail: elena k�sai.msu.ru, kireeva�sai.msu.ru, samus�sai.msu.ru2 Sternberg Astronomial Institute, University of Mosow, 13, University Ave., Mosow 119992, Russia;e-mail: gvs�sai.msu.ru
The present 77th Name-List of Variable Stars, ompiled basially in the manner �rstintrodued in the 67th Name-List (IBVS No. 2681, 1985), ontains all data neessaryfor identi�ations of 1152 new variables �nally designated in 2003. The total number ofdesignated variable stars, not ounting designated non-existing stars or stars subsequentlyidenti�ed with earlier-designated variables, has now reahed 38528.The 77th Name-List onsists of two tables and a list of referenes. Table 1 ontainsthe list of new variables arranged in the order of their right asensions (2000.0). Thetable gives the ordinal number and the designation of eah variable; its equatorial oor-dinates for the equinox 2000.0 (we present right asensions to 0:s1 and delinations to 100.The oordinates were found in the literature, taken from positional atalogues, inlud-ing USNO A1.0/A2.0/B1.0, GSC2.2, GSC and 2MASS, or determined by the authors);the range of variability (sometimes the olumn \Min" gives, in parentheses, the ampli-tude of light variation; the symbol \(" means that the star, in minimum light, beomesfainter, than the magnitude indiated); and the system of magnitudes used (\p" are pho-tographi magnitudes1; the symbol \R" designates magnitudes in Cousins's R system;the symbols \u", \b", \y" mean orresponding Str�omgren's magnitudes; \Hp" stands formagnitudes in the system of the Hipparos Catalogue; \*" orresponds to un�ltered CCDmagnitudes; the rest of designations are standard Johnson UBV RIJKL magnitudes);the type of variability aording to the lassi�ation system desribed in the forewordsto the �rst three volumes of the 4th GCVS edition (with the additions introdued inthe 68th Name-List, IBVS No. 3058, 1987, in the 69th Name-List, IBVS No. 3323, 1989,in the 72nd Name-List, IBVS No. 4140, 1995, in the 75th Name-List, IBVS No. 4870,2000, in the 76th Name-List, IBVS No. 5135, 2001, and one alteration desribed below;see also the desription of variability types and distribution of stars over variability typesat http://www.sai.msu.su/groups/luster/gvs/gvs/iii/vartype.txt); two refer-enes to the list of papers whih follows Table 2 (the �rst referene is to the investigationof the star, the seond one indiates the paper ontaining a �nding hart, or refers tothe Durhmusterung { DM (BD, CoD, or CPD), or the Hubble Spae Telesope Guide1In the 4th GCVS edition and the 67th{76th Name-Lists, upper-ase \P" was used. The urrent eletroni version ofthe GCVS ontains no stars with P magnitudes of the old PV system, and we now have hanged \P" into \p" globally inthe GCVS.
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Star Catalog { GSC, g2.2, or the USNO A1.0/A2.0/B1.0 atalog { USNO, or the 2MASSatalog { 2MASS, if the star an be found using one of them).The order of stars in Table 1 orresponds to the order of their 2000.0 right asensions.Note that several stars named between Name-Lists No. 76 and No. 77 upon request fromthe IAU Bureau of Astronomial Telegrams have GCVS names, within their onstellation,not in their proper order by right asension.We ontinue to designate the system of magnitudes as \V" for numerous stars studiedby amateur astronomers using photographs on T400 �lms, though the authors all theirsystem \photographi". These �lms, together with the magnitudes of omparison starsused, reprodue a system resembling the traditional photovisual one, and at least a systemfar from the traditional photographi one.In a small number of ases, the value of the variability amplitude (olumn \Min",in parentheses) ould not be expressed in the same system of magnitudes as the star'sbrightness; in suh ases we indiate the photometri band for the amplitude separately.In the present Name-List, we hange the designation for one of the variability types in-trodued earlier, in the 72nd Name-List (IBVS No. 4140, 1995). Namely, we have deidedthat the provisional designation \LBV", introdued there for omparatively long-periodpulsating B stars, auses onsiderable onfusion beause many astronomers understand itas \Luminous Blue Variables" (type SDOR in our atalogues). From now on, we hangethe designation of our type for slowly-pulsating (periods in exess of one day) B-type starsinto LPB. We introdue this hange also for stars of the Name-Lists Nos. 72{76 at ourweb site.A version of Table 1 given in the eletroni supplement to this paper (�le 5422-t1.txt)ontains also oordinates for the equinox 1950.0. In the eletroni table, no spaes are leftbetween hours and minutes, minutes and seonds of right asension or between degreesand minutes, minutes and seonds of delination.Table 2 ontains the list of variables arranged in the order of their variable star nameswithin onstellations. After the designation of a variable, its ordinal number from Table 1is given, as well as identi�ations with several major atalogues and identi�ations ne-essary to �nd this star in the papers referred to in Table 1 or in the papers with the �rst(or independent) announement of the disovery of its variability, referred to (in a smallnumber of ases) in square brakets after the orresponding identi�ation in Table 2. Invariane with our earlier pratie and in aordane with the style of Name-Lists Nos. 75and 76, we did not inlude names of disoverers di�erent from the name of the author(s)of the paper referred to. After the identi�ations, some minimal remarks are given ifneessary. Table 2 and the list of referenes are also presented in the form of ASCII �lesin the eletroni supplement to this paper (�les 5422-t2.txt and 5422-t3.txt). The abbre-viated names of the atalogues in Table 2 generally follow onventions of the GCVS or ofthe SIMBAD data base; in its eletroni version, \Name" stands for non-standard namesor abbreviations, mainly from disovery announements, and \Rmrk", for remarks.We would like to introdue a orretion to the Name-List No. 72 (IBVS No. 4140,1995). The objet No. 72429 (V362 Vul), attributed there to the type NL, is atually agalaxy (type GAL). Corretions to the Name-List No. 76 (IBVS No. 5135, 2001) are givenin the following small table.Page No. Name Printed Should be55 760652 V558 Pup Tmz V432 Tmz V43860 761047 V406 Vul XTE 1859+226 XTE J1859+226
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We also have to introdue new GCVS names for two variables �rst named long ago.Thanks to searhes undertaken by Dr. M.L. Hazen in Harvard arhives, these two starswere found at very large distanes from their published positions and quite far fromonstellations they were originally believed to belong to. In both ases, we have deidedto use the new name as the main one for the variable.V1046 Cen = CO Hya. Found in Centaurus, in 10Æ to the south from the positionpublished by the disoverer (M. Huruhata, Harv Bull No. 913, 1940). The aurateoordinates are: 12h55m53:s0 {37Æ4200500(J2000.0).NW Lup = W Cir. Found in Lupus, in 4Æ to the north from the position publishedby the disoverer (J. Mohr, Harv Bull No. 866, 1929). This star's aurate oordinatesare: 15h11m26:s6 {51Æ3800600(J2000.0).As usual, those wishing to �nd new and orreted GCVS and NSV atalogue informa-tion are asked to regularly visit our web site:http://www.sai.msu.su/groups/luster/gvs/gvs/At our web site, there exists aess to a table ontaining aurate oordinates and,whenever available, proper motions for many GCVS and NSV atalogue stars, takenfrom positional atalogues (referred to on the list) or measured by the GCVS team. Thelist is being ontinuously expanded in the ourse of our positional work. The positionalinformation is based upon our new identi�ations, primarily using the best �nding hartsavailable, and heked by omparison with identi�ations by other authors wheneverpossible.We would like to thank many astronomers who sent us unpublished data, immedi-ately responded to our requests to provide missing data or orret erroneous data ne-essary for this Name-List. Also, thanks are due for sending us orretions to our at-alogues and Name-Lists. Speial thanks are due to R.A. Downes, M.L. Hazen, andP. Shmeer. This study was supported in part by Russian Foundation for Basi Re-searh through grant 02-02-16069, by the Russian Federal Sienti� and TehnologialProgramme \Astronomy", by the Programme \Unstable Proesses in Astronomy" of thePresidium of Russian Aademy of Sienes, and by the Support Programme for Lead-ing Sienti� Shools of Russia. Our researh has made use of the USNOFS Imageand Catalogue Arhive operated by the United States Naval Observatory, Flagsta� Sta-tion (http://www.nofs.navy.mil/data/fhpix/) and of the NASA/IPAC Infrared SieneArhive, whih if operated by the Jet Propulsion Laboratory, California Institute of Teh-nology, under ontrat with the National Aeronautis and Spae Administration.
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Table 1No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m770001 V878 Cas 00 00 52.9 +62 25 15 15.6 16.0 B DSCT 001 001770002 V879 Cas 00 01 46.0 +62 25 28 15.4 16.3 B DCEP 002 002770003 EF Tu 00 01 55.1 -67 07 43 13.89 14.59 V NL 003 GSC770004 DX Ps 00 22 16.3 +03 35 24 11.9 12.8 V SR: 004 GSC770005 DY Ps 00 24 24.6 -01 58 20 15.1 ( 0.08) I BY 005 006770006 ET Cet 00 32 21.6 -18 39 09 12.0 13.0 V SR: 004 GSC770007 DZ Ps 00 36 27.9 +21 32 14 10.86 11.32 V EW 007 DM770008 V428 And 00 36 46.4 +44 29 19 5.13 ( 0.06) V SRS 008 DM770009 V429 And 00 42 42.4 +43 19 01 15.1 ( 0.02) B RPHS 009 USNO770010 V880 Cas 00 55 33.9 +68 28 55 11.6 12.2 V SR: 004 GSC770011 V881 Cas 00 56 56.2 +64 27 01 12.9 13.9 V SR: 004 GSC770012 V882 Cas 00 57 18.6 +67 20 29 13.6 14.5 V SR: 004 010770013 V883 Cas 00 57 42.7 +64 08 35 12.4 13.4 V SR: 004 GSC770014 V884 Cas 00 59 09.1 +63 48 50 10.5 12.4 V SR: 004 010770015 EE Ps 00 59 50.1 +12 25 04 13.9 ( 0.27) R EW 011 GSC770016 V885 Cas 01 00 55.8 +67 20 42 12.4 13.5 V SR: 004 GSC770017 V886 Cas 01 01 19.8 +68 43 02 12.7 13.6 V SR: 004 GSC770018 V887 Cas 01 01 58.4 +57 59 49 8.1 8.8 I SR 012 013770019 V888 Cas 01 05 27.4 +65 59 00 9.3 11.5 * SR: 004 USNO770020 V889 Cas 01 06 25.0 +65 48 02 11.8 12.6 V SR: 004 GSC770021 EF Ps 01 07 30.1 +29 26 13 10.8 11.6 V SR: 004 GSC770022 V890 Cas 01 07 44.6 +59 03 02 11.5 (14.0 * M 004 g2.2770023 V891 Cas 01 10 22.3 +66 07 13 11.8 12.7 V SR: 004 GSC770024 EG Ps 01 11 02.1 +23 51 11 11.0 12.0 V SR: 004 GSC770025 BZ Sl 01 11 43.2 -25 57 30 9.64 9.73 V RS 014 DM770026 V892 Cas 01 12 34.4 +65 54 09 13.2 14.0 V SR: 004 GSC770027 V893 Cas 01 14 13.9 +65 51 37 11.5 12.6 V SR: 004 GSC770028 V894 Cas 01 15 11.8 +66 39 54 11.6 12.6 V SR: 004 GSC770029 V895 Cas 01 16 18.3 +67 45 23 10.8 11.6 V SR: 004 GSC770030 V896 Cas 01 19 16.4 +66 15 48 12.8 13.6 V SR: 004 GSC770031 V897 Cas 01 20 13.7 +65 31 27 11.0 (13.6 * M 004 USNO770032 V898 Cas 01 20 18.3 +64 28 07 12.8 13.8 V SR: 004 010770033 V899 Cas 01 22 04.1 +66 50 12 11.5 12.2 V SR: 004 GSC770034 V900 Cas 01 23 00.6 +64 39 24 11.1 12.3 V SR: 004 GSC770035 V901 Cas 01 24 35.5 +65 41 01 11.1 12.1 V SR: 004 GSC770036 V902 Cas 01 25 58.4 +63 29 32 10.9 11.8 V SR: 004 GSC770037 V903 Cas 01 27 52.4 +67 47 12 12.6 13.6 V SR: 004 GSC770038 V904 Cas 01 27 57.2 +65 43 22 12.6 13.4 V SR: 004 GSC770039 EH Ps 01 28 05.1 +28 31 35 11.6 13.0 V LB: 004 GSC770040 V905 Cas 01 29 35.1 +65 02 05 11.3 12.5 V SR: 004 GSC770041 AL Tri 01 31 43.1 +30 23 28 14.1 ( 0.28) V EW 015 015770042 V906 Cas 01 32 58.5 +67 48 54 13.4 14.2 V SR: 004 GSC770043 V907 Cas 01 34 56.9 +67 29 35 13.1 14.1 V SR: 004 GSC770044 V430 And 01 35 51.4 +36 10 25 11.7 13.3 V SR: 004 GSC770045 V908 Cas 01 36 20.4 +58 31 42 12.0 13.2 V SR: 004 GSC770046 V909 Cas 01 36 38.6 +61 25 54 10.7 ( 0.19) R BCEP 016 016
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Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m770047 V910 Cas 01 37 01.3 +61 15 58 12.5 13.7 V SR: 004 GSC770048 V911 Cas 01 39 46.8 +59 42 30 12.1 13.0 V SR: 004 GSC770049 V912 Cas 01 40 08.3 +64 51 50 13.0 14.4 V SR: 004 GSC770050 V913 Cas 01 40 22.4 +62 40 22 12.5 13.5 V SR: 004 GSC770051 V914 Cas 01 41 18.8 +63 36 44 11.4 12.1 V SR: 004 GSC770052 V431 And 01 42 22.7 +48 57 35 11.1 12.1 V SR: 004 GSC770053 V915 Cas 01 42 38.3 +63 36 32 11.5 12.4 V SR: 004 GSC770054 V916 Cas 01 43 01.8 +63 22 06 14.3 15.2 V SR: 004 GSC770055 V917 Cas 01 43 36.4 +58 48 08 10.5 11.2 V SR: 004 GSC770056 V918 Cas 01 43 58.3 +58 41 05 12.1 13.3 V SR: 004 GSC770057 V919 Cas 01 47 31.1 +59 03 20 14.0 (15.3 V SR: 004 GSC770058 V920 Cas 01 48 16.3 +63 07 07 10.4 11.2 V SR: 004 GSC770059 AW Ari 01 48 43.6 +13 04 12 13.66 14.33 * EW/KW 017 GSC770060 V432 And 01 49 15.6 +45 20 30 12.3 13.4 V SR: 004 GSC770061 V921 Cas 01 49 19.8 +56 12 22 11.7 13.4 V SR: 004 GSC770062 V922 Cas 01 50 10.6 +66 13 39 10.8 11.6 V SR: 004 GSC770063 V433 And 01 51 38.1 +39 15 44 9.8 10.9 V SR: 004 GSC770064 V434 And 01 53 20.8 +44 07 42 13.1 14.1 V SR: 004 GSC770065 V923 Cas 01 56 15.8 +60 01 04 12.4 13.8 V SR: 004 GSC770066 AM Tri 01 56 19.4 +34 24 57 12.6 13.5 V SR: 004 GSC770067 V658 Per 01 56 19.9 +52 03 31 12.6 13.3 V SR: 004 GSC770068 AX Ari 01 58 14.0 +22 34 12 12.4 13.2 V SR: 004 GSC770069 ES Cet 02 00 52.2 -09 24 31 16.9 ( 0.15) V AM 018 019770070 V924 Cas 02 00 57.1 +58 36 58 11.3 13.5 V SR: 004 010770071 V659 Per 02 01 44.1 +55 22 37 12.8 13.7 V SR: 004 GSC770072 V925 Cas 02 03 00.5 +58 36 13 11.8 12.5 V SR: 004 GSC770073 V660 Per 02 03 21.8 +50 24 10 11.0 12.9 V SR: 004 GSC770074 V661 Per 02 05 05.8 +58 16 23 13.5 14.2 V SR: 004 GSC770075 V662 Per 02 07 15.7 +54 13 31 11.9 13.2 V SR: 004 GSC770076 V926 Cas 02 07 51.5 +61 40 57 13.2 14.3 V SR: 004 GSC770077 V927 Cas 02 08 15.8 +59 15 56 10.9 11.8 V SR: 004 GSC770078 V928 Cas 02 11 40.6 +61 14 26 12.1 (14.1 * M: 004 g2.2770079 V435 And 02 12 49.4 +47 11 47 10.9 11.6 V SR: 004 GSC770080 AN Tri 02 13 15.8 +33 57 51 12.4 13.4 V SR: 004 GSC770081 V663 Per 02 15 14.1 +56 13 04 13.1 18.0 I M 012 013770082 V929 Cas 02 15 15.3 +65 42 20 12.2 13.3 V SR: 004 GSC770083 V930 Cas 02 15 20.5 +62 13 50 13.3 14.2 V SR: 004 GSC770084 V931 Cas 02 15 23.8 +65 01 40 12.8 13.5 V SR: 004 GSC770085 V932 Cas 02 15 33.5 +64 16 10 12.8 14.3 V SR: 004 GSC770086 V664 Per 02 16 15.5 +54 48 37 11.9 12.7 V SR: 004 GSC770087 V665 Per 02 18 48.0 +57 17 08 9.51 ( 0.10) V BCEP 020 DM770088 AO Tri 02 19 29.4 +28 04 14 12.5 13.8 V SR: 004 021770089 V933 Cas 02 20 32.8 +62 32 02 11.7 13.8 V SR: 004 GSC770090 V436 And 02 21 02.7 +42 56 38 7.23 7.29 Hp ACV 022 DM770091 V934 Cas 02 21 14.9 +66 42 17 11.8 12.5 V SR: 004 GSC770092 V666 Per 02 21 47.7 +53 18 00 11.4 12.0 V SR: 004 GSC
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Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m770093 V935 Cas 02 22 22.6 +66 51 29 12.9 14.0 V SR: 004 GSC770094 V936 Cas 02 22 31.4 +66 59 40 13.9 14.7 V SR: 004 GSC770095 V667 Per 02 25 25.8 +54 11 03 11.8 12.8 V SR: 004 GSC770096 V668 Per 02 25 44.9 +58 04 46 13.0 13.8 V SR: 004 GSC770097 AP Tri 02 26 10.2 +36 51 31 13.3 14.1 V SR: 004 GSC770098 V937 Cas 02 27 22.1 +62 38 26 13.7 14.5 V SR: 004 GSC770099 V437 And 02 27 25.0 +42 59 59 11.0 11.9 V SR: 004 GSC770100 V669 Per 02 27 50.5 +53 46 39 12.4 13.1 V SR: 004 GSC770101 V938 Cas 02 29 11.7 +66 52 34 13.0 14.1 V SR: 004 GSC770102 V939 Cas 02 31 12.9 +63 40 20 14.5 16.5 I M 012 013770103 V670 Per 02 31 24.4 +53 17 05 13.0 13.7 V SR: 004 GSC770104 V940 Cas 02 33 24.0 +64 25 02 13.3 14.1 V SR: 004 GSC770105 V941 Cas 02 34 04.7 +60 59 15 12.5 13.3 V SR: 004 GSC770106 V438 And 02 34 06.1 +43 31 36 11.5 12.4 V SR: 004 GSC770107 V942 Cas 02 34 22.2 +65 18 49 12.8 13.6 V SR: 004 GSC770108 V943 Cas 02 34 40.2 +63 00 04 12.6 13.6 V SR: 004 GSC770109 V944 Cas 02 37 45.0 +64 48 57 13.0 13.9 V SR: 004 GSC770110 AP For 02 39 16.0 -29 27 20 12.2 13.0 V SR: 004 GSC770111 V945 Cas 02 40 29.3 +62 16 20 13.5 14.4 V SR: 004 GSC770112 AY Ari 02 42 00.7 +30 56 09 6.82 ( 0.02 ) V SRD 023 DM770113 V946 Cas 02 44 19.4 +64 45 57 12.6 13.4 B DCEP 024 GSC770114 V947 Cas 02 47 26.8 +63 58 23 9.0 12.1 I M 012 013770115 V948 Cas 02 48 56.2 +67 00 12 12.6 13.9 V SR: 004 GSC770116 AQ Tri 02 49 27.5 +32 51 13 15.8 ( 0.15*) V ZZA 025 g2.2770117 V949 Cas 02 49 30.0 +61 42 37 11.4 13.8 * M: 004 GSC770118 V671 Per 02 50 45.3 +55 49 01 9.9 12.5 I M 012 013770119 V950 Cas 02 52 23.0 +67 07 55 13.2 14.8 V SR: 004 GSC770120 V951 Cas 02 53 10.2 +66 15 18 13.0 13.9 V SR: 004 GSC770121 V672 Per 02 56 18.0 +45 53 13 9.6 12.8 * M 004 GSC770122 V952 Cas 03 02 20.7 +71 09 40 11.7 12.9 p EA 026 027770123 V673 Per 03 05 52.9 +54 20 54 10.8 14.4 I M 012 013770124 V953 Cas 03 12 24.1 +60 02 21 12.1 (13.9 * M: 004 g2.2770125 V954 Cas 03 13 35.0 +59 48 04 15.0 18.9 I M 012 013770126 KX Cam 03 23 05.9 +56 52 44 12.4 14.7 I M 012 013770127 KY Cam 03 27 59.1 +60 44 55 15.0 17.6 I M 012 013770128 AQ For 03 34 25.4 -25 37 41 11.1 12.3 V SR: 004 GSC770129 V674 Per 03 36 27.6 +36 22 27 16.9 ( 0.09*) B EW: 028 USNO770130 KZ Cam 03 38 19.7 +56 55 58 6.28 6.30 V ACV 029 DM770131 HZ Eri 03 39 53.2 -13 37 50 11.6 12.4 V SR: 004 DM770132 V675 Per 03 40 49.9 +49 41 54 16.3 19.4 I M 012 013770133 V1209 Tau 03 43 13.8 +24 05 10 16.2 17.3 p NL 030 030770134 V1210 Tau 03 47 04.2 +23 59 43 8.37 ( 0.03 ) V GDOR 031 DM770135 V1211 Tau 03 50 51.5 +23 19 45 12.9 14.4 U UV 032 GSC770136 LL Cam 03 51 04.2 +58 42 25 9.3 12.9 I M 012 013770137 II Eri 03 51 56.7 -30 32 58 11.9 12.7 V SR: 004 GSC770138 V1212 Tau 03 51 57.0 +25 25 29 15.3 (21.5 B UGSU: 033 033



IBVS 5422 7
Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m770139 LM Cam 03 56 35.8 +57 20 27 9.5 13.9 I M 012 013770140 V676 Per 03 59 11.8 +44 13 10 16.5 19.2 I M 012 013770141 VX Ret 04 04 05.9 -57 53 27 14.7 18.1 B UG 003 GSC770142 LN Cam 04 05 47.3 +58 45 22 10.3 ( 0.04 ) V ELL: 034 DM770143 LO Cam 04 06 09.0 +58 48 31 11.67 12.84 B DCEP 034 214770144 IK Eri 04 09 07.7 -16 23 58 8.14 8.16 V GDOR 035 DM770145 LP Cam 04 09 40.4 +62 27 12 11.10 11.75 V RRAB 036 214770146 LQ Cam 04 12 22.6 +53 55 06 7.3 11.5 I M 012 013770147 IL Eri 04 17 04.3 -12 13 12 12.4 13.6 V SR: 004 GSC770148 V677 Per 04 24 40.4 +48 07 25 10.4 14.1 I M 012 013770149 IM Eri 04 24 41.1 -20 07 12 11.6 13.0 B NL 003 DM770150 V1213 Tau 04 31 37.5 +18 12 25 19.5 ( 1.4 ) V IN 037 USNO770151 IN Eri 04 39 44.7 -29 45 58 11.9 12.7 V SR: 004 GSC770152 V524 Aur 04 40 28.0 +30 16 50 10.2 11.8 * SR: 004 USNO770153 V525 Aur 04 43 29.3 +34 32 19 9.5 12.9 I M 012 013770154 V1636 Ori 04 47 18.6 +05 03 35 15.2 ( 0.03 ) B RPHS 009 USNO770155 V1214 Tau 04 50 13.4 +30 07 45 10.3 13.6 I M 012 013770156 V1637 Ori 04 53 08.6 -03 29 53 12.3 ( 1.12 ) V EA 038 215770157 V1638 Ori 04 53 21.9 -03 22 55 11.5 ( 0.39 ) V EB 039 GSC770158 IO Eri 04 53 27.9 -05 34 49 10.25 11.10 V SR 040 DM770159 V526 Aur 05 01 47.6 +38 05 42 10.0 ( 0.10 ) R BY 041 GSC770160 V527 Aur 05 02 07.9 +38 01 42 12.9 ( 0.10 ) R LB: 041 GSC770161 V1639 Ori 05 02 53.7 +10 36 50 15.2 ( 0.31 ) R EW: 028 GSC770162 AQ Men 05 07 53.6 -79 51 24 15.06 ( 1.4 ) B NL+E 003 GSC770163 V528 Aur 05 12 52.4 +46 43 03 8.1 11.2 I M 012 013770164 V1640 Ori 05 17 22.0 +10 18 28 12.38 12.93 V RRC 042 GSC770165 V1215 Tau 05 17 43.6 +25 24 59 9.9 13.6 I M 012 013770166 V1216 Tau 05 20 09.6 +19 28 49 14.3 16.1 p SR: 043 GSC770167 V529 Aur 05 23 39.9 +32 30 16 12.8 16.8 I M 012 013770168 V1641 Ori 05 24 27.8 -10 39 24 11.5 16.2 p M 044 216770169 V1642 Ori 05 29 20.6 +00 41 28 12.30 13.07 V E 045 GSC770170 BB Dor 05 29 28.6 -58 54 47 14.3 (18. B NL 003 GSC770171 V1217 Tau 05 30 18.2 +20 22 02 9.8 13.7 I M 012 013770172 V1643 Ori 05 32 34.5 -07 12 40 10.26 ( 0.03*) V DSCTC 046 DM770173 AG Pi 05 35 12.1 -58 01 08 12.1 ( 0.19 ) R DSCT 047 GSC770174 V1218 Tau 05 40 02.7 +16 38 49 12.6 13.2 * EA: 125 GSC770175 LR Cam 05 43 05.2 +68 40 07 10.7 ( 0.63 ) V EW 048 048770176 V530 Aur 05 45 29.9 +29 07 06 9.4 12.4 I M 012 013770177 V1219 Tau 05 48 15.7 +20 01 59 13.7 15.9 I M 012 013770178 V531 Aur 05 51 46.4 +35 22 19 13.6 15.7 I M 012 013770179 AH Pi 05 57 12.6 -59 35 26 14.0 14.4 B NL 003 GSC770180 LS Cam 05 57 24.0 +72 41 52 16.7 19.3 B NL 049 050770181 V1644 Ori 05 58 07.5 +17 20 59 11.7 15.8 I M 012 013770182 LT Cam 05 58 15.5 +59 46 23 14.5 ( 0.2 ) V EW 051 051770183 LU Cam 05 58 18.0 +67 53 46 14.0 (16.0 V UG 052 050770184 LV Cam 05 59 25.7 +59 51 24 16.0 ( 0.4 ) V EW 051 051
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Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m770185 V1645 Ori 06 01 07.3 -02 15 09 8.77 8.98 V SR 053 DM770186 V532 Aur 06 13 45.1 +52 25 40 12.0 (15.3 V M 004 USNO770187 V1646 Ori 06 15 42.4 +16 28 13 11.6 12.3 * LB 125 GSC770188 V533 Aur 06 20 21.4 +35 22 21 11.3 15.6 I M 012 013770189 V534 Aur 06 26 23.9 +27 56 44 10.4 ( 0.35 ) V EA 054 054770190 V535 Aur 06 32 46.2 +46 23 33 12.73 13.17 V EW 055 GSC770191 V366 Gem 06 38 56.4 +25 29 39 11.3 13.2 V SR: 004 GSC770192 V350 CMa 06 42 46.0 -22 26 55 6.18 6.27 V GDOR 035 DM770193 V839 Mon 06 46 40.7 +08 21 47 7.5 ( 0.01b) V GDOR: 056 DM770194 V367 Gem 06 46 43.6 +20 53 22 11.20 11.82 V EA 057 057770195 V840 Mon 06 47 25.0 +08 13 59 13.5 16.9 I M 012 013770196 V368 Gem 06 47 47.2 +16 36 33 10.6 13.2 I M 012 013770197 V841 Mon 06 48 15.7 +08 02 41 11.6 (13.1 V M: 004 GSC770198 V842 Mon 06 48 43.5 +05 02 01 9.74 10.08 V EB 058 GSC770199 V843 Mon 06 58 10.9 +10 13 58 12.4 ( 0.52 ) V EW 059 GSC770200 V369 Gem 07 02 23.3 +25 50 46 7.95 8.12 V RS 060 DM770201 V838 Mon 07 04 04.8 -03 50 51 6.7 16.05 V NC 061 GSC770202 LW Cam 07 04 10.0 +62 03 28 17.0 20.0 V XM 062 062770203 V351 CMa 07 23 06.6 -29 22 20 10.7 12.5 V LB: 004 GSC770204 V569 Pup 07 29 12.5 -19 27 50 1.85 2.74 K LB 063 063770205 V370 Gem 07 29 36.8 +16 38 02 12.2 12.6 * LB 125 GSC770206 V570 Pup 07 31 28.9 -26 16 51 10.4 12.4 * SR: 004 USNO770207 V571 Pup 07 32 19.4 -14 34 51 12.8 (15.0 p EA 064 GSC770208 DU Lyn 07 46 39.3 +37 31 03 5.18 ( 0.13 ) V SRB 065 DM770209 CW CMi 07 50 45.5 -00 00 11 11.2 ( 0.43 ) V EW/K 066 GSC770210 V844 Mon 07 54 19.3 -00 40 09 11.53 ( 0.20 ) V SRB 067 GSC770211 V845 Mon 07 59 53.6 -10 45 47 14.38 14.69 V DSCT 068 068770212 V846 Mon 07 59 57.9 -10 47 20 14.65 14.83 V DSCT 068 068770213 V847 Mon 07 59 58.0 -10 45 56 13.64 13.73 V DSCTC 068 068770214 V572 Pup 08 12 28.3 -31 14 52 10.66 11.43 K X 069 GSC770215 V390 Hya 08 13 40.6 -01 12 22 11.86 13.77 V EA 070 GSC770216 DV Lyn 08 19 17.7 +42 33 39 16.1 ( 0.02 ) B RPHS 071 USNO770217 V573 Pup 08 21 35.7 -15 25 45 8.75 8.98 V BY: 053 DM770218 V384 Vel 08 35 22.4 -40 38 53 17.84 18.42 V IN 072 072770219 V385 Vel 08 35 40.7 -40 38 36 19.78 20.22 V IN 072 072770220 V386 Vel 08 35 45.1 -40 37 21 19.66 20.07 V IN 072 072770221 V387 Vel 08 35 47.8 -40 40 44 18.92 20.40 V IN 072 072770222 EG Cha 08 36 56.2 -78 56 46 10.61 ( 0.07 ) V INT 073 074770223 pi 1 UMa 08 39 11.7 +65 01 15 5.64 ( 0.08 ) V BY 075 DM770224 CN Pyx 08 39 41.9 -21 08 56 10.5 (14.5 V M 217 GSC770225 HI Cn 08 41 18.4 +19 15 40 7.92 ( 0.01 ) V DSCTC 076 DM770226 EH Cha 08 41 37.2 -79 03 31 14.33 ( 0.08 ) V INT 073 074770227 EI Cha 08 42 23.7 -79 04 04 12.73 ( 0.13 ) V INT 073 074770228 EK Cha 08 42 27.3 -78 57 49 15.20 ( 0.03 ) V INT 073 074770229 EL Cha 08 42 39.3 -78 54 44 14.08 ( 0.16 ) V INT 073 074770230 EM Cha 08 43 07.1 -79 04 53 10.84 ( 0.05 ) V INT 073 074
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Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m770231 EN Cha 08 44 16.6 -78 59 09 15.00 ( 0.38 ) V INT 073 074770232 EO Cha 08 44 32.4 -78 46 32 12.53 ( 0.26 ) V INT 073 074770233 CO Pyx 08 45 08.9 -25 59 08 12.5 (16.0 p M 077 077770234 EP Cha 08 47 01.6 -78 59 35 11.13 ( 0.19 ) V INT 073 074770235 EQ Cha 08 47 57.2 -78 54 54 13.17 ( 0.20 ) V INT 073 074770236 CP Pyx 08 52 42.8 -25 14 44 13.2 (16.0 p M 077 077770237 HK Cn 08 59 02.7 +11 56 27 13.56 ( 0.04*) V RPHS 078 079770238 HL Cn 09 01 22.8 +10 43 59 8.83 8.87 V BY 080 DM770239 CQ Pyx 09 13 53.9 -24 51 25 4.71 7.36 K M 081 2MASS770240 KZ UMa 09 31 42.1 +66 51 19 8.15 ( 0.02b) V DSCTC 082 DM770241 LL UMa 09 43 09.2 +70 00 09 15.43 ( 0.9 *) V EW 083 083770242 VV Sex 09 45 22.8 +03 57 33 11.6 ( 1. ) V SR 067 GSC770243 LM UMa 09 46 00.6 +45 52 13 8.21 ( 0.06 ) V SRS 008 DM770244 VW Sex 10 01 45.6 -02 13 17 12.1 13.4 V SR: 004 GSC770245 VX Sex 10 02 41.3 -01 33 38 10.7 12.2 V SR: 004 GSC770246 GM Leo 10 04 08.4 +11 37 43 7.10 ( 0.04 ) V DSCTC 084 DM770247 LN UMa 10 04 34.8 +66 29 15 14.6 18.0 V NL 085 218770248 ER Cha 10 05 13.6 -79 03 44 7.6 ( 0.08 ) B DSCTC 086 DM770249 BE Ant 10 18 00.2 -32 54 09 11.6 14.7 V M 004 GSC770250 GN Leo 10 22 23.5 +25 29 58 8.97 ( 0.70 ) V SR 087 DM770251 LO UMa 10 29 51.9 +39 56 28 12.75 14.95 V EA 088 088770252 LP UMa 10 33 57.9 +58 52 16 12.53 12.80 V EW 089 GSC770253 V572 Car 10 44 47.3 -59 43 53 8.66 9.07 V EA 090 DM770254 V573 Car 10 45 08.2 -59 40 49 9.45 10.00 y EA: 091 091770255 VY Sex 10 50 29.7 -02 41 43 9.01 ( 0.34 ) V EW 092 DM770256 V574 Car 10 51 39.1 -60 56 35 12.73 ( 0.05 ) V WR 093 093770257 LQ UMa 10 57 18.4 +39 41 38 13.6 14.5 V LB: 004 GSC770258 V391 Hya 10 58 27.5 -29 19 02 14.0 14.32 B NL 003 GSC770259 V392 Hya 10 58 56.4 -29 14 41 14.9 16.38 B UG: 003 GSC770260 V393 Hya 11 00 17.5 -29 51 59 15.5 15.89 B NL: 003 USNO770261 WY Crt 11 10 22.2 -23 02 34 11.0 11.9 V SR: 004 DM770262 WZ Crt 11 18 01.9 -21 35 14 12.1 13.4 V SR: 004 GSC770263 LR UMa 11 22 51.2 +31 49 41 7.74 ( 0.07 ) B DSCTC: 094 DM770264 XX Crt 11 26 40.8 -19 36 14 11.8 12.5 V SR: 004 GSC770265 XY Crt 11 27 16.6 -08 52 08 8.5 ( 0.01 ) B ACVO 095 DM770266 XZ Crt 11 29 30.7 -18 56 18 12.8 14.1 V SR: 004 GSC770267 YY Crt 11 32 32.7 -19 11 58 11.6 13.2 V SR: 004 GSC770268 V394 Hya 11 37 31.8 -32 19 52 13.1 14.0 V SR: 004 GSC770269 YZ Crt 11 41 20.3 -22 48 24 10.9 11.9 V SR: 004 DM770270 GO Leo 11 42 15.7 +27 33 05 14.9 ( 0.18 ) R EW: 028 USNO770271 ZZ Crt 11 42 39.8 -11 33 49 11.9 13.0 V SR: 004 GSC770272 GP Leo 11 45 45.5 +11 52 09 13.4 ( 1.2 ) * RRAB 096 GSC770273 GQ Leo 11 47 45.7 +12 54 03 9.7 ( 0.14 ) R BY: 097 097770274 AA Crt 11 48 04.8 -16 35 14 10.3 11.2 V SR: 004 DM770275 V1040 Cen 11 55 27.0 -56 41 53 12.5 (14.6 V UG 098 USNO770276 GR Leo 11 57 28.9 +19 59 02 8.87 8.92 B BY 053 DM
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Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m770277 OW Vir 11 59 14.6 -06 07 13 12.3 13.3 V SR: 004 GSC770278 VY Crv 12 01 06.5 -17 25 02 13.5 (15.4 V M: 004 GSC770279 V395 Hya 12 01 24.4 -31 59 27 13.0 13.4 B NL 003 GSC770280 OX Vir 12 05 35.0 -05 50 45 6.64 6.75 V SRS: 053 DM770281 DH CVn 12 26 08.0 +35 55 59 12.72 13.24 * EW 099 GSC770282 LL Dra 12 29 37.4 +68 38 08 9.44 9.51 V SR 053 DM770283 DI CVn 12 32 01.5 +35 30 00 13.6 14.4 V EB: 100 GSC770284 LO Com 12 32 05.0 +26 22 47 12.38 13.20 * EW 099 GSC770285 LP Com 12 33 05.5 +27 08 04 12.76 13.37 * EW 099 GSC770286 DK CVn 12 33 09.3 +37 58 22 12.7 13.2 : V EA 100 GSC770287 LQ Com 12 37 30.3 +26 04 52 12.8 13.3 V EW 100 GSC770288 LR Com 12 45 06.9 +21 39 33 10.8 11.7 V EA 004 GSC770289 V1041 Cen 12 49 08.8 -41 12 26 12.4 ( 0.02 ) V DSCTC 101 GSC770290 V1042 Cen 12 50 01.1 -52 01 26 8.9 12.7 R M 102 219770291 LS Com 12 51 41.9 +27 32 27 4.87 4.97 V FKCOM 103 DM770292 DL CVn 12 52 14.2 +38 56 31 12.0 12.3 V EB 100 GSC770293 LT Com 12 52 41.8 +26 16 38 10.53 10.74 V EB 104 DM770294 LU Com 13 00 16.5 +30 47 06 4.90 ( 0.15 ) V RS: 105 DM770295 OY Vir 13 00 30.2 +03 36 15 7.51 ( 0.06 ) V SRS 008 DM770296 V396 Hya 13 12 46.4 -23 21 32 17.3 17.7 V NL 106 107770297 V1043 Cen 13 13 17.2 -32 59 12 14.62 16.38 V XM 108 108770298 OZ Vir 13 14 47.5 -03 54 42 13.6 ( 0.30*) R EW: 028 GSC770299 V1044 Cen 13 16 01.4 -37 00 11 10.7 11.7 V ZAND 109 DM770300 V1045 Cen 13 27 36.5 -47 46 40 17.42 18.65 V RRAB 110 USNO770301 DM CVn 13 36 19.4 +29 23 41 12.5 13.2 V EA 100 GSC770302 FY Boo 13 46 51.8 +22 57 13 13.1 13.8 V EW 104 GSC770303 V1039 Cen 13 55 41.2 -64 15 57 9.11 (20. V NA 111770304 PP Vir 14 04 48.9 +05 24 51 8.67 ( 0.01 ) B ACVO 112 DM770305 FZ Boo 14 06 12.9 +10 49 34 7.73 ( 0.10 ) V SRS 023 DM770306 GG Boo 14 09 16.6 +38 37 34 12.3 12.6 V EW: 100 GSC770307 GH Boo 14 14 51.5 +27 34 16 11.9 12.3 V EW 100 GSC770308 NT Lup 14 32 00.8 -44 26 29 11.11 11.12 V DSCTC 113 DM770309 GI Boo 14 37 23.3 +38 04 42 11.3 11.8 V EA 100 DM770310 GK Boo 14 38 20.7 +36 32 25 10.3 10.8 V EA 100 DM770311 GL Boo 14 40 05.7 +26 34 02 10.8 11.2 V EA 100 DM770312 PR Aps 14 44 17.2 -73 58 06 8.07 8.16 Hp DSCTC 086 DM770313 GM Boo 14 47 26.6 +22 45 14 11.84 12.22 * EW 114 GSC770314 GN Boo 14 50 07.8 +29 38 59 10.75 11.35 * EW 114 GSC770315 KQ Lib 14 51 17.1 -11 09 43 11.6 11.9 * EW 115 GSC770316 GO Boo 14 53 12.5 +28 42 22 12.0 12.4 V EA 100 GSC770317 GP Boo 14 57 30.9 +24 02 51 11.1 11.4 V EB 100 GSC770318 GQ Boo 14 59 36.7 +25 02 45 12.63 13.07 * EW 114 GSC770319 GR Boo 14 59 54.5 +25 54 34 11.45 11.90 * EW 114 GSC770320 GS Boo 15 00 29.6 +33 40 22 11.4 12.0 V EA 100 DM770321 GT Boo 15 17 26.7 +38 13 36 12.1 12.4 V EB 100 GSC770322 V372 Ser 15 17 35.0 -01 05 17 10.85 11.69 V RR(B) 116 116
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Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m770323 GU Boo 15 21 54.8 +33 56 10 13.1 13.7 V EA 100 GSC770324 KR Lib 15 46 39.4 -29 52 52 12.8 14.4 V SR: 004 GSC770325 V373 Ser 15 52 35.1 -01 01 53 7.96 ( 0.02u) V ACV 117 DM770326 V1179 So 15 53 56.6 -27 54 20 12.1 (15.3 V M 004 GSC770327 NU Lup 15 57 33.9 -30 08 28 12.4 (14.6 V M 004 g2.2770328 V1021 Her 15 57 45.4 +49 27 55 13.69 ( 0.35R) V EA: 118 118770329 V1022 Her 15 58 10.2 +49 27 08 11.90 ( 0.09R) V UV+BY 118 118770330 V1023 Her 15 58 25.3 +49 26 51 11.97 ( 0.21R) V EW 118 118770331 AL CrB 15 58 30.5 +26 51 11 8.49 8.55 V * 119 DM770332 NV Lup 16 02 53.6 -35 17 25 12.3 (14.2 V M 004 USNO770333 V1024 Her 16 10 05.1 +25 36 55 12.5 13.2 V EA 100 GSC770334 AM CrB 16 10 50.4 +37 28 57 12.8 13.5 V EA 100 GSC770335 LM Dra 16 19 27.0 +56 06 01 13.52 ( 0.01*) V RPHS 120 121770336 V1025 Her 16 21 09.3 +25 39 23 12.1 (12.5 V EA 100 GSC770337 V1180 So 16 21 18.2 -34 19 22 12.6 (14.5 V M: 004 GSC770338 V1026 Her 16 31 53.6 +25 27 19 12.2 12.6 V EB 100 GSC770339 V1027 Her 16 32 13.5 +13 38 44 12.0 12.4 V EA 100 GSC770340 V1028 Her 16 35 16.7 +12 46 19 12.0 (12.2 V EA 100 GSC770341 V1029 Her 16 35 32.6 +03 59 40 12.2 12.7 * SR: 122 GSC770342 V1181 So 16 37 31.9 -30 06 03 11.6 (14.2 V M: 004 USNO770343 V1030 Her 16 45 03.7 +04 10 21 12.2 12.9 * SR: 122 GSC770344 V1031 Her 16 45 08.5 +20 37 00 12.1 12.5 V EA 100 GSC770345 V1032 Her 16 47 55.2 +35 17 57 13.4 13.7 V EB 100 GSC770346 V1182 So 16 49 33.5 -33 36 33 10.3 12.2 V SR: 004 DM770347 V1033 Her 16 50 39.9 +27 44 23 11.8 12.4 V EW 100 GSC770348 V2541 Oph 16 52 06.5 -15 38 08 13.2 (15.5 * M 004 USNO770349 V1034 Her 16 52 41.8 +12 49 05 12.88 13.98 V EA/RS 123 GSC770350 V1035 Her 16 52 52.8 +38 39 28 10.9 (11.4 V EA 100 GSC770351 V2542 Oph 16 54 10.6 -01 36 44 6.25 ( 0.02 ) V DSCTC 124 DM770352 V2543 Oph 16 55 22.4 +07 22 00 12.9 13.3 * LB 125 GSC770353 V1036 Her 16 55 51.9 +24 53 36 11.6 12.1 V EW 100 GSC770354 V2544 Oph 16 56 12.2 +03 53 07 10.3 11.4 * LB 125 GSC770355 V1037 Her 16 56 57.0 +29 19 06 12.0 12.3 V EA 100 GSC770356 V1038 Her 16 58 19.8 +33 40 22 11.8 12.4 V EW 100 GSC770357 V1183 So 16 58 32.7 -33 10 01 11.5 (13.8 V M 004 2MASS770358 V1039 Her 16 59 24.0 +15 12 28 12.4 13.0 V EA/RS: 100 GSC770359 V1040 Her 16 59 31.0 +19 12 56 12.5 13.0 : V EA 100 GSC770360 V1041 Her 17 01 01.2 +49 23 17 11.6 (12.1 V EA 100 GSC770361 V2545 Oph 17 02 22.7 +04 10 27 11.0 11.4 * LB 125 GSC770362 V1042 Her 17 02 50.5 +21 40 00 11.94 13.09 V EB 126 GSC770363 V2546 Oph 17 03 07.4 -15 27 15 10.3 12.7 * M: 004 GSC770364 V1043 Her 17 06 10.6 +49 55 24 13.3 (14.0 V EA: 100 GSC770365 V2547 Oph 17 07 25.7 -10 50 56 11.8 16.0 * M 004 USNO770366 V2548 Oph 17 07 58.1 -24 44 31 4.57 6.45 K M 081 2MASS770367 V2549 Oph 17 09 22.1 +12 39 57 11.8 12.3 V EA 100 GSC770368 V1044 Her 17 10 18.0 +38 26 42 12.5 13.3 * EW 127 GSC



12 IBVS 5422
Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m770369 V1045 Her 17 10 59.9 +46 17 20 10.9 11.4 V EB 100 DM770370 V1046 Her 17 11 30.3 +23 14 12 12.5 12.95 V EA 100 GSC770371 V1047 Her 17 12 39.5 +33 08 00 12.26 12.78 * EW 127 USNO770372 V1048 Her 17 14 57.5 +42 10 24 17.9 19.3 B SRB 128 USNO770373 V1049 Her 17 16 42.0 +21 23 06 10.8 11.2 V EB 100 DM770374 V1050 Her 17 16 50.0 +38 21 59 12.4 12.9 V EA: 100 GSC770375 V1051 Her 17 17 27.8 +27 13 00 12.5 12.8 V EB 100 GSC770376 V1052 Her 17 18 24.8 +22 28 51 12.2 12.65 V EW 100 GSC770377 V1053 Her 17 18 40.0 +35 54 25 13.0 13.85 * EW 127 GSC770378 V2550 Oph 17 19 18.6 +04 03 24 11.7 12.1 * LB 125 GSC770379 V1054 Her 17 20 07.8 +13 39 58 11.9 12.3 V EB 100 GSC770380 V2551 Oph 17 20 17.0 -20 06 45 12.1 12.9 V SR: 004 GSC770381 V1055 Her 17 20 23.9 +41 15 13 11.11 11.55 * EW 127 GSC770382 V374 Ser 17 21 03.9 -14 39 36 12.9 (14.0 V SR: 004 USNO770383 V1056 Her 17 21 42.6 +40 54 24 10.2 10.3 V EB 100 DM770384 V1057 Her 17 23 03.6 +17 57 01 11.8 12.2 V EA 100 GSC770385 V2552 Oph 17 23 14.6 -22 52 06 10.5 13.6 V RCB 004 GSC770386 V2553 Oph 17 24 41.6 +13 53 58 11.3 11.8 V EW 100 GSC770387 V2554 Oph 17 25 11.8 -17 34 26 12.1 (14.5 V M 004 GSC770388 V2555 Oph 17 25 15.6 +04 01 08 11.3 11.7 * LB 125 GSC770389 V1058 Her 17 26 02.1 +30 47 13 12.6 13.8 V EA 100 GSC770390 V1059 Her 17 26 59.3 +24 41 48 11.9 12.4 V EA 100 GSC770391 V1060 Her 17 27 41.3 +27 45 03 12.1 12.8 V EA 100 GSC770392 V1061 Her 17 28 17.0 +21 15 56 11.4 12.0 : V EA 100 DM770393 V1184 So 17 30 30.1 -39 40 11 9.6 10.8 V SR: 004 DM770394 V375 Ser 17 31 05.5 -16 02 57 11.7 13.1 V SR: 004 GSC770395 V1062 Her 17 34 54.3 +44 11 53 13.15 13.74 * EW 129 GSC770396 V2556 Oph 17 35 30.4 +04 05 39 11.0 11.4 * LB 125 GSC770397 V1063 Her 17 36 21.2 +30 32 14 10.8 11.0 V EA 100 DM770398 V2557 Oph 17 36 28.5 -18 28 49 11.0 13.1 V SR: 004 GSC770399 V2540 Oph 17 37 34.6 -16 23 23 8.5 (20. V NB 130 131770400 V1064 Her 17 39 20.6 +35 42 11 11.3 11.6 V EW 100 GSC770401 V1065 Her 17 41 03.4 +27 34 34 11.5 12.1 : V EW 100 GSC770402 V1066 Her 17 41 51.0 +47 51 04 11.8 12.3 V EB 100 GSC770403 V1067 Her 17 43 10.9 +43 27 09 12.58 13.21 * EW 132 GSC770404 V1068 Her 17 43 23.1 +47 51 41 12.4 13.0 V EW: 100 GSC770405 V1185 So 17 44 24.0 -31 55 35 3.41 4.47 L M 081 2MASS770406 V4746 Sgr 17 44 46.7 -28 51 08 8.5 9.7 K M 133 2MASS770407 V4747 Sgr 17 44 46.9 -29 02 21 8.2 9.3 K SR: 133 2MASS770408 V4748 Sgr 17 44 48.4 -28 59 07 7.8 8.9 K M: 133 2MASS770409 V4749 Sgr 17 44 48.8 -29 01 48 8.7 9.2 K M 133 2MASS770410 V4750 Sgr 17 44 49.4 -29 11 50 9.0 9.7 K M: 133 2MASS770411 V4751 Sgr 17 44 49.5 -29 03 16 9.0 9.6 K M 133 2MASS770412 V4752 Sgr 17 44 49.7 -29 07 22 9.3 10.6 K M 133 2MASS770413 V4753 Sgr 17 44 50.0 -28 57 09 9.9 10.6 K M 133 2MASS770414 V4754 Sgr 17 44 50.1 -28 58 03 9.6 10.7 K M: 133 2MASS



IBVS 5422 13
Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m770415 V4755 Sgr 17 44 51.7 -29 08 03 9.5 10.2 K M: 133 2MASS770416 V4756 Sgr 17 44 53.5 -29 12 15 8.4 9.2 K M: 133 2MASS770417 V4757 Sgr 17 44 54.2 -29 06 30 9.1 10.3 K M: 133 2MASS770418 V4758 Sgr 17 44 54.4 -29 04 56 8.5 9.6 K M 133 2MASS770419 V4759 Sgr 17 44 54.9 -28 58 14 7.8 8.8 K M 133 2MASS770420 V4760 Sgr 17 44 55.1 -28 51 02 9.1 10.0 K M: 133 2MASS770421 V4761 Sgr 17 44 55.4 -28 59 47 8.1 8.8 K M: 133 2MASS770422 V4762 Sgr 17 44 55.8 -29 01 31 9.0 9.6 K M 133 2MASS770423 V4763 Sgr 17 44 56.0 -29 06 05 10.1 10.8 K M 133 2MASS770424 V4764 Sgr 17 44 56.1 -29 01 45 8.3 9.3 K M: 133 2MASS770425 V4765 Sgr 17 44 56.7 -29 04 42 8.8 9.4 K M: 133 2MASS770426 V4766 Sgr 17 44 56.7 -29 10 20 9.0 9.9 K M: 133 2MASS770427 V4767 Sgr 17 44 57.3 -28 56 07 10.4 11.2 K M 133 2MASS770428 V4768 Sgr 17 44 57.7 -29 00 12 8.9 9.8 K M 133 2MASS770429 V4769 Sgr 17 44 57.7 -29 01 56 9.0 9.5 K M: 133 2MASS770430 V4770 Sgr 17 44 58.8 -29 03 27 7.9 8.6 K M: 133 2MASS770431 V4771 Sgr 17 44 58.9 -29 09 11 8.0 9.6 K M 133 2MASS770432 V4772 Sgr 17 44 59.0 -28 57 02 8.7 9.6 K M: 133 2MASS770433 V4773 Sgr 17 44 59.2 -29 05 50 7.9 8.5 K M 133 USNO770434 V4774 Sgr 17 44 59.5 -29 09 26 7.9 9.1 K M 133 2MASS770435 V4775 Sgr 17 44 59.6 -29 11 15 8.0 8.8 K M: 133 2MASS770436 V4776 Sgr 17 45 00.8 -29 07 16 8.5 9.0 K M: 133 2MASS770437 V4777 Sgr 17 45 01.0 -29 01 15 9.0 10.0 K M 133 2MASS770438 V4778 Sgr 17 45 01.7 -28 59 16 8.6 9.5 K M: 133 2MASS770439 V4779 Sgr 17 45 01.7 -29 02 50 7.8 8.7 K M 133 2MASS770440 V4780 Sgr 17 45 01.8 -29 03 24 8.3 8.9 K M: 133 2MASS770441 V4781 Sgr 17 45 01.8 -29 00 56 8.5 9.5 K M: 133 2MASS770442 V4782 Sgr 17 45 02.3 -29 03 32 8.2 9.0 K M: 133 2MASS770443 V4783 Sgr 17 45 02.8 -29 06 52 5.4 6.0 K M 133 2MASS770444 V4784 Sgr 17 45 02.9 -29 08 28 7.6 8.4 K M 133 2MASS770445 V4785 Sgr 17 45 02.9 -29 02 50 9.9 10.7 K M: 133 2MASS770446 V4786 Sgr 17 45 03.0 -29 05 57 8.7 9.3 K M 133 2MASS770447 V4787 Sgr 17 45 03.7 -29 06 30 8.5 9.0 K M: 133 2MASS770448 V4788 Sgr 17 45 04.4 -28 59 31 6.8 7.8 K M 133 2MASS770449 V4789 Sgr 17 45 04.4 -29 06 25 10.0 11.2 K M 133 2MASS770450 V4790 Sgr 17 45 04.7 -29 01 25 8.0 9.0 K M 133 2MASS770451 V4791 Sgr 17 45 04.8 -29 05 48 8.0 8.7 K M 133 2MASS770452 V4792 Sgr 17 45 04.8 -29 06 22 8.8 9.8 K M: 133770453 V4793 Sgr 17 45 05.0 -29 06 53 8.4 9.4 K M: 133 2MASS770454 V4794 Sgr 17 45 05.2 -29 01 36 7.6 8.5 K M 133 2MASS770455 V4795 Sgr 17 45 05.8 -28 56 45 9.3 10.0 K M 133 2MASS770456 V4796 Sgr 17 45 06.0 -28 57 48 8.0 9.0 K M: 133 2MASS770457 V4797 Sgr 17 45 06.6 -29 01 00 8.6 9.4 K M 133770458 V4798 Sgr 17 45 07.2 -28 50 27 8.0 9.1 K M 133 2MASS770459 V4799 Sgr 17 45 07.2 -29 01 43 8.8 9.4 K M: 133 2MASS770460 V4800 Sgr 17 45 07.6 -29 10 23 9.5 11.6 K M 133 2MASS



14 IBVS 5422
Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m770461 V4801 Sgr 17 45 08.0 -29 09 01 9.4 9.9 K M: 133 2MASS770462 V4802 Sgr 17 45 08.2 -29 01 22 9.7 11.1 K M: 133 2MASS770463 V4803 Sgr 17 45 08.5 -29 11 05 8.1 8.8 K M: 133 2MASS770464 V4804 Sgr 17 45 09.1 -29 01 21 10.0 11.5 K M: 133770465 V4805 Sgr 17 45 09.2 -29 06 10 7.3 7.9 K M 133 2MASS770466 V4806 Sgr 17 45 09.5 -29 01 17 9.8 10.4 K M: 133 2MASS770467 V4807 Sgr 17 45 10.7 -29 09 56 8.8 9.5 K M: 133 2MASS770468 V4808 Sgr 17 45 10.9 -28 51 24 9.6 10.5 K M: 133 2MASS770469 V4809 Sgr 17 45 11.0 -29 09 18 8.5 8.8 K M 133 2MASS770470 V4810 Sgr 17 45 11.4 -29 11 42 7.9 8.7 K M 133 2MASS770471 V4811 Sgr 17 45 11.7 -28 56 18 8.4 9.3 K M: 133 2MASS770472 V4812 Sgr 17 45 11.9 -29 02 08 7.3 8.6 K M 133 2MASS770473 V4813 Sgr 17 45 12.1 -29 04 25 7.9 9.1 K M 133 2MASS770474 V4814 Sgr 17 45 12.1 -28 59 02 9.0 9.3 K M 133 2MASS770475 V4815 Sgr 17 45 12.2 -29 11 11 9.6 10.1 K M 133 2MASS770476 V4816 Sgr 17 45 12.5 -29 00 36 8.2 9.5 K M 133 2MASS770477 V4817 Sgr 17 45 12.9 -29 04 47 9.0 9.8 K M 133 2MASS770478 V4818 Sgr 17 45 13.3 -28 59 31 9.4 10.0 K M 133 2MASS770479 V4819 Sgr 17 45 13.4 -29 03 36 8.5 9.5 K M: 133 2MASS770480 V4820 Sgr 17 45 13.5 -29 05 27 7.3 8.3 K M: 133 2MASS770481 V4821 Sgr 17 45 14.2 -28 57 42 8.9 9.8 K M: 133 2MASS770482 V4822 Sgr 17 45 14.2 -28 56 45 10.2 13.0 K M 133 2MASS770483 V4823 Sgr 17 45 14.2 -29 10 45 9.5 10.5 K M 133 2MASS770484 V4824 Sgr 17 45 14.4 -28 57 44 9.9 10.8 K M: 133 2MASS770485 V4825 Sgr 17 45 14.6 -29 04 40 8.7 9.5 K M: 133 2MASS770486 V4826 Sgr 17 45 15.3 -28 51 50 9.5 10.8 K M 133 2MASS770487 V4827 Sgr 17 45 16.1 -29 09 20 8.5 9.2 K M 133 2MASS770488 V4828 Sgr 17 45 16.4 -29 11 16 9.1 10.0 K M 133 2MASS770489 V4829 Sgr 17 45 17.1 -29 01 34 10.0 11.8 K M: 133 2MASS770490 V4830 Sgr 17 45 17.1 -29 04 09 7.5 8.0 K M 133 2MASS770491 V4831 Sgr 17 45 17.4 -29 04 25 7.8 8.8 K M 133 2MASS770492 V4832 Sgr 17 45 17.9 -29 09 18 8.4 9.3 K M: 133 2MASS770493 V4833 Sgr 17 45 18.6 -29 00 36 9.0 9.5 K M 133 2MASS770494 V4834 Sgr 17 45 18.8 -28 49 20 9.2 10.0 K M: 133 2MASS770495 V4835 Sgr 17 45 19.0 -28 55 27 10.1 10.8 K M: 133 2MASS770496 V4836 Sgr 17 45 19.5 -29 03 25 8.9 9.5 K M: 133 2MASS770497 V4837 Sgr 17 45 19.7 -29 11 21 8.6 10.2 K M: 133 2MASS770498 V4838 Sgr 17 45 20.1 -29 02 08 9.2 10.1 K M: 133 2MASS770499 V4839 Sgr 17 45 20.1 -29 00 50 9.7 10.7 K M: 133 2MASS770500 V4840 Sgr 17 45 20.5 -29 07 19 10.1 11.4 K M 133 2MASS770501 V4841 Sgr 17 45 21.0 -29 08 45 10.5 11.8 K M 133770502 V4842 Sgr 17 45 21.4 -29 06 36 9.8 11.5 K M 133 2MASS770503 V4843 Sgr 17 45 22.6 -29 03 26 10.6 12.5 K M 133 2MASS770504 V4844 Sgr 17 45 22.7 -29 10 17 8.5 9.6 K M 133 2MASS770505 V4845 Sgr 17 45 22.8 -28 59 33 8.0 9.5 K M 133 2MASS770506 V4846 Sgr 17 45 22.9 -29 03 42 9.6 10.3 K M 133 2MASS



IBVS 5422 15
Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m770507 V4847 Sgr 17 45 23.1 -28 56 36 9.2 10.7 K M 133 2MASS770508 V4848 Sgr 17 45 23.8 -28 56 18 9.2 9.8 K M: 133 2MASS770509 V4849 Sgr 17 45 23.9 -28 55 38 9.3 10.8 K M 133 2MASS770510 V4850 Sgr 17 45 24.0 -28 51 27 11.1 11.8 K M: 133 2MASS770511 V4851 Sgr 17 45 25.5 -28 54 02 8.9 9.9 K M: 133 2MASS770512 V4852 Sgr 17 45 25.8 -29 04 19 8.5 9.4 K M: 133 2MASS770513 V4853 Sgr 17 45 25.9 -28 51 05 10.0 12.2 K M 133 2MASS770514 V4854 Sgr 17 45 26.2 -29 06 04 9.0 10.5 K M 133 2MASS770515 V4855 Sgr 17 45 26.3 -29 00 02 8.6 9.2 K M: 133 2MASS770516 V4856 Sgr 17 45 26.3 -29 09 24 9.0 10.9 K M 133 2MASS770517 V4857 Sgr 17 45 26.5 -28 50 35 9.5 10.4 K M: 133 2MASS770518 V4858 Sgr 17 45 26.7 -28 56 24 8.8 9.8 K M: 133 2MASS770519 V4859 Sgr 17 45 27.1 -28 59 18 9.0 9.5 K M: 133 2MASS770520 V4860 Sgr 17 45 27.5 -28 54 23 10.4 11.8 K M 133 2MASS770521 V4861 Sgr 17 45 27.5 -28 59 38 10.2 11.0 K M: 133 2MASS770522 V4862 Sgr 17 45 27.7 -28 58 53 8.5 9.1 K M: 133 2MASS770523 V4863 Sgr 17 45 27.8 -29 02 34 8.9 10.0 K M 133 2MASS770524 V4864 Sgr 17 45 27.8 -28 58 12 7.7 8.3 K M 133 2MASS770525 V4865 Sgr 17 45 28.0 -28 54 33 10.0 13.0 K M 133 USNO770526 V4866 Sgr 17 45 28.0 -29 00 16 9.3 10.3 K M 133 2MASS770527 V4867 Sgr 17 45 28.1 -28 49 40 10.5 11.7 K M 133 2MASS770528 V4868 Sgr 17 45 28.2 -28 53 31 8.9 9.3 K M: 133 2MASS770529 V4869 Sgr 17 45 28.4 -28 54 14 9.3 10.3 K M 133 2MASS770530 V4870 Sgr 17 45 28.4 -29 04 00 8.6 9.1 K M 133 2MASS770531 V4871 Sgr 17 45 28.6 -28 59 59 9.1 10.1 K M: 133 2MASS770532 V4872 Sgr 17 45 28.7 -29 01 46 7.7 9.4 K M: 133 2MASS770533 V4873 Sgr 17 45 28.8 -28 55 44 10.3 12.1 K M 133770534 V4874 Sgr 17 45 29.0 -29 04 13 8.3 9.3 K M: 133 2MASS770535 V4875 Sgr 17 45 29.2 -29 07 04 9.5 11.0 K M 133 2MASS770536 V4876 Sgr 17 45 29.7 -28 56 11 9.5 10.2 K M 133 2MASS770537 V4877 Sgr 17 45 30.0 -29 05 10 7.8 8.7 K M: 133 2MASS770538 V4878 Sgr 17 45 30.4 -29 00 14 9.5 11.0 K M 133 2MASS770539 V4879 Sgr 17 45 30.4 -28 57 50 7.8 8.8 K M 133 2MASS770540 V4880 Sgr 17 45 30.5 -28 59 39 9.0 11.1 K M 133 2MASS770541 V4881 Sgr 17 45 30.7 -28 56 48 9.8 11.4 K M 133 2MASS770542 V4882 Sgr 17 45 30.7 -28 58 01 10.4 11.4 K M: 133 2MASS770543 V4883 Sgr 17 45 30.9 -29 01 41 9.5 11.0 K M 133 2MASS770544 V4884 Sgr 17 45 30.9 -29 05 20 8.4 8.9 K M 133 2MASS770545 V4885 Sgr 17 45 31.1 -29 00 30 9.6 10.5 K M: 133 2MASS770546 V4886 Sgr 17 45 31.6 -29 11 24 9.8 10.8 K M: 133770547 V4887 Sgr 17 45 31.9 -28 57 47 8.4 9.8 K M 133 2MASS770548 V4888 Sgr 17 45 32.2 -29 02 09 8.5 9.2 K M: 133 2MASS770549 V4889 Sgr 17 45 32.2 -29 08 18 10.3 11.3 K M: 133 2MASS770550 V4890 Sgr 17 45 32.3 -29 02 05 9.7 11.7 K M 133770551 V4891 Sgr 17 45 32.5 -29 01 59 9.2 10.3 K M 133 2MASS770552 V4892 Sgr 17 45 32.8 -29 05 23 8.5 9.2 K SR: 133 2MASS



16 IBVS 5422
Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m770553 V4893 Sgr 17 45 33.0 -29 01 10 9.4 12.0 K SR: 133770554 V4894 Sgr 17 45 33.1 -29 11 11 9.6 10.1 K M: 133 2MASS770555 V4895 Sgr 17 45 33.1 -28 59 22 9.2 10.2 K M: 133 USNO770556 V4896 Sgr 17 45 33.2 -28 55 55 8.8 10.0 K M 133 2MASS770557 V4897 Sgr 17 45 33.3 -28 48 57 9.1 10.2 K M 133 2MASS770558 V4898 Sgr 17 45 33.7 -28 59 12 8.7 9.6 K M: 133 2MASS770559 V4899 Sgr 17 45 33.8 -29 02 35 9.4 10.1 K M: 133 2MASS770560 V4900 Sgr 17 45 34.2 -29 00 10 9.2 9.9 K M: 133 2MASS770561 V4901 Sgr 17 45 34.3 -29 02 08 9.7 10.3 K M: 133 2MASS770562 V4902 Sgr 17 45 34.3 -28 54 03 10.5 12.1 K M: 133770563 V4903 Sgr 17 45 34.7 -29 07 32 7.9 8.8 K M: 133 2MASS770564 V4904 Sgr 17 45 34.8 -29 01 54 8.7 9.4 K M: 133 2MASS770565 V4905 Sgr 17 45 35.3 -29 08 31 9.2 11.0 K M 133 2MASS770566 V4906 Sgr 17 45 35.6 -29 03 25 9.0 9.5 K M: 133 2MASS770567 V4907 Sgr 17 45 35.8 -28 57 40 9.0 9.7 K M: 133 2MASS770568 V4908 Sgr 17 45 36.1 -29 05 00 8.6 9.2 K M 133 2MASS770569 V4909 Sgr 17 45 36.4 -28 50 00 9.4 10.2 K M 133 2MASS770570 V4910 Sgr 17 45 37.2 -29 00 46 9.9 11.1 K M 133770571 V4911 Sgr 17 45 38.0 -29 01 02 9.2 11.2 K M 133 2MASS770572 V4912 Sgr 17 45 38.0 -28 56 22 7.4 8.4 K M 133 2MASS770573 V4913 Sgr 17 45 38.3 -28 57 02 8.4 9.5 K M 133 2MASS770574 V4914 Sgr 17 45 38.3 -29 09 04 9.0 10.0 K M: 133 2MASS770575 V4915 Sgr 17 45 38.5 -28 48 24 9.2 10.3 K M 133 2MASS770576 V4916 Sgr 17 45 38.5 -28 56 06 8.3 9.3 K M: 133 2MASS770577 V4917 Sgr 17 45 38.7 -29 06 10 9.7 10.5 K M: 133 2MASS770578 V4918 Sgr 17 45 38.8 -28 56 36 8.2 8.7 K M: 133 2MASS770579 V4919 Sgr 17 45 39.5 -28 57 30 9.2 9.6 K M: 133 2MASS770580 V4920 Sgr 17 45 40.4 -29 00 34 8.3 9.3 K M: 133 2MASS770581 V4921 Sgr 17 45 40.5 -29 08 12 8.9 9.7 K M: 133 2MASS770582 V4922 Sgr 17 45 40.5 -28 53 20 8.3 9.0 K SR: 133 2MASS770583 V4923 Sgr 17 45 40.8 -29 00 34 9.0 9.7 K M: 133770584 V4924 Sgr 17 45 41.1 -28 56 23 8.0 8.8 K M: 133 2MASS770585 V4925 Sgr 17 45 41.7 -28 52 36 8.7 9.7 K M 133 2MASS770586 V4926 Sgr 17 45 42.1 -28 56 37 8.7 9.7 K M: 133 2MASS770587 V4927 Sgr 17 45 42.3 -28 51 39 9.2 10.0 K M: 133 2MASS770588 V4928 Sgr 17 45 42.7 -28 59 58 7.6 8.3 K M: 133 2MASS770589 V4929 Sgr 17 45 43.0 -28 51 54 9.3 11.0 K M 133 2MASS770590 V4930 Sgr 17 45 43.0 -29 00 12 8.2 9.3 K M 133 2MASS770591 V4931 Sgr 17 45 43.2 -28 54 22 8.3 9.1 K M 133 2MASS770592 V4932 Sgr 17 45 43.3 -28 48 22 8.9 10.2 K M 133 2MASS770593 V4933 Sgr 17 45 44.3 -28 51 53 8.5 9.5 K M: 133 2MASS770594 V4934 Sgr 17 45 44.7 -28 58 15 7.8 9.0 K M 133 2MASS770595 V4935 Sgr 17 45 45.0 -28 52 34 9.7 10.7 K M 133 2MASS770596 V4936 Sgr 17 45 45.1 -28 57 41 8.1 9.2 K M 133 2MASS770597 V4937 Sgr 17 45 45.3 -28 53 46 8.6 10.5 K M 133 2MASS770598 V4938 Sgr 17 45 46.9 -28 57 00 8.5 9.5 K M: 133 2MASS



IBVS 5422 17
Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m770599 V4939 Sgr 17 45 47.1 -28 55 36 8.6 9.3 K M: 133 2MASS770600 V4940 Sgr 17 45 47.4 -29 04 24 11.0 12.1 K M 133 2MASS770601 V4941 Sgr 17 45 47.7 -28 55 29 10.1 11.3 K M 133 2MASS770602 V4942 Sgr 17 45 47.8 -28 56 25 9.1 9.8 K M 133 2MASS770603 V4943 Sgr 17 45 47.8 -28 53 04 8.4 10.1 K M 133 2MASS770604 V4944 Sgr 17 45 48.0 -28 55 21 8.5 9.3 K M: 133 2MASS770605 V4945 Sgr 17 45 48.0 -29 03 02 8.6 9.3 K M 133 2MASS770606 V4946 Sgr 17 45 48.2 -28 51 24 6.5 7.1 K M 133 2MASS770607 V4947 Sgr 17 45 48.6 -29 03 57 8.1 8.6 K M: 133 2MASS770608 V4948 Sgr 17 45 49.8 -28 56 51 7.6 8.5 K M 133 2MASS770609 V4949 Sgr 17 45 50.0 -28 52 48 10.8 12.3 K M 133 2MASS770610 V4950 Sgr 17 45 50.1 -28 53 38 9.8 11.0 K M: 133 2MASS770611 V4951 Sgr 17 45 50.4 -29 09 22 9.4 10.4 K M: 133 2MASS770612 V4952 Sgr 17 45 50.7 -28 54 00 9.6 10.5 K M: 133 2MASS770613 V4953 Sgr 17 45 50.8 -29 04 21 9.2 10.8 K M 133 2MASS770614 V4954 Sgr 17 45 51.0 -29 01 48 9.3 10.5 K M 133 2MASS770615 V4955 Sgr 17 45 51.4 -28 58 03 10.3 11.0 K M: 133 2MASS770616 V4956 Sgr 17 45 52.3 -28 51 31 8.5 10.5 K M 133 2MASS770617 V4957 Sgr 17 45 52.4 -29 02 02 9.5 11.0 K M 133 2MASS770618 V4958 Sgr 17 45 53.1 -29 04 28 9.7 11.0 K M 133 2MASS770619 V4959 Sgr 17 45 53.5 -28 49 49 8.3 9.6 K M 133 2MASS770620 V4960 Sgr 17 45 53.8 -28 56 35 9.1 9.8 K M 133 2MASS770621 V4961 Sgr 17 45 55.3 -29 10 06 8.4 9.5 K M 133 2MASS770622 LN Dra 17 45 55.4 +52 38 05 12.0 12.6 V EB 100 GSC770623 V4962 Sgr 17 45 55.5 -28 50 11 8.2 9.5 K M 133 2MASS770624 V4963 Sgr 17 45 55.5 -29 06 28 9.6 10.7 K M 133 2MASS770625 V4964 Sgr 17 45 55.7 -29 01 28 9.0 9.5 K M: 133 2MASS770626 V4965 Sgr 17 45 55.8 -29 03 13 9.0 10.1 K M 133 2MASS770627 V4966 Sgr 17 45 56.2 -28 49 48 9.7 10.6 K M 133 2MASS770628 V4967 Sgr 17 45 56.3 -28 51 09 7.3 8.8 K M: 133 2MASS770629 V4968 Sgr 17 45 56.4 -28 49 27 8.8 9.4 K M 133 2MASS770630 V4969 Sgr 17 45 56.9 -29 06 31 8.2 9.3 K M 133 USNO770631 V4970 Sgr 17 45 57.1 -28 55 58 7.5 8.5 K M 133 2MASS770632 V4971 Sgr 17 45 57.6 -29 07 43 9.8 10.7 K M: 133 2MASS770633 V4972 Sgr 17 45 57.9 -29 07 36 9.6 10.2 K M: 133 2MASS770634 V4973 Sgr 17 45 58.4 -28 53 35 8.4 9.7 K M: 133 2MASS770635 V4974 Sgr 17 45 58.7 -29 08 07 8.1 8.6 K M 133 2MASS770636 V4975 Sgr 17 45 59.3 -29 12 00 8.3 9.4 K M 133 2MASS770637 V4976 Sgr 17 45 59.5 -28 54 44 8.8 9.3 K M 133 2MASS770638 V4977 Sgr 17 45 59.6 -28 54 11 8.4 10.2 K M 133 2MASS770639 V4978 Sgr 17 45 59.9 -29 02 12 9.1 10.1 K M: 133 2MASS770640 V4979 Sgr 17 46 00.5 -28 53 32 9.2 9.9 K M: 133 2MASS770641 V4980 Sgr 17 46 00.9 -28 54 51 8.9 9.5 K M: 133 2MASS770642 V4981 Sgr 17 46 00.9 -29 06 01 8.4 9.3 K M 133 2MASS770643 V4982 Sgr 17 46 01.0 -29 03 34 8.4 8.8 K M: 133 2MASS770644 V4983 Sgr 17 46 01.7 -29 06 55 8.7 9.9 K M 133 2MASS



18 IBVS 5422
Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m770645 V4984 Sgr 17 46 01.9 -29 01 38 9.5 10.6 K M 133770646 V4985 Sgr 17 46 02.2 -28 53 15 8.8 9.8 K M: 133 2MASS770647 V4986 Sgr 17 46 03.4 -28 58 29 9.2 10.3 K M 133 2MASS770648 V4987 Sgr 17 46 03.5 -28 51 35 9.5 11.1 K M 133 2MASS770649 V4988 Sgr 17 46 03.6 -28 57 42 9.2 10.3 K M 133 2MASS770650 V4989 Sgr 17 46 03.6 -29 04 19 9.1 9.5 K M: 133 2MASS770651 V4990 Sgr 17 46 03.9 -28 56 57 9.6 10.4 K M: 133 2MASS770652 V4991 Sgr 17 46 04.0 -28 52 33 7.3 8.2 K M: 133 2MASS770653 V4992 Sgr 17 46 04.1 -28 56 25 8.9 9.6 K M: 133 2MASS770654 V4993 Sgr 17 46 04.2 -28 59 55 9.3 9.8 K M: 133 2MASS770655 V4994 Sgr 17 46 04.3 -28 57 37 7.0 7.4 K M: 133 2MASS770656 V4995 Sgr 17 46 04.6 -29 05 47 9.8 11.0 K M 133770657 V4996 Sgr 17 46 04.7 -28 53 33 9.1 9.9 K M: 133 2MASS770658 V4997 Sgr 17 46 05.1 -29 03 55 8.2 8.8 K M 133 2MASS770659 V4998 Sgr 17 46 05.6 -28 51 32 6.3 7.4 K SR: 133 2MASS770660 V4999 Sgr 17 46 05.9 -29 06 32 8.7 9.4 K M: 133 USNO770661 V5000 Sgr 17 46 06.2 -28 50 00 8.9 10.2 K M 133 2MASS770662 V5001 Sgr 17 46 06.3 -29 00 00 8.8 9.7 K M: 133 2MASS770663 V5002 Sgr 17 46 06.4 -28 59 07 8.9 10.4 K M 133 2MASS770664 V5003 Sgr 17 46 06.6 -28 55 56 8.9 9.8 K M: 133 2MASS770665 V5004 Sgr 17 46 07.6 -29 10 43 8.5 9.7 K M 133 2MASS770666 V5005 Sgr 17 46 07.6 -29 04 53 8.6 9.4 K M 133 2MASS770667 V5006 Sgr 17 46 07.7 -28 57 34 9.0 9.8 K M: 133 2MASS770668 V5007 Sgr 17 46 07.8 -29 02 06 9.1 9.6 K M: 133 2MASS770669 V5008 Sgr 17 46 07.9 -29 04 23 9.7 11.0 K M 133 2MASS770670 V5009 Sgr 17 46 08.1 -28 48 49 7.2 7.8 K M: 133 2MASS770671 V5010 Sgr 17 46 08.6 -29 10 17 8.6 9.3 K M 133 2MASS770672 V5011 Sgr 17 46 09.8 -28 51 19 9.0 10.2 K M 133 2MASS770673 V5012 Sgr 17 46 09.9 -29 12 10 7.6 8.1 K M: 133 2MASS770674 V5013 Sgr 17 46 10.0 -28 54 10 9.2 10.4 K M 133 2MASS770675 V5014 Sgr 17 46 10.9 -29 02 08 9.3 10.0 K M 133 2MASS770676 V5015 Sgr 17 46 11.0 -28 58 45 9.9 10.5 K SR: 133 2MASS770677 V5016 Sgr 17 46 11.0 -28 57 23 9.5 10.8 K M 133 2MASS770678 V5017 Sgr 17 46 11.0 -28 49 51 7.4 9.0 K M: 133 2MASS770679 V5018 Sgr 17 46 11.1 -29 02 16 7.7 8.6 K M: 133 2MASS770680 V5019 Sgr 17 46 11.6 -29 01 57 9.1 10.0 K M 133 2MASS770681 V5020 Sgr 17 46 11.7 -28 59 32 8.7 10.2 K M 133 2MASS770682 V5021 Sgr 17 46 11.9 -28 52 56 7.5 8.3 K M 133 2MASS770683 V5022 Sgr 17 46 12.4 -28 55 19 9.1 10.5 K M 133 2MASS770684 V5023 Sgr 17 46 12.5 -28 48 49 8.4 9.5 K M 133 2MASS770685 V5024 Sgr 17 46 12.6 -29 08 25 7.6 8.2 K M: 133 2MASS770686 V5025 Sgr 17 46 12.7 -29 08 09 8.3 9.1 K M: 133 2MASS770687 V5026 Sgr 17 46 12.7 -29 10 12 8.0 9.0 K M 133 2MASS770688 V5027 Sgr 17 46 12.8 -29 06 26 9.3 10.3 K M: 133 2MASS770689 V5028 Sgr 17 46 12.8 -28 58 11 9.1 9.6 K M: 133 2MASS770690 V5029 Sgr 17 46 13.2 -28 55 40 9.2 10.0 K M: 133 2MASS



IBVS 5422 19
Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m770691 V5030 Sgr 17 46 13.6 -28 52 31 9.0 9.6 K M 133 2MASS770692 V5031 Sgr 17 46 13.7 -28 55 14 7.7 8.4 K M: 133 2MASS770693 V5032 Sgr 17 46 13.8 -29 05 59 9.0 10.0 K M 133 2MASS770694 V5033 Sgr 17 46 14.2 -29 05 18 8.8 10.2 K M 133 2MASS770695 V5034 Sgr 17 46 14.3 -28 54 09 9.2 10.3 K M 133 2MASS770696 V5035 Sgr 17 46 14.9 -28 51 32 8.9 9.5 K M: 133 2MASS770697 V5036 Sgr 17 46 14.9 -28 57 09 9.8 10.5 K M 133 2MASS770698 V5037 Sgr 17 46 15.1 -28 54 26 8.9 9.7 K M: 133 2MASS770699 V5038 Sgr 17 46 15.2 -28 53 42 8.1 9.3 K M 133 2MASS770700 V5039 Sgr 17 46 15.7 -28 56 32 8.9 10.2 K M 133 2MASS770701 V5040 Sgr 17 46 15.8 -29 10 52 8.3 9.0 K M: 133 2MASS770702 V5041 Sgr 17 46 15.9 -29 11 38 8.9 9.6 K M: 133 2MASS770703 V5042 Sgr 17 46 16.4 -28 54 26 9.5 10.2 K M: 133 2MASS770704 V5043 Sgr 17 46 16.4 -28 58 59 8.5 9.5 K M: 133 2MASS770705 V5044 Sgr 17 46 16.5 -29 04 28 8.4 9.1 K M 133 2MASS770706 V5045 Sgr 17 46 16.6 -28 57 16 8.1 8.8 K M: 133 2MASS770707 V5046 Sgr 17 46 16.7 -28 56 14 8.9 10.4 K M 133 2MASS770708 V5047 Sgr 17 46 17.0 -29 04 08 8.5 9.5 K SR: 133 2MASS770709 V5048 Sgr 17 46 17.0 -29 00 06 9.0 10.1 K M 133 2MASS770710 V5049 Sgr 17 46 17.4 -29 02 23 8.7 9.9 K M 133 2MASS770711 V5050 Sgr 17 46 17.4 -29 05 17 8.3 9.0 K M: 133 2MASS770712 V5051 Sgr 17 46 17.5 -28 48 12 7.5 8.5 K M 133 2MASS770713 V5052 Sgr 17 46 17.5 -28 55 24 9.0 9.8 K M 133 2MASS770714 V5053 Sgr 17 46 18.0 -28 55 40 9.2 10.2 K M: 133 2MASS770715 V5054 Sgr 17 46 18.0 -28 57 16 9.8 11.3 K M 133 2MASS770716 V5055 Sgr 17 46 18.5 -29 03 37 8.4 10.2 K M 133 2MASS770717 V5056 Sgr 17 46 18.8 -29 10 01 9.0 9.7 K M 133 2MASS770718 V5057 Sgr 17 46 19.1 -28 55 19 8.5 10.0 K M 133 USNO770719 V5058 Sgr 17 46 19.2 -29 01 08 11.7 12.8 K M 133770720 V5059 Sgr 17 46 19.4 -29 04 39 8.5 8.9 K M: 133 2MASS770721 V2558 Oph 17 46 19.5 +04 09 08 12.0 12.4 * LB 125 GSC770722 V5060 Sgr 17 46 19.5 -29 01 49 8.9 9.6 K M 133 2MASS770723 V5061 Sgr 17 46 19.9 -29 07 36 8.9 9.5 K M: 133 2MASS770724 V5062 Sgr 17 46 20.7 -28 53 20 11.6 12.2 K M: 133 2MASS770725 V5063 Sgr 17 46 20.9 -28 53 28 11.8 12.9 K M 133770726 V5064 Sgr 17 46 21.0 -28 49 23 8.6 9.6 K M: 133 2MASS770727 V5065 Sgr 17 46 21.1 -29 08 46 9.3 10.5 K M 133 2MASS770728 V5066 Sgr 17 46 21.6 -28 58 40 10.5 12.3 K M 133 2MASS770729 V5067 Sgr 17 46 21.6 -29 03 21 8.5 9.1 K M: 133 2MASS770730 V5068 Sgr 17 46 22.0 -28 52 07 8.8 9.8 K M: 133 2MASS770731 V5069 Sgr 17 46 22.6 -29 03 05 9.7 10.3 K M: 133 2MASS770732 V5070 Sgr 17 46 23.0 -29 06 01 9.2 10.0 K M 133 2MASS770733 V5071 Sgr 17 46 23.2 -28 50 43 7.8 8.7 K M 133 2MASS770734 V5072 Sgr 17 46 23.3 -29 07 03 8.4 8.9 K M: 133 2MASS770735 V5073 Sgr 17 46 23.6 -29 06 19 7.3 7.8 K M: 133 2MASS770736 V5074 Sgr 17 46 24.4 -29 00 40 8.6 9.4 K M 133 2MASS



20 IBVS 5422
Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m770737 V5075 Sgr 17 46 25.5 -29 06 11 8.6 9.0 K M 133 2MASS770738 V5076 Sgr 17 46 25.6 -28 50 53 9.7 10.5 K M: 133 2MASS770739 V5077 Sgr 17 46 26.8 -28 53 57 9.7 12.4 K M 133 2MASS770740 V5078 Sgr 17 46 27.2 -28 48 57 8.8 9.7 K M: 133 2MASS770741 V5079 Sgr 17 46 27.9 -28 50 23 7.8 9.0 K M 133 2MASS770742 V5080 Sgr 17 46 28.2 -29 06 13 8.7 9.7 K M 133 2MASS770743 V5081 Sgr 17 46 28.4 -29 07 28 8.4 9.4 K M 133 2MASS770744 V5082 Sgr 17 46 28.8 -28 51 48 9.0 9.5 K M: 133 2MASS770745 V5083 Sgr 17 46 28.9 -29 02 08 9.3 10.0 K M: 133 2MASS770746 V5084 Sgr 17 46 29.3 -28 54 04 9.7 10.9 K M 133 2MASS770747 V5085 Sgr 17 46 30.6 -28 57 00 7.8 8.8 K M 133 2MASS770748 V5086 Sgr 17 46 31.6 -28 59 13 10.4 12.1 K M 133 2MASS770749 V5087 Sgr 17 46 31.8 -29 07 19 10.8 12.4 K M 133 2MASS770750 V5088 Sgr 17 46 32.0 -28 52 20 9.2 10.3 K M 133 2MASS770751 V5089 Sgr 17 46 32.5 -28 57 52 8.4 9.8 K M 133770752 V5090 Sgr 17 46 32.5 -29 04 09 10.2 11.0 K M: 133 2MASS770753 V5091 Sgr 17 46 33.8 -29 07 35 8.6 9.2 K M 133 2MASS770754 V5092 Sgr 17 46 33.9 -28 54 04 8.6 9.9 K M 133 2MASS770755 V5093 Sgr 17 46 34.2 -28 56 30 9.7 10.4 K M: 133 2MASS770756 V5094 Sgr 17 46 34.3 -28 52 38 8.4 9.3 K M: 133 2MASS770757 V4744 Sgr 17 47 21.7 -23 28 23 9.7 (20. R NA 134 135770758 V1069 Her 17 47 43.9 +46 32 32 12.3 13.0 V EB 100 GSC770759 V2559 Oph 17 49 46.5 -06 19 36 13.8 (15.0 V M: 004 USNO770760 V1070 Her 17 49 53.0 +37 08 40 12.0 13.5 V EA 100 GSC770761 V5095 Sgr 17 51 16.4 -23 09 32 11.5 12.9 V SR: 004 GSC770762 V5096 Sgr 17 53 57.3 -22 10 53 12.5 (13.2 V SR: 004 GSC770763 V2560 Oph 17 54 33.4 +04 11 46 12.2 12.7 * LB 125 GSC770764 V1178 So 17 57 06.9 -32 23 05 10.2 (18. V NA 136 137770765 V1071 Her 17 58 52.8 +48 10 24 11.3 11.75 V EB 100 GSC770766 V1072 Her 17 59 09.6 +49 36 06 12.7 13.2 V EA 100 GSC770767 V4741 Sgr 17 59 59.6 -30 53 21 9.2 (18. V NA 138770768 V2561 Oph 18 01 48.8 +07 00 50 16.1 (18.5 * UG 139770769 V5097 Sgr 18 02 04.2 -23 37 42 11.8 (14.5 V WR 140 140770770 V4742 Sgr 18 02 21.9 -25 20 32 8.0 (18. V NA 141 142770771 LO Dra 18 02 28.1 +50 46 28 13.5 14.4 V IA 143 144770772 V5098 Sgr 18 02 50.9 -24 16 17 12.04 13.71 V INA 145 GSC770773 V5099 Sgr 18 03 06.0 -27 30 45 15.46 19.89 V UGSU 146 146770774 V2562 Oph 18 03 06.3 +07 24 17 12.3 12.6 * LB 125 GSC770775 V5100 Sgr 18 04 11.2 -24 24 48 13.14 13.68 V INA 145 GSC770776 V2563 Oph 18 04 21.5 +00 36 24 11.6 13.0 * E 147 GSC770777 V2564 Oph 18 04 40.1 +03 46 45 7.34 ( 0.05) V LB: 023 DM770778 V5101 Sgr 18 04 43.7 -21 09 31 11.4 14.7 V WR 220 220770779 V2565 Oph 18 05 22.0 +04 05 47 11.4 11.8 * LB 125 GSC770780 V1073 Her 18 08 35.8 +33 42 05 11.00 11.69 * EW 148 GSC770781 V376 Ser 18 09 51.2 -02 00 42 7.9 8.4 I SR 149 GSC770782 LP Dra 18 09 55.5 +69 40 50 8.50 8.58 V RS 119 DM



IBVS 5422 21
Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m770783 V2566 Oph 18 09 56.9 +00 33 36 12.6 14.4 * SR: 004 USNO770784 V4740 Sgr 18 11 46.0 -30 30 51 6.5 (18. V NA 150 151770785 V1074 Her 18 12 10.8 +30 55 13 12.65 13.3 V EA 104 221770786 V569 Lyr 18 15 21.9 +39 05 46 11.9 12.3 V EA 100 GSC770787 V1075 Her 18 16 24.8 +50 14 16 8.94 8.98 V BY 119 DM770788 V5102 Sgr 18 16 26.1 -16 39 56 11.0 12.6 V SR: 004 GSC770789 V2567 Oph 18 17 19.8 +04 00 34 12.2 12.7 * LB 125 GSC770790 V570 Lyr 18 17 24.6 +42 36 16 11.1 15.8 V M 143 144770791 V2568 Oph 18 18 54.6 +04 11 57 11.3 11.7 * LB 125 GSC770792 V5103 Sgr 18 19 05.8 -30 19 06 11.5 (13.8 V M 004 USNO770793 LQ Dra 18 19 41.8 +50 10 38 11.6 (13.0 V EA 100 GSC770794 V571 Lyr 18 21 02.0 +44 38 43 11.7 12.3 V EA 100 GSC770795 V572 Lyr 18 21 38.3 +42 10 08 10.6 11.0 V EA 100 DM770796 LR Dra 18 21 48.4 +51 24 20 10.8 12.6 V LB 143 144770797 V5104 Sgr 18 22 34.7 -27 06 29 2.99 4.49 K M 081 152770798 V573 Lyr 18 23 01.3 +40 08 35 10.8 11.3 V EW 100 DM770799 V5105 Sgr 18 23 34.8 -27 40 10 11.3 (13.4 V M 004 GSC770800 V4739 Sgr 18 24 46.0 -30 00 41 7.2 (18. V NA 153 222770801 LS Dra 18 24 52.4 +57 47 23 15.6 ( 0.01 ) B RPHS 009 USNO770802 V2569 Oph 18 25 23.0 +03 52 22 12.1 12.4 * LB 125 GSC770803 V1076 Her 18 26 05.8 +23 28 47 4.99 6.72 K M 081 2MASS770804 V574 Lyr 18 27 12.2 +36 14 37 12.01 12.68 * EW 155 GSC770805 V2570 Oph 18 28 10.8 +07 57 15 7.66 7.72 V SRS: 053 DM770806 V377 Ser 18 29 09.3 +04 51 18 12.3 13.5 * SR: 156 USNO770807 V2571 Oph 18 29 34.6 +03 28 12 12.0 14.1 * SR: 156 g2.2770808 V575 Lyr 18 29 43.2 +28 09 55 12.7 ( 0.30 ) V DSCT 157 GSC770809 V2572 Oph 18 30 19.2 +03 47 52 12.7 14.0 * SR: 156 g2.2770810 V5106 Sgr 18 30 49.2 -18 12 44 11.8 (13.2 V M: 004 USNO770811 V468 St 18 33 08.6 -14 43 01 13.9 14.9 * SR: 156 2MASS770812 V469 St 18 33 34.8 -14 36 59 12.5 13.4 * SR: 156 USNO770813 V1077 Her 18 33 47.6 +19 02 15 10.8 12.3 V SRA 158 GSC770814 V470 St 18 34 29.7 -15 33 19 10.5 12.0 V SR: 004 GSC770815 V5107 Sgr 18 37 26.7 -17 45 40 11.7 (13.3 V M: 004 USNO770816 LT Dra 18 37 41.1 +51 56 45 7.48 (12.6 V RCB 159 DM770817 V576 Lyr 18 39 07.8 +41 56 54 12.3 12.7 V EB 100 GSC770818 V4745 Sgr 18 40 02.6 -33 26 56 7.41 (17. V N 229 213770819 V471 St 18 40 18.8 -10 07 29 11.4 (13.3 V M 004 GSC770820 V577 Lyr 18 42 41.4 +45 29 03 14.5 15. p EW 104 223770821 V472 St 18 46 22.0 -05 02 34 8.5 (10.5 I M 149 USNO770822 V1549 Aql 18 46 32.1 -02 57 23 7.5 8.3 I SR 149 GSC770823 V473 St 18 46 43.3 -04 54 00 10.0 10.4 : V SR 149 DM770824 V5108 Sgr 18 47 33.6 -24 07 20 11.8 (14.0 V M: 004 USNO770825 V578 Lyr 18 49 43.4 +40 57 49 12.2 14.2 V LB 143 144770826 V1550 Aql 18 50 43.4 -03 34 31 6.8 7.0 I SR 149 GSC770827 V579 Lyr 18 50 52.3 +43 40 12 12.77 13.25 * EW 160 GSC770828 V580 Lyr 18 51 10.4 +35 35 56 12.79 13.36 * EW 160 GSC



22 IBVS 5422
Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m770829 V1551 Aql 18 52 35.9 -03 12 17 8.0 8.8 I SR 149 USNO770830 V581 Lyr 18 53 43.5 +37 23 36 12.7 13.0 : V EW 100 GSC770831 V474 St 18 55 31.7 -14 19 47 12.4 (13.5 V M 004 USNO770832 V582 Lyr 18 55 38.2 +40 58 57 13.44 14.61 V EW 161 GSC770833 LU Dra 18 59 01.9 +52 28 05 12.2 12.6 V EA/RS 100 GSC770834 V1552 Aql 18 59 11.0 +17 27 04 11.4 (14.3 V M 004 2MASS770835 LV Dra 19 00 13.7 +50 32 00 5.31 5.34 Hp ACV 162 DM770836 V4743 Sgr 19 01 09.3 -22 00 06 5.0 16.8 : V NA 163 224770837 V356 Sge 19 02 47.5 +20 52 40 12.5 13.9 * SR: 156 g2.2770838 V1553 Aql 19 02 56.8 +00 25 48 12.0 (13.8 V M: 004 GSC770839 V1554 Aql 19 03 36.6 +02 37 37 12.8 14.2 I M: 164 g2.2770840 V1555 Aql 19 03 40.4 +01 42 35 12.8 16. : I M 164 2MASS770841 V1556 Aql 19 04 08.0 +02 41 54 11.5 14.9 I M 164 USNO770842 V1557 Aql 19 04 08.4 +01 58 56 12.5 15.5 : I M 164 g2.2770843 V1558 Aql 19 04 18.3 +01 30 41 12.3 14.5 I M 164 g2.2770844 V1559 Aql 19 04 18.3 +02 51 12 11.2 14.4 I M 164 g2.2770845 V1560 Aql 19 04 34.2 +02 06 46 11.9 15.0 I M 164 g2.2770846 V1561 Aql 19 04 39.6 +01 22 18 10.0 13.1 I M 164 g2.2770847 V1562 Aql 19 04 42.8 +02 51 43 12.4 15.1 I M 164 g2.2770848 V1563 Aql 19 04 50.5 +02 22 30 10.7 11.8 I LB 164 g2.2770849 V1564 Aql 19 04 50.8 +02 33 20 11.8 15.2 I M 164 USNO770850 V1565 Aql 19 04 51.2 +01 31 42 11.3 14.5 I M 164 g2.2770851 V1566 Aql 19 04 51.8 +02 54 18 12.4 15.4 : I M 164 2MASS770852 V1567 Aql 19 04 53.2 +02 08 40 10.9 15.1 I M 164 g2.2770853 V1568 Aql 19 04 54.0 +02 37 47 11.9 14.6 I M 164 g2.2770854 V1569 Aql 19 04 55.8 +01 21 29 11.9 15.8 I M 164 g2.2770855 V1570 Aql 19 05 04.6 +01 16 04 10.2 14.8 I M 164 USNO770856 V1571 Aql 19 05 09.7 +02 13 37 11.8 14.0 I M 164 2MASS770857 V1572 Aql 19 05 09.9 +02 18 00 11.9 15.1 I M 164 g2.2770858 V1573 Aql 19 05 10.3 +01 38 02 12.8 15.6 I M 164 USNO770859 V1574 Aql 19 05 14.6 +01 44 52 12.0 15.5 I M 164 USNO770860 V1575 Aql 19 05 14.7 +01 55 52 12.1 14.8 I M 164 164770861 V1576 Aql 19 05 17.3 +01 53 32 12.2 15.6 : I M 164 164770862 V1577 Aql 19 05 18.5 +01 39 36 9.5 13.0 I M 164 g2.2770863 V1578 Aql 19 05 19.9 +02 27 41 11.8 15.5 : I M 164 g2.2770864 V1579 Aql 19 05 21.8 +01 42 33 11.8 15.3 I M 164 USNO770865 V583 Lyr 19 05 33.8 +39 20 04 12.8 13.8 B EA 225 144770866 V1580 Aql 19 05 56.4 +02 56 51 11.4 15.2 I M 164 g2.2770867 V1581 Aql 19 06 01.5 +01 50 03 12.0 15.5 I M 164 g2.2770868 V1582 Aql 19 06 01.6 +02 08 58 12.6 15.0 I M 164 USNO770869 V1583 Aql 19 06 07.6 +01 22 02 10.1 13.6 I M 164 g2.2770870 V1584 Aql 19 06 17.1 +02 12 42 11.1 14.5 I M 164 g2.2770871 V1585 Aql 19 06 19.2 +01 57 02 12.5 15.5 : I M 164 g2.2770872 V1586 Aql 19 06 23.7 +12 38 18 12.4 15.1 * M: 156 g2.2770873 LW Dra 19 06 26.3 +68 29 02 10.9 ( 0.30 ) V SXPHE: 165 226770874 V1587 Aql 19 06 27.9 +00 59 43 12.1 15.7 I M 164 USNO



IBVS 5422 23
Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m770875 V1588 Aql 19 06 28.4 +03 10 19 12.0 15.0 I M 164 USNO770876 V1589 Aql 19 06 39.5 +03 26 22 11.4 14.8 I M 164 2MASS770877 V1590 Aql 19 06 41.1 +03 02 21 13.0 15.4 I M 164 2MASS770878 V1591 Aql 19 06 43.1 +03 17 12 12.9 15.4 I M 164 USNO770879 V1592 Aql 19 06 45.4 +03 16 38 12.9 15.3 I M 164 USNO770880 V1593 Aql 19 06 46.9 +03 25 22 11.5 14.5 I M 164 g2.2770881 LX Dra 19 06 52.7 +68 26 26 11.02 11.36 V SR 166 GSC770882 V1594 Aql 19 06 55.8 +02 59 44 12.1 15. : I M 164 USNO770883 V1595 Aql 19 06 58.2 +02 59 09 13.1 15.4 I M 164 g2.2770884 V1596 Aql 19 07 01.2 +01 29 59 11.7 15.2 I M 164 g2.2770885 V1597 Aql 19 07 03.2 +02 31 02 13.2 15.6 I M 164 g2.2770886 V1598 Aql 19 07 11.6 -04 10 01 10.2 (12.0 I M 149 USNO770887 V1599 Aql 19 07 12.9 +03 21 04 11.2 14.5 I M 164 g2.2770888 V1600 Aql 19 07 13.2 +01 17 20 10.5 14.2 I M 164 USNO770889 V1601 Aql 19 07 14.1 +03 25 06 11.8 15.0 I M 164 g2.2770890 V1602 Aql 19 07 19.3 +01 49 34 11.2 15.5 I M 164 g2.2770891 V1603 Aql 19 07 27.1 +02 24 34 11.0 14.4 I M 164 USNO770892 V1604 Aql 19 07 28.3 +12 23 45 12.7 13.8 * SR: 156 g2.2770893 V1548 Aql 19 07 28.4 +11 44 46 10.8 (18. V N 167 168770894 V1605 Aql 19 07 30.9 +02 33 42 11.5 14.6 I M 164 2MASS770895 V1606 Aql 19 07 31.2 +12 23 58 13.4 15.9 * M: 156 g2.2770896 V1607 Aql 19 07 34.1 +02 50 10 11.5 15.3 I M 164 USNO770897 V1608 Aql 19 07 37.6 +03 29 27 12.6 15.5 : I M 164 USNO770898 V1609 Aql 19 08 06.3 +02 17 42 12.2 15.5 I M 164 g2.2770899 V1610 Aql 19 08 07.0 +02 19 09 12.8 13.8 I SR 164 g2.2770900 V1611 Aql 19 08 10.0 +02 31 50 12.4 15.6 I M 164 USNO770901 V1612 Aql 19 08 18.4 +01 46 28 11.9 15.5 : I M 164 USNO770902 V1613 Aql 19 08 33.7 +01 55 53 11.9 15.0 I M 164 USNO770903 V1614 Aql 19 08 45.8 +03 16 02 8.7 10.8 I SR 164 USNO770904 V1615 Aql 19 08 48.1 +01 39 29 10.5 14.5 I M 164 USNO770905 V1616 Aql 19 08 49.7 +02 50 44 12.0 15.5 : I M 164 2MASS770906 V1617 Aql 19 09 02.8 +03 06 25 12.5 15.2 I M 164 g2.2770907 V1618 Aql 19 09 17.3 +02 54 52 10.4 14.0 I M 164 USNO770908 V5109 Sgr 19 09 21.7 -17 03 59 11.8 14.0 V SR: 004 GSC770909 V1619 Aql 19 09 31.3 +03 03 16 12.4 15.2 I M 164 g2.2770910 V1620 Aql 19 09 40.9 +02 13 26 12.2 14.9 I M 164 g2.2770911 V1621 Aql 19 09 53.0 +02 54 21 11.6 15.0 I M 164 USNO770912 V1622 Aql 19 09 53.6 +02 46 27 10.8 14.0 I M 164 USNO770913 V1623 Aql 19 09 58.9 +02 51 33 13.0 15.2 I M 164 USNO770914 V1624 Aql 19 10 02.7 +03 03 51 12.0 16. : I M 164 g2.2770915 V1625 Aql 19 10 06.6 +03 43 28 11.8 14.2 I M 164 USNO770916 V1626 Aql 19 10 07.0 +03 08 17 12.0 15.3 I M 164 g2.2770917 V1627 Aql 19 10 08.6 +02 16 30 12.3 15.5 : I M 164 g2.2770918 V1628 Aql 19 10 12.3 +02 44 38 11.7 15.0 I M 164 USNO770919 V1629 Aql 19 10 21.7 +02 58 08 12.8 15.5 I M 164 g2.2770920 V1630 Aql 19 10 21.8 +02 24 20 13.1 15.5 I M 164 g2.2
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Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m770921 V1631 Aql 19 10 23.5 +02 25 25 12.8 15.3 I M 164 g2.2770922 V1632 Aql 19 10 25.6 +02 18 33 12.3 15.3 I M 164 g2.2770923 V584 Lyr 19 10 59.4 +28 56 39 15.68 (18.5 V UG: 169 169770924 V1633 Aql 19 11 10.9 +02 35 02 13.3 15.5 I M 164 g2.2770925 V1634 Aql 19 11 30.4 +02 50 24 13.0 15.3 I M 164 g2.2770926 V1635 Aql 19 12 00.7 +02 34 30 13. : 15.2 : I M 164 2MASS770927 V1636 Aql 19 12 33.2 -03 08 36 9.8 10.6 I SR 149 GSC770928 V1637 Aql 19 13 48.6 -05 29 52 7.0 7.7 I SR 149 GSC770929 LY Dra 19 13 51.5 +66 02 44 8.88 8.93 V SRS 053 DM770930 V585 Lyr 19 13 58.5 +40 44 09 14.9 17. : B UGSU: 170 170770931 V2276 Cyg 19 15 18.9 +52 29 36 11.4 11.8 V EA 100 GSC770932 V586 Lyr 19 15 20.6 +39 58 50 11.0 (16.0 V M 143 144770933 V2277 Cyg 19 15 33.7 +44 37 01 10.5 11.1 V EA 100 DM770934 V2278 Cyg 19 16 34.6 +52 48 56 13.30 13.62 * EW 171 GSC770935 V587 Lyr 19 17 26.5 +37 10 41 14.3 (17.1 B UG 170 170770936 V1638 Aql 19 17 31.4 +08 27 18 12.8 (14.0 V M: 004 USNO770937 V1639 Aql 19 18 41.1 +07 24 03 11.8 12.1 * LB 125 GSC770938 V2279 Cyg 19 18 54.5 +43 49 26 12.2 14.0 V RS: 143 144770939 V588 Lyr 19 19 55.0 +40 52 40 12.5 14.0 V SRA 143 144770940 V1640 Aql 19 20 35.0 -03 57 51 11.9 ( 2.50 ) R M 172 172770941 V1641 Aql 19 20 50.1 +07 23 15 12.8 13.2 * LB 125 GSC770942 V2280 Cyg 19 21 43.9 +48 03 57 13.32 14.08 * EW 171 GSC770943 V1642 Aql 19 21 57.3 +03 55 55 12.4 12.9 * LB 125 GSC770944 V1643 Aql 19 24 29.7 +04 56 40 11.4 12.9 * SR: 156 USNO770945 V1644 Aql 19 24 42.8 +04 06 56 12.1 12.7 * LB 125 GSC770946 V1645 Aql 19 24 48.3 -08 29 20 10.5 12.6 V SR: 004 GSC770947 V2281 Cyg 19 25 06.9 +45 56 03 12.1 12.6 V EA 100 GSC770948 V589 Lyr 19 25 31.8 +42 51 13 11.6 12.0 V EW 100 GSC770949 V2282 Cyg 19 25 37.9 +53 25 20 12.02 12.30 * EW: 171 GSC770950 V423 Vul 19 27 44.3 +24 23 28 10.4 12.3 * SR: 156 USNO770951 V2283 Cyg 19 28 39.0 +45 05 52 12.1 (16.0 V M 143 144770952 V424 Vul 19 29 42.4 +25 44 45 12.1 13.0 * SR: 156 2MASS770953 V2284 Cyg 19 29 55.0 +48 55 00 12.71 13.45 * EW 161 GSC770954 V425 Vul 19 30 06.6 +23 34 39 12.5 (14.9 * M: 156 2MASS770955 V2285 Cyg 19 30 32.9 +48 03 25 11.6 15.2 V M 143 144770956 V2286 Cyg 19 30 35.8 +31 58 48 7.51 ( 0.03 ) V LB 023 DM770957 V426 Vul 19 30 53.9 +20 52 40 13.1 15.7 * M: 156 USNO770958 V427 Vul 19 31 11.3 +25 17 45 13.0 13.9 * SR: 156 2MASS770959 V2287 Cyg 19 32 07.7 +52 37 14 11.6 12.1 V EB 100 GSC770960 V428 Vul 19 32 09.9 +21 14 25 11.8 14.2 * SR: 156 2MASS770961 V429 Vul 19 32 50.6 +21 17 22 11.4 12.9 * SR: 156 2MASS770962 V2288 Cyg 19 33 10.6 +38 58 34 11.9 14.2 V SRA 143 144770963 V1646 Aql 19 34 21.5 +03 54 43 11.9 12.4 * EA 125 GSC770964 LZ Dra 19 34 33.8 +74 03 06 12.4 ( 0.5 ) V EW/KW 173 227770965 V2289 Cyg 19 34 36.2 +51 07 42 15.7 (19.0 V UG 174 019770966 V2290 Cyg 19 35 23.1 +48 03 01 13.61 15.24 V EA 175 144
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Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m770967 V2291 Cyg 19 36 58.3 +47 48 31 11.5 11.8 V EA: 100 GSC770968 V2292 Cyg 19 37 38.5 +49 07 51 11.8 16.0 V M 143 144770969 V2293 Cyg 19 39 08.5 +43 23 50 12.2 13.9 V SRA 143 144770970 V5110 Sgr 19 39 45.2 -17 29 31 10.9 (15.0 V M 004 GSC770971 V5111 Sgr 19 40 00.6 -31 13 17 11.8 ( 0.04 ) V DSCTC 101 GSC770972 V1647 Aql 19 40 08.3 -10 22 26 13.5 ( 0.46 ) R EW 176 GSC770973 V2294 Cyg 19 40 29.4 +50 25 52 13.23 13.58 * EW 177 GSC770974 V1648 Aql 19 41 08.3 +02 02 31 10.95 11.22 V * 178 GSC770975 V357 Sge 19 41 38.3 +18 34 29 11.2 12.2 * SR: 156 2MASS770976 V2295 Cyg 19 42 06.6 +38 03 37 12.2 14.2 V SR 143 144770977 V2296 Cyg 19 42 08.4 +47 22 57 11.8 15.5 V M 143 144770978 V2297 Cyg 19 43 08.7 +41 34 14 12.6 14.7 V SRA 143 144770979 V2298 Cyg 19 44 15.7 +39 11 12 12.0 14.8 V M 143 144770980 V1649 Aql 19 45 06.6 +03 55 53 12.7 13.3 * LB 125 GSC770981 V2299 Cyg 19 47 15.8 +44 27 07 13.2 14.7 V LB 143 144770982 V2300 Cyg 19 47 58.8 +38 45 55 11.8 13.7 V SRA 143 144770983 V1650 Aql 19 48 14.9 +03 51 13 11.1 11.4 * LB 125 GSC770984 V1651 Aql 19 48 36.8 +07 21 17 12.7 13.2 * LB 125 USNO770985 V430 Vul 19 49 25.9 +22 34 05 12.5 13.2 * SR: 156 USNO770986 V2301 Cyg 19 49 26.4 +37 31 58 12.5 14.0 V LB 143 144770987 V1652 Aql 19 49 47.2 +04 07 24 13.0 13.6 * LB 125 GSC770988 V431 Vul 19 50 29.3 +23 14 42 12.5 13.3 * SR: 156 2MASS770989 V2302 Cyg 19 50 39.6 +50 42 23 11.8 14.8 V M 143 179770990 V2303 Cyg 19 52 06.7 +43 31 08 11.5 13.5 V LB 143 144770991 V5112 Sgr 19 52 52.7 -17 01 50 8.68 8.95 V E: 178 DM770992 V2304 Cyg 19 52 53.3 +46 21 46 11.8 13.5 V LB 143 179770993 V2305 Cyg 19 53 47.9 +47 11 44 11.4 14.6 V M 143 179770994 V1653 Aql 19 53 59.4 +07 14 45 12.0 12.4 * LB 125 GSC770995 V2306 Cyg 19 58 14.5 +32 32 42 15.16 ( 0.9 ) U XPM 180 180770996 V2307 Cyg 19 58 28.3 +47 06 10 11.0 15.0 V M 143 179770997 V2308 Cyg 19 59 12.0 +48 43 33 11.4 15.2 V M 143 179770998 V2309 Cyg 19 59 39.0 +47 31 33 12.0 (16.1 V M 143 144770999 MM Dra 19 59 44.4 +65 10 06 14.45 14.93 V EW 181 181771000 V432 Vul 20 00 15.5 +23 58 44 10.9 12.0 * SR: 156 2MASS771001 V433 Vul 20 00 32.6 +22 40 15 10.3 11.2 * SR: 156 GSC771002 V434 Vul 20 00 33.2 +22 43 41 11.4 12.3 * SR: 156 GSC771003 V435 Vul 20 01 01.4 +25 37 45 11.3 12.8 * SR: 156 2MASS771004 V1654 Aql 20 02 47.0 +03 19 34 7.48 ( 0.04b ) V BY 182 DM771005 V1655 Aql 20 03 02.8 +15 27 42 8.23 8.43 V SR 183 DM771006 V2310 Cyg 20 03 45.6 +47 42 17 13.2 (16.0 V LB 143 179771007 V2274 Cyg 20 07 17.9 +36 04 37 11.7 (18. V NA 184 185771008 V358 Sge 20 07 36.2 +17 44 50 14.2 15.3 B EA 186 186771009 V1656 Aql 20 09 51.5 +15 57 34 13.4 14.8 B EA/RS 187 187771010 V1657 Aql 20 10 43.2 +04 55 52 13.9 ( 0.85 ) R SR: 188 188771011 V1658 Aql 20 10 43.8 +04 54 49 9.50 ( 0.14R) V BY 188 188771012 V1659 Aql 20 11 03.3 +04 55 10 9.00 ( 0.11R) V BY 188 188
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Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m771013 V2311 Cyg 20 11 52.9 +41 36 05 13.40 14.63 * EA 189 USNO771014 V2312 Cyg 20 12 03.7 +47 44 13 6.92 ( 0.08b) V LPB 190 DM771015 V1660 Aql 20 14 48.7 +03 55 32 12.1 12.4 * DSCT: 122 GSC771016 V2313 Cyg 20 21 17.5 +30 34 41 10.46 10.87 V SRB 191 GSC771017 V2314 Cyg 20 22 10.2 +31 15 11 8.64 8.76 Hp EA 192 DM771018 MN Dra 20 23 38.2 +64 36 27 15.7 19.4 R UGSU 193 193771019 MO Dra 20 23 57.6 +63 02 33 12.93 14.45 V EA 194 194771020 NY Del 20 25 15.7 +07 25 34 12.6 13.5 * LB 125 GSC771021 V436 Vul 20 27 18.6 +28 19 44 8.81 ( 0.05 ) V BE 119 DM771022 CK Mi 20 32 54.8 -35 43 30 10.1 11.7 V SR: 004 DM771023 CL Mi 20 33 01.7 -33 55 28 9.8 10.8 V SR: 004 DM771024 V2315 Cyg 20 34 45.8 +32 48 13 11.3 13.3 V SRA 144 144771025 V1661 Aql 20 34 51.7 -02 42 55 12.6 13.6 V SR: 004 GSC771026 V1662 Aql 20 35 50.6 -01 36 20 11.1 13.1 V SR: 004 GSC771027 BZ Cap 20 36 18.0 -24 18 14 10.4 11.0 V SR: 004 DM771028 CM Mi 20 36 54.6 -43 22 31 14.9 15.9 B NL 003 USNO771029 V2316 Cyg 20 37 00.2 +33 54 09 13.0 16.0 V M 144 144771030 V2317 Cyg 20 37 01.2 +30 39 47 12.1 15.0 V M 144 144771031 V2318 Cyg 20 37 11.3 +34 22 15 12.4 14.5 V SRA 144 144771032 CN Mi 20 37 18.5 -33 03 01 10.8 12.2 V SR: 004 DM771033 V2319 Cyg 20 38 19.8 +34 12 21 13.4 (16.0 V LB: 144 144771034 CO Mi 20 38 41.9 -28 04 47 12.2 13.2 V SR: 004 GSC771035 V437 Vul 20 39 01.1 +27 29 33 13.3 15.0 V SRA 144 144771036 MP Aqr 20 39 12.4 -09 23 10 10.2 10.9 V SR: 004 DM771037 MQ Aqr 20 39 34.7 -06 50 04 12.7 13.6 V SR: 004 GSC771038 V2320 Cyg 20 39 50.1 +34 37 18 11.8 13.2 V LB 144 144771039 CP Mi 20 40 17.6 -30 25 31 11.4 12.3 V SR: 004 GSC771040 CQ Mi 20 41 13.1 -28 16 22 11.8 12.9 V SR: 004 DM771041 MR Aqr 20 41 21.0 -05 45 03 12.2 13.1 V SR: 004 GSC771042 MS Aqr 20 42 22.5 -02 54 42 10.6 11.3 V SR: 004 GSC771043 CR Mi 20 42 46.4 -29 29 15 11.3 12.1 V SR: 004 DM771044 MT Aqr 20 42 54.3 -10 11 08 10.0 10.8 V SR: 004 DM771045 V2321 Cyg 20 43 00.6 +33 24 44 13.7 (16.0 V LB: 144 144771046 V438 Vul 20 43 21.1 +26 24 37 12.5 (20. V M 144 144771047 CC Cap 20 44 09.8 -22 18 13 11.7 12.8 V SR: 004 GSC771048 V439 Vul 20 44 12.5 +26 12 46 12.0 15.8 V M 144 144771049 CS Mi 20 44 40.7 -32 00 13 11.9 12.6 V SR: 004 DM771050 V440 Vul 20 45 01.2 +27 15 07 12.5 (16.0 V M 144 144771051 MU Aqr 20 48 13.3 -01 29 26 11.2 ( 0.61 ) R EW 195 GSC771052 V441 Vul 20 49 05.9 +23 21 52 13.1 (16.0 V SR 144 144771053 MV Aqr 20 50 37.4 -13 50 13 12.3 13.0 V SR: 004 GSC771054 MW Aqr 20 51 27.5 -02 52 39 11.6 12.1 V SR: 004 GSC771055 NZ Del 20 51 44.6 +03 55 15 12.4 13.1 * LB 125 GSC771056 CD Cap 20 52 35.9 -26 38 51 12.3 13.0 V SR: 004 GSC771057 MX Aqr 20 52 46.0 -07 45 38 9.4 10.4 V SR: 004 DM771058 V2322 Cyg 20 53 09.5 +32 31 05 13.2 (16.2 V M: 144 144
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Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m771059 V2323 Cyg 20 53 48.0 +53 13 59 13.2 17.0 I M 012 013771060 V703 Cep 20 54 37.6 +56 05 34 16.4 18.9 I M 012 013771061 MY Aqr 20 55 56.1 -01 21 14 11.5 12.5 V SR: 004 GSC771062 CT Mi 20 57 15.9 -30 45 52 13.5 14.3 V SR: 004 GSC771063 V2324 Cyg 20 58 55.6 +49 31 13 11.58 11.80 V * 178 GSC771064 V442 Vul 20 59 09.6 +27 26 40 2.97 4.07 K M 081 154771065 V443 Vul 21 01 29.9 +25 03 43 12.0 15.0 V M 144 144771066 CE Cap 21 02 42.8 -23 46 55 11.6 12.2 V SR: 004 228771067 V2275 Cyg 21 03 02.0 +48 45 53 6.66 (15. V NA 196 197771068 CU Mi 21 03 08.5 -39 30 06 12.8 13.5 V SR: 004 GSC771069 CF Cap 21 03 31.6 -24 55 55 12.8 13.6 V SR: 004 GSC771070 V2325 Cyg 21 04 05.5 +32 30 13 11.0 15.5 V SR 144 144771071 V444 Vul 21 04 05.6 +26 32 12 12.2 15.0 V M 144 144771072 MZ Aqr 21 05 13.0 -10 18 02 11.2 12.0 V SR: 004 GSC771073 V2326 Cyg 21 05 32.2 +35 25 06 12.8 14.2 V EB: 144 144771074 V2327 Cyg 21 07 55.7 +35 35 22 13.1 14.4 V SRA 144 144771075 V445 Vul 21 08 01.2 +23 43 45 10.5 14.4 V M 144 144771076 V446 Vul 21 09 01.2 +27 31 23 9.7 11.1 V LB 144 144771077 V2328 Cyg 21 10 14.8 +31 29 41 11.2 14.3 V SRA 144 144771078 V2329 Cyg 21 10 19.3 +33 28 54 11.3 14.6 V M 144 144771079 V2330 Cyg 21 10 47.7 +34 20 06 10.4 14.9 V M 144 144771080 V2331 Cyg 21 11 13.6 +34 19 14 12.5 14.6 V L 144 144771081 V2332 Cyg 21 11 20.0 +31 23 19 11.2 (15.0 V M 144 144771082 V447 Vul 21 13 43.6 +28 00 14 11.7 (16.0 V M 144 144771083 V2333 Cyg 21 14 12.3 +36 39 00 10.6 (14.7 V M 144 144771084 CV Mi 21 14 45.4 -27 58 41 12.9 (14.7 V M: 004 GSC771085 V2334 Cyg 21 16 45.0 +29 13 40 12.2 (14.4 V LB 144 144771086 V2335 Cyg 21 17 09.6 +31 07 50 11.5 15.0 V M 144 144771087 CG Cap 21 18 01.2 -23 27 50 13.2 14.1 V SR: 004 GSC771088 V2336 Cyg 21 18 34.7 +33 44 31 13.5 15.9 V SRA 144 144771089 CH Cap 21 19 37.5 -22 42 27 11.8 12.6 V SR: 004 DM771090 V2337 Cyg 21 19 39.9 +35 00 12 12.1 13.3 V LB: 144 144771091 V2338 Cyg 21 19 53.0 +35 08 57 11.8 13.3 V LB: 144 144771092 V448 Vul 21 20 19.5 +28 08 58 12.4 14.1 V LB 144 144771093 V2339 Cyg 21 20 32.0 +33 07 18 10.7 13.2 V SRA 144 144771094 CI Cap 21 22 01.6 -21 37 27 13.9 15.3 V SR: 004 GSC771095 V704 Cep 21 23 09.2 +55 49 15 9.0 11.7 I M 012 013771096 CW Mi 21 23 51.2 -38 52 58 9.5 10.5 V SR: 004 DM771097 V449 Vul 21 25 18.9 +27 03 26 13.3 15.6 V SRA 144 144771098 V380 Peg 21 25 27.6 +22 25 42 11.9 13.4 V SRA 144 144771099 V381 Peg 21 28 30.2 +10 45 22 12.65 13.26 V EW 198 GSC771100 V2340 Cyg 21 28 44.9 +48 58 42 11.8 12.3 B DCEP 199 GSC771101 V382 Peg 21 29 55.8 +23 13 05 12.0 13.0 V LB 144 144771102 V383 Peg 21 31 17.6 +26 44 06 11.1 (15.0 V M 144 144771103 V2341 Cyg 21 31 54.7 +33 03 03 11.5 15.6 V M 144 144771104 XX PsA 21 34 27.9 -25 42 33 10.7 12.3 V SR: 004 DM
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Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m771105 V2342 Cyg 21 35 09.8 +31 11 36 12.7 14.8 V SRA 144 144771106 V2343 Cyg 21 36 04.2 +36 13 47 11.3 12.9 V SR 144 144771107 V2344 Cyg 21 39 32.3 +30 03 51 14.0 15.5 V SRB 144 144771108 V2345 Cyg 21 39 33.3 +50 56 30 14.1 16.8 I M 012 013771109 CK Cap 21 39 53.4 -15 40 35 12.0 12.8 V LB: 004 GSC771110 V2346 Cyg 21 39 55.1 +31 19 16 12.5 16.0 V M 144 144771111 V2347 Cyg 21 43 00.1 +32 41 39 11.4 13.7 V LB 144 144771112 V2348 Cyg 21 43 10.3 +35 45 14 13.2 15.1 V SR 144 144771113 V2349 Cyg 21 43 43.6 +53 46 01 16.50 16.85 V EA 200 200771114 V2350 Cyg 21 43 50.3 +53 42 46 16.40 16.56 V EA 200 200771115 V2351 Cyg 21 43 51.3 +53 43 06 15.97 16.07 V LPB: 200 200771116 NN Aqr 21 43 54.0 -00 13 41 13.47 14.14 R EW 201 201771117 V2352 Cyg 21 43 58.2 +53 42 45 16.16 16.28 V LPB: 200 200771118 V2353 Cyg 21 44 03.0 +53 42 12 13.16 13.19 V BE 200 200771119 V2354 Cyg 21 44 05.3 +53 42 36 14.39 14.43 V LPB: 200 200771120 V2355 Cyg 21 44 07.3 +53 41 56 14.26 14.31 V E: 200 200771121 V2356 Cyg 21 44 47.4 +34 27 16 10.8 (16.0 V LB 144 144771122 V2357 Cyg 21 46 09.7 +35 56 16 11.6 15.2 V M 144 144771123 V2358 Cyg 21 46 45.5 +50 03 59 15.9 17.6 I M 012 013771124 V705 Cep 21 46 52.6 +60 13 48 14.3 17.4 I M 012 013771125 V384 Peg 21 51 54.3 +09 01 21 16.5 ( 0.02 ) B RPHS 071 g2.2771126 V385 Peg 21 51 55.4 +29 17 14 11.9 13.5 V LB 144 144771127 V386 Peg 21 52 58.6 +33 48 30 11.6 13.1 V SR 144 144771128 V387 Peg 21 54 18.7 +09 11 44 16.5 ( 0.02 ) B RPHS 009 121771129 V2359 Cyg 21 56 27.8 +53 46 19 12.4 13.2 V SR: 004 GSC771130 V388 Peg 21 57 32.4 +08 55 16 16.7 ( 2.10 ) R XM 202 202771131 V2360 Cyg 21 57 33.1 +53 47 48 11.8 12.7 V SR: 004 GSC771132 V389 Peg 21 59 40.7 +29 39 59 12.0 13.5 V SR 144 144771133 V390 Peg 22 02 15.1 +28 45 50 9.64 9.71 V SR 053 DM771134 V391 Peg 22 04 12.2 +26 25 08 14.3 ( 0.02 ) B RPHS 071 GSC771135 V706 Cep 22 04 58.2 +54 07 40 13.8 14.5 V SR: 004 GSC771136 V392 Peg 22 07 09.9 +28 28 37 12.0 16.1 V M 144 144771137 V441 La 22 09 37.4 +52 34 16 12.2 ( 0.22*) R EW 203 GSC771138 V707 Cep 22 40 59.8 +69 46 15 9.9 12.4 I M 012 013771139 V708 Cep 22 48 14.0 +69 58 29 7.7 11.0 I M 012 013771140 V393 Peg 22 48 45.2 +12 20 05 16.73 ( 0.18*) y ZZB 204 121771141 V442 La 22 51 38.9 +51 50 42 12.26 ( 0.30 ) V * 205 GSC771142 V394 Peg 22 56 46.1 +12 52 50 15.6 ( 0.07*) V ZZA 025 USNO771143 XY PsA 22 57 54.0 -26 59 54 10.5 12.2 V SR: 004 DM771144 V709 Cep 22 58 09.1 +66 21 12 12.63 20.6 * N: 206 207771145 V710 Cep 23 04 46.7 +64 05 25 7.41 7.75 V EB 208 DM771146 V711 Cep 23 05 15.0 +63 23 45 8.95 ( 0.23 ) V EA 209 209771147 CC Sl 23 15 31.9 -30 48 47 13.4 17.3 V UGSU 210 USNO771148 V395 Peg 23 20 23.2 +16 47 23 10.97 11.11 V RS 119 DM771149 EI Ps 23 29 54.2 +06 28 11 12.5 16.5 V UGSU 211 g2.2771150 V396 Peg 23 32 32.6 +10 33 20 12.12 12.43 * EW 212 GSC
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Table 1 (ontinued)No. Name R.A., Del., 2000.0 Max Min Type Ref.h m s o ' " m m771151 V712 Cep 23 48 33.2 +68 50 14 13.1 14.9 V LB 004 GSC771152 V955 Cas 23 51 37.2 +63 00 37 15.7 22.0 I M 012 013

Table 2V428 And = 770008 = AFGL 89 = BD +43Æ113 = BS 0152 = GSC 2796.02404 = HD 3346= HIP 002900 = IRAS 00340+4412 = IRC +40011 = NSV 15135= PPM 043119 = SAO 036509.V429 And = 770009 = FBS 0039+430 = HS 0039+4302.V430 And = 770044 = GSC 2305.00952 = IRAS 01329+3555 = Tmz V783.V431 And = 770052 = GSC 3287.02258 = IRAS 01392+4842 = Tmz V849.V432 And = 770060 = GSC 3279.00401 = IRAS 01461+4505 = Tmz V845.V433 And = 770063 = GSC 2816.00301 = IRAS 01486+3900 = IRC +40029 = Tmz V842.V434 And = 770064 = GSC 2828.00395 = IRAS 01502+4352 = Tmz V844.V435 And = 770079 = GSC 3285.01710 = IRAS 02096+4657 = Tmz V846.V436 And = 770090 = BD +42Æ502 = GSC 2839.00214 = HD 14437 = HIP 010951 = PPM 045007= SAO 037963.V437 And = 770099 = GSC 2839.01779 = IRAS 02242+4246 = Tmz V847.V438 And = 770106 = GSC 2844.01862 = IRAS 02308+4318 = Tmz V848.BE Ant = 770249 = CCS-I 1656 = CCS-II 2739 = GSC 7187.01517 = Tmz V771.PR Aps = 770312 = CoD {73Æ1000 = CPD {73Æ1340 = GSC 9269.00266 = HD 128862= HIP 072055 = NSV 20161 = PPM 372382.MP Aqr = 771036 = BD {09Æ5533 = GSC 5759.02122 = IRAS 20365{0933 = IRC {10543= Tmz V810.MQ Aqr = 771037 = GSC 5189.00071 = IRAS 20368{0700 = Tmz V811.MR Aqr = 771041 = GSC 5189.01523 = IRAS 20387{0555 = Tmz V813.MS Aqr = 771042 = GSC 5181.00642 = IRAS 20397{0305 = Tmz V817.MT Aqr = 771044 = BD {10Æ5480 = GSC 5760.00963 = IRAS 20401{1021 = Tmz V809.MU Aqr = 771051 = GSC 5178.01376 = NPM {01.1070.MV Aqr = 771053 = GSC 5769.00810 = IRAS 20478{1401 = Tmz V808.MW Aqr = 771054 = GSC 5182.00005 = IRAS 20488{0304 = Tmz V818.MX Aqr = 771057 = BD {08Æ5503 = GSC 5757.00547 = IRAS 20500{0757 = IRC {10552= Tmz V807 = NPM {07.2577 = PPM 204561 = RAFGL 5551S= SAO 144898.MY Aqr = 771061 = GSC 5179.01984 = IRAS 20533{0132 = Tmz V819.MZ Aqr = 771072 = BD {10Æ5591nf = GSC 5775.00988 = IRAS 21025{1030 = Tmz V820.NN Aqr = 771116 = GSC 5209.00225 = Var \N" in Aqr.V1548 Aql = 770893 = Nova Aql 2001 = TAV J1907+117.V1549 Aql = 770822 = GSC 5118.00332 = IRAS 18439{0300 = IRC 00375 = Hassforther V44= RAFGL 5293S.V1550 Aql = 770826 = GSC 5118.00470 = IRAS 18481{0338 = IRC 00383 = Hassforther V43.V1551 Aql = 770829 = IRAS 18499{0316 = IRC 00386 = Hassforther V42 = RAFGL 5311S.V1552 Aql = 770834 = IRAS 18569+1722 = Mis V0200.V1553 Aql = 770838 = AN 793.1936 = CSV 4501 = GSC 0462.02357 = HV 9582= IRAS 19003+0021 = Had V69 = Prager 4959.V1554 Aql = 770839 = 95 near NGC 6749.V1555 Aql = 770840 = IRAS 19011+0138 = 39 near NGC 6749 = 148 near NGC 6749.V1556 Aql = 770841 = IRAS 19016+0237 = 63 near NGC 6749.V1557 Aql = 770842 = IRAS 19016+0154 = 2 near NGC 6749.V1558 Aql = 770843 = 15 near NGC 6749 = 40 near NGC 6749.V1559 Aql = 770844 = IRAS 19017+0246 = 44 near NGC 6749.V1560 Aql = 770845 = 3 near NGC 6749.V1561 Aql = 770846 = IRAS 19021+0117 = 36 near NGC 6749 = 151b near NGC 6749.V1562 Aql = 770847 = IRAS 19022+0247 = 17 near NGC 6749.V1563 Aql = 770848 = IRAS 19023+0217 = 19 near NGC 6749.V1564 Aql = 770849 = IRAS 19023+0228 = 5 near NGC 6749.V1565 Aql = 770850 = IRAS 19023+0127 = 92 near NGC 6749.V1566 Aql = 770851 = IRAS 19023+0249 = 17b near NGC 6749.
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Table 2 (ontinued)V1567 Aql = 770852 = IRAS 19023+0204 = 7 near NGC 6749.V1568 Aql = 770853 = IRAS 19024+0233 = 4 near NGC 6749.V1569 Aql = 770854 = IRAS 19023+0116 = 36A near NGC 6749.V1570 Aql = 770855 = IRAS 19025+0111 = 37 near NGC 6749.V1571 Aql = 770856 = IRAS 19026+0209 = 6-12 near NGC 6749.V1572 Aql = 770857 = IRAS 19026+0213 = 26 near NGC 6749.V1573 Aql = 770858 = 41 near NGC 6749.V1574 Aql = 770859 = 91 near NGC 6749.V1575 Aql = 770860 = IRAS 19027+0151 = A-1 near NGC 6749.V1576 Aql = 770861 = IRAS 19027+0148 = A-2 near NGC 6749.V1577 Aql = 770862 = IRAS 19027+0134 = 42 near NGC 6749.V1578 Aql = 770863 = IRAS 19028+0223 = 27 near NGC 6749.V1579 Aql = 770864 = 10 near NGC 6749.V1580 Aql = 770866 = IRAS 19034+0252 = 31b near NGC 6749.V1581 Aql = 770867 = IRAS 19035+0145 = 4-3 near NGC 6749.V1582 Aql = 770868 = 8 near NGC 6749.V1583 Aql = 770869 = IRAS 19035+0117 = 37b near NGC 6749 = 60 near NGC 6749.V1584 Aql = 770870 = IRAS 19037+0207 = 9 near NGC 6749.V1585 Aql = 770871 = IRAS 19038+0152 = 12 near NGC 6749.V1586 Aql = 770872 = Mis V0954.V1587 Aql = 770874 = IRAS 19039+0055 = 37h near NGC 6749.V1588 Aql = 770875 = 6-6 near NGC 6749.V1589 Aql = 770876 = GSC 0466.00506S = IRAS 19041+0321 = 31ter near NGC 6749.V1590 Aql = 770877 = GSC 0466.02783 = 20 near NGC 6749.V1591 Aql = 770878 = 6-4 near NGC 6749.V1592 Aql = 770879 = 6-4b near NGC 6749.V1593 Aql = 770880 = 31 near NGC 6749.V1594 Aql = 770882 = IRAS 19044+0254 = 20b near NGC 6749.V1595 Aql = 770883 = 20 near NGC 6749.V1596 Aql = 770884 = IRAS 19044+0125 = 51 near NGC 6749.V1597 Aql = 770885 = 81 near NGC 6749.V1598 Aql = 770886 = IRAS 19045{0414 = Hassforther V16.V1599 Aql = 770887 = IRAS 19047+0316 = 30 near NGC 6749.V1600 Aql = 770888 = IRAS 19046+0112 = 80 near NGC 6749.V1601 Aql = 770889 = 6-2 near NGC 6749.V1602 Aql = 770890 = IRAS 19047+0144 = 53b near NGC 6749.V1603 Aql = 770891 = X-2 near NGC 6749.V1604 Aql = 770892 = IRAS 19051+1218 = Mis V0955.V1605 Aql = 770894 = IRAS 19049+0228 = X-1 near NGC 6749.V1606 Aql = 770895 = Mis V0956.V1607 Aql = 770896 = 19-II near NGC 6749.V1608 Aql = 770897 = IRAS 19051+0324 = 32 near NGC 6749.V1609 Aql = 770898 = 82b near NGC 6749.V1610 Aql = 770899 = 82 near NGC 6749.V1611 Aql = 770900 = 18 near NGC 6749.V1612 Aql = 770901 = IRAS 19057+0141 = 53 near NGC 6749.V1613 Aql = 770902 = IRAS 19060+0150 = 52b near NGC 6749.V1614 Aql = 770903 = IRAS 19062+0311 = IRC 00414 = 25d near NGC 6749.V1615 Aql = 770904 = IRAS 19062+0134 = 52 near NGC 6749.V1616 Aql = 770905 = IRAS 19063+0245 = 83 near NGC 6749.V1617 Aql = 770906 = 25 near NGC 6749.V1618 Aql = 770907 = IRAS 19067+0249 = 33 near NGC 6749.V1619 Aql = 770909 = IRAS 19069+0258 = 25b near NGC 6749.V1620 Aql = 770910 = IRAS 19071+0208 = 22 near NGC 6749.V1621 Aql = 770911 = IRAS 19073+0249 = 6-14 near NGC 6749.V1622 Aql = 770912 = IRAS 19074+0241 = 45 near NGC 6749.V1623 Aql = 770913 = IRAS 19074+0246 = 6-14b near NGC 6749.V1624 Aql = 770914 = 0-2 near NGC 6749.V1625 Aql = 770915 = IRAS 19076+0338 = 7-1 near NGC 6749.V1626 Aql = 770916 = IRAS 19075+0303 = 25e near NGC 6749.V1627 Aql = 770917 = IRAS 19076+0211 = 23 near NGC 6749.
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Table 2 (ontinued)V1628 Aql = 770918 = 34 near NGC 6749.V1629 Aql = 770919 = 6-14a near NGC 6749.V1630 Aql = 770920 = 44 near NGC 6749.V1631 Aql = 770921 = 44b near NGC 6749.V1632 Aql = 770922 = 24 near NGC 6749.V1633 Aql = 770924 = 6C near NGC 6749.V1634 Aql = 770925 = 6-16 near NGC 6749.V1635 Aql = 770926 = IRAS 19094+0229 = 6d near NGC 6749.V1636 Aql = 770927 = GSC 5133.02273 = IRAS 19099{0313 = Hassforther V14.V1637 Aql = 770928 = GSC 5137.00507 = IRAS 19111{0535 = IRC {10495 = Hassforther V37.V1638 Aql = 770936 = IRAS 19150+0821 = Had V61.V1639 Aql = 770937 = GSC 0476.00421 = IRAS 19162+0718 = Brh V92.V1640 Aql = 770940 = IRAS 19179{0403.V1641 Aql = 770941 = GSC 0476.00575 = Brh V91.V1642 Aql = 770943 = GSC 0472.01560 = IRAS 19194+0350 = Brh V54.V1643 Aql = 770944 = IRAS 19220+0450 = Mis V0962.V1644 Aql = 770945 = GSC 0473.05480 = IRAS 19222+0400 = Brh V77.V1645 Aql = 770946 = GSC 5722.01587 = Had V77.V1646 Aql = 770963 = GSC 0486.04828 = Brh V64.V1647 Aql = 770972 = GSC 5728.00092.V1648 Aql = 770974 = GSC 0483.00956 = IRAS 19386+0155 = NSV 24846. Brightening over10 years, probably due to dissipating dust envelope, plus quasi-periodivariations.V1649 Aql = 770980 = GSC 0488.03551 = Brh V80.V1650 Aql = 770983 = GSC 0488.00800 = IRAS 19457+00343 = Brh V59.V1651 Aql = 770984 = Brh V87.V1652 Aql = 770987 = GSC 0488.03486 = Brh V79.V1653 Aql = 770994 = GSC 0493.00629 = Brh V90.V1654 Aql = 771004 = BD +02Æ4076 = GSC 0498.02720 = HD 190007 = HIP 098698= IRAS 20002+0310 = PPM 169210 = SAO 125379.V1655 Aql = 771005 = BD +15Æ4029 = GSC 1617.02068 = HD 190152 = IDS 1958.4N1512A= IRAS 20007+1519 = PPM 137505 = SAO 105602.V1656 Aql = 771009 = GSC 1618.01655 = RX J2009.8+1557 = S 10947.V1657 Aql = 771010 = USNO 900-19703132.V1658 Aql = 771011 = BD +04Æ4364 = GSC 0503.00700 = HD 191616 = PPM 169495= RX J201043+045449 = SAO 125526.V1659 Aql = 771012 = BD +04Æ4369 = GSC 0503.01409 = HD 191674 = PPM 169505= SAO 125531.V1660 Aql = 771015 = GSC 0503.00827 = Brh V63.V1661 Aql = 771025 = GSC 5180.00702 = IRAS 20322{0253 = Tmz V814 = NPM {02.1903.V1662 Aql = 771026 = GSC 5176.01624 = IRAS 20332{0146 = Tmz V816.AW Ari = 770059 = GSC 0628.00290.AX Ari = 770068 = GSC 1757.01802 = IRAS 01554+2219 = Tmz V784.AY Ari = 770112 = BD +30Æ433 = GSC 2325.01358 = HD 16761 = HIP 012600 = PPM 067638= SAO 055792.V524 Aur = 770152 = IRAS 04372+3011 = Toa V15.V525 Aur = 770153 = IRAS 04402+3426.V526 Aur = 770159 = HD 280340 = GSC 2895.01453 = RX J050147+380541.V527 Aur = 770160 = GSC 2895.01173. Also might be a low-amplitude Cepheid.V528 Aur = 770163 = IRAS 05091+4639 = NSV 16259.V529 Aur = 770167 = IRAS 05204+3227 = NSV 16295.V530 Aur = 770176 = IRAS 05423+2905 = NSV 16653.V531 Aur = 770178 = IRAS 05484+3521 = NSV 16695.V532 Aur = 770186 = Tmz V754.V533 Aur = 770188 = IRAS 06170+3523 = NSV 16829.V534 Aur = 770189 = BD +28Æ1117 = GSC 1887.01240 = HD 257012.V535 Aur = 770190 = CSV 766 = GSC 3376.00287 = HV 7649 = NSV 03007 = Prager 2840.FY Boo = 770302 = GSC 1999.00518 = ROTSE1 J134651.80+225714.7.FZ Boo = 770305 = BD +11Æ2635 = GSC 0904.01256 = HD 123232 = HIP 068879= IRAS 14037+1103 = NSV 20040 = PPM 130307 = SAO 100849.GG Boo = 770306 = GSC 3034.00593 = ROTSE1 J140916.76+383732.0.
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Table 2 (ontinued)GH Boo = 770307 = GSC 2013.01067 = NPM +27.1246 = ROTSE1 J141451.43+273415.3.GI Boo = 770309 = BD +38Æ2574 = GSC 3036.00930 = ROTSE1 J143723.34+380442.7.GK Boo = 770310 = BD +37Æ2556 = GSC 2560.00421 = ROTSE1 J143820.20+363225.6= ROTSE1 J143820.24+363225.5.GL Boo = 770311 = BD +27Æ2407 = GSC 2018.00065 = ROTSE1 J144005.64+263401.6= ROTSE1 J144005.69+263402.2.GM Boo = 770313 = GSC 2016.00830 = ROTSE1 J144726.56+224515.0.GN Boo = 770314 = GSC 2022.00079 = ROTSE1 J145007.78+293858.9.GO Boo = 770316 = GSC 2023.01133 = ROTSE1 J145312.48+284221.4.GP Boo = 770317 = GSC 2017.01099 = ROTSE1 J145730.93+240251.4.GQ Boo = 770318 = GSC 2020.00736 = ROTSE1 J145936.69+250244.9.GR Boo = 770319 = GSC 2020.00873 = ROTSE1 J145954.54+255434.1.GS Boo = 770320 = BD +34Æ2592 = GSC 2565.00667 = ROTSE1 J150029.61+334021.7.GT Boo = 770321 = GSC 3045.00520 = NPM +38.0716 = ROTSE1 J151726.64+381336.3.GU Boo = 770323 = GSC 2566.00776 = ROTSE1 J152155.16+335604.1.KX Cam = 770126 = IRAS 03192+5642 = NSV 15678.KY Cam = 770127 = IRAS 03238+6034 = NSV 15691 = RAFGL 4277S.KZ Cam = 770130 = BD +56Æ826 = BS 1094 = GSC 3724.00100 = GSC 3724.00499 = HD 22316= HIP 016974 = PPM 028599 = SAO 024133.LL Cam = 770136 = IRAS 03469+5833 = NSV 15800.LM Cam = 770139 = IRAS 03525+5711 = NSV 15842.LN Cam = 770142 = BD +58Æ696 = GSC 3730.00797.LO Cam = 770143 = BV 0310 = CSV 6070 = GSC 3730.01400 = NSV 01450.LP Cam = 770145 = BV 0311 = CSV 6077 = GSC 4068.00447 = NSV 01470.LQ Cam = 770146 = IRAS 04085+5347 = NSV 15913.LR Cam = 770175 = CSV 635 = GSC 4344.00123 = NSV 02544 = Zi 0402.LS Cam = 770180 = HS 0551+7241.LT Cam = 770182 = GSC 3762.00283 = V31.LU Cam = 770183 = RX J05583+6753.LV Cam = 770184 = V32.LW Cam = 770202 = RX J0704.2+6203 = 1RX J070409.2+620330.HI Cn = 770225 = ADS 06931 = BD +19Æ2078 = KW 385 (Praesepe) = HD 73890= GSC 1395.02210 = NSV 04192 = PPM 125606.HK Cn = 770237 = GSC 0814.00689 = PG 0856+121 = WD 0856+121.HL Cn = 770238 = BD +11Æ1961 = GSC 0815.02116 = HD 77191 = HIP 044303 = PPM 126017= SAO 098298.DH CVn = 770281 = GSC 2530.00488 = ROTSE1 J122607.59+355548.9.DI CVn = 770283 = GSC 2530.02276 = ROTSE1 J123201.49+352959.7.DK CVn = 770286 = GSC 3018.01509 = ROTSE1 J123309.33+375820.2.DL CVn = 770292 = GSC 3021.00507 = ROTSE1 J125214.17+385630.8.DM CVn = 770301 = GSC 2004.01075 = ROTSE1 J133619.29+292341.1.V350 CMa = 770192 = ADS 05377A = BD {22Æ1505 = BS 2481 = CoD {22Æ3403= CPD {22Æ1408 = GSC 5961.00649 = HD 48501 = HIP 032144= IRAS 06406{2223 = NSV 03181 = PPM 250872 = SAO 172204.V351 CMa = 770203 = GSC 6549.01898 = IRAS 07211{2916 = IRC {30089 = Had V76= RAFGL 4597S.CW CMi = 770209 = GSC 4832.00400.BZ Cap = 771027 = CoD {24Æ16141 = CPD {24Æ7026 = GSC 6908.00085 = IRAS 20333{2428= Tmz V821.CC Cap = 771047 = GSC 6343.00577 = IRAS 20412{2229 = Tmz V822.CD Cap = 771056 = GSC 6930.01182 = IRAS 20496{2650 = Tmz V806.CE Cap = 771066 = BV 1736 = CoD {24Æ16434 = GSC 6923.01250 = IRAS 20598{2358= NSV 25429.CF Cap = 771069 = GSC 6927.00184 = IRAS 21005{2507 = Tmz V823.CG Cap = 771087 = GSC 6937.00787 = IRAS 21151{2340 = Tmz V805.CH Cap = 771089 = CoD {23Æ16836 = GSC 6937.00775 = IRAS 21167{2255 = Tmz V803.CI Cap = 771094 = GSC 6372.00256 = IRAS 21191{2150 = Tmz V802.CK Cap = 771109 = GSC 6362.00635 = IRAS 21371{1554 = Tmz V799.V572 Car = 770253 = F 104 (Tr 16) = CoD {59Æ3303 = CPD {59Æ2603 = GSC 8626.02309= LSS 1861 = NSV 18510.V573 Car = 770254 = F 1 (Tr 16) = CPD {59Æ2628 = LSS 1871 = NSV 18512.
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Table 2 (ontinued)V574 Car = 770256 = GSC 8958.04143 = WR 30a [093℄ = WR 29a.V878 Cas = 770001 = Antipin Var 71.V879 Cas = 770002 = GSC 4018.01275 = Antipin Var 70.V880 Cas = 770010 = CCS-I 40 = CCS-II 137 = GSC 4296.00758 = IRAS 00523+6812= Tmz V936.V881 Cas = 770011 = CCS-I 42 = CCS-II 143 = GSC 4025.02005 = IRAS 00538+6410= Tmz V940.V882 Cas = 770012 = GSC 4029.00904 = IRAS 00540+6704 = LD 92 = NSV 15209.V883 Cas = 770013 = GSC 4025.00254 = IRAS 00545+6352 = Tmz V941.V884 Cas = 770014 = CCS-I 43 = CCS-II 149 = GSC 4025.01404 = IRAS 00560+6332 = LD 93= NSV 15216.V885 Cas = 770016 = CCS-I 49 = CCS-II 159 = GSC 4029.00823 = IRAS 00576+6704= Tmz V939.V886 Cas = 770017 = CCS-I 50 = CCS-II 161 = GSC 4296.00812 = IRAS 00580+6826= Tmz V935.V887 Cas = 770018 = GSC 3676.02740 = IRAS 00589+5743 = NSV 15224.V888 Cas = 770019 = IRAS 01022+6542 = Toa V14.V889 Cas = 770020 = AFGL 154 = GSC 4029.01082 = IRAS 01031+6531 = IRC +70017= Tmz V931.V890 Cas = 770022 = IRAS 01046+5846 = Toa V8.V891 Cas = 770023 = AFGL 163 = GSC 4042.00714 = IRAS 01071+6551 = IRC +70018= Tmz V930.V892 Cas = 770026 = GSC 4042.00472 = IRAS 01092+6538 = Tmz V929.V893 Cas = 770027 = CCS-I 60 = CCS-II 190 = GSC 4042.00847 = IRAS 01109+6535= Tmz V928.V894 Cas = 770028 = AFGL 184 = GSC 4042.00579 = IRAS 01118+6623 = IRC +70020= Tmz V933.V895 Cas = 770029 = GSC 4297.00508 = IRAS 01128+6729 = Tmz V934.V896 Cas = 770030 = GSC 4042.00474 = IRAS 01158+6600 = Tmz V927.V897 Cas = 770031 = IRAS 01168+6515 = Toa V9.V898 Cas = 770032 = GSC 4038.01343 = IRAS 01169+6412 = LD 98 = Tmz V926 = NSV 15284.V899 Cas = 770033 = AFGL 203 = CSS-I 22 = CSS-II 29 = GSC 4042.00040 = IRAS 01186+6634= IRC +70026 = ISV 0118+66 = Tmz V932.V900 Cas = 770034 = GSC 4038.01743 = IRAS 01196+6423 = Q 1994/030 = Tmz V925.V901 Cas = 770035 = GSC 4042.00836 = IRAS 01211+6525 = Tmz V918.V902 Cas = 770036 = GSC 4035.00004 = IRAS 01226+6313 = Tmz V924.V903 Cas = 770037 = GSC 4297.01382 = IRAS 01243+6731 = Tmz V920.V904 Cas = 770038 = CCS-II 230 = GSC 4043.00498 = IRAS 01244+6527 = Tmz V917.V905 Cas = 770040 = AFGL 5049 = GSC 4039.00205 = IRAS 01261+6446 = IRC +60052= Q 1991/014 = Tmz V916.V906 Cas = 770042 = GSC 4297.01416 = IRAS 01293+6733 = Tmz V921.V907 Cas = 770043 = GSC 4043.00680 = IRAS 01313+6714 = Tmz V923.V908 Cas = 770045 = GSC 3683.01598 = IRAS 01330+5816 = Tmz V862.V909 Cas = 770046 = BD +60Æ282 = GSC 4031.00631.V910 Cas = 770047 = GSC 4031.01391 = IRAS 01336+6100 = Tmz V864.V911 Cas = 770048 = CSS-I 31 = CSS-II 40 = GSC 3683.00899 = IRAS 01364+5927 = Tmz V863.V912 Cas = 770049 = CCS-II 245 = GSC 4039.01075 = IRAS 01365+6436 = Tmz V907.V913 Cas = 770050 = GSC 4035.00462 = IRAS 01369+6225 = Tmz V913.V914 Cas = 770051 = GSC 4035.00341 = IRAS 01378+6321 = Tmz V911.V915 Cas = 770053 = CCS-I 75 = CCS-II 255 = GSC 4035.00101 = IRAS 01391+6321= Tmz V909.V916 Cas = 770054 = CCS-II 257 = GSC 4036.01602 = IRAS 01395+6306 = Tmz V910.V917 Cas = 770055 = GSC 3683.01684 = IRAS 01402+5833 = IRC +60062 = Tmz V865= RAFGL 4132S.V918 Cas = 770056 = CCS-I 78 = CCS-II 262 = GSC 3683.00454 = IRAS 01406+5825= Tmz V866.V919 Cas = 770057 = CCS-I 83 = CCS-II 277 = GSC 3696.02549 = IRAS 01441+5848= Tmz V867.V920 Cas = 770058 = GSC 4036.01440 = IRAS 01447+6252 = Tmz V912.V921 Cas = 770061 = GSC 3688.00823 = IRAS 01460+5557 = Tmz V869.V922 Cas = 770062 = GSC 4044.00300 = IRAS 01464+6558 = Tmz V904.
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Table 2 (ontinued)V923 Cas = 770065 = GSC 4032.01186 = IRAS 01527+5946 = Tmz V870.V924 Cas = 770070 = GSC 3697.02306 = IRAS 01574+5822 = LD 102 = NSV 15419.V925 Cas = 770072 = GSC 3697.02779 = IRAS 01595+5821 = Tmz V871.V926 Cas = 770076 = GSC 4033.00147 = IRAS 02042+6126 = Tmz V875.V927 Cas = 770077 = GSC 3697.01182 = IRAS 02047+5901 = IRC +60073 = Q 1992/049= Tmz V873 = RAFGL 0298S.V928 Cas = 770078 = IRAS 02080+6100 = Toa V10.V929 Cas = 770082 = GSC 4045.00578 = IRAS 02113+6528 = Tmz V898.V930 Cas = 770083 = GSC 4037.02696 = IRAS 02116+6159 = Tmz V877.V931 Cas = 770084 = GSC 4041.00788 = IRAS 02115+6447 = Tmz V896.V932 Cas = 770085 = CCS-II 325 = GSC 4041.01762 = IRAS 02117+6402 = Tmz V895.V933 Cas = 770089 = CCS-I 94 = CCS-II 330 = GSC 4050.02565 = IRAS 02167+6218= Tmz V878.V934 Cas = 770091 = GSC 4058.01019 = IRAS 02172+6628 = Tmz V899.V935 Cas = 770093 = CCS-II 336 = GSC 4058.00831 = IRAS 02183+6637 = Tmz V900.V936 Cas = 770094 = CCS-II 338 = GSC 4058.00391 = IRAS 02184+6645 = Tmz V901.V937 Cas = 770098 = GSC 4050.01994 = IRAS 02235+6224 = Tmz V882.V938 Cas = 770101 = GSC 4058.00821 = IRAS 02250+6639 = Tmz V894.V939 Cas = 770102 = IRAS 02272+6327 = NSV 15533.V940 Cas = 770104 = GSC 4054.01343 = IRAS 02294+6411 = Tmz V891.V941 Cas = 770105 = GSC 4046.01190 = IRAS 02302+6046 = Tmz V881.V942 Cas = 770107 = CCS-I 106 = CCS-II 367 = GSC 4055.00175 = IRAS 02303+6505= Tmz V892.V943 Cas = 770108 = GSC 4051.00748 = IRAS 02307+6246 = Tmz V888.V944 Cas = 770109 = CCS-I 109 = CCS-II 377 = GSC 4055.01139 = IRAS 02337+6435= Tmz V890.V945 Cas = 770111 = CCS-I 114 = CCS-II 388 = GSC 4051.02343 = IRAS 02365+6203= Tmz V887.V946 Cas = 770113 = GSC 4055.01349 = Yarikov V6 = NSV 15563 = SVS 2683.V947 Cas = 770114 = IRAS 02433+6345 = NSV 15573.V948 Cas = 770115 = GSC 4059.00241 = IRAS 02446+6647 = Tmz V884.V949 Cas = 770117 = CCS-I 123 = CCS-II 407 = GSC 4047.01706 = IRAS 02455+6130= Toa V11.V950 Cas = 770119 = GSC 4060.00006 = IRAS 02480+6655 = Tmz V883.V951 Cas = 770120 = GSC 4060.00661 = IRAS 02488+6603 = Tmz V885.V952 Cas = 770122 = BV 0264 = CSV 6008 = GSC 4317.00505 = NSV 01012.V953 Cas = 770124 = IRAS 03084+5951 = Toa V13.V954 Cas = 770125 = IRAS 03096+5936 = NSV 15649.V955 Cas = 771152 = IRAS 23491+6243 = NSV 26156.V1039 Cen = 770303 = Nova Cen 2001.V1040 Cen = 770275 = RX J1155.4{5641.V1041 Cen = 770289 = GSC 7775.01959.V1042 Cen = 770290 = BV 1419 = GSC 8257.01390 = IRAS 12471{5144 = NSV 05973.V1043 Cen = 770297 = GSC 7267.01189 = RX J1313.2{3259.V1044 Cen = 770299 = CoD {36Æ8436 = GSC 7275.01500 = He-3 0886 = IRAS 13131{3644= NSV 06160.V1045 Cen = 770300 = OGLE GC 172/NGC 5139. Bakground �eld star.V703 Cep = 771060 = IRAS 20532+5554 = NSV 25401.V704 Cep = 771095 = IRAS 21216+5536 = NSV 25582.V705 Cep = 771124 = IRAS 21453+5959 = NSV 25769.V706 Cep = 771135 = GSC 3969.01289 = IRAS 22031+5353 = Tmz V790.V707 Cep = 771138 = IRAS 22394+6930 = NSV 25942.V708 Cep = 771139 = IRAS 22466+6942 = NSV 25963.V709 Cep = 771144 = Mis V1181.V710 Cep = 771145 = BD +63Æ1925 = GSC 4286.00080 = HD 218179 = NSV 26012= PPM 024170 = SAO 020407.V711 Cep = 771146 = ADS 16504 = BD +62Æ2167 = GSC 4282.00394. Variability refers to om-bined brightness of two nearly equal omponents at 500 separation.V712 Cep = 771151 = GSC 4479.00817 = IRAS 23461+6833 = Tmz V752.ES Cet = 770069 = KUV 01584{0939 = Cet 3 [019℄ = NPM {09.0320.ET Cet = 770006 = GSC 5847.00051 = IRAS 00298{1855 = Tmz V798 = NPM {18.0069.
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Table 2 (ontinued)EG Cha = 770222 = REC X1 (� Cha) = CPD {78Æ367 = GSC 9402.00921 = RX J0837.0{7856.EH Cha = 770226 = REC X3 (� Cha).EI Cha = 770227 = REC X4 (� Cha) = GSC 9403.01083.EK Cha = 770228 = REC X5 (� Cha).EL Cha = 770229 = REC X6 (� Cha) = GSC 9403.00288.EM Cha = 770230 = REC X7 (� Cha) = RX J0842.9{7904.EN Cha = 770231 = REC X9 (� Cha).EO Cha = 770232 = REC X10 (� Cha) = GSC 9403.01279 = RX J0844.5{7846.EP Cha = 770234 = CPD {78Æ388 = BV 1051 = REC X11 (� Cha) = GSC 9403.01016= IRAS 08487{7848 = NSV 04280.EQ Cha = 770235 = REC X12 (� Cha) = GSC 9403.00489 = RX J0848.0{7854.ER Cha = 770248 = CoD {78Æ405 = CPD {78Æ509 = GSC 9405.00094 = GSC 9405.01385= HD 88278 = HIP 049416 = NSV 18334 = PPM 370586 = SAO 256681.LO Com = 770284 = GSC 1991.01390 = ROTSE1 J123204.87+262248.1.LP Com = 770285 = GSC 1991.01633 = ROTSE1 J123305.53+270803.4.LQ Com = 770287 = GSC 1990.01198 = ROTSE1 J123730.26+260451.8.LR Com = 770288 = GSC 1448.02869 = Tmz V772.LS Com = 770291 = BD +28Æ2156 = BS 4883 = 31 Com = GSC 1995.02586 = HD 111812= HIP 062763 = IRAS 12492+2748 = NSV 19505 = PPM 102212= SAO 082537.LT Com = 770293 = BD +27Æ2185 = GSC 1995.02249 = NPM +26.0604 = NSV 19516= ROTSE1 J125241.77+261637.4.LU Com = 770294 = ADS 08731A = BD +31Æ2434 = BS 4924 = 37 Com = GSC 2532.02226= HD 112989 = HIP 063462 = IRAS 12578+3103 = IRC +30244 = NSV19571 = PPM 076857 = SAO 063288.AL CrB = 770331 = BD +27Æ2563 = EXO 155625.8+2659.7 = GSC 2037.01620 = HD 143271= HIP 078234 = PPM 104473 = SAO 084109. Spotted rotating G-type giant.AM CrB = 770334 = GSC 2579.00069 = ROTSE1 J161050.39+372857.0.VY Crv = 770278 = GSC 6094.00089 = IRAS 11585{1708 = Tmz V768.WY Crt = 770261 = BD {22Æ3092 = CoD {22Æ8723 = GSC 6649.01063 = IRAS 11079{2246= Tmz V762.WZ Crt = 770262 = GSC 6090.01661 = IRAS 11155{2118 = Tmz V763 = NPM {21.1276.XX Crt = 770264 = GSC 6088.00415 = IRAS 11241{1919 = Tmz V764.XY Crt = 770265 = ADS 08167 = BD {08Æ3173 = GSC 5509.01346 = HD 99563 = HIP 055890= PPM 194490.XZ Crt = 770266 = GSC 6088.01200 = IRAS 11269{1839 = Tmz V765 = NPM {18.1207.YY Crt = 770267 = GSC 6088.00560 = IRAS 11300{1855 = Tmz V766 = NPM {18.1214.YZ Crt = 770269 = CoD {22Æ9057 = GSC 6652.00596 = IRAS 11388{2231 = Tmz V774.ZZ Crt = 770271 = GSC 5513.00669 = IRAS 11401{1117 = Tmz V769 = NPM {11.1150.AA Crt = 770274 = BD {15Æ3355 = GSC 6093.01282 = IRAS 11455{1618 = Tmz V767.V2274 Cyg = 771007 = Nova Cyg 2001 No.1.V2275 Cyg = 771067 = Nova Cyg 2001 No.2.V2276 Cyg = 770931 = GSC 3554.00949 = ROTSE1 J191518.85+522933.9.V2277 Cyg = 770933 = BD +44Æ3087 = GSC 3133.01149 = ROTSE1 J191533.92+443704.9.V2278 Cyg = 770934 = GSC 3920.00882 = ROTSE1 J191635.07+524853.6.V2279 Cyg = 770938 = GSC 3133.00385 = LD 349 = ROTSE1 J191853.61+434930.0= 1RXS J191854.7+434927.V2280 Cyg = 770942 = GSC 3547.00216 = ROTSE1 J192143.82+480356.3.V2281 Cyg = 770947 = GSC 3543.01026 = ROTSE1 J192506.85+455603.1= ROTSE1 J192506.86+455603.0.V2282 Cyg = 770949 = GSC 3921.01531 = ROTSE1 J192537.72+532520.0.V2283 Cyg = 770951 = GSC 3543.01107 = IRAS 19271+4459 = LD 351= ROTSE1 J192838.56+450547.1.V2284 Cyg = 770953 = GSC 3551.00081 = ROTSE1 J192954.62+485500.5.V2285 Cyg = 770955 = IRAS 19291+4757 = LD 352 = ROTSE1 J193032.71+480327.0.V2286 Cyg = 770956 = BD +31Æ3631 = GSC 2659.02713 = HD 183909 = HIP 095934= IRAS 19286+3152 = PPM 083031 = SAO 068410.V2287 Cyg = 770959 = GSC 3921.00991 = ROTSE1 J193206.64+523706.3.V2288 Cyg = 770962 = IRAS 19314+3851 = LD 354 = ROTSE1 J193310.27+385830.6.V2289 Cyg = 770965 = 1H 1933+510 = Cyg 2 [019℄.V2290 Cyg = 770966 = GSC 3560.01804 = LD 355.
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Table 2 (ontinued)V2291 Cyg = 770967 = GSC 3560.01105 = ROTSE1 J193658.15+474828.1.V2292 Cyg = 770968 = GSC 3564.02375 = IRAS 19362+4900 = LD 356= ROTSE1 J193738.09+490751.9.V2293 Cyg = 770969 = GSC 3147.01366 = IRAS 19375+4316 = LD 357= ROTSE1 J193908.32+432345.2.V2294 Cyg = 770973 = GSC 3564.03059 = ROTSE1 J194028.86+502554.7.V2295 Cyg = 770976 = IRAS 19403+3756 = LD 358.V2296 Cyg = 770977 = IRAS 19406+4715 = LD 359.V2297 Cyg = 770978 = GSC 3144.00947 = IRAS 19414+4126 = LD 360.V2298 Cyg = 770979 = LD 361.V2299 Cyg = 770981 = LD 362.V2300 Cyg = 770982 = IRAS 19462+3838 = LD 363.V2301 Cyg = 770986 = IRAS 19476+3724 = LD 364.V2302 Cyg = 770989 = IRAS 19492+5034 = LD 8 = NSV 24916.V2303 Cyg = 770990 = GSC 3149.01648 = LD 365.V2304 Cyg = 770992 = GSC 3558.01549 = IRAS 19513+4613 = LD 9 = NSV 24928.V2305 Cyg = 770993 = CSS-I 627 = CSS-II 1172 = GSC 3562.01687 = LD 10 = NSV 24935.V2306 Cyg = 770995 = 1WGA J1958.2+3232.V2307 Cyg = 770996 = IRAS 19569+4657 = LD 11 = NSV 24955.V2308 Cyg = 770997 = GSC 3562.00100 = IRAS 19577+4835 = LD 12 = NSV 24962.V2309 Cyg = 770998 = IRAS 19581+4723 = LD 366.V2310 Cyg = 771006 = LD 14 = NSV 24994.V2311 Cyg = 771013 = Ma�ei 244 = NSV 25050.V2312 Cyg = 771014 = BD +47Æ3045 = BS 7721 = GSC 3563.02401 = HD 192276 = HIP 099539= NSV 25056 = PPM 059481 = SAO 049314. Erroneously alled HD 192776in [190℄.V2313 Cyg = 771016 = GSC 2672.01449 = IRAS 20192+3025.V2314 Cyg = 771017 = ADS 13760 = BD +30Æ4003 = GSC 2672.00976 = HD 193986 = HIP 100443= NSV 25122 = PPM 084803 = SAO 069906.V2315 Cyg = 771024 = GSC 2690.01071 = IRAS 20327+3237 = LD 367.V2316 Cyg = 771029 = IRAS 20350+3343 = LD 368 = Toa V2.V2317 Cyg = 771030 = IRAS 20349+3029 = LD 369.V2318 Cyg = 771031 = IRAS 20352+3411 = LD 370.V2319 Cyg = 771033 = IRAS 20363+3401 = LD 371 = Mis V1031.V2320 Cyg = 771038 = GSC 2694.02096 = IRAS 20378+3426 = LD 373.V2321 Cyg = 771045 = IRAS 20409+3313 = LD 374.V2322 Cyg = 771058 = LD 379.V2323 Cyg = 771059 = IRAS 20523+5302 = NSV 25393.V2324 Cyg = 771063 = GSC 3583.00376 = IRAS 20572+4919. Possible brightening trend over6 years, maybe due to dissipating dust envelope, plus quiker variations.V2325 Cyg = 771070 = GSC 2705.00784 = LD 382.V2326 Cyg = 771073 = GSC 2709.02776 = LD 384.V2327 Cyg = 771074 = LD 385.V2328 Cyg = 771077 = IRAS 21081+3117 = LD 388 = Wakuda Var 34.V2329 Cyg = 771078 = Hiraga Var J211021+332912 = LD 389.V2330 Cyg = 771079 = IRAS 21087+3407 = LD 390 = Q 2000/247.V2331 Cyg = 771080 = LD 391.V2332 Cyg = 771081 = GSC 2702.00676 = IRAS 21092+3111 = LD 392 = Mis V0768.V2333 Cyg = 771083 = Hiraga Var J211412+363905 = LD 394.V2334 Cyg = 771085 = GSC 2198.01085 = LD 395.V2335 Cyg = 771086 = GSC 2702.01537 = IRAS 21150+3055 = LD 396.V2336 Cyg = 771088 = LD 397.V2337 Cyg = 771090 = GSC 2711.00059 = LD 398.V2338 Cyg = 771091 = GSC 2711.00433 = LD 399.V2339 Cyg = 771093 = CCS-II 5254 = GSC 2707.01462 = LD 401.V2340 Cyg = 771100 = Platais 1083 (NGC 7092) = GSC 3598.00937 = NSV 25616.V2341 Cyg = 771103 = GSC 2708.01539 = LD 407.V2342 Cyg = 771105 = GSC 2704.00321 = LD 408.V2343 Cyg = 771106 = GSC 2729.02282 = LD 409.V2344 Cyg = 771107 = LD 410.V2345 Cyg = 771108 = IRAS 21377+5042 = NSV 25724.
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Table 2 (ontinued)V2346 Cyg = 771110 = LD 411.V2347 Cyg = 771111 = GSC 2721.01053 = LD 412.V2348 Cyg = 771112 = GSC 2729.02394 = LD 413.V2349 Cyg = 771113 = id718 (NGC 7128).V2350 Cyg = 771114 = Johnson 94 (NGC 7128) = WEBDA 68 (NGC 7128).V2351 Cyg = 771115 = Johnson 70 (NGC 7128) = WEBDA 1106 (NGC 7128).V2352 Cyg = 771117 = Johnson 79 (NGC 7128) = WEBDA 1089 (NGC 7128).V2353 Cyg = 771118 = Johnson 32 (NGC 7128) = WEBDA 1081 (NGC 7128).V2354 Cyg = 771119 = Johnson 12 (NGC 7128) = WEBDA 12 (NGC 7128).V2355 Cyg = 771120 = Johnson 11 (NGC 7128) = WEBDA 11 (NGC 7128) = GSC 3967.01770.V2356 Cyg = 771121 = GSC 2725.01671 = IRAS 21426+3413 = LD 415.V2357 Cyg = 771122 = GSC 2730.00323 = IRAS 21440+3542 = LD 416.V2358 Cyg = 771123 = IRAS 21449+4950 = NSV 25767.V2359 Cyg = 771129 = GSC 3968.01113 = IRAS 21546+5331 = Tmz V793.V2360 Cyg = 771131 = CCS-I 3091 = CCS-II 5515 = GSC 3968.00437 = IRAS 21557+5333= Tmz V792.NY Del = 771020 = GSC 0509.00533 = IRAS 20228+0715 = Brh V86.NZ Del = 771055 = GSC 0520.01979 = IRAS 20492+0343 = Brh V56.BB Dor = 770170 = EC 05287{5857 = GSC 8530.00528.LL Dra = 770282 = BD +69Æ665 = GSC 4394.01339 = IRAS 12274+6854 = NPM +68.0224= PPM 018255 = SAO 015812.LM Dra = 770335 = GSC 3881.01670NE = PG 1618+563.LN Dra = 770622 = GSC 3889.01362 = ROTSE1 J174555.29+523805.8.LO Dra = 770771 = GSC 3536.00110 = LD 342.LP Dra = 770782 = BD +69Æ968 = EXO 181022.2+6939.9 = GSC 4433.00935 = HD 167605= HIP 089005 = LTT 15387 = PPM 020780 = SAO 017800.LQ Dra = 770793 = GSC 3533.01400 = ROTSE1 J181941.87+501037.3.LR Dra = 770796 = GSC 3537.01908 = LD 344 = StM 431 = ROTSE1 J182148.31+512419.2.LS Dra = 770801 = HS 1824+5745.LT Dra = 770816 = BD +51Æ2410 = GSC 3539.01298 = HD 172468 = HIP 091329= IRAS 18365+5154 = NSV 24534 = PPM 036735 = SAO 031077.LU Dra = 770833 = GSC 3553.01117 = ROTSE1 J185901.50+522814.9.LV Dra = 770835 = BD +50Æ2708 = BS 7210 = GSC 3549.02883 = HD 177003 = HIP 093299= PPM 037005 = SAO 031311.LW Dra = 770873 = BV 62 = CSV 8121 = GSC 4431.00546 = NSV 11766.LX Dra = 770881 = GSC 4431.01446.LY Dra = 770929 = BD +65Æ1332 = GSC 4229.00639 = IRAS 19136+6557 = PPM 021377= SAO 018321.LZ Dra = 770964 = BV 238 = CSV 8245 = GSC 4456.01244 = NSV 12223.MM Dra = 770999 = #5 for 1ES 1959+650.MN Dra = 771018 = Antipin Var 73.MO Dra = 771019 = GSC 4237.00719.HZ Eri = 770131 = BD {14Æ719 = GSC 5309.00696 = IRAS 03375{1347 = Tmz V777= NPM {13.0513.II Eri = 770137 = CoD {30Æ1531 = GSC 7029.01213 = IRAS 03499{3041 = Tmz V760.IK Eri = 770144 = BD {16Æ793 = GSC 5883.00256 = HD 26298 = HIP 019383 = PPM 213909= SAO 149411.IL Eri = 770147 = GSC 5316.00435 = IRAS 04147{1220 = Tmz V778 = NPM {12.0632.IM Eri = 770149 = CPD {20Æ562 = EC 04224{2014 = GSC 5896.00080 = NPM {20.0533.IN Eri = 770151 = CoD {30Æ1936 = GSC 6471.00883 = IRAS 04377{2951 = Tmz V761.IO Eri = 770158 = BD {05Æ1073 = CSV 454 = GSC 4745.01397 = HV 10413= IRAS 04510{0539 = NSV 01756.AP For = 770110 = CoD {29Æ966 = GSC 6436.01533 = IRAS 02371{2940 = Tmz V759.AQ For = 770128 = CoD {26Æ1346 = GSC 6450.00862 = IRAS 03323{2547 = Tmz V776.V366 Gem = 770191 = CCS-II 1334 = GSC 1884.01590 = IRAS 06358+2532 = Tmz V755.V367 Gem = 770194 = GSC 1342.01261.V368 Gem = 770196 = IRAS 06448+1639 = NSV 17190.V369 Gem = 770200 = BD +26Æ1435 = GSC 1899.00688 = HD 52452 = NSV 17281 = PPM 096933= RE J070222+255054 = SAO 078998.V370 Gem = 770205 = GSC 1360.01358 = IRAS 07267+1644 = Brh V71.V1021 Her = 770328 = GSC 3493.01158.
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Table 2 (ontinued)V1022 Her = 770329 = GSC 3493.00742.V1023 Her = 770330 = GSC 3493.01097.V1024 Her = 770333 = GSC 2038.00674 = ROTSE1 J161005.08+253654.9.V1025 Her = 770336 = GSC 2047.00270 = ROTSE1 J162108.79+253924.1.V1026 Her = 770338 = GSC 2048.00120 = ROTSE1 J163153.48+252717.2.V1027 Her = 770339 = GSC 0972.00932 = ROTSE1 J163213.55+133847.6.V1028 Her = 770340 = GSC 0968.00535 = ROTSE1 J163516.73+124618.9.V1029 Her = 770341 = GSC 0390.01871 = IRAS 16330+0405 = Brh V45.V1030 Her = 770343 = GSC 0392.02129 = IRAS 16425+0415 = Brh V46.V1031 Her = 770344 = GSC 1528.00683 = ROTSE1 J164508.42+203701.5.V1032 Her = 770345 = GSC 2588.00069 = ROTSE1 J164755.15+351756.5.V1033 Her = 770347 = GSC 2066.01210 = ROTSE1 J165039.95+274420.0= ROTSE1 J165039.99+274421.1.V1034 Her = 770349 = GSC 0983.01044 = ROTSE1 J165241.80+124905.2.V1035 Her = 770350 = GSC 3071.00260 = ROTSE1 J165252.60+383930.6= ROTSE1 J165252.61+383930.4.V1036 Her = 770353 = GSC 2063.00902 = ROTSE1 J165551.74+245335.9= ROTSE1 J165551.78+245336.1.V1037 Her = 770355 = GSC 2071.00671 = ROTSE1 J165656.96+291907.1.V1038 Her = 770356 = GSC 2594.01289 = ROTSE1 J165819.76+334022.8= ROTSE1 J165819.81+334022.2.V1039 Her = 770358 = GSC 1522.00599 = ROTSE1 J165924.08+151220.7.V1040 Her = 770359 = GSC 1530.01382 = ROTSE1 J165930.95+191256.1.V1041 Her = 770360 = GSC 3504.00856 = ROTSE1 J170101.20+492314.7.V1042 Her = 770362 = GSC 1534.00753 = ROTSE1 J170250.47+213959.0.V1043 Her = 770364 = GSC 3504.00168 = ROTSE1 J170610.49+495523.6.V1044 Her = 770368 = GSC 3073.00837 = ROTSE1 J171017.73+382639.0.V1045 Her = 770369 = BD +46Æ2274 = GSC 3501.02083 = ROTSE1 J171059.94+461719.7.V1046 Her = 770370 = GSC 2061.00529 = ROTSE1 J171130.30+231411.2.V1047 Her = 770371 = ROTSE1 J171239.42+330800.2.V1048 Her = 770372 = CCS-II 3801 = FHLCS J1714.9+4210.V1049 Her = 770373 = BD +21Æ3079 = GSC 1548.00713 = PPM 105732= ROTSE1 J171642.01+212305.9.V1050 Her = 770374 = GSC 3073.01983 = ROTSE1 J171649.91+382159.8.V1051 Her = 770375 = GSC 2069.00150 = ROTSE1 J171727.89+271301.9.V1052 Her = 770376 = GSC 1548.00678 = ROTSE1 J171824.82+222850.0.V1053 Her = 770377 = GSC 2604.01671 = ROTSE1 J171839.88+355423.8.V1054 Her = 770379 = GSC 0990.00545 = ROTSE1 J172007.77+133956.4.V1055 Her = 770381 = GSC 3094.00120 = ROTSE1 J172023.86+411515.3.V1056 Her = 770383 = BD +41Æ2822 = GSC 3090.01337 = PPM 056133= ROTSE1 J172142.55+405423.5 = SAO 046665.V1057 Her = 770384 = GSC 1541.02560 = ROTSE1 J172303.57+175701.2.V1058 Her = 770389 = GSC 2605.00545 = ROTSE1 J172601.97+304710.4.V1059 Her = 770390 = GSC 2079.01360 = ROTSE1 J172659.31+244147.6.V1060 Her = 770391 = GSC 2083.00557 = ROTSE1 J172741.29+274503.5.V1061 Her = 770392 = BD +21Æ3132 = GSC 1550.01808 = ROTSE1 J172817.01+211557.0.V1062 Her = 770395 = GSC 3099.00905 = ROTSE1 J173454.24+441152.2.V1063 Her = 770397 = BD +30Æ3032 = GSC 2606.01006 = PPM 080387= ROTSE1 J173621.16+303212.7 = SAO 066171.V1064 Her = 770400 = GSC 2618.01282 = ROTSE1 J173921.13+354208.6.V1065 Her = 770401 = GSC 2084.00777 = ROTSE1 J174103.55+273429.1.V1066 Her = 770402 = GSC 3514.00790 = ROTSE1 J174150.84+475104.3.V1067 Her = 770403 = GSC 3100.01616 = ROTSE1 J174311.02+432709.0.V1068 Her = 770404 = GSC 3514.00864 = ROTSE1 J174323.11+475142.3.V1069 Her = 770758 = GSC 3510.00396 = ROTSE1 J174743.80+463230.6.V1070 Her = 770760 = GSC 2619.00833 = ROTSE1 J174953.04+370839.6.V1071 Her = 770765 = GSC 3515.00865 = ROTSE1 J175852.80+481025.0.V1072 Her = 770766 = GSC 3519.00401 = ROTSE1 J175909.41+493607.4.V1073 Her = 770780 = GSC 2625.01563 = ROTSE1 J180835.74+334205.7.V1074 Her = 770785 = GSC 2622.01151 = NSV 10369 = ROTSE1 J181210.81+305512.9 = S 8606.



IBVS 5422 39
Table 2 (ontinued)V1075 Her = 770787 = BD +50Æ2552 = EXO 181511.2+5013.1 = GSC 3533.01354 = HD 234601= PPM 036493 = SAO 030858.V1076 Her = 770803 = AFGL 2155 = IRAS 18240+2326.V1077 Her = 770813 = GSC 1578.01162 = Q1991/068 = TAV 1831+19 = NSV 24505.V390 Hya = 770215 = GSC 4847.01513 = FASTT 0448.V391 Hya = 770258 = EC 10560{2902 = GSC 6647.01323.V392 Hya = 770259 = EC 10565{2858 = GSC 6647.01586.V393 Hya = 770260 = EC 10578{2935.V394 Hya = 770268 = GSC 7220.00509 = IRAS 11350{3203 = Tmz V770.V395 Hya = 770279 = CSV 1812 = EC 11588{3142 = GSC 7235.01430 = HV 11655 = NSV 05428.V396 Hya = 770296 = L 854-035 = CE 315.V441 La = 771137 = GSC 3969.02430.V442 La = 771141 = GSC 3633.00636 = HIP 112887 = IRAS 22495+5134 = Central star ofthe planetary nebula M2-54 = NSV 25967 = PK 104{6Æ1. Quasi-periodibrightness variations of a planetary nebula, possibly due to variable mass lossor pulsations.GM Leo = 770246 = BD +12Æ2138 = GSC 0833.01307 = HD 87271 = HIP 049328 = NSV 18327= PPM 127078 = SAO 098931.GN Leo = 770250 = BD +26Æ2077 = GSC 1972.00454 = HD 89810 = IRAS 10196+2545= IRC +30220 = NPM +25.0418 = NSV 04832 = PPM 100303= RAFGL 4779S = SAO 081314.GO Leo = 770270 = V16.GP Leo = 770272 = GSC 0867.00545 = Brh V44.GQ Leo = 770273 = BPM 87617 = GSC 0870.00798 = 2RE J114746+125404= RX J114746+125408.GR Leo = 770276 = BD +20Æ2661 = G 121-035 = GSC 1443.00873 = HD 103847 = HIP 058314= LTT 13306 = NSV 19053 = PPM 128678 = SAO 082073.KQ Lib = 770315 = GSC 5582.00545 = Brh V3.KR Lib = 770324 = GSC 6790.00500 = IRAS 15435{2943 = Had V95.NT Lup = 770308 = CoD {43Æ9127 = CPD {43Æ6590 = GSC 7818.01912 = VGS 19.NU Lup = 770327 = Had V74.NV Lup = 770332 = IRAS 15596{3509 = Had V86.DU Lyn = 770208 = AFGL 1186 = BD +37Æ1769 = BS 2999 = GSC 2959.01907 = HD 62647= HIP 037946 = IRAS 07433+3738 = IRC +40186 = NSV 03721= PPM 073096 = SAO 060328.DV Lyn = 770216 = FBS 0815+427 = HS 0815+4243 = KUV 08159+4243.V569 Lyr = 770786 = GSC 3103.00919 = ROTSE1 J181521.80+390545.4= ROTSE1 J181521.82+390544.8.V570 Lyr = 770790 = IRAS 18158+4235 = LD 343 = ROTSE1 J181724.82+423614.8.V571 Lyr = 770794 = GSC 3116.01047 = ROTSE1 J182102.31+443841.1= ROTSE1 J182102.34+443840.5.V572 Lyr = 770795 = BD +42Æ3060 = GSC 3112.00179 = ROTSE1 J182138.35+421008.6.V573 Lyr = 770798 = BD +40Æ3354 = GSC 3108.01692 = ROTSE1 J182301.05+400833.0= ROTSE1 J182301.06+400833.1.V574 Lyr = 770804 = GSC 2636.01753 = ROTSE1 J182712.15+361436.8.V575 Lyr = 770808 = GSC 2118.00297 = ROTSE1 J182943.22+280955.2.V576 Lyr = 770817 = GSC 3113.01384 = ROTSE1 J183907.69+415653.5.V577 Lyr = 770820 = GSC 3527.01195 = NPM +45.1249 = NSV 11259= ROTSE1 J184241.47+452902.9 = S 9326.V578 Lyr = 770825 = GSC 3122.02898 = IRAS 18480+4054 = LD 346 = StM 439.V579 Lyr = 770827 = GSC 3131.00476 = ROTSE1 J185052.26+434007.1.V580 Lyr = 770828 = GSC 2646.01938 = ROTSE1 J185110.44+353556.1.V581 Lyr = 770830 = GSC 2650.01900 = ROTSE1 J185343.48+372338.0.V582 Lyr = 770832 = GSC 3123.01618 = ROTSE1 J185538.25+405859.0.V583 Lyr = 770865 = GSC 3120.01794 = LD 347.V584 Lyr = 770923 = CV near RX J1910.8+2856.V585 Lyr = 770930 = TK 4.V586 Lyr = 770932 = GSC 3125.01819 = LD 348 = ROTSE1 J191520.86+395900.7.V587 Lyr = 770935 = TK 5.V588 Lyr = 770939 = GSC 3125.00632 = LD 350.V589 Lyr = 770948 = GSC 3142.00528 = ROTSE1 J192531.82+425110.1.
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Table 2 (ontinued)AQ Men = 770162 = EC 05114{7955 = GSC 9373.00613.CK Mi = 771022 = CoD {36Æ14221 = GSC 7467.01486 = IRAS 20297{3553 = Tmz V829.CL Mi = 771023 = CoD {34Æ14457 = CPD {34Æ8753 = GSC 7464.01239 = IRAS 20298{3405= Tmz V830.CM Mi = 771028 = EC 20335{4332.CN Mi = 771032 = CoD {33Æ15068 = GSC 7460.01038 = IRAS 20341{3313 = Tmz V831.CO Mi = 771034 = GSC 6916.00677 = IRAS 20356{2815 = IRC {30433 = Tmz V835.CP Mi = 771039 = GSC 7456.01417 = IRAS 20372{3036 = Tmz V832.CQ Mi = 771040 = CoD {28Æ16847 = GSC 6933.00239 = IRAS 20381{2827 = Tmz V834.CR Mi = 771043 = CoD {29Æ7273 = GSC 6933.01240 = IRAS 20397{2940 = Tmz V833.CS Mi = 771049 = CoD {32Æ16171 = GSC 7461.00270 = IRAS 20415{3211 = Tmz V836.CT Mi = 771062 = GSC 7458.00250 = IRAS 20542{3057 = Tmz V837.CU Mi = 771068 = GSC 7969.00326 = IRAS 20599{3941 = Tmz V828.CV Mi = 771084 = GSC 6945.01103 = IRAS 21117{2811 = Tmz V804.CW Mi = 771096 = CoD {39Æ14236 = CPD {39Æ8936 = GSC 7979.00793 = IRAS 21207{3905= Tmz V839.V838 Mon = 770201 = GSC 4822.00039 = IRAS 07015{0346 = Peuliar variable in Monoeros.V839 Mon = 770193 = BD +08Æ1487 = CCDM 06467+0822 = GSC 0747.02235 = HD 49015= HIP 032475 = PPM 151219 = SAO 114392.V840 Mon = 770195 = IRAS 06447+0817 = NSV 17188.V841 Mon = 770197 = CCS-II 1404 = GSC 0747.02205 = IRAS 06455+0806 = Had V73.V842 Mon = 770198 = GSC 0156.01365 = HD 264357 = PPM 151295.V843 Mon = 770199 = GSC 0752.02349 = Brh V37.V844 Mon = 770210 = GSC 4833.00174 = IRAS 07517{0032 = FASTT 0430 = NPM {0.0443= NSV 03799.V845 Mon = 770211 = V2 (NGC 2506) = GSC 5416.01502.V846 Mon = 770212 = V3 (NGC 2506).V847 Mon = 770213 = V1 (NGC 2506) = GSC 5416.02850.V2540 Oph = 770399 = Had V105 = Nova Oph 2002.V2541 Oph = 770348 = IRAS 16492{1533 = Toa V6.V2542 Oph = 770351 = BD {01Æ 3268 = BS 6277 = GSC 5051.01355 = HD 152569 = HIP 082693= IDS 1649.0S0127A = PPM 179954 = SAO 141427.V2543 Oph = 770352 = GSC 0397.01417 = IRAS 16529+0726 = Brh V83.V2544 Oph = 770354 = GSC 0393.02695 = IRAS 16537+0357 = Brh V74.V2545 Oph = 770361 = GSC 0406.01063 = Brh V75.V2546 Oph = 770363 = GSC 6219.00289 = IRAS 17002{1523 = Toa V7.V2547 Oph = 770365 = IRAS 17046{1047 = Toa V5.V2548 Oph = 770366 = AFGL 1922 = IRAS 17049{2440 = NSV 20950.V2549 Oph = 770367 = GSC 0985.00811 = ROTSE1 J170922.13+123957.6.V2550 Oph = 770378 = GSC 0408.01049 = Brh V76.V2551 Oph = 770380 = GSC 6242.00067 = Had V90.V2552 Oph = 770385 = GSC 6825.00253 = Had V98.V2553 Oph = 770386 = GSC 1003.01915 = ROTSE1 J172441.74+135356.5.V2554 Oph = 770387 = GSC 6238.02149 = IRAS 17222{1731 = Had V64.V2555 Oph = 770388 = GSC 0409.00571 = Brh V72.V2556 Oph = 770396 = GSC 0422.01393 = IRAS 17330+0407 = Brh V73.V2557 Oph = 770398 = GSC 6252.02446 = Had V102 = Tmz V794.V2558 Oph = 770721 = GSC 0424.01783 = Brh V49.V2559 Oph = 770759 = IRAS 17470{0618 = Had V66.V2560 Oph = 770763 = GSC 0425.01726 = Brh V81.V2561 Oph = 770768 = SN 1999bs in UGC 11093. Not a supernova.V2562 Oph = 770774 = GSC 0442.00382 = Brh V88.V2563 Oph = 770776 = GSC 0430.01613 = NSV 10148 = S 9858.V2564 Oph = 770777 = BD +03Æ3579 = GSC 0438.00437 = HD 165195 = HIP 088527= IRAS 18021+0346 = PPM 165118 = SAO 123093.V2565 Oph = 770779 = GSC 0438.01478 = Brh V78.V2566 Oph = 770783 = IRAS 18073+0032 = Toa V1.V2567 Oph = 770789 = GSC 0440.01426 = Brh V51.V2568 Oph = 770791 = GSC 0440.00884 = IRAS 18164+0410 = Brh V82.V2569 Oph = 770802 = GSC 0441.01696 = IRAS 18228+0350 = Brh V50.
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Table 2 (ontinued)V2570 Oph = 770805 = BD +07Æ3702 = GSC 1023.01281 = HD 170270 = IRAS 18257+0755= PPM 165889 = SAO 123522.V2571 Oph = 770807 = IRAS 18270+0326 = Mis V0958.V2572 Oph = 770809 = IRAS 18278+0345 = Mis V0959.V1636 Ori = 770154 = HS 0444+0458.V1637 Ori = 770156 = AN 220.1943 = CSV 453 = GSC 4741.00842 = NSV 01754 = S 3545.V1638 Ori = 770157 = GSC 4741.01263.V1639 Ori = 770161 = GSC 0689.01745 = V13.V1640 Ori = 770164 = GSC 0703.01930 = Brh V35.V1641 Ori = 770168 = BV 1612 = CCS-II 937 = GSC 5336.01349 = IRAS 05221{1042= NPM {10.0755 = NSV 01966.V1642 Ori = 770169 = GSC 0101.01622 = 1RXS J052922.5+004112 = RX J0529.4+0041.V1643 Ori = 770172 = BD {07Æ1112 = GSC 4778.00324.V1644 Ori = 770181 = IRAS 05552+1720 = NSV 16737.V1645 Ori = 770185 = BD {02Æ1441 = GSC 4786.01600 = HD 291070 = IRAS 05586{0215= SAO 132747.V1646 Ori = 770187 = GSC 1314.01193 = IRAS 06128+1629 = Brh V66.V380 Peg = 771098 = GSC 1675.01355 = IRAS 21231+2212 = LD 404.V381 Peg = 771099 = GSC 1123.01704 = Brh V28.V382 Peg = 771101 = GSC 2188.00931 = LD 405.V383 Peg = 771102 = IRAS 21290+2630 = LD 406.V384 Peg = 771125 = HS 2149+0847.V385 Peg = 771126 = GSC 2214.01992 = LD 417.V386 Peg = 771127 = GSC 2726.01773 = LD 418.V387 Peg = 771128 = HS 2151+0857 = PG 2151+089.V388 Peg = 771130 = RX J2157.5+0855 = 1RXS J215731.4+085458.V389 Peg = 771132 = GSC 2215.00401 = IRAS 21574+2925 = LD 419.V390 Peg = 771133 = BD +28Æ4272 = GSC 2215.01657 = IRAS 21599+2831 = PPM 113938= SAO 090186.V391 Peg = 771134 = GSC 2212.01369 = HS 2201+2610.V392 Peg = 771136 = GSC 2216.01795 = LD 420.V393 Peg = 771140 = Gr 908 = PG 2246+121 = WD 2246+120.V394 Peg = 771142 = EG 231 = GD 244 = LP 521-049 = NPM +12.2001 = WD 2254+126.V395 Peg = 771148 = BD +16Æ4908 = GSC 1713.01195 = NPM +16.1308 = PPM 142416.V396 Peg = 771150 = GSC 1172.01452 = Brh V30.V658 Per = 770067 = GSC 3292.01500 = IRAS 01530+5148 = Tmz V851.V659 Per = 770071 = GSC 3689.01766 = IRAS 01583+5508 = Tmz V853.V660 Per = 770073 = GSC 3288.00131 = IRAS 02001+5009 = Tmz V856.V661 Per = 770074 = GSC 3697.00526 = IRAS 02016+5802 = Tmz V872.V662 Per = 770075 = GSC 3685.00962 = IRAS 02038+5359 = Tmz V855.V663 Per = 770081 = IRAS 02117+5559 = NSV 15464.V664 Per = 770086 = GSC 3690.02539 = IRAS 02127+5434 = Tmz V857.V665 Per = 770087 = BD +56Æ508 = Oo 839 (NGC 869) = GSC 3694.02053 = PPM 027412= SAO 023170.V666 Per = 770092 = GSC 3686.00504 = IRAS 02183+5304 = Tmz V858.V667 Per = 770095 = GSC 3686.00015 = IRAS 02219+5357 = Tmz V859.V668 Per = 770096 = GSC 3694.00975 = IRAS 02221+5751 = Tmz V879.V669 Per = 770100 = GSC 3687.01863 = IRAS 02243+5333 = NSV 15510.V670 Per = 770103 = GSC 3687.01576 = IRAS 02279+5303 = Tmz V860.V671 Per = 770118 = IRAS 02470+5536 = NSV 15588.V672 Per = 770121 = GSC 3297.00083 = IRAS 02529+4541 = Toa V12.V673 Per = 770123 = IRAS 03022+5409 = NSV 15632.V674 Per = 770129 = V12.V675 Per = 770132 = IRAS 03371+4932 = NSV 15734.V676 Per = 770140 = IRAS 03557+4404 = NSV 15855.V677 Per = 770148 = IRAS 04209+4800 = NSV 15967.AG Pi = 770173 = GSC 8527.00373.AH Pi = 770179 = EC 05565{5935 = GSC 8532.00218.DX Ps = 770004 = GSC 0006.01478 = IRAS 00197+0318 = Tmz V797.DY Ps = 770005 = L 585-086 = BRI 0021{0214 = BRI B0021{0214.DZ Ps = 770007 = BD +20Æ75 = BV 0121 = CSV 5863 = GSC 1193.00972 = NSV 00223.
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Table 2 (ontinued)EE Ps = 770015 = GSC 0608.00143.EF Ps = 770021 = GSC 1753.01577 = IRAS 01047+2910 = Tmz V780 = NPM +29.0053.EG Ps = 770024 = GSC 1747.01016 = IRAS 01083+2335 = Tmz V781.EH Ps = 770039 = GSC 1754.00267 = IRAS 01253+2816 = Tmz V782.EI Ps = 771149 = 1RXS J232953.9+062814.XX PsA = 771104 = CoD {26Æ15684 = GSC 6943.00765 = IRAS 21315{2555 = Tmz V758.XY PsA = 771143 = CoD {27Æ16125 = GSC 6974.00171 = IRAS 22551{2715 = Tmz V779.V569 Pup = 770204 = AFGL 1131 = CCS-I 776 = CCS-II 1732 = GSC 5987.02384= IRAS 07270{1921 = IRC {20131 = NSV 03610.V570 Pup = 770206 = IRAS 07294{2610 = Toa V4.V571 Pup = 770207 = GSC 5409.01201.V572 Pup = 770214 = GSC 7121.02679 = LSS 992 = RX J0812.4{3114.V573 Pup = 770217 = BD {14Æ2487 = GSC 5997.00597 = IRAS 08192{1516 = PPM 219998= SAO 154153.CN Pyx = 770224 = BV 860 = GSC 6023.01214 = IRAS 08374{2058 = NSV 04182.CO Pyx = 770233 = AN 852.1936 = CoD {25Æ6520 = CSV 1359 = GSC 6575.02880 = HV 8155= IRAS 08430{2548 = NSV 04234 = Prager 3224.CP Pyx = 770236 = AN 856.1936 = CSV 1376 = GSC 6576.01333 = HV 8163= IRAS 08505{2503 = NSV 04286.CQ Pyx = 770239 = AFGL 5254 = IRAS 09116{2439 = NSV 18155.VX Ret = 770141 = EC 04030{5801 = GSC 8507.00160.V356 Sge = 770837 = Mis V0981.V357 Sge = 770975 = Mis V0982.V358 Sge = 771008 = Standard 33 for WZ Sge.V4739 Sgr = 770800 = Nova Sgr 2001 No.2.V4740 Sgr = 770784 = Nova Sgr 2001 No.3.V4741 Sgr = 770767 = Nova Sgr 2002 No.1.V4742 Sgr = 770770 = Nova Sgr 2002 No.2.V4743 Sgr = 770836 = Nova Sgr 2002 No.3.V4744 Sgr = 770757 = Nova Sgr 2002 No.4.V4745 Sgr = 770818 = Nova Sgr 2003.V4746 Sgr = 770406 = GMCS 25-7.V4747 Sgr = 770407 = GMCS 23-50.V4748 Sgr = 770408 = GMCS 23-5.V4749 Sgr = 770409 = GMCS 23-42.V4750 Sgr = 770410 = GMCS 21-38.V4751 Sgr = 770411 = GMCS 22-60.V4752 Sgr = 770412 = GMCS 22-100.V4753 Sgr = 770413 = GMCS 24-29.V4754 Sgr = 770414 = GMCS 23-114.V4755 Sgr = 770415 = GMCS 21-185.V4756 Sgr = 770416 = GMCS 21-17.V4757 Sgr = 770417 = GMCS 22-166.V4758 Sgr = 770418 = GMCS 22-14.V4759 Sgr = 770419 = GMCS 23-8.V4760 Sgr = 770420 = GMCS 25-23.V4761 Sgr = 770421 = GMCS 23-22.V4762 Sgr = 770422 = GMCS 23-75.V4763 Sgr = 770423 = IRAS 17417{2904 = GMCS 22-136.V4764 Sgr = 770424 = GMCS 23-15.V4765 Sgr = 770425 = GMCS 22-30.V4766 Sgr = 770426 = GMCS 21-72.V4767 Sgr = 770427 = GMCS 24-108.V4768 Sgr = 770428 = GMCS 23-28.V4769 Sgr = 770429 = GMCS 23-62.V4770 Sgr = 770430 = GMCS 22-9.V4771 Sgr = 770431 = GMCS 21-39.V4772 Sgr = 770432 = GMCS 24-17.V4773 Sgr = 770433 = GMCS 22-7.V4774 Sgr = 770434 = GMCS 21-27.V4775 Sgr = 770435 = GMCS 21-6.
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Table 2 (ontinued)V4776 Sgr = 770436 = GMCS 22-27.V4777 Sgr = 770437 = GMCS 23-37.V4778 Sgr = 770438 = GMCS 23-18.V4779 Sgr = 770439 = GMCS 22-4 = OH 359.838+0.053.V4780 Sgr = 770440 = GMCS 22-21.V4781 Sgr = 770441 = GMCS 23-30 = OH 359.864+0.068.V4782 Sgr = 770442 = GMCS 22-5.V4783 Sgr = 770443 = GMCS 22-1.V4784 Sgr = 770444 = GMCS 21-12.V4785 Sgr = 770445 = GMCS 22-95.V4786 Sgr = 770446 = GMCS 22-22.V4787 Sgr = 770447 = GMCS 22-16.V4788 Sgr = 770448 = GMCS 23-3305.V4789 Sgr = 770449 = GMCS 22-120.V4790 Sgr = 770450 = GMCS 23-10 = OH 359.864+0.056.V4791 Sgr = 770451 = GMCS 22-11.V4792 Sgr = 770452 = GMCS 22-31.V4793 Sgr = 770453 = GMCS 22-35.V4794 Sgr = 770454 = GMCS 23-7.V4795 Sgr = 770455 = GMCS 24-28.V4796 Sgr = 770456 = GMCS 24-2 = GMCS 23-1198.V4797 Sgr = 770457 = GMCS 23-46.V4798 Sgr = 770458 = GMCS 25-9.V4799 Sgr = 770459 = GMCS 23-32.V4800 Sgr = 770460 = GMCS 20-64.V4801 Sgr = 770461 = GMCS 20-133.V4802 Sgr = 770462 = GMCS 23-371.V4803 Sgr = 770463 = GMCS 20-22 = GMCS 21-8.V4804 Sgr = 770464 = GMCS 16-2993.V4805 Sgr = 770465 = GMCS 19-2.V4806 Sgr = 770466 = GMCS 16-227.V4807 Sgr = 770467 = GMCS 20-34.V4808 Sgr = 770468 = GMCS 18-22.V4809 Sgr = 770469 = GMCS 20-25.V4810 Sgr = 770470 = GMCS 20-11.V4811 Sgr = 770471 = GMCS 17-5.V4812 Sgr = 770472 = GMCS 16-1.V4813 Sgr = 770473 = GMCS 19-3321.V4814 Sgr = 770474 = GMCS 16-37.V4815 Sgr = 770475 = GMCS 20-99.V4816 Sgr = 770476 = GMCS 16-47.V4817 Sgr = 770477 = GMCS 19-57.V4818 Sgr = 770478 = GMCS 16-75.V4819 Sgr = 770479 = GMCS 19-48.V4820 Sgr = 770480 = GMCS 19-3.V4821 Sgr = 770481 = GMCS 17-8.V4822 Sgr = 770482 = GMCS 17-630 = OH 359.947+0.066.V4823 Sgr = 770483 = GMCS 20-70.V4824 Sgr = 770484 = GMCS 17-58.V4825 Sgr = 770485 = GMCS 19-58.V4826 Sgr = 770486 = GMCS 18-14.V4827 Sgr = 770487 = GMCS 20-43.V4828 Sgr = 770488 = GMCS 20-46.V4829 Sgr = 770489 = GMCS 16-286.V4830 Sgr = 770490 = GMCS 19-7.V4831 Sgr = 770491 = GMCS 19-9.V4832 Sgr = 770492 = GMCS 20-60.V4833 Sgr = 770493 = GMCS 16-32.V4834 Sgr = 770494 = GMCS 18-6.V4835 Sgr = 770495 = GMCS 17-119.V4836 Sgr = 770496 = GMCS 19-54.
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Table 2 (ontinued)V4837 Sgr = 770497 = GMCS 20-116.V4838 Sgr = 770498 = GMCS 16-93.V4839 Sgr = 770499 = GMCS 16-98.V4840 Sgr = 770500 = GMCS 19-780.V4841 Sgr = 770501 = GMCS 20-522.V4842 Sgr = 770502 = GMCS 19-660.V4843 Sgr = 770503 = GMCS 19-685 = OH 359.869{0.018.V4844 Sgr = 770504 = GMCS 20-74.V4845 Sgr = 770505 = GMCS 16-36.V4846 Sgr = 770506 = GMCS 19-128.V4847 Sgr = 770507 = GMCS 17-57.V4848 Sgr = 770508 = GMCS 17-16.V4849 Sgr = 770509 = GMCS 17-70.V4850 Sgr = 770510 = GMCS 18-173 = OH 000.042+0.082.V4851 Sgr = 770511 = GMCS 17-15.V4852 Sgr = 770512 = GMCS 19-82.V4853 Sgr = 770513 = GMCS 18-74 = OH 000.051+0.079.V4854 Sgr = 770514 = GMCS 19-136.V4855 Sgr = 770515 = GMCS 16-29.V4856 Sgr = 770516 = GMCS 20-136 = OH 359.791{0.081.V4857 Sgr = 770517 = GMCS 18-12.V4858 Sgr = 770518 = GMCS 17-9.V4859 Sgr = 770519 = GMCS 16-59.V4860 Sgr = 770520 = GMCS 17-118.V4861 Sgr = 770521 = GMCS 16-288.V4862 Sgr = 770522 = GMCS 16-15.V4863 Sgr = 770523 = GMCS 16-28.V4864 Sgr = 770524 = GMCS 16-8.V4865 Sgr = 770525 = GMCS 17-95.V4866 Sgr = 770526 = GMCS 16-77.V4867 Sgr = 770527 = GMCS 18-190.V4868 Sgr = 770528 = GMCS 17-11.V4869 Sgr = 770529 = GMCS 17-34.V4870 Sgr = 770530 = GMCS 19-45.V4871 Sgr = 770531 = GMCS 16-127.V4872 Sgr = 770532 = GMCS 16-5.V4873 Sgr = 770533 = GMCS 17-3762 = OH 359.990+0.030.V4874 Sgr = 770534 = GMCS 19-64.V4875 Sgr = 770535 = GMCS 19-613 = OH 359.830{0.070.V4876 Sgr = 770536 = IRAS 17423{2855 = GMCS 17-59.V4877 Sgr = 770537 = GMCS 4-6 = GMCS 19-23.V4878 Sgr = 770538 = GMCS 3-271 = GMCS 16-80.V4879 Sgr = 770539 = GMCS 2-3 = GMCS 16-24 = GMCS 17-1.V4880 Sgr = 770540 = GMCS 3-266 = GMCS 16-49 = OH 359.938{0.010.V4881 Sgr = 770541 = GMCS 2-145.V4882 Sgr = 770542 = GMCS 3-2834.V4883 Sgr = 770543 = GMCS 3-247.V4884 Sgr = 770544 = GMCS 4-23.V4885 Sgr = 770545 = GMCS 3-300.V4886 Sgr = 770546 = GMCS 5-164.V4887 Sgr = 770547 = GMCS 2-18 = GMCS 3-7655.V4888 Sgr = 770548 = GMCS 3-49.V4889 Sgr = 770549 = GMCS 5-158.V4890 Sgr = 770550 = GMCS 3-1030 = OH 359.906{0.036.V4891 Sgr = 770551 = GMCS 3-162.V4892 Sgr = 770552 = GMCS 4-28.V4893 Sgr = 770553 = GMCS 3-116.V4894 Sgr = 770554 = GMCS 5-59.V4895 Sgr = 770555 = GMCS 3-131.V4896 Sgr = 770556 = GMCS 2-52.V4897 Sgr = 770557 = GMCS 1-26.
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Table 2 (ontinued)V4898 Sgr = 770558 = GMCS 3-50.V4899 Sgr = 770559 = GMCS 3-108.V4900 Sgr = 770560 = GMCS 3-61.V4901 Sgr = 770561 = GMCS 3-220.V4902 Sgr = 770562 = GMCS 2-697 = OH 000.024+0.027.V4903 Sgr = 770563 = GMCS 4-9.V4904 Sgr = 770564 = GMCS 3-57.V4905 Sgr = 770565 = GMCS 5-157.V4906 Sgr = 770566 = GMCS 4-33.V4907 Sgr = 770567 = GMCS 2-58.V4908 Sgr = 770568 = GMCS 4-26.V4909 Sgr = 770569 = GMCS 1-41.V4910 Sgr = 770570 = GMCS 3-270.V4911 Sgr = 770571 = GMCS 3-88.V4912 Sgr = 770572 = GMCS 2-1.V4913 Sgr = 770573 = GMCS 2-26.V4914 Sgr = 770574 = GMCS 5-27.V4915 Sgr = 770575 = GMCS 1-31.V4916 Sgr = 770576 = GMCS 2-10.V4917 Sgr = 770577 = GMCS 4-85.V4918 Sgr = 770578 = GMCS 2-11.V4919 Sgr = 770579 = GMCS 2-46.V4920 Sgr = 770580 = IRAS 17424{2859�1 = GMCS 3-2753.V4921 Sgr = 770581 = GMCS 5-35.V4922 Sgr = 770582 = IRAS 17424{2852 = GMCS 2-13 = NSV 23734.V4923 Sgr = 770583 = IRAS 17424{2859�2 = GMCS 3-72.V4924 Sgr = 770584 = GMCS 2-9.V4925 Sgr = 770585 = GMCS 1-46.V4926 Sgr = 770586 = GMCS 2-27.V4927 Sgr = 770587 = GMCS 1-42.V4928 Sgr = 770588 = GMCS 3-5 = OH 359.956{0.050.V4929 Sgr = 770589 = GMCS 1-182.V4930 Sgr = 770590 = GMCS 3-16.V4931 Sgr = 770591 = GMCS 2-28 = OH 000.037{0.003.V4932 Sgr = 770592 = GMCS 1-19.V4933 Sgr = 770593 = GMCS 1-37.V4934 Sgr = 770594 = GMCS 3-2752 = OH 359.985{0.041.V4935 Sgr = 770595 = GMCS 1-175.V4936 Sgr = 770596 = GMCS 2-30.V4937 Sgr = 770597 = GMCS 2-49.V4938 Sgr = 770598 = GMCS 2-43.V4939 Sgr = 770599 = GMCS 2-19.V4940 Sgr = 770600 = GMCS 4-577 = OH 359.902{0.103.V4941 Sgr = 770601 = GMCS 2-504 = OH 000.030{0.026.V4942 Sgr = 770602 = GMCS 2-79.V4943 Sgr = 770603 = GMCS 1-72 = GMCS 2-101.V4944 Sgr = 770604 = GMCS 2-33.V4945 Sgr = 770605 = GMCS 4-22.V4946 Sgr = 770606 = GMCS 1-2.V4947 Sgr = 770607 = GMCS 4-17.V4948 Sgr = 770608 = GMCS 2-6329 = OH 000.014{0.046.V4949 Sgr = 770609 = GMCS 1-391 = OH 000.072{0.011.V4950 Sgr = 770610 = GMCS 2-320 = OH 000.060{0.018.V4951 Sgr = 770611 = GMCS 5-91.V4952 Sgr = 770612 = GMCS 2-147.V4953 Sgr = 770613 = GMCS 4-253.V4954 Sgr = 770614 = GMCS 3-226 = OH 359.946{0.092.V4955 Sgr = 770615 = GMCS 3-2832. Close to the N of V4521 Sgr, the periods di�er onsiderably.V4956 Sgr = 770616 = GMCS 1-8 = GMCS 10-171.V4957 Sgr = 770617 = GMCS 6-247.V4958 Sgr = 770618 = GMCS 7-350.
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Table 2 (ontinued)V4959 Sgr = 770619 = GMCS 10-60.V4960 Sgr = 770620 = GMCS 9-78.V4961 Sgr = 770621 = GMCS 8-23.V4962 Sgr = 770623 = GMCS 10-45.V4963 Sgr = 770624 = GMCS 7-277.V4964 Sgr = 770625 = GMCS 6-28.V4965 Sgr = 770626 = GMCS 7-86.V4966 Sgr = 770627 = GMCS 10-100.V4967 Sgr = 770628 = GMCS 10-6 = OH 000.107{0.016.V4968 Sgr = 770629 = GMCS 10-66.V4969 Sgr = 770630 = GMCS 7-13.V4970 Sgr = 770631 = GMCS 9-8.V4971 Sgr = 770632 = GMCS 8-97.V4972 Sgr = 770633 = GMCS 8-113.V4973 Sgr = 770634 = GMCS 9-55.V4974 Sgr = 770635 = GMCS 8-11.V4975 Sgr = 770636 = GMCS 8-31.V4976 Sgr = 770637 = GMCS 9-54.V4977 Sgr = 770638 = GMCS 9-9.V4978 Sgr = 770639 = GMCS 6-32 = OH 359.957{0.123.V4979 Sgr = 770640 = GMCS 9-43.V4980 Sgr = 770641 = GMCS 9-25.V4981 Sgr = 770642 = GMCS 7-20.V4982 Sgr = 770643 = GMCS 7-8.V4983 Sgr = 770644 = GMCS 7-31.V4984 Sgr = 770645 = GMCS 6-112.V4985 Sgr = 770646 = GMCS 9-104.V4986 Sgr = 770647 = GMCS 6-83.V4987 Sgr = 770648 = GMCS 10-84 = OH 000.115{0.043.V4988 Sgr = 770649 = GMCS 9-110.V4989 Sgr = 770650 = GMCS 7-17.V4990 Sgr = 770651 = GMCS 9-229.V4991 Sgr = 770652 = GMCS 10-13.V4992 Sgr = 770653 = GMCS 9-38.V4993 Sgr = 770654 = GMCS 6-36.V4994 Sgr = 770655 = GMCS 9-3.V4995 Sgr = 770656 = GMCS 7-361.V4996 Sgr = 770657 = GMCS 9-124.V4997 Sgr = 770658 = GMCS 7-9.V4998 Sgr = 770659 = GMCS 10-1.V4999 Sgr = 770660 = GMCS 7-11.V5000 Sgr = 770661 = GMCS 10-138.V5001 Sgr = 770662 = GMCS 6-22.V5002 Sgr = 770663 = GMCS 6-25.V5003 Sgr = 770664 = GMCS 9-35.V5004 Sgr = 770665 = GMCS 8-53.V5005 Sgr = 770666 = GMCS 7-19.V5006 Sgr = 770667 = GMCS 9-96.V5007 Sgr = 770668 = GMCS 6-31.V5008 Sgr = 770669 = GMCS 7-94.V5009 Sgr = 770670 = GMCS 10-4.V5010 Sgr = 770671 = GMCS 8-18.V5011 Sgr = 770672 = GMCS 10-40.V5012 Sgr = 770673 = GMCS 8-5.V5013 Sgr = 770674 = GMCS 9-93.V5014 Sgr = 770675 = GMCS 6-57.V5015 Sgr = 770676 = GMCS 6-151.V5016 Sgr = 770677 = GMCS 9-144.V5017 Sgr = 770678 = GMCS 10-27.V5018 Sgr = 770679 = GMCS 6-7.V5019 Sgr = 770680 = GMCS 6-44.
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Table 2 (ontinued)V5020 Sgr = 770681 = GMCS 6-21 = OH 000.017{0.137.V5021 Sgr = 770682 = GMCS 10-5.V5022 Sgr = 770683 = GMCS 9-67.V5023 Sgr = 770684 = GMCS 10-26.V5024 Sgr = 770685 = GMCS 8-2.V5025 Sgr = 770686 = GMCS 8-15.V5026 Sgr = 770687 = GMCS 8-8.V5027 Sgr = 770688 = GMCS 7-127.V5028 Sgr = 770689 = GMCS 6-156.V5029 Sgr = 770690 = GMCS 9-94.V5030 Sgr = 770691 = GMCS 10-55.V5031 Sgr = 770692 = GMCS 9-4.V5032 Sgr = 770693 = GMCS 14-53.V5033 Sgr = 770694 = GMCS 7-52 = GMCS 14-32.V5034 Sgr = 770695 = GMCS 9-75 = GMCS 12-46.V5035 Sgr = 770696 = GMCS 13-45.V5036 Sgr = 770697 = GMCS 12-140.V5037 Sgr = 770698 = GMCS 12-71.V5038 Sgr = 770699 = GMCS 12-13.V5039 Sgr = 770700 = GMCS 12-145 = OH 000.067{0.123.V5040 Sgr = 770701 = GMCS 15-5.V5041 Sgr = 770702 = GMCS 15-26.V5042 Sgr = 770703 = GMCS 12-47.V5043 Sgr = 770704 = GMCS 11-15.V5044 Sgr = 770705 = GMCS 14-24.V5045 Sgr = 770706 = GMCS 12-4.V5046 Sgr = 770707 = GMCS 12-79.V5047 Sgr = 770708 = GMCS 14-17.V5048 Sgr = 770709 = GMCS 11-49.V5049 Sgr = 770710 = GMCS 11-34 = GMCS 14-6233.V5050 Sgr = 770711 = GMCS 14-12.V5051 Sgr = 770712 = GMCS 13-13.V5052 Sgr = 770713 = GMCS 12-65.V5053 Sgr = 770714 = GMCS 12-42.V5054 Sgr = 770715 = GMCS 12-352.V5055 Sgr = 770716 = GMCS 14-6.V5056 Sgr = 770717 = GMCS 15-36.V5057 Sgr = 770718 = GMCS 12-21.V5058 Sgr = 770719 = GMCS 11-4503.V5059 Sgr = 770720 = GMCS 14-16.V5060 Sgr = 770722 = GMCS 11-14.V5061 Sgr = 770723 = GMCS 15-24.V5062 Sgr = 770724 = GMCS 12-799.V5063 Sgr = 770725 = GMCS 12-1236.V5064 Sgr = 770726 = GMCS 13-64.V5065 Sgr = 770727 = GMCS 15-47.V5066 Sgr = 770728 = GMCS 11-241.V5067 Sgr = 770729 = GMCS 14-8.V5068 Sgr = 770730 = GMCS 13-95.V5069 Sgr = 770731 = GMCS 14-105.V5070 Sgr = 770732 = GMCS 14-38.V5071 Sgr = 770733 = GMCS 13-25.V5072 Sgr = 770734 = GMCS 14-15.V5073 Sgr = 770735 = GMCS 14-2.V5074 Sgr = 770736 = GMCS 11-6.V5075 Sgr = 770737 = GMCS 14-11.V5076 Sgr = 770738 = GMCS 13-117.V5077 Sgr = 770739 = GMCS 12-129.V5078 Sgr = 770740 = GMCS 13-44.V5079 Sgr = 770741 = GMCS 13-16.V5080 Sgr = 770742 = GMCS 14-27.
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Table 2 (ontinued)V5081 Sgr = 770743 = GMCS 14-18 = GMCS 15-6.V5082 Sgr = 770744 = GMCS 13-49.V5083 Sgr = 770745 = GMCS 11-27.V5084 Sgr = 770746 = GMCS 12-228.V5085 Sgr = 770747 = GMCS 12-6.V5086 Sgr = 770748 = GMCS 11-2449.V5087 Sgr = 770749 = GMCS 14-463.V5088 Sgr = 770750 = GMCS 13-73.V5089 Sgr = 770751 = GMCS 11-23.V5090 Sgr = 770752 = GMCS 14-150.V5091 Sgr = 770753 = GMCS 15-10.V5092 Sgr = 770754 = GMCS 12-11.V5093 Sgr = 770755 = GMCS 12-136.V5094 Sgr = 770756 = GMCS 13-30.V5095 Sgr = 770761 = GSC 6828.00703 = IRAS 17482{2308 = Had V103.V5096 Sgr = 770762 = GSC 6262.00421 = IRAS 17509{2210 = Had V83.V5097 Sgr = 770769 = AFGL 2048 = IRAS 17590{2337 = IRC {20417 = Had V82 = Ve 2-45= WR 104.V5098 Sgr = 770772 = Sagar 4 (NGC 6530) = van Altena, Jones 45 (NGC 6530)= Walker 303 (NGC 6530) = GSC 6842.01487.V5099 Sgr = 770773 = SU UMa-type v.V5100 Sgr = 770775 = van Altena, Jones 151 (NGC 6530) = Walker 29 (NGC 6530)= GSC 6846.00272.V5101 Sgr = 770778 = GSC 6263.01874 = HD 313643 = IRAS 18017{2109 = LSS 4628 = Had V84= NSV 10152 = WR 106.V5102 Sgr = 770788 = AFGL 2103 = GSC 6265.01611 = IRAS 18135{1641 = IRC {20454= Had V99.V5103 Sgr = 770792 = Had V100.V5104 Sgr = 770797 = AFGL 2135 = IRAS 18194{2708 = NSV 24415.V5105 Sgr = 770799 = GSC 6852.04636 = Had V101.V5106 Sgr = 770810 = IRAS 18278{1814 = Had V63.V5107 Sgr = 770815 = Had V104.V5108 Sgr = 770824 = AN 934.1936 = CSV 4368 = HV 9528 = IRAS 18445{2410 = Had V81= NSV 11337 = Prager 4880.V5109 Sgr = 770908 = GSC 6287.02439 = Tmz V795.V5110 Sgr = 770970 = GSC 6303.00716 = IRAS 19368{1736 = Tmz V753.V5111 Sgr = 770971 = GSC 7426.02146.V5112 Sgr = 770991 = BD {17Æ5779 = GSC 6317.00218 = HD 187885 = IRAS 19500{1709= PPM 236631 = SAO 163075. A symmetrial minimum lasted for severalmonths, with variations also outside it.V1178 So = 770764 = Had V92 = Nova So 2001.V1179 So = 770326 = GSC 6786.01255 = IRAS 15508{2745 = Tmz V788.V1180 So = 770337 = GSC 7352.01203 = IRAS 16180{3412 = Had V96.V1181 So = 770342 = Had V75.V1182 So = 770346 = CoD {33Æ11472 = GSC 7363.01161 = IRAS 16462{3331 = Had V87.V1183 So = 770357 = IRAS 16552{3305 = Had V97.V1184 So = 770393 = CoD {39Æ11531 = GSC 7888.00046 = HD 323593 = IRAS 17270{3937= Had V88.V1185 So = 770405 = AFGL 5379 = IRAS 17411{3154.BZ Sl = 770025 = CoD {26Æ384 = CPD {26Æ103 = EXO 010919.0{2613.5= EXOSAT 0109{2613 = GSC 6425.01882 = HD 07172 = NSV 15253= PPM 243692 = SAO 166864.CC Sl = 771147 = EC 23128{3105 = RX J2315.5{3049 = 1RXS J2315{3048.V468 St = 770811 = Mis V0952.V469 St = 770812 = Mis V0953.V470 St = 770814 = CSS-I 565 = CSS-II 1058 = GSC 6267.01171 = Had V93 = Tmz V824.V471 St = 770819 = CSS-I 571 = CSS-II 1064 = GSC 5696.00165 = IRAS 18375{1010= Had V65 = NSV 11168.V472 St = 770821 = IRAS 18436{0505 = Hassforther V45.V473 St = 770823 = BD {05Æ4754 = GSC 5122.00790 = IRAS 18440{0457 = Hassforther V46= NSV 24584.
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Table 2 (ontinued)V474 St = 770831 = Had V78.V372 Ser = 770322 = GSC 5002.00629 = FASTT 0687.V373 Ser = 770325 = BD {00Æ3026 = GSC 5019.00783 = HD 142070 = HIP 077752= PPM 179672 = SAO 140814.V374 Ser = 770382 = Had V94.V375 Ser = 770394 = GSC 6235.00830 = IRAS 17282{1600 = Had V91.V376 Ser = 770781 = GSC 5101.00214 = IRAS 18072{0201 = Hassforther V17.V377 Ser = 770806 = IRAS 18266+0449 = Mis V0957.VV Sex = 770242 = AN 31.1927 = CSV 1498 = GSC 0239.01933 = NSV 04612 = Prager 0636= SVS 0128.VW Sex = 770244 = GSC 4903.00436 = IRAS 09592{0158 = Tmz V756.VX Sex = 770245 = GSC 4903.00512 = IRAS 10001{0119 = Tmz V757.VY Sex = 770255 = BD {01Æ2452 = GSC 4917.00022 = HD 93917 = PPM 178307= SAO 137825.V1209 Tau = 770133 = NSV 15743 = Plf 484.V1210 Tau = 770134 = BD +23Æ528 = HD 23585 = HII 1284 (Pleiades) = GSC 1800.01579= PPM 092879 = SAO 076185.V1211 Tau = 770135 = CSV 100353 = GSC 1800.00586 = HII 2870 (Pleiades) = NSV 01377= Zi 0253.V1212 Tau = 770138 = NSV 15820. Dwarf nova in Taurus.V1213 Tau = 770150 = HH 30 IRS.V1214 Tau = 770155 = IRAS 04470+3002 = NSV 16172.V1215 Tau = 770165 = IRAS 05146+2521 = NSV 16280.V1216 Tau = 770166 = CSV 540 = GSC 1304.00869 = HV 6900 = IRAS 05172+1925= NSV 01932 = Prager 2727.V1217 Tau = 770171 = IRAS 05273+2019 = NSV 16320.V1218 Tau = 770174 = GSC 1298.00457 = Brh V69.V1219 Tau = 770177 = IRAS 05452+2001 = NSV 16678.AL Tri = 770041 = GSC 2293.01021.AM Tri = 770066 = GSC 2315.01403 = IRAS 01533+3410 = Tmz V840.AN Tri = 770080 = GSC 2317.01359 = IRAS 02102+3343 = Tmz V785.AO Tri = 770088 = GSC 1773.00343 = IRAS 02165+2750 = CTI 021845.9+280047 [021℄= NSV 15484.AP Tri = 770097 = GSC 2335.01481 = IRAS 02231+3638 = Tmz V841.AQ Tri = 770116 = KUV 02464+3239 = WD 0246+326.EF Tu = 770003 = EC 23593{6724 = GSC 8846.00365.KZ UMa = 770240 = BD +67 594 = GSC 4142.00723 = HD 81882 = HIP 046748 = PPM 017086= SAO 014907.LL UMa = 770241 = USNO 1575-03003814.LM UMa = 770243 = BD +46Æ1545 = GSC 3433.00392 = HD 84345 = HIP 047924= IRAS 09428+4606 = NSV 18264 = PPM 051468 = SAO 043022.LN UMa = 770247 = UMa 7 [218℄ = PG 1000+667.LO UMa = 770251 = GSC 3002.00454.LP UMa = 770252 = GSC 3822.01056.LQ UMa = 770257 = GSC 3009.00361 = Tmz V789.LR UMa = 770263 = BD +32Æ2142 = GSC 2520.00532 = HD 98851 = HIP 055563 = NSV 18759= PPM 075840 = SAO 062524.pi 1 UMa = 770223 = �1 UMa = BD +65Æ643 = BS 3391 = 3 UMa = Gliese 0311= GSC 4133.01971 = HD 72905 = HIP 042438 = IRAS 08347+6511= NSV 17937 = PPM 016705 = SAO 014609.V384 Vel = 770218 = 4/re. neb. NGC 2626.V385 Vel = 770219 = 20/re. neb. NGC 2626.V386 Vel = 770220 = 22/re. neb. NGC 2626.V387 Vel = 770221 = 23/re. neb. NGC 2626.OW Vir = 770277 = GSC 4938.00681 = IRAS 11566{0550 = Tmz V775.OX Vir = 770280 = BD {05Æ3416 = GSC 4945.00224 = HD 105036 = HIP 058981= IDS 1200.4S0518A = IRAS 12030{0534 = IRC {10262 = NSV 19185= PPM 195131 = SAO 138981.OY Vir = 770295 = BD +04Æ2683 = GSC 0301.00463 = HD 112975 = HIP 063487= IRAS 12579+0352 = PPM 159392 = SAO 119712.OZ Vir = 770298 = GSC 4961.00705 = V17.
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Table 2 (ontinued)PP Vir = 770304 = BD +06Æ2827 = GSC 0322.00116 = HD 122970 = HIP 068790= PPM 160319 = SAO 120273.V423 Vul = 770950 = IRAS 19256+2417 = Mis V0968.V424 Vul = 770952 = IRAS 19276+2538 = Mis V0969.V425 Vul = 770954 = IRAS 19279+2328 = Mis V0970.V426 Vul = 770957 = IRAS 19287+2046 = Mis V0971.V427 Vul = 770958 = IRAS 19291+2511 = Mis V0972.V428 Vul = 770960 = IRAS 19300+2107 = Mis V0973.V429 Vul = 770961 = IRAS 19306+2110 = Mis V0974.V430 Vul = 770985 = Mis V0984.V431 Vul = 770988 = IRAS 19483+2306 = Mis V0976.V432 Vul = 771000 = IRAS 19581+2350 = Mis V0966.V433 Vul = 771001 = GSC 2141.01846 = IRAS 19583+2231 = Mis V0977.V434 Vul = 771002 = GSC 2141.01822 = IRAS 19583+2235 = Mis V0978.V435 Vul = 771003 = IRAS 19589+2529 = Mis V0979.V436 Vul = 771021 = BD +27Æ3738 = EXO 202513.7+2809.8 = GSC 2168.00778 = HD 334415= IDS 2022.1N2800A = PPM 111171 = SAO 088699.V437 Vul = 771035 = LD 372.V438 Vul = 771046 = LD 375.V439 Vul = 771048 = IRAS 20420+2601 = LD 376.V440 Vul = 771050 = LD 377.V441 Vul = 771052 = LD 378.V442 Vul = 771064 = AFGL 2686 = GSC 2180.01004N = IRAS 20570+2714 = NSV 25412.V443 Vul = 771065 = GSC 2176.01341 = IRAS 20593+2451 = LD 380 = Mis V0967.V444 Vul = 771071 = IRAS 21019+2620 = LD 381.V445 Vul = 771075 = GSC 2173.00719 = IRAS 21057+2331 = LD 386 = Q 1991/078 = StM 536.V446 Vul = 771076 = GSC 2181.01309 = IRAS 21068+2719 = LD 387.V447 Vul = 771082 = GSC 2194.02252 = IRAS 21115+2747 = LD 393.V448 Vul = 771092 = LD 400.V449 Vul = 771097 = GSC 2195.01274 = LD 403.
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ERRATUM FOR IBVS 5422Kazarovets, E.V., Kireeva, N.N., Samus, N.N., Durlevih. O.V.The 77th Name-List of Variable StarsThe following orretions are needed to the list of identi�ations (Table 2).

V1657 Aql: the USNO identifiation should be USNO-A2.0 900-17903132LY Dra: the SAO identifiation should be SAO 018231DU Lyn: the AFGL identifiation should be AFGL 1187OX Vir: the SAO identifiation should be SAO 138579
Thanks are due to Dr. F. Ohsenbein (Strasbourg) for turning our attention to the mistakes.



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5423 Konkoly ObservatoryBudapest5 June 2003HU ISSN 0374 { 0676
DIRECT MASS RATIO DETERMINATION IN THE SB2 SYSTEMSHD 108642 AND HD 434BUDAJ, J.1; ILIEV, I. KH.2; BARZOVA, I. S.2; �ZI�Z�NOVSK�Y, J.1; ZVERKO, J.1; STATEVA, I.21 Astronomial Institute, Slovak Aademy of Sienes, 059 60 Tatransk�a Lomnia, Slovak Republi2 Institute of Astronomy, National Astronomial Observatory, P.O.B. 136, BG - 4700, Smolyan, Bulgariae-mail: budaj�ta3.sk, iliani�astro.bas.bg, ziga�ta3.sk, zve�ta3.sk

The star HD108642 (HR4750, SAO82326, HIP 60880, BD+27Æ 2138) is a well knownSB1 type binary. Abt & Levato (1977) lassi�ed the spetrum as Am(A2/A7/F0) fromhydrogen, metalli and CaII-K lines, respetively. HIPPARCOS introdued the trigono-metri parallax (9:76 � 0:79) mass and V = 6:52mag (ESA, 1997). Abt & Morrell(1995) measured projeted rotational veloity and obtained v sin i = 13 km s�1. Theirmeasurements were resaled by Royer et al. (2002) who obtained v sin i = 21 km s�1.Landstreet (1998) derived v sin i < 4:5 km s�1. The orbit was determined and improvedby Harper (1926, 1935). More reently Abt & Willmarth (1999) derived new orbital el-ements: P = (11:7843� 0:0004) d; e = 0;  = �0:7 km s�1; K = 41:14 km s�1 whih arein a good agreement with the Harper's results. Boesgaard (1987), using spetrosopiobservations in the region of about 6700 �A, �rst noted the presene of a seondary spe-trum and estimated the ux ratio value L1=L2 = 7:7. Reently, Shorlin et al. (2002) as aby-produt of their magneti �eld measurements derived from polarimetri least-squaresdeonvolution pro�les M1=M2 = 1:9� 0:1; L1=L2 = 15;  = (�2� 2) km s�1.The star HD434 (HIP 728, BD+27Æ 3, SAO73772, V = 6.47mag) is also well known asan SB1 system. Latest orbital elements are those of Sreedhar Rao & Abhyankar (1992):P = 34:25999 d; e = 0:475 � 0:034;  = (2:6 � 0:6) km s�1; K = (24:1 � 0:9) km s�1.Reently, Iliev et al. (2001a) disovered a very pronouned seondary spetrum (see thereferenes therein). Here we present new observations of this fresh SB2 system.Our spetrosopi observations were arried out with the 2m RCC telesope of theBulgarian National Astronomial Observatory in the frame of our observational programon Am-stars in binary systems. The Photometris AT200 amera with a SITe SI003AB1024� 1024 CCD hip, (24�m pixels) was used in the Third amera of the oud�e spe-trograph to provide spetra in the 6400{6500 �A region with R = 32000. A typial S/Nratio is about 300. IRAF standard proedures have been used for the bias subtrating,at-�elding and wavelength alibration. Telluri lines have been removed using spetraof hot, fast rotating stars. The wavelength alibration has the r.m.s. error of 0.005�A.EQWREC2 ode of Budaj & Kom�z��k (2000) was used for ontinuum reti�ation andradial veloity measurements. The log of observations is listed in Table 1.Small portions of our spetra in the viinity of CaI 6439 whih is most illustrative aredepited in the Figures 1 and 2. It is apparent that there are two systems of lines travelling
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and rossing in the spetra of both stars. For the mass ratio and gamma veloity ofHD108642 we obtained: M1=M2 = 1:824�0:011;  = �0:4 km s�1. Our gamma veloityis in a very good agreement with the value determined reently by Abt &Willmarth (1999)who measured only the radial veloities of the primary. This on�rms and improves theresults of Shorlin et al. (2002). For HD434 we obtained: M1=M2 = 1:19 � 0:06;  =+12:0 km s�1. Moreover, we are able to put a serious onstraint on the K value of theprimary whih is K > 30:8 km s�1! Note that this K value and gamma veloity arenot in agreement with the value determined by Sreedhar Rao & Abhyankar (1992). Thisunderlines the statement of Iliev et al. (2001a) that the seondary spetrum auses soheavy blends that the previous orbit determinations must be revisited. Hube & Gulliver(1985) e.g. obtained preliminary and di�erent orbital elements: P = 34:26014 d; e =0:405�0:033;  = (6:9�0:7) km s�1; K = (35:5�1:7) km s�1 whih were on�rmed laterby Margoni et al. (1992). They better satisfy our onstraints on K value but their gammaveloity is still rather low.
Table 1: List of observations and the results: Date, HJD of the exposure beginning, e�etive exposuretime in seonds, radial veloities of both omponents in km s�1, the M1=M2 ratios and the  veloitiesin km s�1.Sp. No. Date HJD (2450000+) E�. exp. RVa RVb M1=M2 HD1086421 8.3.2001 1977.493 5400 �41.9 +74.5 1:824� 0:011 � 0.42 13.3.2003 2713.457 5410 +31.6 �58.2HD4341 28.8.2002 2515.475 5410 +34.7 �17.0 1:19� 0:06 + 12.02 21.10.2002 2569.348 4370 �26.9 +58.3
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The M1=M2 ratios and absolute radial veloities listed in Table 1 above are not ne-essarily self onsistent. It is beause only one unblended line (Can 6439) was used forabsolute radial veloity measurements while more lines ould be used for relative radial ve-loity hanges and theM1=M2 determination. The Gaussian deomposition proedure ofa few good lines was used to measure the relative radial veloities in the ase of Sp. No.1.of HD434 as the lines of the primary and seondary slightly overlap, otherwise, enter ofmass method was used. The estimated 1� preision of our radial veloity measurementsis about 1 km s�1. The estimated 1� error of M1=M2 values is more or less formal errorestimated from only 2 spetra. The true error may be slightly higher. This paper againillustrates that new CCD observations of many so far unresolved SB1 systems are highlydesirable as they may lead to a disovery of seondary spetra and a subsequent diretmass ratio determination in even bright and well studied SB1 ases as demonstrated e.g.by Iliev et al. (2001a, 2001b) and Ryabhikova (1998).This work was partially supported by the VEGA grant No. 3014 and by the APVT-51-000802 projet.

Referenes:Abt, H. A., Morrell, N. I., 1995, ApJS, 99, 135Abt, H. A., Levato, H., 1977, PASP, 89, 29Abt, H. A., Willmarth, D. W., 1999, ApJ, 521, 682Boesgaard, A. M., 1987, ApJ, 321, 967Budaj, J., Kom�z��k, R., 2000, http://www.ta3.sk/~budaj/softwareESA, 1997, The Hipparos and Tyho Catalogues, ESA SP-1200
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ELEMENTS FOR FOUR RED PULSATING STARSH�AUSSLER, K.1; BERTHOLD, T.1;2; KROLL, P.21 Bruno-H.-B�urgel-Sternwarte, T�opelstr. 46, D-04746 Hartha, Germany2 Sternwarte Sonneberg, Sternwartestr. 32, D-96515 Sonneberg, Germanyemail: sternwartehartha�lyos.de, tb�stw.tu-ilmenau.de, pk�stw.tu-ilmenau.de

The variability of these stars was disovered on Sonneberg Observatory photographiplates by Ho�meister (1967a,b) and Morgenroth (1934), respetively; no further observa-tions or ephemeris were published until today. Reent estimations, made on photographiplates taken with the Sonneberg Observatory 40m Astrograph during the years 1964-1994, have allowed to determine the type of variability as well as �rst elements (seeTable 1). The given elements were obtained by means of least-squares solutions. Pho-tographi amplitudes were derived with respet to magnitudes of the omparison starsgiven in Table 3. Individual data are available upon request.
Remarks:V548 HerPeriod varies; elements valid for J.D. 2437100-2440750 and J.D. 2442900-2449500, respe-tively. The period varies strongly but the shape of the light urve is rather stable.V2066 OphProbably variable period; elements given are valid for J.D. 2437100-2449500. Inludingthe �rst observed maximum (published by Ho�meister) in a ommon ephemeris resultsin distint larger satter of the light urve and has been avoided for this reason.NSV 7865SRa type with respet of the relatively small amplitude.
This researh made use of the SIMBAD data base, operated by the CDS at Strasbourg,Frane.



2 IBVS 5424
13.50

14.00

14.50

15.00

15.50

16.00

-0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2

B
(p

g)

Phase

-20

0

20

40

60

80

100

120

-60 -50 -40 -30 -20 -10 0 10

O
-C

(d
ay

s)

EpochFigure 1. Combined light urve of V548 Her Figure 2. (O�C) diagram of V548 Her

13.50

14.00

14.50

15.00

15.50

16.00

16.50
-0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2

B
(p

g)

Phase

-30

-20

-10

0

10

20

30

-80 -70 -60 -50 -40 -30 -20 -10 0 10

O
-C

(d
ay

s)

EpochFigure 3. Light urve of V2066 Oph Figure 4. (O�C) diagram of V2066 Oph

14.50

15.00

15.50

16.00

-0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2

B
(p

g)

Phase

13.00

13.50

14.00

14.50

15.00

15.50

-0.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2

B
(p

g)

PhaseFigure 5. Light urve of NSV 7865 Figure 6. Light urve of NSV 8293



IBVS 5424 3
Table 1. Summary of this paper

Star Type Epoh Period Max. Min. M�m No. of Former2400000+ (day) Plates lassi�ationV548 Her(1) M 38528.7 184.35 13:m7 15:m8 0:p45 77 M:�3.9 �1.05V548 Her(2) M 47771.6 190.21 166�2.8 �.27V2066 Oph M 48363.6 278.57 13:m6 16:m1 0:p34 239 Isb:�6.7 �.44NSV 7865 M: 46609.2 157.09 14:m3 16:m0 0:p50 134 LB:�3.4 �.17NSV 8239 SRa 38501.4 144.46 13:m2 15:m3 242 L�2.6 �.06

Table 2. Individual maxima and O � C values aording to the elements derived in this paper
Star JD (max.) Epoh O � C Star JD (max.) Epoh O � CV548 Her(1) 38528 0 �1.0 V2066 Oph 47262 �4 12.638901 2 3.3 48356 0 �7.639261 4 �5.4 49214 3 14.739637 6 1.9 49482 4 4.1V548 Her(2) 44345 �18 �3.2 NSV 7865 39537 �45 �2.9544732 �16 3.4 42987 �23 �8.945104 �14 �5.1 44266 �15 13.345491 �12 1.52 44732 �12 8.146623 �6 �7.7 45822 �5 �1.5547592 �1 10.2 46613 0 4.047770 0 �2.0 46917 2 �6.248356 3 13.4 48804 14 �4.349098 7 �5.549475 9 �8.9 NSV 8293 38501.5 0 0.138640.3 1 �5.6V2066 Oph 27724� �74 �25.7 38937.4 3 2.638910 �34 17.6 45003.7 45 1.643336 �18 �13.3 45441.5 48 6.044732 �13 �10.3 46592.5 56 1.345003 �12 �17.8 49475.5 76 �4.9� Maximum published by Ho�meister (1967a)
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Table 3. Comparison stars and ross referenesV548 Her V2066 OphS 9722 S 9621GSC 962.0113 GSC 979.0217Comp. No. GSC m� GSC m�1 962.0138 13:m9 979.2000 14:m42 962.0208 14:m0 966.1832 15:m03 962.0971 14:m8 966.1908 15:m44 962.1444 14:m9 966.1960 16:m15 962.0136 15:m36 962.0141 16:m2

NSV 7865 NSV8293S 9788 69.1934GSC 961.0982 GSC 977.0665Comp. No. GSC m� GSC m�1 961.0907 14:m3 977.0824 12:m42 961.1584 15:m4 977.0674 14:m23 961.0312 16:m0 977.0561 15:m4� Magnitudes refer to the B values of the USNO�A2.0 atalogue
Referenes:Ho�meister, C., 1967a, Astron. Nahr., 289, 205Ho�meister, C., 1967b, Astron. Nahr., 290, 43Morgenroth, O., 1934, Astron. Nahr., 252, 389
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ECLIPSING BINARIES DISCOVERED ON STARDIAL IMAGESWILS, P.1; DVORAK, S. W.21 Vereniging Voor Sterrenkunde, Belgium; e-mail: patrik.wils�ronos.be2 Rolling Hills Observatory, Clermont, FL USA; e-mail: sdvorak�rollinghillsobs.org

The Stardial system, run by the University of Illinois at Urbana-Champaigne (MCulloughand Thakkar, 1997), has been found useful for the disovery and follow-up of long pe-riod variables. This paper however reports on the disovery of ten short period elipsingbinaries on the images from this system.The proedure used to redue the images to star and magnitude lists was desribed byWils (2003). For some stars 250 data points were obtained. For the brightest stars (mag.< 10), an internal auray of 0.03 mag ould be obtained, depending on the quality ofthe night. For stars with more than 100 observations, the PDM tehnique (Stellingwerf,1978) was used to searh for periodi variability.Sine Stardial images are always taken when the region rosses the meridian, strongaliasing is present, and in fat it is impossible to distinguish between the genuine periodand its aliases. The stars so disovered were then veri�ed using the ASAS-3 arhive(Pojmanski, 2002), whih aided in establishing the orret period. Some of the starswere also followed for one or more nights at Rolling Hills Observatory (see Dvorak 2003for a desription of the instruments used). For three of the stars, V and I data werealso available from the TASS Mk III survey (Rihmond et al., 2000). For four otherslimited unpublished data from the TASS Mk IV data (Droege, 2003) provided furtheron�rmation of the variability and the period.The new elipsing binaries are presented in Table 1. The �rst olumn gives the iden-ti�ation of the objets (HD, BD or GSC number). The following olumns ontain thetype of variability, the epoh of minimum, period (in days) and the V range derived fromthe ASAS-3 database.Phased light urves of these stars are presented in �gures 1 and 2, with V data from theASAS (open squares) and TASS (�lled irles) surveys, and from Rolling Hills Observatory(rosses). The Stardial data (dashes) are taken through a non-standard red �lter, andtheir zero-point was shifted to be in agreement with the available V data (whih meansthat the amplitude may di�er).
Aknowledgements: This researh has made use of the SIMBAD and VizieR databa-ses operated at the Centre de Donn�ees Astronomiques (Strasbourg) in Frane. The authorswould like to thank Mihael Rihmond for providing the XVista and math programs toredue the Stardial images. The Stardial, TASS and ASAS teams are aknowledged forproviding publi aess to their arhives.
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Figure 1. Phased light urves of six of the new elipsing binaries.
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Figure 2. Phased light urves of the remaining four elipsing binaries.
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Table 1. Data on the new elipsing binariesIdenti�ation Type HJD Min Period Max Min I Min II Remarks�2450000 days V V VHD 51697 EA 2684.68 2.51640 9.2 9.4 9.35 1HD 296761 EW 2667.755 0.35843 9.9 10.6 10.5 2,3BD �2 2221 EW 2681.731 0.63772 8.9 9.4 9.3 2,4HD 67093 EA 2252.86 2.16780 8.8 9.2 � 5BD �4 2739 EA 2705.73 0.71958 9.9 10.5 � 5,6GSC 04904-01087 EB 2722.77 1.05917 9.8 10.2 10.0HD 89027 EW 2314.79 0.54011 9.3 9.55 9.5BD �3 3419 EW 1661.69 0.31125 9.6 10.1 10.0 7BD �0 2900 EB 0938.73 0.58040 10.1 10.6 10.5HD 162905 EW 2369.95 0.42651 9.2 9.4 9.4 81 Visual pair (mag. 9.8 and 10.4) with 300 separation (not separated on Stardial images)2 Minimum measured at Rolling Hills Observatory3 = 1RXS-F J071507.4-0444374 Elipse is probably total5 No seondary minimum deteted, period may be double the value given6 = 1RXS J0950391.1-0530297 = 1RXS J131032.4-0409348 Aording to literature the spetral type is K0, so the given period may be too long

Referenes:Droege, T.F., 2003, private ommuniationDvorak, S.W., 2003, IBVS, No. 5378MCullough, P., Thakkar, U., 1997, PASP, 109, 1264Pojmanski, G., 2002, Ata Astronomia, 52, 397Rihmond, M.W., Droege, T.F., Gombert, G., Gutzwiller, M., Henden, A.A., Albertson,C., Beser, N., Molhant, N., Johnson, H., 2000, PASP, 112, 397Stellingwerf, R.F., 1978, ApJ, 224, 953Wils, P., 2003, IBVS, No. 5401

ERRATUM FOR IBVS 5425Geert Hoogeveen reported the following error:IBVS No. item printed orret5425 identi�er (BD -4Æ2739) 1RXS J0950391.1-053029 1RXS J095039.1-053029



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5426 Konkoly ObservatoryBudapest11 June 2003HU ISSN 0374 { 0676
VY Sl-TYPE STAR V504 CenKATO, TAICHI1; STUBBINGS, ROD2

1 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan; e-mail: tkato�kusastro.kyoto-u.a.jp2 19 Greenland Drive, Drouin 3818, Vitoria, Australia; e-mail: stubbo�sympa.om.au
V504 Cen is lassi�ed as a possible R CrB-type star in General Catalogue of Vari-able Stars (Kholopov et al., 1985). Almost nothing has been published on its nature ofvariability. Kilkenny and Lloyd Evans (1989), during the ourse of a systemati study ofR CrB-type andidates, notied that V504 Cen shows broad Balmer emission lines. Fromthis spetrosopi feature, Kilkenny and Lloyd Evans (1989) onluded that V504 Cen isa atalysmi variable (CV), and not a R CrB-type star. Although Kilkenny and LloydEvans (1989) proposed that this star may be a VY Sl-type CV, whih is haraterized bythe presene of oasional deep fadings, the lak of long-term light urve with suÆientlimiting magnitudes made the lassi�ation rather inonlusive. In spite of this report,the objet has been largely negleted from the past CV researh. The objet has not beenlisted in any omprehensive CV atalogs, inluding the latest edition of the CV atalogby Downes et al. (2001).We here present �rst-ever published light urve of V504 Cen, whih learly demon-strates the VY Sl-type nature. The light urve is drawn from visual observations (RS)and ASAS-3 V -band publi data (Pojmanski, 2002). A 0.45 mag systemati orretionwas added to RS's visual observations based on the RASNZ omparison stars, in orderto best math the ASAS-3 V magnitudes. Figure 1 shows the entire light urve between1998 and 2003. A deep fading episode between JD 2452346 and 2452650 is apparent. Thefading portion of this fading episode was not reorded beause of the solar onjuntion.Although not shown in the light urve, 49 ASAS-3 observations between JD 2452405 and2452705 gave only negative detetions. The objet must have been fainter than V=13.6during this period.The duration (between 300 and 400 days) and depth (>2.0 mag) are typial for VY Sl-type fadings (Greiner, 1998). Figure 2 shows the enlarged light urve of the rising portionobserved in early 2003. After reahing V=13.7, the objet slowly returned to its maximummagnitude. The rising rate between JD 2452714 and 2452784 is 0.005 mag d�1. Suh aslow �nal rise to the maximum is harateristi to the VY Sl-type phenomenon (Greiner,1998; Kato et al., 2002). In all aspets, V504 Cen is now �rmly lassi�ed as a typialVY Sl-type CV.Sine there is no �nding hart of V504 Cen readily available, we note the followingidenti�ation: V504 Cen = GSC 7808.1570 loated at 14h12m49:s11, �40Æ21037:001 (J2000.0,GSC 1.2).
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Figure 1. Light urve of V504 Cen from RS's visual observations and the ASAS-3 V -band publi data.The �lled squares with error bars and open squares represent ASAS-3 data and RS's measurements,respetively. (The straight bar between JD 2451936 and 2452041 represents RS's observations). Thearrows represent upper limit observations by RS.



IBVS 5426 3

2500 2550 2600 2650 2700 2750 2800

15.5

15

14.5

14

13.5

13

12.5

HJD - 2450000

V
  
 m

ag
n
it

u
d
e

V504 Cen

Figure 2. Enlarged light urve of the reovery stage from the deep fading. The symbols are the sameas in Figure 1.
We are grateful to G. Pojmanski for making the ASAS-3 survey data publily available,and generously allowing us for unlimited usage. This work is partly supported by a grant-in-aid (13640239, 15037205) from the Japanese Ministry of Eduation, Culture, Sports,Siene and Tehnology.

Referenes:Downes, R. A., Webbink, R. F., Shara, M. M., Ritter, H., Kolb, U., Duerbek, H. W.,2001, PASP, 113, 764Greiner, J., 1998, A&A, 336, 626Kato, T., Ishioka, R., Uemura, M., 2002, PASJ, 54, 1033Kholopov, P. N., Samus', N. N., Frolov, M. S., Goranskij, V. P., Gorynya, N. A., Kireeva,N. N., Kukarkina, N. P., Kurohkin, N. E. et al., 1985, General Catalogue of VariableStars, fourth edition (Mosow: Nauka Publishing House)Kilkenny, D., Lloyd Evans, T., 1989, Observatory, 109, 85Pojmanski, G. 2002, Ata Astronomia, 52, 397



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5427 Konkoly ObservatoryBudapest17 June 2003HU ISSN 0374 { 0676X-RAY ROTATIONAL MODULATION IN VXR45MARINO, A.1; MICELA, G.2; PERES, G.1; SCIORTINO, S.21 Dipartimento di Sienze Fisihe e Astronomihe, Sez. di Astronomia, Universit�a di Palermo, Piazza delParlamento 1, I-90134 Palermo, Italy;e-mail: marino�astropa.unipa.it, peres�astropa.unipa.it2 INAF - Osservatorio Astronomio di Palermo G.S. Vaiana, Piazza del Parlamento 1, I-90134 Palermo, Italy;e-mail: giusi�astropa.unipa.it, siorti�astropa.unipa.itVXR45 is a young very fast rotator star (RA (J2000) = 8h42m14:s8, De (J2000) =�52Æ5600100, V=10.70, B � V=0.81, photometri period =0.223 days (Patten & Simon,1996)), member of IC2391 open luster. The observation has been performed in Novem-ber 20, 2001 with EPIC/PN on XMM-Newton satellite and overs, almost ontinuously,two photometri periods of VXR45. We extrated photon ounts from a irular regionentered on the VXR45 and seleted in order to inlude � 80% of the soure photons(Ghizzardi, 2001; Saxon, 2002), orresponding to a radius of 3700. The total number ofphoton ounts in the 0.3-7.8 keV band amounts to 7431; the loal bakground has beendetermined from a soure-free region near VXR45 for a total of 506 ounts.Fig. 1 shows the light-urve of VXR45 obtained in the 0.3-7.8 keV band (top) andthat of the orresponding bakground (bottom). The X-ray rotational modulation, with aperiod very similar to the photometri one, is learly evident. Note that other short-termvariability not due to rotational modulation may also be present in the light-urve.Fig. 2 shows the X-ray light-urve folded with the photometri rotational period.Phase-related variability is learly evident; the amplitude of the variations in the X-raylight-urve is � 30% of the average ount-rate.We �nd, for the �rst time, unambiguous evidene of rotational modulation of X-raystellar oronal emission in a very fast rotating star in the \supersaturated" regime.The detetion of X-ray rotational modulation implies the presene of not uniformlydistributed ative regions on the star. Furthermore we do not �nd evidene of spetralhanges as funtion of the phase, onsistently with the hypothesis that the modulation weobserve is mainly due to a overage e�et, and that at all times the emission is largely dueto the same mixture of emitting strutures, probably omposed by ative regions hostingseveral ares.
Referenes:Patten, B. M., & Simone, T., 1996, ApJS, 106, 489Ghizzardi, S., 2001, \EPIC-MCT-TN-011", Teh. rep., EPIC Milano Calibration TeamSaxon, R. D., 2002, \XMM-CCF-REL-116", Teh. rep., XMM-SOC
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Figure 1. X-ray light-urve of VXR45 (top) and bakground (bottom) as seen with EPIC/PN in the0.3-7.8 keV band, time bins are 700 se long. The photometri rotational period of � 19.3 kse is wellvisible.
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Figure 2. Folding of the X-ray data with the rotational period versus photometri period phase.Cirles are points observed at t < 0:223 days (the photometri period) and triangles those observed att > 0:223 days.
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EIGHT NEW W UMa VARIABLESRINNER, C.1; STARKEY, D.2; DEMEAUTIS, Ch.3; CHARBONNEL, S.4; BERNASCONI, L.5;BEHREND, R.61 Ottmarsheim Observatory, 5 rue du Li�evre, F-68490 Ottmarsheim, Frane; email: rinner�wanadoo.fr2 DeKalb Observatory, 2507 CR 60, Auburn, IN 46706, USA; email: starkey73�mhsi.om3 Village-Neuf Observatory, 9 rue de Huningue, F-68300 Saint-Louis, Frane; email: sky.walker�wanadoo.fr4 Durtal Observatory, 6 rue des Glyines, F-49430 Durtal, Frane; email: sharbonnel�free.fr5 Les Engarouines Observatory, F-84570 Malemort-du-Comtat, Frane; email: laurent.bernasoni.51�wanadoo.fr6 Geneva Observatory, CH-1290 Sauverny, Switzerland; email: raoul.behrend�obs.unige.h

Observed star(s):Star name GCVS Coordinates (J2000) Comp./hektype RA De star(s)GSC 661-503 EW 03h53m06:s00 +10Æ26045:000 *GSC 4948-989 EW 12h39m48:s54 �02Æ26021:006 *USNO-A2.0 1050-19244897 EW 21h08m53:s74 +15Æ37010:009 *GSC 843-262 EW 10h18m53:s46 +13Æ41008:005 *GSC 1402-121 EB 09h16m14:s75 +16Æ15025:007 *GSC 1402-52 EW 09h17m16:s09 +16Æ19034:005 *GSC 1400-455 EW 08h55m51:s57 +20Æ03038:003 *GSC 2495-1124 EW 09h02m40:s21 +34Æ19046:006 ** R magnitudes of about ten USNO-A2.0 stars in the �elds.Observatory and telesope:Ottmarsheim Obs. (IAU astrometri ode 224), 0.305m Shmidt{Cassegrain;DeKalb Obs. (hereafter DKO), 0.355m Shmidt-Cassegrain; Village-NeufObs. (138), 0.20m Shmidt{Cassegrain; Durtal Obs. (949), 0.305m Shmidt{Cassegrain; Les Engarouines Obs. (A14), 0.212m Newton.Detetor: KAF-1602E at 224 and 138; KAF-3200ME at DKO; KAF-1600 at A14; KAF-400E at 949.Filter(s): None, roughly R.Availability of the data:Upon requestMethod of data redution:Standard CCD-frame redution using Prism, exept AIP4win at DKO.
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Date(s) of the observation(s):GSC 661-503 2001�12�19, 20, 21, 22; 2002�1�11, 12 (A14)GSC 4948-989 2002�5�12, 13, 14; 2003�5�4, 11, 30 (A14)USNO-A2.0 1050-19244897 2002�8�11, 14, 15; 2002�9�11, 12 (138)GSC 843-262 2003�3�23, 30 (A14); 2003�3�25, 26, 27 (224)GSC 1402-121 2003�3�23, 30 (A14); 2003�3�25, 26, 27 (224);2003�3�30; 2003�4�2 (DKO)GSC 1402-52 2003�3�23, 30 (A14); 2003�3�25, 26, 27 (224)GSC 1400-455 2003�3�23, 30 (A14); 2003�3�25, 26, 27 (224)GSC 2495-1124 2003�3�30; 2003�4�4, 5 (A14); 2003�4�8 (949)

Table 1. Light urve parameters from the data analysis by the CourbRot software(Behrend, 2001). Unertainties orrespond to one standard-deviation.Star name HJD of a pr. min. Period Tot. var. TypeGSC 661-503 2452271:d190 0:d35240 0:m168 EW�0:d004 �0:d00005 �0:m010GSC 4948-989 2452407:d514 0:d2562555 0:m141 EW�0:d005 �0:d0000014 �0:m009USNO-A2.0 1050-19244897 2452506:d488 0:d29516 0:m61 EW�0:d008 �0:d00003 �0:m07GSC 843-262 2452721:d528 0:d33614 0:m134 EW�0:d004 �0:d00013 �0:m007GSC 1402-121 2452721:d3126 0:d50146 0:m645 EB�0:d0011 �0:d00007 �0:m012GSC 1402-52 2452721:d4882 0:d34781 0:m576 EW�0:d0019 �0:d00007 �0:m023GSC 1400-455 2452721:d5705 0:d267650 0:m581 EW�0:d0008 �0:d000022 �0:m014GSC 2495-1124 2452728:d300 0:d32678 0:m283 EW�0:d004 �0:d00009 �0:m019
Remarks:The Simbad database reports no known variable star in the viinity of theseeight objets. All objets were found to be variable by L. B., exeptUSNO-A2.0 1050-19244897 by C. D., in the ourse of asteroidal light urve de-termination.Aknowledgements:These researhes used the Simbad database, operated by the CDS at Strasbourg,Frane.

Referene:Behrend, R., 2001, Orion, 304, 12
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Figure 1. Un�ltered light urve of GSC 661-503, P = 0:d35240. The small labels denote the hronologiorder of the series of observations in Figs. 1-8.

Figure 2. Un�ltered light urve of GSC 4948-989, P = 0:d2562555.
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Figure 3. Un�ltered light urve of USNO-A2.0 1050-19244897, P = 0:d29516.

Figure 4. Un�ltered light urve of GSC 843-262, P = 0:d33614.



IBVS 5428 5

Figure 5. Un�ltered light urve of GSC 1402-121, P = 0:d50146.

Figure 6. Un�ltered light urve of GSC 1402-52, P = 0:d34781.
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Figure 7. Un�ltered light urve of GSC 1400-455, P = 0:d267650.

Figure 8. Un�ltered light urve of GSC 2495-1124, P = 0:d32678.
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FIVE NEW PULSATING VARIABLESWAELCHLI, N.1; RINNER, C.2; REVAZ, Y.1;5; DEMEAUTIS, Ch.3; BERNASCONI, L.4; BEHREND, R.51 F.-X. Bagnoud Observatory, CH-3961 St-Lu, Switzerland; email: info�ofxb.h2 Ottmarsheim Observatory, 5 rue du li�evre, F-68490 Ottmarsheim, Frane; email: rinner�wanadoo.fr3 Village-Neuf Observatory, 9 rue de Huningue, F-68300 Saint-Louis, Frane; email: sky.walker�wanadoo.fr4 Les Engarouines Observatory, F-84570 Malemort-du-Comtat, Frane; email: laurent.bernasoni.51�wanadoo.fr5 Geneva Observatory, CH-1290 Sauverny, Switzerland; emails: yves.revaz�obs.unige.h, raoul.behrend�obs.unige.h

Observed star(s):Star name GCVS Coordinates (J2000) Comp./hektype RA De star(s)GSC 1649-6 RR Lyr 21h08m57:s98 +15Æ56055:006 *USNO-A2.0 1050-1201364 RR Lyr 04h16m50:s81 +18Æ52020:009 *GSC 2497-101 RR Lyr 09h30m23:s23 +33Æ53010:007 *GSC 5569-389 HADS/SX Phe 14h46m00:s85 �10Æ13015:006 *GSC 4998-854 RR Lyr 14h47m51:s52 �06Æ34045:007 ** R magnitudes of about ten USNO-A2.0 stars in the �elds.Observatory and telesope:F.-X. Bagnoud Obs. (IAU astrometri ode 175), 0.60m Newton; OttmarsheimObs. (224), 0.305m Shmidt{Cassegrain; Village-Neuf Obs. (138), 0.20m Shmidt{Cassegrain; Les Engarouines Obs. (A14), 0.212m Newton.Detetor: KAF-1600 at 175 and A14, KAF-1602E at 138 and 224Filter(s): None, roughly R.Availability of the data:Upon requestMethod of data redution:Standard CCD-frame redution using IRAF at 175, and Prism elsewhere.Date(s) of the observation(s):GSC 1649-6 2002�8�11, 14, 15; 2002�9�11, 12 (138)USNO-A2.0 1050-1201364 2002�9�30 (175);2002�9�31; 2002�10�1; 2003�1�13 (224)GSC 2497-101 2002�12�7; 2003�2�2, 8 (A14)GSC 5569-389 2003�5�7, 11, 29, 30 (A14)GSC 4998-854 2003�5�29, 30, 31 (A14)
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Table 1. Light urve parameters from the data analysis by the CourbRot software(Behrend, 2001). M-m denotes the rising fration of the light urve.Unertainties orrespond to one standard-deviation.

Star name HJD of a max. Period Tot. var. M-m TypeGSC 1649-6 2452500:d480 0:d55259 0:m92 0:15 RR Lyr�0:d004 �0:d00020 �0:m04USNO-A2.0 1050-1201364 2452547:d535 0:d266882 0:m391 0:4 RR Lyr�0:d004 �0:d000009 �0:m020GSC 2497-101 2452678:d292 0:d420003 0:m665 0:25 RR Lyr�0:d005 �0:d000025 �0:m026GSC 5569-389 2452766:d4469 0:d0731905 0:m469 0:25 HADS/SX Phe?�0:d0013 �0:d0000022 �0:m021GSC 4998-854 2452788:d569 0:d3143 0:m456 0:3 RR Lyr�0:d005 �0:d0006 �0:m013
Remarks:The Simbad database reports no known variable star in the viinity of these �veobjets. They were found to be variable respetively by C. D., Y. R. and 3�L. B.,in the ourse of asteroidal light urve determination.Aknowledgements:These researhes used the Simbad database, operated by the CDS at Strasbourg.

Figure 1. Un�ltered light urve of GSC 1649-6, P = 0:d55259. The small labels denote the hronologiorder of the series of observations in Figs. 1-5.
Referene:Behrend, R., 2001, Orion, 304, 12
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Figure 2. Un�ltered light urve of USNO-A2.0 1050-1201364, P = 0:d266882.

Figure 3. Un�ltered light urve of GSC 2497-101, P = 0:d420003.
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Figure 4. Un�ltered light urve of GSC 5569-389, P = 0:d0731905.

Figure 5. Un�ltered light urve of GSC 4998-854, P = 0:d3143.
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NEW OBSERVATIONS OF THE PULSATING DA WHITE DWARFG117-B15A
STEININGER, BRUNO1; PAPAR�O, MARGIT2; VIR�AGHALMY, G�EZA2; ZSUFFA, D�AVID2;BREGER, MICHEL11 Institut f�ur Astronomie, T�urkenshanzstr. 17, A-1180 Wien, Austria2 Konkoly Observatory, P.O.Box 67, H-1525 Budapest XII, Hungary
G117-B15A is a well observed pulsating DA White Dwarf or ZZ Ceti type star. It has6 pulsation modes (Kepler et al., 1982) where the dominant mode has a period of 215.2s.In this paper we present the data of two nights of observation obtained during a one weekobserving run at the Konkoly Observatory in February 2002.Our primary goal is to assist the derivation of the rate of hange of the main pulsationperiod of the star, in partiular to assist the work done by Kepler et al. over the past20 years. Therefore we will present new light urves and the Fourier spetra of the starand the epohs of the light maxima.We observed G117-B15A for two nights on the 1m-reetor of the Konkoly Observa-tory mountain station at Piszk�estet}o, Hungary. The telesope has a foal length of 13.5mand is equipped with a 1024�1024 Thomson TH7896M CCD hip, whih has its maxi-mum sensitivity in the visual band. In order to ollet as muh light as possible, no �lterwas used. Furthermore only a small area on the CCD frame was used to minimize theintegration time. We olleted 16 hours of data for our target.

RA (Eq. 2000): 9h24m16sDe. (Eq. 2000): 35Æ16:09Spetral Type: DAV (ZZ Ceti)Magnitude (V): 15.54
Table 1: Coordinates, Spetral Type and Magnitude of G117-B15AWe used the IRAF pakage for image-proessing and photometry. Two stars on thesame frame were used as omparison stars (GSC2.2 N23332237260 and N2333223509).The signi�ane level, shown in Figure 2, is based on an amplitude signal/noise ratio of� 4:0, whih was proposed as a riterion to distinguish between pulsation and noise byBreger et al. (1993).
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Figure 1. Part of the light urve of G117-B15A. Sine the periods are short in respet to the amountof data, we hose a narrow region of the light urve for this presentation. The �tted urve representsthe omposite of the three deteted frequenies.
During the two nights of observation 3 of the 6 previously deteted frequenies (Kepleret al., 1982) ould be derived. The values for the frequenies, amplitudes and phasesare listed in Table 2. We also quote the values derived by Kepler et al. for omparisonreasons.

Mode Frequeny Amplitude Epoh of Frequenies and Amplitudes derivedmaximum light by Kepler et al. (1982)mHz mmag HJD mHz mmag�0.86 245 2307+ �0:005f1 4.65 17.45 .498979 4.645 22.0f2 3.29 6.17 .499047 3.285 7.5f3 3.71 5.61 .497840 3.690 6.7f4 9.295 1.6f5 8.345 1.3f6 7.925 1.4
Table 2: Table of derived frequenies, amplitudes and epoh of maximum light. We use the tehniquesof Breger et al. (1999) to derive the unertainties in amplitude and epoh of maximum light. We assumetherefore that the errors of the data points are not orrelated in time.

Aknowledgements:This investigation has been supported by the Austrian Fonds zur F�orderung derwissenshaftlihen Forshung under projet number P14546-PHY.
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Figure 2. Amplitude spetrum of G117-B15A derived from Fourier analysis with the Period98 pakage(Sperl, 1998). Three of the six previously deteted frequenies ould be resolved. We show only a partof the spetra in the upper half of the �gure to be able to resolve the spetral window ompletely.

Referenes:Breger, M., Stih, J., Garrido, R. et al. 1993, A&A, 271, 482Breger, M., Handler, G., Garrido, R. et al. 1999, A&A, 349, 225Kepler, S. O., Robinson, E. L., Nather, R. E., & MGraw, J. T. 1982, ApJ, 254, 676Sperl, M. 1998, Comm. in Asteroseismology (Vienna), 111, 1
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FOUR NEW SHORT-PERIOD ECLIPSING BINARY STARSMACIEJEWSKI, GRACJAN; CZART, KRZYSZTOF; NIEDZIELSKI, ANDRZEJ; KARSKA, AGATACentrum Astronomii, Uniwersytet Miko laja Kopernika, Pl-87100 Toru�n, Poland;e-mail: gm,kzart,aniedzi,agata�astri.uni.torun.pl

Four new elipsing binary stars were disovered by the Semi-Automati VariabilitySearh1. Basi data for new variables are olleted in Table 1. The observations weremade at the Astronomial Observatory of the Miko laj Kopernik University in Piwniewith the semi-automati CCD amera equipped with a 135/2.8 telephoto lens. As adetetor SBIG ST-7 CCD amera with KAF 400 hip was used. All brightness measure-ments were made in near-Johnson V �lter. No transformation to a standard system wasdone. All given magnitudes are determined against omparison stars, whih estimatedV magnitudes were alulated from TYCHO-2 Catalogue (H�g et al., 2000) with for-mula: V = VT � 0:090(BT � VT ). Times of minima were determined with the Kwee-vanWoerden method (Kwee, van Woerden, 1956). Periods were found with the ANOVAmethod of Shwarzenberg-Czerny (1996). All four stars were also observed with the 0.9mShmidt-Cassegrain telesope equipped with the Rihardson spetrograph and WrightCCD amera. With 600 gr/mm grating we obtained spetra between 3500 and 5500 �Awith 2 �A/pix reiproal dispersion. These spetra, after standard redution performedwith IRAF pakage were used for spetral lassi�ation.Table 1. Basi data for new elipsing variablesStar name R.A. (J2000) DEC. (J2000) Comp. stars TypeHD 65498 08h00m45:s955 +42Æ10033:0007 HD 66174 EAGSC 02976-00001HD 67894 08h11m53:s503 +42Æ54036:0020 HD 67808 EB:HD 68195BD+20Æ2890 13h53m53:s848 +20Æ09043:0018 HD 120831 EWBD+20Æ2887GSC 03472-00641 14h21m44:s058 +46Æ41059:0037 BD+47Æ2136 EWBD+47Æ2141HD 65498 = BD+42Æ1795 = GSC 02976-01077 is reorded in Simbad database as astar of V=9:m75 with (B � V )=0:m48 and spetral type G. Our observations olletedduring 13 nights between February 23, 2003 and April 4, 2003 and onsisting of 232data points (Figure 1) show that HD 65498 is an algol-type variable (EA) with period ofabout 31.5 hour. In the primary minimum the observed brightness drops by �mV =0:m43.The seondary minimum is 0:m05 shallower and appears exatly in phase 0.5 indiatingirular orbit of the system. Both minima are of equal duration and last for about1For further information on SAVS see http://www.astri.uni.torun.pl/~gm/SAVS/.
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4 hours. Coordinates of HD 65498 oinide with those of an infra-red soure 2MASSJ0800459+421033. A preliminary ephemeris for the primary minimum is:Min: I = HJD 2452704:48836 + 1:d31324� E:�0:00054 � 0:00006 (1)Our spetrum of HD 65498 shows features harateristi for a F5V star (see Figure 5).
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Figure 1. CCD light urve of HD 65498
Variability of HD 67894 = BD+43Æ1775 = GSC 02979-02218 was disovered during23 nights between Otober 23, 2002 and April 10, 2002. 278 data points were olleted intotal. HD 67894 has V=9:m98 and (B�V )=0:m40, and is lassi�ed as a star of spetral typeof G0 in Simbad. As it is seen in Figure 2, the di�erene between minima is onsiderable.The depth of the primary minimum is �mV=0:m28 and an amplitude of the seondaryminimum is 0:m18. Therefore, despite of a short period and a late spetral type, welassi�ed the system basing on the light-urve morphology as an elipsing variable of� Lyrae type. Due to positions oinidene we identify HD 67894 with the IR soureobserved within 2MASS survey - 2MASS J0811535+425436. A preliminary ephemeris is:Min: I = HJD 2452722:47342 + 0:d378018� E:�0:00035 � 0:000015 (2)Basing on spetrum presented in Figure 5 we lassify HD 67894 as a F3V star.
BD+20Æ2890 = GSC 01473-01049 was noted as a variable star with an amplitude about0:m2 by Oja (1985) during a photoeletri UBV photometry survey for stars loated nearthe North Galati Pole. The V magnitude for the star of interest is 10.4 and olor indies(B�V )=0:m38 and (U �B) = �0:m02 (Oja, 1985). Our photometri data (Figure 3) showthat BD+20Æ2890 is an elipsing binary of W UMa type hanging its brightness with an
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Figure 2. CCD light urve of HD 67894
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Figure 3. CCD light urve of BD+20Æ2890
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amplitude in the primary minimum by �mV=0:m37 and with a period of just over a halfof a day. The seondary minimum is 0:m07 brighter. Observations were performed during14 nights between April 21, 2003 and June 1, 2003. 309 single photometri measurementswere olleted. In our data the objet is blended with its fainter ompanion loated 20ar seonds south. The ephemeris of a primary minimum is given by formula:Min: I = HJD 2452788:42371 + 0:d53158� E:�0:00025 � 0:00002 (3)Optial spetrum (Figure 5) allows us to assign the A9III spetral type to BD+20Æ2890.
GSC 03472-00641 is the last new variable presented in this paper. Photometry fromto TYCHO-2 Catalogue (H�g et al. 2000) gives V=11:m32 and (B � V )=0:m45. Our214 data points olleted during 12 nights between April 19, 2003 and May 7, 2003 showthat GSC 03472-00641 is a W UMa system with a period of almost 8 hours. The ob-tained light urve is presented in Figure 4. The primary and seondary minima havean amplitude of �mV=0:m50 and �mV=0:m39 respetively. Due to positions oinidenewe identify GSC 03472-00641 with the infra-red soure 2MASS J1421440+464159. Apreliminary ephemeris for the primary minimum is following:Min: I = HJD 2452764:50965 + 0:d318618� E:�0:00030 � 0:000081 (4)Presented in Figure 5 spetrum of GSC 03472-00641 is most similar to G5III type.
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Figure 4. CCD light urve of GSC 03472-00641
Aknowledgements: This researh made use of the SIMBAD data base, operated bythe CDS at Strasbourg, Frane. This paper is based on observations olleted at Piwnieobservatory.
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Figure 5. Optial spetra of the program stars in the blue. Positions of the most signi�ant spetralfeatures are indiated

Referenes:H�g, E., Fabriius, C., Makarov, V. V., Urban, S., Corbin, T., Wyo�, G., Bastian, U.,Shwekendiek, P., Wiene, A., 2000, A&A, 355, L27Kwee, K. K., van Woerden, H., 1956, Bull. Astr. Inst. Netherlands, 12, No. 464, 327Oja, T., 1985, A&AS, 61, 331Shwarzenberg-Czerny, A., 1996, ApJ, 460, L107
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ERRATUM FOR IBVS 5431Geert Hoogeveen reported the following error:IBVS No. item printed orret5431 RA (BD +20Æ2890) 13h53m53:s848 13h53m13:s848
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SPECTROSCOPIC CLASSIFICATION OF PZ NORMAESCHMIDTOBREICK, L.; SAVIANE, I.; POMPEI, E.European Southern Observatory, Casilla 19001, Santiago 19, Chile

PZNor is �rst mentioned as a variable star by Ho�meister (1963). He and later Gessner& Meinunger (1975) desribe the objet as a slow irregular variable showing a onstantbrightness at a low level over several months and brighter values afterwards. The mag-nitudes they give range from 14:m5 to 15:m5. Cieslinski et al. (1997) found the objetat V=13:m9 and also determined its olours whih showed the objet to be rather red.Later, PZNor has been lassi�ed as probable atalysmi variable (CV) showing frequentoutbursts (Kinnunen, 2002) and is suh listed in Downes et al. (2001).We have reently performed spetrosopi observations with the aim to lassify theobjet. Here, the results of this analysis are presented.The data have been obtained on 2003-05-09 at ESO, La Silla, using EMMI at the NTTwith grism #3 and a 1.0 arse slit for the low resolution spetrum and FEROS at the 2.2for the high resolution spetrosopy. We get respetive FWHM resolutions of 1 nm and0.015 nm. Standard redution has been performed with IRAF for the EMMI data. ForFEROS, the data have been redued with the provided MIDAS{pipeline. Further analysisof all data has been done with MIDAS only. Both data sets have been orreted for theinstrument funtion and ux{alibrated via a spetrophotometri standard. However,due to very poor weather onditions, the absolute ux{values have to be regarded withaution.The spetrum of PZNor is given in Fig. 1. It is dominated by the strong TiO absorptionfeatures and shows only very weak Balmer{lines in emission (see Fig. 2 for the highresolution spetrum of these lines, Table 1 for their properties). No other emission lineshave been found in the spetrum. The FWHMs of these Balmer lines lie around 0.08 nm(see Table 1). This is about the minimum line width expeted for CVs at an inlinationi = 0 whih makes this lassi�ation very improbable. If anyway a CV is assumed, the lowequivalent widths of the lines and the strongly inverse Balmer derement would indiate avery hot and dense aretion dis that would dominate the optial spetrum and subdueany sign of moleule bands whih are instead very strong in the spetrum. We thereforeonlude that PZNor annot be lassi�ed as a atalysmi variable (CV).Instead, the spetrum reveals the objet to be a late{M giant, best agreement isahieved with type M5 III (Silva & Cornell, 1992). To further hek the CV lassi�-ation, we have subtrated the normalised standard M5 III spetrum from the spetrumof PZNor. The result shows a at ontinuum plus emission lines. In partiular, no evi-dene is found for any additional blue omponent like white dwarf or aretion dis. Thissupports our onlusion that PZ Nor had been mislassi�ed as a CV.
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Figure 1. The low resolution spetrum of PZNor resembles that of an M-type giant.
The objet has shown photometri variability on time sales of months, but no peri-odiity has been deteted so far (Ho�meister, 1963; Gessner & Meinunger, 1975). On ouraquisition images the objet appeared to be brighter ompared to surrounding �eld starsthan on the �nding hart. Although we an give no numerial value for the brightnessdue to the poor weather onditions, we an assert that for these observations, the objetwas in or lose to a high state phase. This �ts with the presene of the Balmer lines whihare expeted for late{type variables with unstable atmospheres around maximum light.Also the derement of H=HÆ � 0:5 points to a phase lose to maximum light (Crowe &Garrison, 1988). We searhed the high resolution spetrum for metal emission lines likeSiI (410.295 nm), MgI (457.110 nm), and FeI (430.791 nm; 420.203 nm), whih have beenobserved in Mira{type stars (Fox et al., 1984) but found none of them. Whether PZNoris atually a real Mira{type variable with a long - and hene not yet deteted - period orsome late{type semi{regular variable has yet to be investigated.

Table 1: FWHM, and equivalent widths of all identi�ed emission lines are listed. The FWHM has beenmeasured in the high resolution spetrum, as the lines are not resolved in the low resolution one. Theequivalent widths in both spetra are the same within the errors. The line uxes have not been inludeddue to non{photometri weather onditions.Transition FWHM [nm℄ �W [nm℄H� 0.082(1) 0.16(1)H� 0.083(3) 0.15(2)H 0.082(2) 1.12(8)HÆ 0.075(4) 2.13(5)
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Figure 2. High resolution spetrum of PZNor around H�, H�, H, and HÆ (from right to left) inrelative ux units (10�16Wm�1nm�1). As in the low resolution spetrum, all four lines are learlyvisible. The high resolution reveals the narrowness of the emission lines whih have an average FWHMof 0.08 nm.
We would like to thank Claus Tappert and Josef Hron for helpful omments. Weaknowledge that this researh has made use of the Simbad database operated at CDS,Strasbourg, Frane.

Referenes:Cieslinski, D., Jablonski, F. J., Steiner, J. E., 1997, A&AS, 124, 55Crowe, R. A., Garrison, R. F. 1988, ApJ Suppl., 66, 69Downes, R. A., Webbink, R. F., Shara, M. M., Ritter, H., Kolb, U., Duerbek, H. W.,2001, PASP, 113, 764, living editionFox, M. W., Wood, P. R., Dopita, M. A., 1984, ApJ, 286, 337Gessner, H., Meinunger, I., 1975, Veroe�. Sternw. Sonneberg, 8, 247Ho�meister, C., 1963, Veroe�. Sternw. Sonneberg, 6, 1Kinnunen, T., 2002, vsnet-id 646Silva, D. R., Cornell, M. E., 1992, ApJ Suppl., 81, 865
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V516 Cas, AN RRab STAR AT THE GALACTIC PLANEBENK}O, J. M.1; GAB�ANYI, K. �E.2;31 Konkoly Observatory, P.O. Box 67, H-1525 Budapest, Hungary; e-mail: benko�konkoly.hu2 Department of Astronomy, E�otv�os University, P�azm�any P. s. 1/A, H-1117 Budapest, Hungary; e-mail:gabanyik�mailbox.hu3 Max-Plank-Institut f�ur Radioastronomie, Auf dem H�ugel 69, D-53121 Bonn, Germany;e-mail: gabanyik�mpifr-bonn.mpg.de

The variable star V516 Cas was disovered by Romano (1971) who lassi�ed it as anRR Lyrae type star. Although Simbad database inludes this variable with an erroneousposition due to the wrong oordinates given by the disoverer, on the base of Romano's�nding hart it an be identi�ed unambiguously and the eletroni edition of the \GCVSwith Improved Coordinates" (Samus et al., 2002) gives also the orret position: �2000 =0h35m21:s75, Æ2000 = 52Æ59053:008.Sine no observations were published on this star, we wanted to verify its variabilityand type. We observed it during 4 nights using two di�erent CCD ameras attahed tothe 1m RCC telesope of the Konkoly Observatory mountain station at Piszk�estet}o. Onthree nights in Deember 2002 a amera was used whih had been built by PhotometrisIn. ontaining a Thomson TH7896M 16 bits hip with 1024 � 1024 pixels. It yields a50 � 50 �eld of view (FOV). On the night in February 2003 we used a amera made byWright Instruments inluding an EEV CCD05-20 16 bits hip with 800 � 1200 pixels.This equipment yields abut 40 � 60 FOV. For detailed tehnial desription of the CCDswe refer to the paper of Bakos (2000). The observational log is shown in Table 1. The�lters used were standard Johnson B; V and Cousins IC, and the exposure times werebetween 4-6 minutes for all olours, the value of typial seeing was between 1:005{3:005.The basi redution steps: at �elding, oversan orretion were arried out by Iraf1,similarly to the aperture photometry. Sine the stars in our �eld were well separated,an aperture photometry was done. A relative photometry to the omparison star (omp)GSC-2.2 N311030314105 (=1425-00833847 USNO-A2.0, Monet et al., 1998), and hekstar (hek) GSC-2.2 N311030313722 (=1425-00838472 USNO-A2.0) were done and novariability was found in our data over � = 0:01 for all three bands. Therefore we have usedthe relative magnitudes V516 Cas minus omp. The extintion was orreted in the usualway taking into aount the �rst order extintion oeÆients. To tie the omparisonsinto the standard photometri system, we observed the open luster M52 on two nights(09/12/02 and 10/12/02). We used photometri results of �50 relatively bright andseparated stars from the paper of Pandey et al. (2001) as referene magnitudes for allthree olours. Applying the olour equations with the determined telesope onstants and1IRAF is distributed by the NOAO, operated by the Assoiation of Universities for Researh in Astronomy In., underontrat with the NSF.



2 IBVS 5433
Table 1: Log of observations of V516 CasDate No CameraB V IC09/12/2002 20, 20, 20 Photometris10/12/2002 20, 20, 20 Photometris11/12/2002 14, 14, 13 Photometris02/02/2003 25 Wright

zero points, the magnitudes and olours for omparison and hek stars are V = 13:m82,(B�V ) = 0:m516, (V �IC) = 0:m573 and V = 13:m63, (B�V ) = 0:m775, (V �IC) = 0:m819,respetively, where the estimated auraies are �0:025.A period searh was done for V light urve using a Fourier-method realized byMufranprogram pakage (Koll�ath, 1990). The following ephemeris was obtained:Vmax(HJD) = 2452618:460 + 0:403913E:The B, V and IC-band light urves of the V516 Cas folded by the above period areshown in Fig. 1. The observational data are available by eletroni form via the IBVS-website, as 5433-t2.txt, 5433-t3.txt, 5433-t4.txt The magnitude and intensity averagedmean magnitudes and olours are hV i = 14:m652, hB�V i = 0:523, hV � ICi = 0:721, andV = 14:m576, B � V = 0:474, V � IC = 0:669, respetively. Conerning the shape of thephase diagram and the period V516 Cas is truly an RR Lyrae star as it was suggested byRomano.In the past years empirial relations have been found among the Fourier oeÆients ofV light urves and fundamental physial parameters of RRab stars. The alulated metalabundane of V516 Cas is [Fe/H℄=�0:65 using the formula of Jursik & Kov�as (1996),while the mean absolute magnitude is hMV i = 0:m88 by Kov�as & Walker (2001) withthe zero point of Kinman (2002). Using the three parameter formula for reddening freeB � V olour index by Kov�as & Walker (2001) and omparing them with the measuredvalue we an determined the olour exess along the line of sight as E(B � V ) = 0:23. Itagrees well with the value of E(B � V ) = 0:24 from dust map of Shlegel et al. (1998)onstruted from IRAS and COBE/DIRBE data.There is no objet in the Galati position of V516 Cas (l = 120:Æ46, b = �9:Æ8) inthe \Catalogue of dust louds in the Galaxy" (Dutra & Bia, 2002), so this onsiderablereddening should be aused by the di�use interstellar matter. Our light urves allow us toalulate the seletive interstellar absorption oeÆients RV = AV =E(B � V ). FollowingKov�as & Jursik (1997)=KJ97 we have applied the formula I0 = hICi�d�RIE(B�V ),where I0 is the alulated averaged magnitude from the Fourier oeÆients and RI =0:751RV � 0:485. The distane modulus d = X � X0, where X = hICi � �hV � ICi,� = RI=(RV �RI) and the reddening free quantity X0 has also an expression ontainingFourier parameters (see KJ97 for the details). The only unknown parameter is RV whihan be alulated from the above equations simply. We have found it as RV = 3:06� 0:5,whih agrees with the widely used RV = 3:14. The error given here is derived from theformal errors of the applied formulae so it may be overestimated. We have estimated thedistane of V516 Cas from the previously obtained quantities: r � 4:1 kp. All the aboveinformation shows that V516 Cas is a relatively young, metal rih RRab variable lying inthe Galati disk.
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As we have seen, from BV IC light urves of an RRab variable we an derive the olourexess and interstellar absorption oeÆients, diretly. In this manner we ould san thedistribution of the interstellar matter at a muh better angular resolution than that theknown maps are yielded.JMB thanks to G. Kov�as for his suggestions and to OTKA Grant No T043504 for the�nanial support.
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Figure 1. Phase diagrams of B, V and IC-band photometri magnitudes of V516 Cas.Referenes:Bakos, G. �A., 2000, O. Teh. Notes Konkoly Obs., No 11.http://www.konkoly.hu/Mitteilungen/Mitteilungen.htmlDutra, C. M., & Bia, E., 2002, A&A, 383, 631Jursik, J., & Kov�as, G., 1996, A&A, 312, 111Kinman, T. D., 2002, IBVS, No 5354Koll�ath, Z., 1990, O. Teh. Notes Konkoly Obs., No 1.http://www.konkoly.hu/Mitteilungen/Mitteilungen.htmlKov�as, G., & Jursik, J., 1997, A&A, 322, 218Kov�as, G., & Walker, A.R., 2001, A&A, 371, 579Monet, D., Bird, A., Canzian B., Dahn, C., Guetter, H., et al., 1998, The USNO-A2Catalogue, US Naval Obs., Flagsta�Pandey, A. K., Nilakshi, Ogura, K., Sagar, R., & Tarusawa, K., 2001, A&A, 374, 504Romano, G., 1971, Mem. So. Astron. Italiana, 42, 639Samus, N. N., Goranskii, V. P., Durlevih, O. V., Zharova, A. V., Kazarovets, E. V., etal., 2002, Pis'ma Astron. Zh., 28, 201Shlegel, D. J., Finkbeiner, D. P. & Davis, M., 1998, ApJ, 500, 525
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NEW TIMES OF MINIMA OF ECLIPSING BINARY SYSTEMSBORKOVITS, TAM�AS1;5; B�IR�O, IMRE BARNA1; HEGED�US, TIBOR1; CSIZMADIA, SZIL�ARD2;SZABADOS, L�ASZL�O2; P�AL, ANDR�AS3;5;6; POSZTOB�ANYI, K�ALM�AN3;5; K�ONYVES, VERA3;5;K�OSP�AL, �AGNES3;6; CS�AK, BAL�AZS4; M�ESZ�AROS, SZABOLCS41 Baja Astronomial Observatory of B�as-Kiskun County, Baja, Szegedi �ut, POB. 766, H{6500 Hungary;e-mail: borko�eletra.bajaobs.hu2 Konkoly Observatory of the Hungarian Aademy of Sienes, Budapest, PO. Box 67, H{1525, Hungary3 Department of Astronomy, E�otv�os Lor�and University, Budapest, POB. 32, H{1518 Hungary4 Department of Experimental Physis and Astronomial Observatory, University of Szeged, Szeged, D�om t�er 9,H{6720, Hungary5 Guest observer at Piszk�estet}o Observatory of Konkoly Observatory6 Guest observer at Baja Astronomial Observatory

Observatory and telesope:50-m f=8:4 Rithey{Chr�etien telesope of the Baja Astronomial Observatory(Hungary) (Ba50)50-m f=15 Cassegrain telesope (Pi50),60/90/180 Shmidt telesope (Pi90), and1m f=13:3 RCC telesope (Pi100) of the Konkoly Observatory at Piszk�estet}o Moun-tain Station (Hungary)40-m Cassegrain telesope (Sz40) of Szeged Observatory (Hungary)Detetor: 512� 512 Apogee AP-7 CCD amera (Ba50)UBVRI Photometer (Pi50)1536� 1024 Photometris CCD-amera (Pi90)1536� 1024 Photometris CCD-amera (Pi100P)1152� 770 Wright Instruments CCD-amera (Pi100W)512� 512 SBIG ST9-E CCD amera (Sz40)Method 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 or Kwee-van Woerden method (Kwee & van Woerden,1956).1IRAF 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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Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄XZ And EA 01 56 52 +42 06 02 2824-1778 49313.53034 1.3572965 1AB And EW 23 11 32 +36 53 35 BD+36Æ5018 51534.2504 0.33189106 2SS Ari EW 02 04 15 +24 00 06 BD+23Æ277 52528.7093 0.40598385 3HP Aur EB 05 10 22 +35 47 47 2401-1128 46353.2360 1.4228191 4IM Aur EA 05 15 30 +46 24 21 HD 33732a 38327.7974 1.2472891 53358-1208bIU Aur EA 05 27 52 +34 46 58 HD 35619� 47469.5535 1.811474 62411-1937��HD 35669���VW Cep EW 20 37 21 +75 35 57 BD+75Æ751 44157.4131 0.2783146 7V477 Cyg EA 20 05 28 +31 58 18 BD+31Æ3929 44189.2639 2.34699060 7AK Her EW 17 13 58 +16 21 01 1536-1834 42186.4600 0.42152201 7GU Her EA 16 32 05 +30 23 21 2581-2356 50983.46694 4.34320188 8V861 Her EW 16 51 13 +41 17 58 3079-0194 43684.3250 0.3446322 9SW La EW 22 53 42 +37 56 19 3215-1406 45275.3477 0.3207209 7UV Leo EA 10 38 21 +14 16 04 BD+14Æ2273 48617.5761 0.6000864 10UZ Leo EW 10 40 33 +13 34 01 0845-0996 47240.4180 0.6180508 11V404 Lyr EB 19 19 06 +38 22 00 3121-1597 35836.448 0.7309432 12AG Per EA 04 06 56 +33 26 47 BD+33Æ791 44584.5830 2.02870904 7XY UMa EA/RS 09 09 56 +54 29 18 HD 237784 52351.5911 0.47899511 3DW UMa EA 10 33 53 +58 46 54 3822-0070 46229.00691 0.13660653 13LP UMa EW 10 33 58 +58 52 16 3822-0070 50495.5212 0.30989069 14Soure(s) of the ephemeris:1. Demiran et al., 19952. Pribulla et al., 20013. Pribulla et al., 20024. Wolf & Sarounov�a, 19965. Bartolini & Zo�oli, 19866. Drehsel et al., 19947. Kholopov et al., 19858. Borkovits et al., 20019. Antipin, 199610. Mikuz, et al., 200211. Heged�us & J�ager, 199212. Csizmadia & S�andor, 200113. B��r�o, 200014. B��r�o & Borkovits, 2000Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄XZ And 52534.4460 1 I R 0:0511 Bor/Ba50AB And 52517.3162 1 I R 0:0045 Bor/Ba5052517.4811 2 II R 0:0034 Bor/Ba5052548.3470 4 II B; V;R 0:0035 Bor+PK+P�al/Pi50SS Ari 52528.5021 1 II V �0:0042 Bor/Ba5052547.3805 7 I B; V;R �0:0041 Bor+P�al+PK/Pi50HP Aur 52606.5288 3 I B; V;R 0:0029 B��r/Ba50IM Aur 52567.4615 6 II R �0:0119 B��r/Ba50a52599.2683 3 I V;R �0:0110 Csiz+Bor/Pi100Pb52607.372 3 II V;R �0:015 Bor/Ba50a52655.3973 3 I V �0:0100 Heg/Ba50b52723.377 : II R �0:007 B��r/Ba50b52728.365 : II V �0:009 Bor/Ba50a



IBVS 5434 3
Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄IU Aur 52533.519 4 II V �0:010 Heg/Ba50�52553.451 3 II B; V;R �0:004 B��r/Ba50��52572.4699 9 I B; V �0:0059 Bor+P�al/Pi50�52572.4700 9 I V;R �0:0058 B��r/Ba50�52572.4706 2 I V �0:0052 Cs�ak+M�esz/Sz40�52602.3561 17 II B; V;R �0:0090 Bor/Ba50�52619.565 4 I U;B; V;R �0:009 Szab/Pi50�52641.3032 2 I R �0:0086 Bor/Ba50�52651.266 1 II R �0:009 Bor/Ba50��52669.3803 5 II V �0:0093 B��r/Ba50���52697.4660 13 I B; V;R �0:0015 Bor/Pi50�52698.3725 8 II B; V;R �0:0007 Bor/Pi50�VW Cep 52787.3891 2 II R 0:1360 B��r+Bor/Ba50V477 Cyg 52767.4991 1 I R �0:0154 P�al/Ba50AK Her 52747.4943 5 II R 0:0111 Bor/Ba5052758.4549 1 II R 0:0121 Bor/Ba5052766.4631 1 II R 0:0114 K�os+P�al+Bor/Ba50GU Her 52779.3942 6 II R 0:0133 Bor/Ba50V861 Her 52693.6196 4 I V;R; I 0:0919 Csiz/Pi100W52696.5519 4 II V;R; I 0:0949 Csiz/Pi100WSW La 52518.424 1 I R �0:405 Bor/Ba50UV Leo 52725.4682 2 II V 0:0006 B��r/Ba50UZ Leo 52767.3666 3 II R 0:0293 P�al/Ba50V404 Lyr 52765.4568 4 II V;R �0:0012 B��r/Ba50AG Per 52555.473 1 I R 0:092 Bor/Ba50XY UMa 52693.5986 2 I V 0:0050 K�ony/Pi90DW UMa 52607.5755 2 I R �0:0001 Bor/Ba5052709.3477 1 I R 0:0002 Bor/Ba5052716.3139 1 I R �0:0005 Bor/Ba5052716.4508 1 I R �0:0002 Bor/Ba5052716.5871 1 I R �0:0005 Bor/Ba5052721.36905 6 I R 0:00020 Bor/Ba5052721.50524 5 I R �0:00022 Bor/Ba5052721.6418 2 I R �0:0003 Bor/Ba5052724.37426 6 I R 0:00006 Bor/Ba5052730.3851 1 I R 0:0002 Bor/Ba5052730.5215 1 I R 0:0000 Bor/Ba50LP UMa 52607.595 1 II R 0:014 Bor/Ba5052709.3980 3 I R 0:0177 Bor/Ba5052716.376 : II R 0:023 Bor/Ba5052716.5258 8 I R 0:0181 Bor/Ba5052721.3320 6 II R 0:0210 Bor/Ba5052721.4828 1 I R 0:0168 Bor/Ba5052724.4284 : II R 0:0184 Bor/Ba5052730.4698 3 I R 0:0170 Bor/Ba50Explanation of the remarks in the table:Observer(s)/Instrument(Supersripts a;b indiate the omparison stars used in the atual redution forIM Aur, as well as asterisks have the same meanings for IU Aur, as labeled inTable `Observed star(s)'.)Aknowledgements:This work was partly supported by National Grant OTKA T034551.
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COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5435 Konkoly ObservatoryBudapest30 June 2003HU ISSN 0374 { 0676ON FIVE MIRA VARIABLES IN ORION AND CANIS MAJORKAZAROVETS, E. V.1; PASTUKHOVA, E. N.1; SAMUS, N. N.1;21 Institute of Astronomy, Russian Aademy of Sienes, 48, Pyatnitskaya Str., Mosow 119017, Russia;elena k�sai.msu.ru2 Sternberg Astronomial Institute, 13, University Ave., Mosow 119992, Russia;samus�sai.msu.ru
This study is a produt of our large-sale work on the new versions of the GeneralCatalogue of Variable Stars (GCVS) and the New Catalogue of Suspeted Variable Stars(NSV) with aurate oordinates (f. Samus et al., 2002, 2003). Even �nding harts do notalways guarantee easy identi�ation of a faint variable star, and the situation beomesstill more ompliated for stars with no �nding harts published. For Mira variables,searhes are failitated if an IRAS soure, with high probability of variations indiated inthe IRAS Point Soure Catalogue, is present at a position lose to that published for thevariable. The �nal onvining solution is the reovery of an optially variable star usingarhive plates or images from eletroni arhives (the Digitized Sky Survey, Aladin SkyAtlas, the US Naval Observatory Image and Catalogue Arhive { USNO ICA).The stars disussed here (four stars in Orion and one, in Canis Major) are NSV starsreovered using images from the USNO ICA and then studied using all available material.We used plates taken with the old 9.7-m and 16-m astrographs of Mosow Observa-tory and with the 40-m astrograph of the Sternberg Astronomial Institute's CrimeanLaboratory. These plates reprodue Bpg magnitudes quite well; omparison stars weretaken from GSC2.2 and the USNO A2.0 atalogue. The observations, obtainable fromthe authors upon request, were omplemented with estimates from digitized sky images.All the �ve stars were found to belong to the Mira type, and light elements ould bedetermined for the four Miras in Orion.Our results for the four stars in Orion are summarized in Table 1. The olumn \N1"ontains the number of photographi plates estimated, and the olumn \N2", the numberof estimates using digitized surveys. The olumn \JD24..." presents the range of Juliandates overed by our estimates. Figure 1 displays the POSS-II R �nding harts (50 � 50)for the variables in Orion. The light urves with the elements from Table 1. are shownin Figure 2. Table 1. Summary of the results.NSV N1 N2 JD24... Max Min Light elements Rem.B B Max JD =02904 81 4 14718{49341 12.7 �18.2 2446496 + 624:d4�E 102910 12 2 14718{49376 14.8 �19.8 2446328 + 133:d4�E 202911 66 3 33184{49353 15.2 �20.0 2445054 + 324:d6�E 302925 22 3 14343{49390 14.4 �19.8 2449001 + 402:d8�E 4
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1. NSV 02904 = Var Ross 156 = IRAS 06158+0206 (Var 99%)= GSC 0136.01416(here and in the following, we indiate probability of infrared variations from the IRASPoint Soure Catalogue after the IRAS number). It was suspeted in variability by Ross(1927) who gave two photographi brightness estimates, 12m and 15m. R. Weber (privateommuniation, 1956) ould not on�rm its variability. The oordinates of the variablefrom GSC2.2 are 06h18m24:s85, +02Æ05034:002 (J2000.0, epoh 1990.826).2. NSV 02910 = Kord E2 = IRAS 06162+0919 (Var 2%) = GSC 0731.01604. Thisvariable was disovered by J.&Z. Kordylewski to vary from 14:m0 to fainter than 19:m5 pg(S. Arend, private ommuniation, 1958). Until now, the star was not studied in detail.Our estimates used a very limited material, however overing a long time span. TheGSC2.2 oordinates are 06h18m56:s13, +09Æ18020:000 (J2000.0, epoh 1989.845).3. NSV 02911 = Var Ross 17 = IRAS 06165+1544 (Var 17%). It was suspeted in vari-ability by Ross (1925) from two photographi brightness estimates, 14m and 17m. Morgen-roth (1935) and Ho�meister (1944) ould not on�rm variability from their photographiplates. Bidelman and MaConnell (1998) report the spetral type M7 for NSV 02911.The GSC2.2 oordinates are 06h19m22:s94, +15Æ43004:000 (J2000.0, epoh 1997.102).4. NSV 02925 = Kord E1 = IRAS 06182+0752 (Var 93%). This variable was disoveredby J.&Z. Kordylewski and found to vary from 15:m0 to fainter than 19:m5 pg (S. Arend,private ommuniation, 1958). Until now, the star remained unstudied in detail. ItsGSC2.2 oordinates are 06h20m57:s34, +07Æ51026:005 (J2000.0, epoh 1989.845).

Figure 1. The �nding harts for the Miras in Orion. Eah hart shows a 50 � 50 POSS-II �eld, in redlight.
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Figure 2. The light urves of the Miras in Orion, folded with the elements presented in the Table.Open triangles are plate limits.
We also reovered variability of NSV 03025 (CMa) = IRAS 06308{2608 (Var 75%)= HV 8057 = CSS-II 229 = CoD{26Æ3109. This star was suspeted in variability byLuyten (1937) who gave the photovisual range from 12:m0 to 14:m0. Stephenson (1976)lists NSV 03025 (CSV 777) as an S star. The variable's GSC2.2 position is 6h32m52:s30,{26Æ10024:000 (J2000.0, epoh 1996.131). Its 50 � 50 POSS-II R hart is shown in Fig. 3.Unfortunately there are no plates in our staks for this unstudied variable. The USNO ICAprovides two images in blue light and three, in red light. The orresponding magnituderanges are 19:m0 to fainter than 19:m5 B, 13:m8 to 16:m9 R. The star is most probably aMira.Thanks are due to Dr. S.V. Antipin for his assistane during the preparation of the�gures. Our variable star studies are supported, in part, by Russian Foundation for BasiResearh through grant 02-02-16069, by the Russian Federal Sienti� and TehnologialProgramme \Astronomy", by the Programme \Unstable Proesses in Astronomy" of thePresidium of Russian Aademy of Sienes, and by the Support Programme for LeadingSienti� Shools of Russia. Our researh has made use of the USNOFS Image andCatalogue Arhive operated by the United States Naval Observatory, Flagsta� Station(http://www.nofs.navy.mil/data/fhpix/).

Referenes:Bidelman, W. P., MaConnell, D. J., 1998, IBVS, No. 4612.Ho�meister, C., 1944, Mitt. ver�and. Sterne, 1, Nr. 80
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Figure 3. The �nding hart for NSV 03025 (CMa) showing a 50 � 50 POSS-II �eld, in red light.
Luyten, W. J., 1937, Astron. Nahr., 261, 451Morgenroth, O., 1935, Astron. Nahr., 254, 365Ross, F., 1925, Astron. J., 36, 99Ross, F., 1927, Astron. J., 37, 91Samus, N.N., Goranskii, V.P., Durlevih, O.V. et al., 2002, Astronomy Letters, 28, 174Samus, N.N., Goranskii, V.P., Durlevih, O.V. et al., 2003, Astronomy Letters, 29, 468Stephenson, C. B., 1976, Publ. Warner and Swasey Obs., 2, No. 2
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CCD PHOTOMETRY OF 10 MIRA STARS

�SMELCER, L.1 Vala�ssk�e Mezi�r����� Observatory, Vset��nsk�a 78, 757 01 Vala�ssk�e Mezi�r�����, Czeh Republi;e-mail: lsmeler�astrovm.z

Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄SZ Aur M 05 41 56.6 38 55 56 GSC 2911 23 454.04 GCVSVX Aur M 07 28 30.5 40 58 13 GSC 2961 205 322.25 GCVSRY Cep M 23 21 14.7 78 57 33 GSC 4609 535 149.06 GCVSW Dra M 18 05 35.0 65 57 17 GSC 4213 1511 278.6 GCVSST Gem M 23 21 14.7 78 57 33 GSC 2461 1414 246.23 GCVSS La M 22 29 00.7 40 18 58 GSC 3204 946 241.5 GCVSRU Lyr M 19 12 20.9 41 18 13 GSC 3125 334 371.84 GCVSRW Lyr M 18 45 10.3 43 38 07 GSC 3130 1591 503.75 GCVSSX Peg M 22 50 25.2 17 53 36 GSC 1702 1270 303.6 GCVSRV Peg M 22 25 37.9 30 28 22 GSC 2734 1070 396.8 GCVS
Observatory and telesope:Vala�ssk�e Mezi�r����� Observatory, Astroamera ZEISS 120/540 mm, Shmidt-Cassegrain 280/1764 mm telesope
Detetor: SBIG ST-7 amera
Filter(s): V
Transformed to a standard system: No
Date(s) of the observation(s):SZ Aur 1998.10.23 { 2003.05.06 VX Aur 1998.10.23 { 2003.05.06 RY Cep 2001.12.09{ 2002.04.07 W Dra 1998.10.26 { 2003.05.06 ST Gem 1999.01.17 { 2003.04.20 S La1999.07.19 { 2003.03.10 RU Lyr 1999.05.09 { 2002.11.12 RW Lyr 2002.06.26 {2002.11.12 SX Peg 1998.10.23 { 2003.01.19 RV Peg 1999.08.04 { 2003.02.02
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Comparison stars:Variable Comparison or hek star Photometry [magnitudes℄SZ Aur GSC 2911 23 V = 10.62, B � V = 0.235VX Aur GSC 2961 205 = SAO 41791 V = 9.23, B � V = 1.372RY Cep GSC 4609 535 = HD 220140 V = 7.52, B � V = 0.897W Dra GSC 4213 1511 = BD +65 1242 V = 9.38, B � V = 0.415ST Gem GSC 2461 1414 V = 10.63, B � V = 0.673S La GSC 3204 946 V = 10.24, B � V = 0.298RU Lyr GSC 3125 334 = BD +40 3624 V = 7.13, B � V = 1.543RW Lyr GSC 3130 1591 = BD +43 3060 V = 8.73, B � V = 1.428SX Peg GSC 1702 1270 = BD +17 4818 V = 7.44, B � V = 0.653RV Peg GSC 2734 1070 = BD +29 4659 V = 10.62, B � V = 0.990Remarks:Maxima timings are determined using the Kwee and von Woerden (1956) methodimplemented in AVE (Barbera, 2000) and their values are given in Table 1.

Table 1: Maxima timingsStar name Geo. JD ErrorSZ Aur 2451818.3 0.32452282.9 0.22452735.6 0.05VX Aur 2451542.1 0.42451866.7 1.1RY Cep 2452321.3 0.1W Dra 2451421.5 0.52451671.7 0.52451983.8 0.62452246.4 0.22452545.9 0.3ST Gem 2451672.8 0.32451936.2 0.32452674.8 0.1S La 2451484.8 0.22451724.5 0.32452696.8 0.1RU Lyr 2451406.5 0.52451774.3 0.52452520.8 0.1RW Lyr 2452511.3 0.9SX Peg 2452594.3 0.2RV Peg 2451766.1 0.32451793.1 0.4 (double maximum)2452567.9 0.3
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Availability of the data:Through the IBVS-website as: 5436-t1.txt, 5436-t2.txt, 5436-t3.txt, 5436-t4.txt,5436-t5.txt, 5436-t6.txt, 5436-t7.txt, 5436-t8.txt, 5436-t9.txt, 5436-t10.txt.Aknowledgements: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.

Referenes:Barbera, R., 2000, http://www.astrogea.org/soft/ave/aveint.htmKholopov, P. N. et al., 1985, General Catalogue of Variable Stars (GCVS), 4th edition,MosowKwee, K. K. and Van Woerden, H., 1956, BAN, 12, No. 464, 327
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Figure 1. Light urve SZ Aur (�lter V).

Figure 2. Light urve VX Aur (�lter V).
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Figure 3. Light urve RY Cep (�lter V).

Figure 4. Light urve W Dra (�lter V).
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Figure 5. Light urve ST Gem (�lter V).

Figure 6. Light urve S La (�lter V).
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Figure 7. Light urve RU Lyr (�lter V).

Figure 8. Light urve RW Lyr (�lter V).
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Figure 9. Light urve SX Peg (�lter V).

Figure 10. Light urve RV Peg (�lter V).
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TWO NEW ECLIPSING BINARY SYSTEMS:GSC 0619-0232 AND GSC 3658-0076GONZ�ALEZ-ROJAS, D., J.1; CASTELLANO-ROIG, J.2; DUE~NAS-BECERRIL, M.1; LOU-FELIPE,M.1; JUAN-SAMS�O, J.3; VIDAL-S�AINZ, J.31 Grupo Astron�omio Silos, C/. Balsa 1, 50139 Torreilla de Valmadrid, Zaragoza, Spain;e-mail: david.gonzalez�posta.unizar.es2 Observatorio Rodeno (MPC 939), Av. Primado Reig 183-E1-32, 46020 Valenia, Spain; e-mail: julio�ono.om3 Grup d'Estudis Astron�omis, Apartat 9481, 08080 Barelona; Spain, e-mail: gea�astrogea.org

Observed star(s):Star name GCVS Coordinates (J2000) Comp./hektype RA De star(s)GSC 0619-0232 EW 01h18m48:s50 +13Æ21007:0081 GSC 0619-0928GSC 0619-0432GSC-0619 0408GSC 3658-0076 EB 00h26m49:s28 +55Æ27023:0095 GSC 3658-0270GSC 3658-0042GSC 3657-0379Observatory and telesope:Torreilla de Valmadrid Observatory: Shmidt-Cassegrain 20-mRodeno: Shmidt-Cassegrain 20-mHostalets de Pierola: Newtonian 41-mMonegrillo: Newtonian 41-mDetetor: SBIG ST-6 and Starlight Xpress CCD amerasFilter(s): VDate(s) of the observation(s):GSC 0619-0232: from 29 De 2002 to 8 Feb 2003GSC 3658-0076: from 28 De 2002 to 8 Feb 2003Method of data redution:Syntheti aperture di�erential magnitude extration method using software pakageLAIA (Laboratory for Astronomial Image Analysis) by Joan A. CanoTransformed to a standard system: No
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Availability of the data:Upon requestMethod of minimum determination:Kwee { van Woerden algorithmEphemeris:Star name E 2400000+ P [day℄ SoureGSC 0619-0232 52668.3010(4) 0.34396(8) present paperGSC 3658-0076 52668.3556(6) 0.75986(15) "Times of minima for GSC 0619-0232:Time of min. Error Type EpohHJD 2400000+52652.307 1 II �46.552655.4006 5 II �37.552663.3143 6 II �14.552664.3471 2 II �11.552665.3761 7 II �8.552668.3010 4 I 0.0Times of minima for GSC 3658-0076:Time of min. Error Type EpohHJD 2400000+52668.3556 6 I 0.052671.3945 9 I 4.052679.3671 8 II 14.5Remarks:The variability of GSC 0619-0232 (photovisual magnitude of 14.3) was disoveredfrom Observatorio Rodeno while performing omet photometry and astrometry.To obtain a more aurate light-urve this star was observed from Hostalets dePierola and Monegrillo observatories. The new photometri observations allowedto haraterise GSC 0619-0232 as a new EW variable with a 8.26-hour period(Figure 1). This variable shows an average V amplitude of 0.40 mag, and anO'Connell e�et (O'Connell, 1951) of +0.05 mag at phase 0.75. A preliminaryanalysis of the data by using Binary Maker 2.0 (Bradstreet, 1993), suggests thatthe omponents of this binary system present a large mass ratio between 6 and 8.The at bottom at primary minimum is due to the transit of the less massive staraross the disk of the other omponent.The variability of GSC 3658-0076 (V=11.95, B � V=0.128, from Tyho) wasdisovered during a program for searhing new variables performed from Mone-grillo Observatory between 21 August and 20 November 2001. To harateriseGSC 3658-0076 the star was monitored from Torreilla de Valmadrid for 14 nights.The new observations indiate that this objet is an EB elipsing binary systemwhose primary and seondary minima are 0.36 mag and 0.16 mag deep respetively(Figure 2). A preliminary analysis of the photometri data by using Binary Maker2.0 (Bradstreet, 1993), suggests that GSC 3658-0076 might be a semidetahed sys-tem with a mass ratio q lose to 0.3.
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Figure 1. Light-urve of GSC 0619-0232 folded on a 0:34396-day period

Figure 2. Light-urve of GSC 3658-0076 folded on a 0:75986-day period
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Aknowledgements:The authors wish to thank the members of Grup d'Estudis Astron�omis for theirhelp, and J.M. G�omez-Forrellad and E. Gar��a-Melendo for their help to analysethe photometri data and prepare this paper.

Referenes:Bradstreet, D. H., 1993, Binary Maker 2.0 User Manual, Contat Software, Norristown,PennsylvaniaO'Connell, D. M. K., 1951, Riverview Pub., 2, 85
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162-ND LIST OF MINIMA TIMINGS OF ECLIPSING BINARIES BYBBSAG OBSERVERS(BBSAG Bulletin No. 129)DIETHELM, ROGERBBSAG, Rennweg 1, CH{4118 Rodersdorf, Switzerland
The following Table 1 lists 508 timings of minima of elipsing binaries seured bothby photoeletri as well as by visual means by BBSAG observers, primarily obtainedbetween September 2002 and June 2003. The given O-C values generally refer to thelinear elements of the GCVS (Kholopov et al., 1985), exept for the ases stated in theremarks. All times given are helioentri UTC.

Table 1.
Variable Type HJD 24. . . � O � C n Obs RemarksTT And p 52531.5268 .0.0009 �0:0657 22 RD CCDUU And p 52555.342 0.005 +0:048 5 KL visWX And p 52616.404 0.004 +0:083 37 APs CCDXZ And p 52530.376 .0.003 +0:127 6 KL visAS And p 52548.5944 0.0020 20 RD CCD; GCVS elem. erroneousEP And s 52535.372 0.003 �0:004 5 KL vis; elem. IBVS No. 5184FL And p 52548.605 0.002 +0:059 11 RD CCDKN And p 52547.5002 0.0007 +0:0045 20 RD CCD; elem. BAV M. 36, 11AT Aqr s 52820.542 0.008 �0:001 5 KL visCX Aqr p 52568.260 0.003 +0:001 6 KL visCZ Aqr p 52530.443 0.003 �0:022 6 KL visGK Aqr s 52530.400 0.006 �0:036 5 KL vis; elem. Per. Zv. 22, 327XZ Aql p 52800.581 0.005 +0:132 7 KL visOO Aql p 52548.408 0.004 +0:023 38 APs CCDp 52576.2796 0.0010 +0:0212 21 EBl CCDOP Aql p 52548.353 0.005 �0:066 22 APs CCDV343 Aql p 52576.3174 0.0006 �0:0406 21 EBl CCDV417 Aql s 52504.378 0.004 �0:010 18 APs CCD; elem. AJ 113, 401V479 Aql p 52820.446 0.004 �0:013 9 KL visV760 Aql p 52576.2785 0.0009 �0:0181 16 EBl CCDp 52576.284 0.005 �0:013 6 KL visV803 Aql p 52820.516 0.005 �0:043 6 KL visV917 Aql p 52576.2948 0.0017 +0:0944 17 EBl CCDV1096 Aql p 52576.2861 0.0012 +0:2387 20 EBl CCDRZ Aur p 52635.415 0.006 �0:126 6 KL vis
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Table 1. (ontinue)

Variable Type HJD 24. . . � O � C n Obs RemarksTT Aur p 52685.468 0.004 �0:005 72 APs CCDWW Aur p 47618.441 0.007 +0:015 15 MMa visp 52706.337 0.010 �0:003 6 CPa visZZ Aur p 52622.3237 0.0003 +0:0121 21 EBl CCDCL Aur p 52689.310 0.003 +0:115 6 KL visEM Aur s 52658.324 0.005 �0:174 13 RD CCDIM Aur p 49800.380 0.007 �0:038 21 MMa visKU Aur p 52576.636 0.005 +0:042 6 KL visTU Boo s 52618.695 0.004 +0:008 6 KL vis; elem. A&AS 117, 105XY Boo p 52720.593 0.005 �0:015 7 RD CCD; elem. AJ 76, 923s 52723.3732 0.0019 �0:0139 10 EBl CCDAQ Boo p 52723.4063 0.0009 �0:0058 13 EBl CCD; elem. IBVS No. 4871AR Boo s 52723.3454 0.0009 +0:0114 14 EBl CCD; elem. IBVS No. 4601p 52723.5173 0.0007 +0:0110 14 EBl CCDEF Boo p 52473.4921 0.0001 �0:0863 - CY, SO CCD; elem. IBVS No. 4811s 52474.5402 0.0002 �0:0897 - CY CCDGSC2001:300 Boo - 52691.419 0.004 +0:001 8 EBl CCD; elem. IBVS No. 5269;min. asym.; pulsator- 52691.604 0.002 +0:0009 13 EBl CCDGM Boo p 52763.3562 +0:0067 14 EBl CCD; elem. IBVS No. 5125GN Boo p 52763.3901 0.0009 +0:0049 19 EBl CCD; elem. IBVS No. 5125GQ Boo p 52763.347 0.003 +0:001 12 EBl CCD; elem. IBVS No. 5125GR Boo p 52763.4844 0.0006 +0:0003 22 EBl CCD; elem. IBVS No. 5125Y Cam p 52647.649 0.008 +0:242 5 KL visWW Cam p 52658.5464 0.0008 �0:0207 19 RD CCDAZ Cam s 52658.4814 0.0012 +0:0244 26 RD CCDp 52722.4623 0.0008 +0:0228 31 RD CCDCD Cam p? 52658.425 0.002 �0:114 10 RD CCD; elem. IBVS No. 3753HW Cam p 52722.4771 0.0011 +0:0292 16 RD CCD; elem. IBVS No. 4526TU Cn p 52667.474 0.007 �0:070 8 KL visTX Cn s 52691.2952 0.0014 +0:0348 14 EBl CCDWW Cn p 52691.2765 0.0006 �0:4550 16 EBl CCDAB Cn p 52691.525 0.005 +0:006 8 KL visAD Cn p 52691.294 0.002 �0:010 14 EBl CCDEH Cn s 52722.4539 0.0012 +0:0433 17 RD CCD; elem. IBVS No. 2755GQ Cn p 52691.2705 0.0006 - 16 EBl CCD; period in need oforretionVV CVn s 52601.664 0.003 +0:219 19 EBl CCDs 52655.504 0.007 +0:213 10 EBl CCDp 52691.490 0.003 +0:213 13 EBl CCDs 52694.424 0.005 +0:215 14 EBl CCDBI CVn p 52694.4851 0.0003 +0:0200 17 EBl CCD; elem. IBVS No. 4554DF CVn p 52655.486 0.004 +0:016 9 EBl CCD; elem. IBVS No. 5021GSC2004:784 CVn p 52655.489 0.002 +0:003 10 EBl CCD; elem. IBVS No. 5269DH CVn p 52691.4376 0.0012 �0:0058 9 EBl CCD; elem. IBVS No. 5149s 52691.625 0.003 �0:001 14 EBl CCDGSC2534:216 CVn p 52601.6656 0.0010 �0:0002 20 EBl CCD; elem. IBVS No. 5403p 52691.4366 0.0014 �0:0008 9 EBl CCDs 52691.5599 0.0010 �0:0004 12 EBl CCDp 52691.6833 0.0004 0:0000 18 EBl CCDp 52694.3889 0.0007 +0:0002 20 EBl CCDs 52694.5117 0.0008 0:0000 19 EBl CCDp 52694.6339 0.0008 �0:0008 25 EBl CCDs 52721.3208 0.0012 +0:0006 14 EBl CCDp 52723.4119 0.0009 +0:0011 16 EBl CCDs 52723.5335 0.0011 �0:0003 18 EBl CCD
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Table 1. (ontinue)

Variable Type HJD 24. . . � O � C n Obs RemarksGSC2536:122 CVn p 52601.6482 0.0017 +0:0004 16 EBl CCD; elem. IBVS No. 5403p 52655.511 0.003 �0:005 9 EBl CCDp 52691.429 0.004 +0:001 9 EBl CCDs 52691.5658 0.0016 �0:0024 12 EBl CCDp 52691.7060 0.0013 �0:0025 17 EBl CCDs 52694.3743 0.0011 +0:0005 15 EBl CCDp 52694.5153 0.0006 +0:0012 21 EBl CCDs 52694.6550 0.0004 +0:0006 21 EBl CCDs 52721.3130 0.0014 +0:0051 14 EBl CCDp 52723.4122 0.0020 +0:0001 13 EBl CCDs 52723.5523 0.0005 �0:0001 17 EBl CCDGSC2548:936 CVn 52655.5242 0.0010 �0:0010 7 EBl CCD; elem. IBVS No. 5403p 52691.5112 0.0016 0:0000 12 EBl CCDs 52691.6429 0.0018 +0:0014 19 EBl CCDp 52694.3801 0.0007 +0:0005 15 EBl CCDs 52694.5094 0.0004 �0:0006 23 EBl CCDp 52694.6420 0.0008 +0:0016 23 EBl CCDs 52721.3689 0.0005 �0:0002 19 EBl CCDp 52723.3241 0.0008 �0:0007 10 EBl CCDs 52723.4541 0.0012 �0:0011 16 EBl CCDp 52723.5856 0.0013 0:0000 8 EBl CCDs 52813.418 0.008 �0:003 5 KL visp 52813.560 0.005 +0:009 6 KL viss 52814.465 0.005 +0:002 6 KL visGSC3022:996 CVn p 52601.583 0.002 +0:002 17 EBl CCD; elem. IBVS No. 5403s 52691.4635 0.0015 +0:0006 13 EBl CCDp 52691.6397 0.0010 �0:0018 24 EBl CCDp 52694.4996 0.0007 �0:0010 29 EBl CCDs 52694.6772 0.0006 �0:0021 23 EBl CCDp 52721.3064 0.0014 +0:0022 14 EBl CCDp 52723.4485 0.0010 0:0000 32 EBl CCDGSC3026:1046 CVn s 52691.5461 0.0006 +0:0044 13 EBl CCD; elem. IBVS No. 5269RX CMa p 52694.353 0.005 �0:123 10 KL visRS CMi p 51560.363 0.004 �0:022 250 APs CCD; elem. BBSAG Bull.112, 11; d=0.05 days;ampl.=2.45 magRY CMi p 52730.437 0.005 �0:216 12 KL vis; elem. IBVS No. 4874TU CMi p 52717.377 0.004 �0:087 12 RD CCDTX CMi p 52692.361 0.003 +0:004 15 APs CCD; elem. BBSAG Bull.106, 7AC CMi s 52616.589 0.005 +0:024 33 APs CCDAK CMi p 52590.622 0.002 �0:019 8 KL visNSV3521 CMi - 52627.651 0.003 11 APs CCDRZ Cas p 47528.298 0.009 +0:003 31 MMa visp 47559.385 0.028 +0:013 29 MMa visp 47614.371 0.020 +0:017 35 MMa visp 47767.342 0.005 �0:003 35 MMa visp 52530.446 0.005 +0:042 21 CPa visp 52566.306 0.002 +0:044 13 KT visp 52578.259 0.003 +0:045 11 KT visp 52585.427 0.004 +0:041 12 CPa visp 52609.335 0.003 +0:044 8 KT visp 52615.312 0.003 +0:045 9 KT visp 52627.266 0.003 +0:047 8 KT visp 52633.241 0.003 +0:045 8 KT visTW Cas p 52489.406 0.010 �0:023 CPa visAB Cas p 52568.322 +0:066 6 KL vis
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Table 1. (ontinue)

Variable Type HJD 24. . . � O � C n Obs RemarksAE Cas p 52532.615 0.006 +0:070 5 KL visAH Cas p 52608.398 0.007 �0:188 6 KL visBH Cas p 52693.3352 0.0018 +0:0134 14 EBl CCD; elem. IBVS No. 4482BW Cas p 52532.581 0.003 +0:013 7 KL vis; elem. BBSAG Bull.122, 8CW Cas p 52574.3001 0.0015 �0:0254 15 EBl CCD; elem. JAAVSO 21, 34EY Cas s 52574.3434 0.0015 �0:0314 11 EBl CCDGR Cas p 52535.5073 0.0009 �0:0363 14 RD CCDIR Cas p 52574.346 0.006 +0:011 7 KL visIS Cas p 52535.5062 0.0008 +0:0502 23 RD CCDIT Cas p 52547.5671 0.0006 �0:0006 17 RD CCD; elem. AJ 114, 1206IV Cas p 52574.2409 0.0004 �0:0381 12 EBl CCDMT Cas s 52574.321 0.002 +0:008 10 EBl CCDMY Cas p 52574.281 0.003 +0:024 12 EBl CCDOR Cas p 52535.459 0.002 �0:021 7 KL visPV Cas s 52658.363: 0.005 �0:003 18 RD CCD; displ. seondaryV336 Cas p 52693.3308 0.0012 �0:0130 12 EBl CCDV345 Cas p 52548.5640 0.0003 �0:0231 15 RD CCDV350 Cas p 52548.5773 0.0008 �0:0209 20 RD CCDV523 Cas p 52536.364 0.004 +0:015 7 KL vis; elem. MNRAS 317, 111s 52693.2855 0.0007 +0:0130 11 EBl CCDV860 Cas p 52530.404 0.006 �0:007 6 KL vis; elem. IBVS No. 5111U Cep p 51913.104 0.007 +0:108 9 KT vis; norm. min.p 51988.452 0.005 +0:116 7 KT visp 52205.343 0.003 +0:112 10 KT visp 52382.354 0.003 +0:117 12 KT vis; norm. min.WZ Cep s 52693.269 0.005 �0:033 7 EBl CCD; elem. AAS 131, 7BE Cep s 52592.3044 0.0014 �0:0837 19 EBl CCDDP Cep p 52693.2939 0.0012 �0:0655 14 EBl CCDEE Cep p 52795 1 +3 12 KL vis; shape as 1969, see IBVSNo. 5412GT Cep p 52145.477 0.012 +0:127 27 KT vis; norm. min.HI Cep p 52820.406 0.007 +0:007 8 KL vis; elem. BBSAG Bull.114, 12IP Cep p 52531.5189 0.0017 �0:0142 24 RD CCD; elem. IBVS No. 5016NR Cep p 52693.2951 0.0007 �0:0352 15 EBl CCDV357 Cep p 52591.468 0.008 �0:191 9 KL vis; elem. Brno Contr. 28, 34V358 Cep p 52533.466 0.003 +0:028 6 KL vis; elem. BBSAG Bull.96, 10TW Cet s 52530.525 0.004 �0:016 6 KL visVY Cet p 52530.521 0.004 +0:010 6 KL visRW Com p 52753.3883 0.0011 �0:0247 13 RD CCDLL Com p 52721.4763 0.0008 +0:1075 14 RD CCD; elem. IBVS No. 4386p 52723.5104 0.0013 +0:1071 16 EBl CCDLO Com p 52691.5579 0.0017 +0:0053 14 EBl CCD; elem. IBVS No. 5052LP Com s 52691.5182 0.0019 �0:0039 9 EBl CCD; elem. IBVS No. 5052GSC1996:437 Com p 52691.493 0.003 �0:007 13 EBl CCD; elem. IBVS No. 5269GSC2040:1361 CrB s 52763.450 0.003 �0:002 10 EBl CCD; elem. IBVS No. 5295GSC2580:2086 CrB s 52763.4367 0.0009 �0:0005 17 EBl CCD; elem. IBVS No. 5295W Crv p 52609.694 0.005 +0:028 6 KL visV Crt p 52618.665 0.003 �0:012 6 KL visUW Cyg p 52817.394 0.006 +0:044 7 KL visVV Cyg p 52548.3610 0.0003 +0:0031 19 RD CCDWW Cyg p 52766.484 0.003 +0:048 10 KL visWZ Cyg p 52587.318 0.003 +0:051 5 KL visZZ Cyg p 52716.582 0.004 �0:042 6 KL visBR Cyg p 52687.690 0.003 �0:007 6 KL vis
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Variable Type HJD 24. . . � O � C n Obs RemarksDO Cyg p 52548.3470 0.0009 �0:0129 17 RD CCDV367 Cyg p 51729.67 0.06 �0:03 86 KT vis; norm. min.s 51739.04 0.17 +0:04 72 KT vis; norm. min.V370 Cyg p 52792.499 0.002 �0:017 6 KL visV502 Cyg s 52585.3353 0.0013 +0:1021 17 EBl CCDV728 Cyg p 52577.340 0.006 +0:051 7 KL visV1019 Cyg p 52547.3472 0.0012 +0:1056 10 RD CCDV1823 Cyg p 47723.453 0.005 +0:054 23 MMa vis; elem. IBVS No. 4997s 47797.516 0.006 +0:068 29 MMa vis; elem IBVS No. 4997p 52792.543 0.004 �0:013 7 KL visV1908 Cyg p 52548.3422 0.0012 �0:2357 15 RD CCD; elem. Per. Zv.22, 359V2280 Cyg s 52820.467 0.009 +0:019 6 KL vis; IBVS No. 4996FZ Del p 52783.531 0.006 �0:040 6 KL visZ Dra p 52598.619 0.003 �0:145 7 KL visRR Dra p 52722.597 0.002 +0:061 14 KL visRZ Dra s 52717.5076 0.0020 +0:0310 22 EBl CCDSX Dra p 52697.604 0.009 +0:067 11 KL visTW Dra p 52506.350 0.006 +0:037 11 KT vis, norm. min.52565.295 0.005 +0:038 5 KT visUZ Dra p 52717.4160 0.0011 +0:0014 14 EBl CCDXY Dra p 52548.5801 0.0009 +1:2486 33 EBl CCDs 52568.263 0.003 +1:260 16 EBl CCDAR Dra p 52576.651 0.005 +0:009 5 KL visAU Dra p 52717.5008 0.0012 �0:0034 19 EBl CCD; elem. IBVS No. 4587AX Dra p 52693.5314 0.0002 �0:0534 17 RD CCDBE Dra p 52720.5739 0.0019 +0:1203 10 RD CCDCM Dra p 52717.612 0.002 +0:001 8 RD CCDp 52717.6129 0.0014 +0:0026 8 EBl CCDCV Dra p 52717.4522 0.0019 �0:0048 17 EBl CCD; elem. BAV Mitt. 69s 52721.4738 0.0011 +0:0024 16 RD CCDDW Dra p 52524.560 0.006 +0:020 6 KL vis; elem. BBSAG Bull.118, 7EF Dra s 52568.3659 0.0010 �0:0775 23 EBl CCDp 52717.4122 0.0016 �0:0788 15 EBl CCDs 52717.618 0.009 �0:085 10 EBl CCDFU Dra p 52715.4733 0.0011 �0:0152 17 RD CCD; elem Hipparhos Cat.s 52717.4685 0.0012 �0:0136 21 EBl CCDp 52717.6218 0.0010 �0:0137 9 EBl CCDIV Dra s 52721.3860 0.0006 8 RD CCDp 52721.5167 0.0008 9 RD CCDKK Dra p 52708.503 0.002 +0:011 10 KL vis; elem. JAAVSO 28, 91GSC3549:929 Dra p 52717.5115 0.0025 �0:0015 18 EBl CCD; elem. IBVS No. 5232RW Gem p 52691.491 0.004 +0:004 8 KL visSX Gem p 52723.367 0.006 �0:054 66 APs CCDTX Gem p 52667.358 0.007 �0:018 6 KL visAF Gem p 52655.3130 0.0011 �0:0613 15 EBl CCDs 52719.357 0.003 �0:057 20 EBl CCDAH Gem p 52719.342 0.002 19 EBl CCD; elem. in need ofrevisionAI Gem p 52719.3001 0.0013 19 EBl CCD; elem. in need ofrevisionAZ Gem s 52719.3295 0.0007 +0:0790 20 EBl CCDBD Gem p 52533.599 0.004 �0:021 7 KL visBT Gem p 52717.368 0.004 �0:005 14 RD CCDCK Gem p 52689.3223 0.0009 �0:0658 15 EBl CCD
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Variable Type HJD 24. . . � O � C n Obs RemarksDP Gem p 52622.2950 0.0012 �0:0144 15 EBl CCD; elem. BBSAG Bull.121, 7p 52689.3113 0.0011 �0:0123 14 EBl CCDEG Gem p 52694.2963 0.0009 +0:2468 13 RD CCDEY Gem s 52689.306 0.004 �0:224 14 EBl CCDFT Gem s 52655.3194 0.0011 �0:0153 11 EBl CCDHR Gem s 52719.2871 0.0012 +0:0139 18 EBl CCDKQ Gem s 52655.313 0.003 �0:071 12 EBl CCDQW Gem - 52655.2764 0.0011 �0:0190 16 EBl CCD; elem Hipparos- 52689.2991 0.0.0006 �0:0184 15 EBl CCD; min. asymetri;pulsator- 52694.314 0.002 �0:018 12 RD CCD; min. asymetriSZ Her p 52536.379 0.006 �0:018 5 KL visTU Her p 52526.324 0.004 �0:118 6 KL visCC Her p 52817.443 0.002 +0:135 7 KL visDP Her p 52764.571 0.005 +0:061 6 KL visDQ Her p 52763.421 0.001 +0:003 6 KL visFW Her p 52717.6348 0.0011 +0:0617 15 RD CCDIT Her p 52533.3581 0.0014 +0:1197 20 EBl CCD; elem. IBVS No. 4663MT Her s 52526.3727 0.0017 +0:0173 20 EBl CCDp 52536.372 0.004 +0:018 5 KL visV856 Her p 52717.577 0.002 �0:043 9 RD CCD; elem. IBVS No. 4342V1033 Her s 52764.4316 0.0004 �0:0056 22 EBl CCD; elem. IBVS No. 5146V1034 Her p 52792.489 0.003 +0:008 8 KL vis; elem. IBVS No. 5231V1036 Her s 52764.4885 0.0005 +0:0001 24 EBl CCD; elem. IBVS No. 5146V1038 Her p 52764.4273 0.0003 +0:0014 22 EBl CCD; elem. IBVS No. 5146V1039 Her s 52764.4265 0.0011 +0:0019 23 EBl CCD; elem. BBSAG Bull.128, 10V1044 Her p 52526.331 0.005 +0:003 6 KL vis; elem. IBVS No. 5192s 52590.217 0.004 �0:001 5 KL viss 52702.598 0.003 0:000 6 KL viss 52708.600 0.003 �0:014 6 KL viss 52745.4296 0.0008 �0:0021 9 EBl CCDp 52745.5497 0.0020 �0:0023 13 EBl CCDp 52753.495 0.005 +0:002 5 KL visp 52791.513 0.005 �0:001 6 KL visp 52792.473 0.004 �0:004 6 KL visp 52812.456 0.006 +0:006 6 KL visV1047 Her s 52745.4675 0.003 �0:001 11 EBl CCD; elem. IBVS No. 5192V1053 Her p 52708.569 0.005 +0:028 6 KL vis; elem. BBSAG Bull.128, 10s 52745.5237 0.0018 +0:0010 15 EBl CCDp 52752.604 0.004 +0:030 5 KL visp 52753.457 0.005 +0:020 5 KL viss 52783.514 0.006 +0:002 5 KL viss 52791.577 0.008 +0:007 6 KL visp 52812.453 0.006 +0:018 6 KL visV1055 Her p 52745.5391 0.0020 �0:0049 15 EBl CCD; elem. IBVS No. 5192V1062 Her p 52746.4316 0.0014 �0:0058 11 EBl CCD; elem. IBVS No. 4965V1067 Her s 52746.461 0.003 +0:003 10 EBl CCD; elem. IBVS No. 4966V1073 Her s 52783.4093 0.0007 +0:0008 20 EBl CCD; elem. IBVS No. 4975GSC2056:117 Her p 52702.658 0.007 5 KL viss 52708.568 0.004 6 KL viss 52764.515 0.006 6 KL visp 52766.490 0.004 6 KL visp 52813.512 0.005 5 KL vis
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Variable Type HJD 24. . . � O � C n Obs RemarksGSC2083:1870 Her s 52746.4914 0.0008 +0:0001 21 EBl CCD; elem. IBVS No. 5306GSC2613:1412 Her p 52746.5329 0.0017 +0:0036 15 EBl CCD; elem. IBVS No. 5306GSC2629:1932 Her p 52502.4791 0.0005 �0:0004 14 EBl CCD; elem. IBVS No. 5333p 52526.3716 0.0012 +0:0012 19 EBl CCDs 52526.5155 0.0003 �0:0006 18 EBl CCDp 52533.3634 0.0014 +0:0005 21 EBl CCDs 52546.3279 0.0016 �0:0002 11 EBl CCDs 52548.3670 0.0012 �0:0006 22 EBl CCDp 52568.3254 0.0011 +0:0002 19 EBl CCDp 52745.4681 0.0018 +0:0003 17 EBl CCDGSC3098:683 Her s 52746.4208 0.0011 �0:0028 15 EBl CCD; elem. IBVS No. 5306GSC3098:1253 Her s 52746.4919 0.0010 +0:0028 18 EBl CCD; elem. IBVS No. 5306GSC3528:44 Her p 52495.4826 0.0025 +0:0001 10 CCD; elem. IBVS No. 5333p 52502.3709 0.0008 +0:0006 12 EBl CCDp 52526.4760 0.0006 �0:0016 24 EBl CCDp 52533.3651 0.0006 �0:0003 24 EBl CCDp 52548.2893 0.0009 +0:0004 13 EBl CCDs 52548.4812 0.0014 +0:0009 31 EBl CCDs 52568.3786 0.0023 +0:0003 16 EBl CCDs 52745.5495 0.0007 +0:0019 16 EBl CCDGSC3532:174 Her p 52495.4374 0.0005 0 18 EBl CCD; elem. IBVS No. 5333s 52502.3878 0.0008 +0:0002 11 EBl CCDp 52502.5015 0.0006 �0:0001 11 EBl CCDp 52509.3367 0.0002 �0:0012 9 EBl CCDs 52526.3149 0.0017 +0:0002 11 EBl CCDp 52526.4288 0.0014 +0:0002 14 EBl CCDs 52526.5424 0.0017 �0:0001 14 EBl CCDs 52533.3794 0.0013 +0:0006 19 EBl CCDp 52533.4936 0.0011 +0:0008 12 EBl CCDs 52536.3419 0.0016 +0:0007 13 EBl CCDp 52548.3051 0.0012 +0:0004 12 EBl CCDs 52548.4187 0.0004 0:0000 15 EBl CCDp 52548.4324 0.0009 �0:0002 25 EBl CCDp 52691.640 0.002 +0:001 10 KL viss 52702.688 0.006 �0:003 5 KL viss 52708.625 0.005 +0:009 7 KL viss 52730.496 0.004 +0:004 5 KL visp 52745.4198 0.0020 +0:0019 9 EBl CCDs 52745.5317 0.0020 �0:0002 11 EBl CCDGSC3532:939 Her s 52495.4335 0.0021 �0:0052 15 CCD; elem. IBVS No. 5333p 52502.3921 0.0011 +0:0008 14 EBl CCDs 52526.3387 0.0010 �0:0005 15 EBl CCDp 52526.4940 0.0007 +0:0003 21 EBl CCDp 52533.2900 0.0013 �0:0018 9 EBl CCDs 52533.4456 0.0013 �0:0007 22 EBl CCDp 52546.2733 0.0020 +0:0033 6 EBl CCDs 52548.2788 0.0013 +0:0002 12 EBl CCDp 52548.4348 0.0008 +0:0017 27 EBl CCDs 52548.5893 0.0009 +0:0017 25 EBl CCDp 52745.576 0.002 +0:001 11 EBl CCDp 52763.509 0.006 +0:009 10 KL visAL Hya p 52618.598 0.005 +0:451 7 KL visDG La p 52781.483 0.005 �0:200 5 KL visOO La p 52533.492 0.006 +0:124 6 KL viss 52592.3151 0.0014 +0:1238 18 EBl CCDV339 La p 52548.437 0.005 +0:156 10 RD CCD
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Variable Type HJD 24. . . � O � C n Obs RemarksV344 La p 52531.5346 0.0010 +0:0026 19 RD CCD; elem. BBSAG Bull.127, 10p 52592.3311 0.0015 +0:0021 16 EBl CCDY Leo p 52590.598 0.002 +0:016 10 KL visRW Leo p 52750.365 0.003 �0:048 6 KL visBL Leo s 52697.439 0.005 �0:013 6 KL visBW Leo s 52722.297 0.010 �0:075 7 RD CCDp 52722.467 0.003 �0:073 12 RD CCDCE Leo s 52715.5310 0.0013 �0:0075 10 RD CCDRT LMi p 52693.4750 0.0004 �0:0076 16 RD CCDRS Lep p 52555.651 0.004 �0:005 7 KL visBW Lib p 52702.613 0.004 �0:003 11 KL vis; elem. IBVS No. 5335RY Lyn p 52655.369 0.008 �0:037 5 KL visUU Lyn p 52691.2725 0.0010 �0:0028 16 EBl CCDAH Lyn p 52717.3591 0.0019 �0:0037 10 RD CCD; elem. AJ 87, 314TT Lyr p 52789.547 0.008 +0:001 9 KL visUZ Lyr p 52722.633 0.005 �0:027 12 KL visEW Lyr p 52815.487 0.003 +0:235 8 KL visHT Lyr p 52526.3448 0.0010 �0:0305 21 EBl CCDIP Lyr p 52548.2770 0.0008 �0:0027 7 EBl CCDIW Lyr p 52548.4372 0.0008 +0:2987 14 EBl CCDLZ Lyr p 52536.3160 0.0007 +0:2364 15 EBl CCDV400 Lyr s 52652.2468 0.0015 �0:0115 16 EBl CCD; elem. IBVS No. 4995V406 Lyr p 52509.3662 0.0014 �0:0196 11 EBl CCD; elem. IBVS No. 4132p 52533.4688 0.0007 �0:0190 24 EBl CCDV574 Lyr p 52783.4267 0.0013 �0:0025 19 EBl CCD; elem. IBVS No. 4976V579 Lyr s 52652.244 0.004 �0:003 13 EBl CCD; elem. IBVS No. 4982V580 Lyr s 52783.3591 0.0012 �0:0015 10 EBl CCD; elem. IBVS No. 4982p 52783.4991 0.0013 �0:0060 18 EBl CCDV582 Lyr p 52652.2695 0.0009 +0:0129 16 EBl CCD; elem. IBVS No. 4985s 52764.488 0.002 +0:020 6 KL vis� Lyr p 46338.5 �5:2 112 MMa vis; norm. min.s 46344.7 �5:5 112 MMa vis; norm. min.p 46999.1 �3:3 88 MMa vis; norm. min.s 47004.4 �4:5 88 MMa vis; norm. min.p 51332.64 0.06 +0:08 96 KT vis; norm. min.p 51694.99 0.08 +0:10 129 KT vis; norm. min.p 52109.05 0.05 +0:06 95 KT vis; norm. min.p 52471.37 0.07 +0:05 109 KT vis; norm. min.GSC2632:319 Lyr s 52783.4066 0.0009 +0:0043 20 EBl CCD; elem. IBVS No. 5232GSC3104:1384 Lyr p 52783.4486 0.0005 +0:0017 18 EBl CCD; elem. IBVS No. 5232GSC3540:85 Lyr s 52783.3819 0.0015 +0:0036 14 EBl CCD; elem. IBVS No. 5232p 52783.529 0.003 +0:001 9 EBl CCDRW Mon p 52533.588 0.004 �0:037 7 KL visUU Mon p 52584.644 0.003 +0:002 8 KL visXZ Mon p 52691.331 0.004 +0:028 5 KL visBM Mon p 52695.392 0.006 +0:028 7 KL visBO Mon p 52655.412 0.002 �0:062 10 KL visFH Mon p 52730.336 0.003 �0:084 8 KL visHK Mon p 52717.397 0.002 +0:024 15 RD CCDV396 Mon p 52689.3079 0.0015 �0:0552 16 EBl CCDV524 Mon p 52717.324 0.005 �0:018 7 RD CCDV714 Mon s 52689.3008 0.0.0014 �0:0064 17 EBl CCD; elem. IBVS No. 4468s 52694.2975 0.0010 �0:0051 13 RD CCDV391 Oph p 52812.470 0.006 +0:033 6 KL visV449 Oph p 52526.369 0.002 +0:060 5 KL visV508 Oph p 52535.391 0.004 �0:006 5 KL vis
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Variable Type HJD 24. . . � O � C n Obs RemarksV566 Oph p 52483.455 0.008 +0:083 31 APs CCDV913 Oph p 52819.532 0.003 +0:182 6 KL visV1016 Oph s 52501.356 0.005 �0:067 17 APs CCD; elem. BBSAG Bull.99, 9V1125 Oph p 52717.627 0.002 �0:001 16 RD CCD; elem. GEOS EB 28EQ Ori p 52534.581 0.003 �0:023 6 KL visFL Ori p 52635.508 0.005 +0:031 6 KL visFZ Ori p 47560.326 0.005 �0:014 17 MMa visOS Ori p 52608.414 0.005 �0:015 5 KL visV343 Ori p 52655.2689 0.0005 +0:1635 16 EBl CCDV392 Ori p 52655.2768 0.0010 +0:0197 16 EBl CCD; elem. Bull. A. S. I. 19V640 Ori p 52677.299 0.005 �0:110 7 KLV641 Ori s 52622.332 0.002 +0:006 13 EBl CCDVW Peg s 52547.5255 0.0005 �4:8172 29 RD CCD; elem. IBVS No. 4916;displ. se.AY Peg p 47767.394 0.005 �0:032 17 MMa visp 52535.5187 0.0011 �0:1760 26 RD CCDBX Peg p 52501.6256 0.0001 �0:0960 - TSa CCDs 52514.6663 0.0001 �0:0949 52 TSa, CY CCDCW Peg p 52819.540 +0:048 6 KL visEU Peg p 52535.502 0.002 +0:035 11 RD CCDRT Per p 52568.308 0.005 +0:049 5 KL visRV Per p 52658.372 0.009 �0:019 8 KL visST Per p 52627.470 0.005 +0:166 77 APs CCDp 52688.388 0.008 +0:173 8 KL visWY Per p 52533.516 0.008 �0:062 5 KL visXZ Per p 52530.479 0.006 �0:052 5 KL visp 52658.3078 0.0010 �0:0543 16 RD CCDAG Per p 51796.695 0.033 +0:052 24 KT vis; norm. min.s 51797.804 0.022 +0:146 35 KT vis; norm. min.;displ. seondaryDK Per p 52534.627 0.002 �0:030 6 KL vis; elem. IBVS No. 3875DM Per p 52531.351 0.010 �0:022 12 CPa visKW Per p 52577.412 0.002 +0:008 7 KL visPS Per p 52524.525 0.007 +0:054 5 KL visV436 Per p 47349.504 0.005 +0:010 19 MMa visp 47764.428 0.008 �0:041 15 MMa vis� Per 51783.330 0.013 +0:051 9 KT visp 51803.386 0.005 +0:036 21 KT visp 51846.404 0.005 +0:044 13 KT visp 51869.323 0.005 +0:024 15 KT visp 51906.609 0.007 +0:036 12 KT visp 51912.345 0.005 +0:037 11 KT visp 51972.561 0.008 +0:039 10 KT visp 51978.286 0.008 +0:030 10 KT visp 52147.459 0.005 +0:032 11 KT visp 52150.347 0.006 +0:053 11 KT visp 52517.362 0.007 +0:052 20 KT vis; norm. min.TY Pup s 49776.362 0.004 �0:087 MMa visp 49783.342 0.003 �0:071 23 MMa visXZ Pup 52694.472 0.002 +0:094 11 KL visUZ Sge p 52526.379 0.005 +0:041 7 KL vis



10 IBVS 5438
Table 1. (ontinue)

Variable Type HJD 24. . . � O � C n Obs RemarksGSC1621:2192 Sge s 52526.304 0.005 �0:001 6 KL vis; elem. BBSAG Bull.128, 10p 52526.486 0.003 �0:003 6 KL viss 52530.363 0.004 �0:002 6 KL visp 52533.496 0.003 �0:007 7 KL viss 52574.298 0.006 +0:006 9 KL visp 52576.322 0.004 0:000 7 KL viss 52708.658 0.003 +0:002 7 KL visp 52764.582 0.003 +0:002 6 KL visp 52791.525 0.006 �0:001 7 KL viss 52813.489 0.004 0:000 5 KL visp 52814.411 0.004 �0:001 6 KL visWX Sgr p 52800.539 0.003 �0:106 7 KL visXY Sgr p 52817.493 0.003 +0:019 7 KL visAK Ser p 52813.409 0.003 +0:027 6 KL visAO Ser p 52574.252 0.004 �0:008 7 KL visAU Ser p 52652.622 0.006 �0:077 6 KL visLX Ser p 52730.504 0.001 +0:002 5 KL visGSC2035:175 Ser p 52763.4509 0.0002 +0:0058 17 EBl CCD; elem. IBVS No. 5295RW Tau p 52567.354 0.003 �0:175 10 KL visAH Tau p 52532.607 0.003 �0:106 6 KL visAM Tau p 52652.379 0.003 �0:050 7 KL visCR Tau p 52622.3331 0.0012 +0:0009 14 EBl CCD; elem. IBVS No. 4778EQ Tau p 52548.609 0.003 �0:026 18 APs CCDHU Tau p 52673.401 0.010 +0:010 6 CPa visV781 Tau p 47550.322 0.005 +0:007 16 MMa viss 52622.3515 0.0007 �0:0375 16 EBl CCDp 47552.363 0.005 �0:022 14 MMa visp 47560.314 0.005 �0:004 14 MMa visV Tri p 52555.405 0.005 +0:005 5 KL visRV Tri p 52635.403 0.006 �0:024 7 KL visRW Tri p 52691.293 0.001 �0:004 7 KL visTX UMa p 52610.476 0.004 +0:181 8 CPa vis52708.476 0.006 +0:163 8 APs, CPa visUX UMa p 52590.671 0.001 +0:002 7 KL visUY UMa p 52693.5108 0.0011 +0:0804 15 RD CCDXZ UMa p 52618.538 0.005 �0:071 6 KL visp 52722.4387 0.0008 �0:0672 14 RD CCDZZ UMa p 52715.389 0.002 0:000 7 KL visAA UMa s 52658.527 0.004 +0:024 22 RD CCDBM UMa p 52715.385 0.005 +0:005 6 RD CCDs 52715.5223 0.0011 +0:0063 10 RD CCDES UMa p 52658.497 0.002 �0:097 15 RD CCD; elem. IBVS No. 3914IW UMa p 52721.4495 0.0011 +0:0099 15 RD CCD; elem. IBVS No. 4402GSC3002:454 UMa p 52691.315 0.008 +0:056 7 KL vis; elem. IBVS No. 5064RT UMi p 47775.384 0.005 +0:123 29 MMa visUW Vir p 52658.645 0.002 �0:038 6 KL visVV Vir p 52706.633 0.003 �0:037 10 KL visFO Vir p 47609.421 0.004 +0:001 14 MMa visHW Vir p 52647.705 0.001 +0:001 8 KL vis; elem. AA 364, 199GSC2850:1075 Vir s? 52692.460 0.005 22 APs CCDp? 52692.639 0.005 22 APs CCDAX Vul p 52590.274 0.005 �0:024 6 KL visAY Vul p 52576.377 0.003 �0:032 8 KL visBE Vul p 52718.664 0.004 +0:030 7 KL visBO Vul p 52601.307 0.004 �0:008 7 KL vis
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Variable Type HJD 24. . . � O � C n Obs RemarksBP Vul p 52724.589 0.008 �0:028 7 KL visER Vul p 47012.445 0.016 +0:031 20 MMa vis
Observers:EBl : E. Bl�attler Wald, SwitzerlandRD : R. Diethelm Rodersdorf, SwitzerlandKL : K. Loher Gr�ut, SwitzerlandMMa : M. Martignoni Magnago, ItalySO : S. Ozer Akdeniz Univ., TurkeyCPa : C. Pampaloni Firenze, ItalyAPs : A. Pashke R�uti, SwitzerlandTSa : T. Sahin Akdeniz Univ., TurkeyKT : K. Tikkanen Oulu, FinlandCY : C. Yesilyaprak Akdeniz Univ., Turkey

Referene:Kholopov, P. N., Samus, N. N., Frolov, M. S., Goranskij, V. P., Gorynya, N. A., Kireeva,N. N., Kukarkina, N. P., Kurohkin, N. E., Medvedeva, G. I., Perova, N. B.,Shugarov, S. Yu., 1985, General Catalogue of Variable Stars, Mosow

ERRATUM FOR IBVS 5438, 5543, 5713
As Dr. Samus reported, the star erroneously labelled GSC 02850-01075 is really GSC00285-01075.The Editors
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PHOTOELECTRIC MINIMUM TIMES OF SOMEECLIPSING BINARY STARS

DERMAN, E.; KALCI, R.Ankara University Observatory, Faulty of Siene, 06100, Tando�gan, Ankara, Turkey;e-mails: ethem.derman�ankara.edu.tr; kali�siene.ankara.edu.tr
Observatory and telesope:30-m Maksutov telesope of the Ankara University Observatory and 40-mCassegrain telesope of the T�UB_ITAK National Observatory.Detetor: OPTEC SSP-5A photometer ontaining a side-on R1414Hamamatsu photomultiplier and AP7p CCD amera.Method of data redution:Redution of the observations were made in the usual way (Hardie 1962).
Method of minimum determination:Kwee and van Woerden (1956).Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄AB And EW 23h11m32s +36Æ5303500 BD+35 4972 45502.1040 0.33188902 1CG Cyg EA/SP/RS 20h58m14s +35Æ1003000 BD+34 4216 39425.1176 0.631143114 1V1073 Cyg EW/KE 21h25m00s +33Æ4101500 BD+33 4248 38672.5749 0.78585749 1VW LMi EW 11h02m52s +30Æ2405500 BD+31 2223 48500.1960 0.4775470 3CC Lyn EW 07h35m56s +43Æ0105100 BD+42 1734 48500.3370 0.354622 3AQ Ps EW 01h21m4s +07Æ3602200 BD+05 0177 44562.4691 0.47564 2V1123 Tau EB 03h34m58s +17Æ4203800 BD+17 0568 48500.3570 0.399957 3Soure(s) of the ephemeris:1. Kreiner et al., 2001; 2. Sarma and Radhakrishnan, (1982);3. ESA, (1997)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℄AB And 52536.3995 �0:0004 II BV 0.0736 EA52550.3371 �0:0003 II UBV 0.0720 RK52564.4445 �0:0002 I UBV 0.0740 RK52578.3846 �0:0002 I UBV 0.0748 RK52578.2177 �0:0003 II UBV 0.0739 EA52599.2939 �0:0003 I UBV 0.0751 RKCG Cyg 52459.4916 �0:0001 I UBV 0.0064 RK52473.3772 �0:0002 I UBV 0.0068 RK52495.4671 �0:0001 I BV R� 0.0067 RK52496.4114 �0:0002 II BV R� 0.0043 LG52501.4657 �0:0004 II BV 0.0095 RK52515.3479 �0:0004 II BV 0.0066 RKV1073 Cyg 52130.3446 �0:0008 I UBV �0.0398 SC�52144.4867 �0:0005 I UBV �0.0431 RK52172.3871 �0:0003 II UBV �0.0407 RKVW LMi 52725.3159 �0:0003 II UBV 0.0219 RKCC Lyn 52298.3900 �0:0014 I BV 0.0514 SA52312.4016 �0:0009 II BV 0.0554 RK52319.3128 �0:0010 I BV 0.0515 RK52319.4866 �0:0011 II BV 0.0479 RK52340.3922 �0:0010 II BV 0.0309 RKAQ Ps 52193.3573 �0:0004 II UBV �0.0421 RKV1123 Tau 52606.4543 �0:0004 I UBV �0.0612 RK52634.4492 �0:0004 II UBV �0.0633 RKExplanation of the remarks in the table:*:AP7p CCD ameraObservers: RK: Rah�san KALCI, EA: Evren AYDIN, SC� : Serhat C�AKMAK,SA: Senay ANIL, LG: Levent G�URDEM_IRAknowledgements:The authors would like to thank the T �UB_ITAK National Observatory (TUG) forthe observing time.

Referenes:ESA, 1997, The Hipparos and Tyho Catalogues, SP-1200Hardie, R., 1962, Astr. Teh.: Stars and Stellar Systems, Vol. II, Univ. of Chiago Press,ChiagoKreiner, M. J., Kim, C.-H. and Nha, I.-S., 2001, An Atlas of O�C Diagrams of ElipsingBinaries, Krak�ov.Kwee, K. K. and van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327Sarma, M.B.K. and Radhakrishnan, K.R., 1982, IBVS, No. 2073
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H� VARIATIONS OF THE SPOTTED G DWARF AP 149SAVANOV, I.1; STRASSMEIER, K.1; ROMANYUK, I.2; KUDRYAVTSEV, D.21 Astrophysial Institute Potsdam, An der Sternwarte 16, D-14482 Potsdam, Germany; e-mail: isavanov�aip.de,kstrassmeier�aip.de2 Speial Astrophysial Observatory RAS, Nizhnij Arkhyz, Zelenhukskaya, Karahai-Cirassian Republi,369167, Russia; e-mail: roman.�sao.ru, dkudr�sao.ru

AP 149 is a rapidly rotating G dwarf with a rotation period of 0.32 days, v sin i of102 km s�1 and an inlination of 30Æ(Barnes et al., 2001). It belongs to the � Persei lusterat a distane of 180{187 p and an age of about 50 Myr. Barnes et al. (1998, 2001) andJe�ers et al. (2002) used the advantages of a multi-line ross-orrelation tehnique togain S/N in order to perform Doppler imaging of several � Persei luster G dwarfs. Theirimage reonstrutions demonstrated that these stars have high latitude and/or polar spotsand low latitude features. The original aim of our work was to extend the work by Barneset al. (1998, 2001) by studying the starspot distribution on a few � Persei luster starsseveral yeas after their initial observation. In this paper, we present some �rst sieneveri�ation data.Spetrosopi observations of AP 149 were to be obtained with the 6m telesope of theSAO RAS on the nights of Otober 22 and 23, 2002. The 2K�1K CCD amera was usedwith the main stellar spetrograph in the Nasmyth fous. With an entrane slit of 100,the spetral resolution was R=24,000. The spetral region from 6200 �A to 6610 �A wasseleted. It inludes the 6400 �A { 6440 �A region often used for Doppler imaging as wellas H� at 6563 �A for the searh for variations of its pro�le.We intended to obtain full phase overage for AP 149 during these two onseutivenights. Unfortunately, due to the weather onditions only 3 spetra of 30 min exposureseah were obtained on Otober, 23. The helioentri Julian Dates of the exposures are2,452,571.2792, 2,452,571.3160, and 2,452,571.3417. They were supplemented by alibra-tion spetra inluding Th-Ar, at �eld, and bias, and two spetra of the omparison starHD 10780 (K0V). Data redution was done at SAO with the MIDAS pakage. S/N ratiofor the spetra of AP 149 is about 30-40. A fragment of the spetra of AP 149, as well asHD 10780, is shown in the left part of Fig. 1.The most prominent spetral feature is the H� emission line (Fig. 1). The range ofvariability in the emission line pro�les an be estimated from the plot in the lower rightpanel of Fig. 1. A double-peaked pro�le is evident at the phases of our observations but,after the subtration of the theoretial hydrogen line pro�le onvolved with the appro-priate rotational pro�le for AP 149 of 102 km s�1 (Barnes et al., 2001), the H� pro�lesexhibit a triangular shape with additional features possibly onneted with transients(Barnes et al., 2001). Syntheti spetra were alulated with the atmospheri parametersTe�=5500 K and log g=4.0 from the Kuruz (1993) grid of models with solar metaliity.
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The equivalent width of the H� emissions is 4.2, 4.6 and 4.9 �A from the 3 spetra,respetively, with errors less, than 0.1 �A, thus we observed a real inrease. Under theassumption of V=11:m71 (Barnes et al., 2001) the ux radiated in H� is in the range of(0.26 { 0.31) 10�12 erg m�2s�1�A�1.Aknowledgements:This researh has made use of DFG grant STR645/1-1.

Figure 1. Left olumn: High-resolution spetra of AP 149 (top) and, for omparison, HD 10780(bottom, shifted) in three wavelength ranges. Right olumn: Top: Residual H� line pro�les aftersubtration of a syntheti spetrum for our 3 observation (pro�les were arbitrarily shifted). Bottom:H� pro�les of AP 149 ompared to the unbroadened syntheti spetrum (shifted by �0.1) and itsbroadened version.
Referenes:Barnes, J.R., Collier Cameron, A., Unruh, Y.C., et al., 1998, MNRAS, 299, 904Barnes, J.R., Collier Cameron, A., James, D.J, Steeghs, D.I., 2001, MNRAS, 326, 1057Je�ers, S.V., Barnes, J.R., Collier Cameron, A., 2002, MNRAS, 331, 666Kuruz, R. L., 1993, ATLAS-9, CD-ROM # 13
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AY LACERTAE IS A CATACLYSMIC VARIABLEKROLL, P.1; SAMUS, N.2;3; VOLKOV, I.31 Sonneberg Observatory, 32, Sternwartestr., Sonneberg D-96515, Germany;pk�stw.tu-ilmenau.de2 Institute of Astronomy, Russian Aademy of Sienes, 48, Pyatnitskaya Str., Mosow 119017, Russia;samus�sai.msu.ru3 Sternberg Astronomial Institute, 13, University Ave., Mosow 119992, Russia;imv�sai.msu.ru

The variable star AY La = 207.1928 was disovered by Ho�meister (1928a). Hefound the star, at maximum about 15m pg, visible only on several plates taken duringlate August to early September, 1927, and fainter than 16:m5 on the rest of the availableplates. The disoverer suggested that the star ould be a long-period variable (Mira type,aording to our urrent lassi�ation), a U Geminorum variable, or a Nova. The �ndinghart an be found in Ho�meister (1928b). Himpel (1943) made 43 visual observations ofthe star in Marh to August, 1943. The star was invisible (fainter than 14:m0{14:m8) on alloasions till August 3, when the star was fainter than 14:m8; only the last observation,of August 5, was positive, at 14:m0 vis. Himpel laimed AY La to be de�nitely Nova-likeand noted that it was invisible on existing photographi atlases and reprodutions, withlimiting magnitudes from 15:m8 to 17m. With the only one unon�rmed visual observation,we annot onsider the outburst announed by Himpel quite reliable.Ge�ner (1966) studied the star on 250 Sonneberg plates spanning JD 2425200{2427300,2436800{2438000. She found an additional brightening of the star: AY La was foundfading from 14:m5 on JD 2437888 (August 11, 1962) to 16:m5 on JD 2437906 (August 29,1962). The star ould not be found on the Palomar Sky Survey prints (fainter than 20m).Considering the outburst from Himpel (1943) real, Ge�ner (1966) represented the threemaxima, JD 2425125 (Ho�meister), 2430942 (Himpel), and 2437885 (Ge�ner), with theformula Max = 2437885 + 1159d=n � E. The fourth edition of the GCVS (Kholopov,1985) reprodues these light elements and gives the type M:. The Downes & Shara(1993) atalogue lists the star as a non-atalysmi variable. The on-line atalogue andatlas of atalysmi variables (Downes et al., 2003), nevertheless, lists the star with thetype UG:/M and the following remark: \Although lassi�ed as M in the GCVS, Sumner(ftp://ftp.nofs.navy.mil/pub/outgoing/aah/sequene/sumner/ayla.seq) stillonsiders this a possible UG". The hart in this atlas does not identify AY La de�-nitely but shows a irle with several stars inside, at the formal position of the variable(22h22m23s, +50Æ2302900, 2000.0), to the south of the orret position (see below).During the preparation of the eletroni version of the GCVS Volume II with aurateoordinates (Samus et al., 2003), we notied that there were no red stars near the posi-tion of AY La and thus its atalysmi-variable lassi�ation was very probable. The
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plate staks of the Sonneberg Observatory were studied one again. Only the two out-bursts disovered by Ho�meister (1928) and by Ge�ner (1966) ould be on�rmed, withno additional outbursts on newer plates (JD 2437936{2449625). After the date of theoutburst reported by Ge�ner, the star is visible on two plates of the best quality, taken onJD 2437934 (September 26, 1962), near the plate limit (17:m5{18m). Thus, the durationof the bright state of 1962 was onsiderable. The star is under the plate limit on morethan 120 plates of the Mosow plate olletion taken with the Crimean 40 m astrographon JD 2445642{2450371, with the typial limiting magnitude of 17:m5. Only �ve Mosowplates were taken earlier. Three of them (JD 2441174{2441177) do not show the star.The two remaining plates were taken during the desending branh of Ge�ner's outburst,on September 19/20, 1962 (JD 2437927). The position of AY La is at the very edgeof these plates, and one of them apparently shows a star-like objet near the plate limit(� 17m) that may be AY La, whereas the seond one, of poorer quality, shows nothing.We an onlude that the outbursts of AY La are rare phenomena.The Sonneberg plate GB715, taken with the 40 m (f = 2 m) astrograph on August 12,1962 (JD 2437889) and learly showing the star in outburst, was sanned and then usedto measure the oordinates of AY La, relative to twelve neighbouring stars from the USNaval Observatory A2.0 atalogue. The position we measured (22h22m22:s1, +50Æ2304000,J2000.0, epoh 1962.612) is probably aurate to 1{200 both in right asension and indelination. Very lose to this position, there is a faint (approximately 21m) star inthe POSS-II blue image. From nine GSC2.2 stars, we determined its oordinates as22h22m22:s18, +50Æ23040:000, J2000.0, epoh 1987.792; these oordinates must have a sub-arseond auray, but we annot be sure that they really refer to AY La and not toanother faint star very lose to AY La.Figure 1 shows, approximately on the same sale, the �eld of AY La on the Sonnebergplate GB715 and in the POSS-II. The faint POSS-II star disussed in the text is not learlyvisible in this reprodution.We onlude that AY La is de�nitely a atalysmi variable, most probably a reurrentNova. If the brightening reported by Himpel (1943) is onsidered reliable, a dwarf-nova(WZ Sge) lassi�ation annot be ruled out.Thanks are due to Dr. S.V. Antipin for his assistane during the preparation of themanusript. Our variable star studies are supported, in part, by Russian Foundation forBasi Researh through grant 02-02-16069, by the Russian Federal Sienti� and Tehno-logial Programme \Astronomy", by the Programme \Unstable Proesses in Astronomy"of the Presidium of Russian Aademy of Sienes, and by the Support Programme forLeading Sienti� Shools of Russia. This study made use of the Digitized Sky Surveysprodued at the Spae Telesope Siene Institute under U.S. Government grant NAGW-2166. I. Volkov wishes to thank the Sonneberg Observatory for hospitality.
Referenes:Downes, R. A., Shara, M. M., 1993, Publ. Astron. So. Pai�, 105, 127Downes, R. A., Webbink, R. F., Shara, M. M., Ritter, H., Kolb, U., Duerbek, H. W.,2002, A Catalog and Atlas of Catalysmi Variables, Living Edition,http://iarus.stsi.edu/~downes/vat/Ge�ner, H., 1966, Ver�o�. Sternwarte Sonneberg, 7, 65Himpel, K., 1943, Beobahtungs-Zirkular der Astron. Nahr., No. 25, 101
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Figure 1. The �eld of AY La. Top: POSS-II (blue), 3:05� 6:06, the position of AY La is irled;bottom: plate GB715, the bars mark AY La in outburst.
Ho�meister, C., 1928a, Astron. Nahr., 233, 33Ho�meister, C., 1928b, Mitt. Sternwarte Sonneberg, No. 15Kholopov, P. N. (ed.), 1985, General Catalogue of Variable Stars, 4th edition, IISamus, N. N., Goranskii, V. P., Durlevih, O. V. et al., 2003, Astronomy Letters, 29, 468
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A NEW DOUBLE-MODE HIGH-AMPLITUDE Æ SCUTI STAR:GSC 2583-00504

WILS, P.1; LAMPENS, P.2; ROBERTSON, C. W.3; VAN CAUTEREN, P.1;41 Vereniging Voor Sterrenkunde, Belgium; email: patrik.wils�ronos.be2 Koninklijke Sterrenwaht van Belgi�e, B{1180 Brussel, Belgium; email: patriia.lampens�oma.be3 SETEC Observatory, Goddard, KS, USA; email: wr�southwind.net4 Beersel Hills Observatory, Laarheidestraat 166, B-1650 Beersel, Belgium; email: paulvanauteren�skynet.be
The star GSC 2583-00504 (= ROTSE1 J161331.84+323439.6; �2000 = 16h13m32s;Æ2000 = +32Æ3404300) was deteted as a variable by the ROTSE1 (Roboti Optial TransientSearh Experiment 1) survey (Akerlof et al., 2000). The authors announed a Cepheid-likevariable with a period of 1:d52315 in the approximate magnitude range 12.3-12.5 (ROTSE1un�ltered magnitudes). Close srutiny of the ROTSE1 data however revealed that thetrue period of this star was probably muh shorter.The star was subsequently monitored on seven nights between February and April 2003(12.7 hours, 566 data points) at Beersel Hills Observatory (BHO), and on �ve nights inMay and June 2003 (28.5 hours, 744 data points) at SETEC Observatory. The instrumentsused were a 0.40-m telesope, equipped with a ST10 XME amera (an ST7E was used onone night), at BHO and a 0.30-m Meade LX-200 with a ST-8i CCD amera at SETEC. AV �lter was used at both sites. The exposure times were approximately 120 seonds. Theframes were respetively redued with the aperture photometry proedure of the Mira APsoftware pakagey (BHO) and with the AIP4Win pakage (SETEC).The brightness of the variable was measured with respet to GSC 2583-00463; GSC 2583-00438 served as a hek star. Magnitudes from the Tyho-2 atalogue (H�g et.al., 2000)are given in Table 1. The nightly standard deviation of the magnitude di�erenes be-tween the omparison and the hek star varied between 0:m007 and 0:m019, with average�V = �2:10.

Table 1. Tyho-2 magnitudes for variable and omparison stars.Star GSC 2583 VT BT � VTVariable 00504 12.00 0.17Comparison 00463 12.31 0.37Chek 00438 10.17 1.01It was soon obvious that the period of GSC 2583-00504 is indeed muh shorter than theone mentioned by Akerlof et al. (2000). The light urve shown in Fig. 1 losely resembles
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HJD (2452000+)Figure 1. V light urve on the night of 8 June 2003, superimposed on a 3-frequeny �t.
that of SX Phe, a double-mode radial pulsator and the prototype of its lass, a subgroupamong the high amplitude Æ Suti stars (HADS) of low mass and low metalliity.Using the Fourier analysis program Period98 (Sperl, 1998), a period P0 = 0.05172 days(see Fig. 2) with a peak-to-peak amplitude of 0:m17 was found (frequeny f1 = 19:335 /d).Note that only BL Cam among the known HADS has an even shorter period (see Table 2 inMNamara, 2000). A seond frequeny loated at f2 = 25:005 /d with a total amplitudeof 0:m06 is also found in a straightforward way (the exat value of the frequeny wasdetermined after a �rst prewhitening). The errors in frequeny orrespond to 0.003 /d,the half width at half maximum of the peaks in the Fourier spetrum.
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After prewhitening for both frequenies, the �rst harmoni of f1 at 38:670 /d witha total amplitude of 0:m02, was deteted in the subsequent periodogram (Fig. 3). Theasymmetri mean light urve phased with respet to the main frequeny is illustrated byFig. 4. Finally also the ombination f1 + f2 = 44:339 /d is detetable in Fig. 3, with anyThe Mira AP software is produed by Axiom Researh In.
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amplitude just below 0:m02. The signal-to-noise ratio of the latter frequeny is howeveronly 3.5.
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The ratio of 0.7732 between the seond and the �rst period may be estimated with anauray of 0.0002 and agrees very well with the �rst overtone-to-fundamental modeperiod ratio as predited by the models for radially pulsating HADS (Petersen andChristensen-Dalsgaard, 1996). GSC 2583-00504 is thus a new HADS and one of onlyabout a dozen double-mode HADS exhibiting radial pulsation known in the galaxy (M-Namara, 2000, and Van Cauteren and Wils, 2001). Though the resemblane with SX Pheis remarkable (Table 2), the amplitudes are smaller (fr. the semi-amplitudes A0 and A1in Table 2). Another distint feature is that the period ratio P1=P0 is lower. Petersen andChristensen-Dalsgaard (1996) showed that the period ratio alone gives very little infor-mation on a partiular variable star, exept for the very short period range (P0 less than0.07 days). From their Fig. 3 and the properties of the stars of Table 2 in MNamara(2000), we may predit a low metal ontent for the new HADS, as there exists \a learseparation in P1=P0 after Z" in this period range.In onlusion, the new ROTSE1 variable star has a very short main period (identi�edas the fundamental radial mode) and a light urve fully reminisent of SX Phe, a double-mode radial pulsator of Population II, but with a period ratio P1=P0 whih is somewhatlower. From a omparison with models and the known variables of this group, the newHADS probably has a lower than normal metalliity, making it a prime andidate for adouble-mode radial pulsator of population II (or SX Phoeniis star) (not a member of aglobular luster). To hek this assumption no information is however available in theliterature to our knowledge. Therefore a photometri olour index related to metal on-tent (Z) suh as m1 (Str�omgren system) or m2 (Geneva system) or, even better, a arefulabundane analysis, would be most needed. Also, additional observations to re�ne theauray of the frequeny determinations and the period ratio are planned in the future.Aknowledgements: P. Lampens aknowledges support from the Fund for Sienti�Researh (FWO) - Flanders (Belgium) through projet G.0178.02. P. Van Cauteren isgrateful to the Royal Observatory of Belgium for putting at his disposal material aquiredby the same FWO projet. Part of these data were aquired with equipment purhased
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Table 2. Comparison between SX Phe and the new HADS.Star logP0 A0 logP1 A1 P1=P0 ZSX Phe -1.2601 0.2791 -1.3691 0.0991 0:77819� 0:000012 0.00073new HADS -1.286 0.083 -1.398 0.029 0:7732� 0:0002 ?1 Rolland et al., 1991 2 Coates et al., 1982 3 MNamara, 2000

thanks to a researh fund �naned by the Belgian National Lottery (1999). This researhhas made use of the VizieR database operated at the Centre de Donn�ees Astronomiques(Strasbourg) in 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, 1901Coates, D.W., Halprin, L., Thompson, K., 1982, MNRAS, 199, 135H�g, E., Fabriius, C., Makaro, V.V., Urban, S., Corbin, T., Wyo�, G., Bastian, U.,Shwekendiek, P., Wiene, A., 2000, A&A, 355, L27MNamara, D.H., 2000, in 'Delta Suti and Related Stars: Referene Handbook', eds.Breger, M., & Montgomery, M.H., ASP Conf. Series, 210, 373Petersen, J.O, and Christensen-Dalsgaard, J., 1996, A&A, 312, 463Rolland, A., Rodr��guez, E., L�opez de Coa, P., Gar��a-Pelayo, J.M., 1991, A&AS 91, 347Sperl, M., 1998, Manual for Period98 (V1.0.4). A period searh-program for Windowsand Unix, (http://dsn.astro.univie.a.at/~period98)Van Cauteren, P. and Wils, P., 2001, IBVS, No. 5205
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PHOTOELECTRIC MINIMA OF SOME ECLIPSING BINARY STARS
G�UROL, B.; G�URDEMIR, L.; C�AGLAR, A.; KIRCA, M.; AKC�AY, U.; TUNC� , A.; ELMAS, T.Ankara University, Faulty of Siene, Astronomy and Spae Sienes Department 06100, Tando�gan, Ankara,Turkey; e-mail: birol�astro1.siene.ankara.edu.tr
Observatory and telesope:30-m Maksutov 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℄CN And EW/KW 00 20 31 +40 13 34 BD+39 0069 50698.9591 0.46279372 1OO Aql EW/DW: 19 48 13 +09 18 33 BD+08 4220 49193.44180 0.5067888 2VW Boo EW/KW 14 17 26 +12 34 04 BD+13 2777 31173.4297 0.34232143 344i Boo EW 15 03 47 +47 39 14 BD+50 2126 39852.4644 0.2678176 4V523 Cas EW/KW 00 40 05 +50 14 22 BD+49 0160 46708.7706 0.23368973 5AM Leo EW/KW 11 02 11 +09 53 43 BD+10 2235 39936.8217 0.36579760 6UV Leo EA/DW 10 38 21 +14 16 04 BD+14 2277 38440.72633 0.60008478 7V839 Oph EW/KW 18 09 21 +09 09 04 BD+09 3584 49536.39151 0.40900516 8BX Peg EW/DW: 21 38 53 +26 42 23 BD+25 4584 45651.3218 0.28042064 9HW Vir EA/D 12 44 21 �08 40 30 BD�08 3411 48294.886472 0.11671953 10Soure(s) of the ephemeris:1.: Dwora (2003)2.: Demiran and G�urol (1996)3.: Binnendijk (1973)4.: Rovithis and Rovithis-Livaniou (1990)5.: Same et al. (2001)6.: Demiran et al. (1992)7.: Rafert (1982)8.: Akal�n and Derman (1997)9.: Same (1990)10.: G�urol (1994)
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄CN And 52185.42165 0.00019 I B �0.0830 Gd-C��g52185.42196 0.00024 I V �0.0827 Gd-C��gOO Aql 52514.44841 0.00021 I U +0.0196 Gd-Kr52514.45084 0.00016 I B +0.0220 Gd-Kr52514.45026 0.00033 I V +0.0214 Gd-KrVW Boo 52794.39645 0.00013 I B �0.0548 C��g-Gd52794.39815 0.00013 I V �0.0531 C��g-Gd44i Boo 52024.40249 0.00012 II B +0.0299 Gd-Ak52024.40244 0.00032 II B +0.0298 Gd-AkV523 Cas 52110.45530 0.00009 II B +0.0231 Gd-C��g52110.45606 0.00045 II V +0.0238 Gd-C��g52113.49366 0.00018 II B +0.0235 Gd52113.49298 0.00013 II V +0.0228 Gd52164.32051 0.00023 I B +0.0224 Gd-C��g52164.32171 0.00054 I V +0.0236 Gd-C��g52164.43830 0.00028 II B +0.0234 Gd-Kr52164.43805 0.00030 II V +0.0231 Gd-Kr52164.55616 0.00070 I B +0.0244 Gd-C��g52164.55668 0.00062 I V +0.0249 Gd-C��g52577.37302 0.00020 II B +0.0253 Gd-Ak52577.37292 0.00018 II V +0.0252 Gd-Ak52577.49068 0.00026 I B +0.0261 Gd-Ak52577.49096 0.00019 I V +0.0264 Gd-AkAM Leo 52339.37439 0.00014 I U +0.0022 Gd-Ak52339.37447 0.00064 I B +0.0022 Gd-Ak52339.37321 0.00060 I V +0.0010 Gd-Ak52339.55346 0.00014 II B �0.0017 Gd-Ak52339.55321 0.00023 II V �0.0019 Gd-AkUV Leo 52796.27241 0.00020 I B +0.01348 C��g-Ak52796.27256 0.00034 I V �0.01363 C��g-AkV839 Oph 52091.42968 0.00035 I U +0.0443 Gd52091.43135 0.00011 I B +0.0460 Gd52091.43113 0.00017 I V +0.0458 GdBX Peg 52815.44997 0.00020 I B �0.0583 Gd52815.44686 0.00018 I V �0.0615 Gd-ElHW Vir 51627.46019 0.00032 I B �0.0023 Gr-Gd51627.46021 0.00038 I V �0.0023 Gr-Gd51627.51807 0.00065 II B �0.0028 Gr-Gd51627.51876 0.00058 II V �0.0021 Gr-Gd52353.45546 0.00043 I U �0.0025 Gd-Tn52353.45522 0.00037 I B �0.0027 Gd-Tn52353.45529 0.00040 I V �0.0027 Gd-Tn52724.39018 0.00036 I B �0.0025 C��g-Tn52724.39021 0.00043 I V �0.0024 C��g-Tn52724.50683 0.00038 I B �0.0025 C��g-Tn52724.50696 0.00040 I V �0.0024 C��g-Tn52759.40634 0.00057 I B �0.0022 C��g-Tn52759.40620 0.00048 I V �0.0023 C��g-Tn

Explanation of the remarks in the table:Gr: B. G�urol, Gd: L. G�urdemir, Kr: M. K�ra, Ak: U. Ak�ay, C��g: A. C�a�glar, Tn:A. Tun�, El: T. Elmas
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Aknowledgements:We give our speial thanks to Z. M�uyessero�glu for making his observing omputerode available to us.

Referenes:Akal�n, A., and Derman E., 1997, A&AS, 125, 407Binnendijk, L., 1973, AJ, 78, 103Demiran, O., Derman, E. and D�undar, H., 1992, A&AS, 95, 213Demiran, O., G�urol, B., 1996, ApSS, 115, 333Dwora, S.W., 2003, IBVS, 5378G�urol, B., Selam, S., 1994, IBVS, 4109Hardie, 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, 327Rafert, J. B., 1982, PASP, 94, 485Rovithis, P. & Rovithis-Livaniou, H., 1990, A&ASS, 86, 523Same, R.G., 1990, AJ, 100, 808Same, R.G., Banks, D.F., Hernandez, R., Faulkner, D.R., 2001, IBVS, 5175



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5444 Konkoly ObservatoryBudapest17 July 2003HU ISSN 0374 { 0676
PERIOD CHANGE IN AN RS CVn BINARY - WHAT DRIVES CF Tu?INNIS, J. L.1; COATES, D. W.2; THOMPSON, K.2; THOMSON, R.21 43 Ash Drive, Kingston, Tasmania, 7050, Australia; e.mail: j.innis�aip.org.au2 Shool of Physis and Materials Engineering, Building 27, Monash University, Melbourne, Vitoria 3800,Australia; e.mail: denis.oates�spme.monash.edu.au, skyburnett�hotkey.net.au
CF Tu is an RS CVn elipsing binary of period �2.8 d. Its orbital period hanges, aswas �rst noted by Thompson, Coates and Anders (1991) and further disussed by Anderset al (1999) in terms of the mehanism proposed by Applegate (1992) for orbital periodmodulation of ative lose binaries. Anders et al. (1999) predited that this mehanismwould probably lead to a period shift for CF Tu in the subsequent two years, and aninrease in the spot-wave amplitude for the ooler stellar omponent.We have timed two primary elipses for CF Tu in early 2000, via CCD photometryat Monash University, and have also obtained high-resolution spetra taken nine hoursapart in 2002 June, as servie observations using the University College London EhelleSpetrograph (UCLES) at the oude fous of the Anglo Australian Telesope (AAT).Initial measurements of the radial veloities of the stellar omponents using these spetragives another epoh of primary elipse.The observations of 2000 yield an epoh of HJD 2451605.099�0.003, and those of 2002June HJD 2452452.742�0.020. The seond value was obtained independently by two ofus, using ross-orrelations between the spetrum of CF Tu and that of a radial-veloitystandard star (� Hyi). The Helioentri radial veloities of the hotter star were determinedto a preision of 2.0 km/s (sample standard deviation), whih leads to a preision of 0.007in the orbital phase, and whih orresponds in time to 0.02 d. The radial veloity wasonverted to orbital phase using �ts to the radial-veloity data of Collier Cameron (1987)and Balona (1987).The �gure shows the O � C graph for CF Tu using the ephemeris given in Anderset al. (1999): 2444219.270 + 2.797715 � E. The latest two data are obtained as above,the remainder are from Anders et al. (1999). The predited shift in period has learlynot happened. The period remained essentially onstant at 2.797492 d from about 1995to mid 2002. Based on this information the urrent ephemeris would be: 2450351.825 +2.797492 � E.Clearly, more elipse timings and multiolour photometry are needed for this interestingbinary, so that the mehanisms involved in its period hanges an be better understood.We enourage southern observers to inlude this system on their observing programmes.We thank the AAO for the UCLES servie observations used to obtain the radialveloity measurements, whih were arried out by S. Ryder. The spetral analysis wasperformed using the IRAF pakage from the US National Optial Astronomy Observato-ries.
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Figure 1. The O-C diagram for CF Tu from 1978 to 2002

Referenes:Anders, G. J., Coates, D. W., Thompson, K., Innis, J. L., 1999, MNRAS, 310, 377Applegate, J. H., 1992, ApJ, 385, 621Balona, L. A., 1987, SAAO Cirulars, 11, 1Collier Cameron, A., 1987, SAAO Cirulars, 11, 13Thompson, K., Coates, D. W., Anders, G., 1991, Pro Astron So Aust, 9, 283
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MULTICOLOR OBSERVATIONS OF THE PRIMARY AND SECONDARYECLIPSES OF OW GEMINORUMMIKO LAJEWSKI, MACIEJ; GA LAN, CEZARY; GRACZYK, DARIUSZUniwersytet Miko laja Kopernika, Centrum Astronomii, ul. Gagarina 11, Pl-87-100 Toru�n, Poland;e-mail: mamiko�astri.uni.torun.pl (MM); galan�astri.uni.torun.pl (CG); weganin�astri.uni.torun.pl (DG)

OW Gem is a unique, long-period, well-detahed, elipsing binary system, omposed oftwo evolved supergiant stars. Their spetrosopi orbits are well known (GriÆn & Duquen-noy, 1993). The orbital period derived from observations of 11 elipses between 1902 and1991 is 1258.59 days, i.e. about 3.45 years (Williams & Kaiser, 1991). GriÆn (1993)desribed 8 similar long-period systems, ontaining two omparable giants with knownspetrosopi orbits, but only OW Gem shows elipses, thus it remains the only systemwith preisely known masses for both omponents.Terrell et al. (1994) mounted an international photoeletri ampaign to observe thisstar during primary and seondary elipses in 1995. We answered their appeal but unfor-tunately, the analysis of this ampaign exlude our photometri data (Kaiser et al., 2002).In 1995 we observed OW Gem in UBVri bands with the 60 m Cassegrain reetor atPiwnie Observatory near Toru�n (Poland). We used a single-hannel diaphragm photome-ter with an unrefrigerated EMI 9558B photomultiplier. Our UBV response urves werevery lose to the standard Johnson's system, whereas our broad ri bands had signi�antlyshorter mean wavelengths: 6390�A and 7420�A, respetively. HDE 258848 was hosen asa omparison star and GSC 1332:0578 as a hek star, both suggested by Terrell et al.(1994). The auray of our measurements was about �0:m03 in U, �0:m02 in BVr and�0:m01 in i bands. Our observations during the primary elipse in 1995 are presented inFig. 1. Unfortunately, we only obtained a few observational points around the seondaryelipse in late 1995.One year ago, Derekas et al. (2002) reminded us again of this star by their observationsof the primary elipse at the turn of 2001=2002. So we deided to observe the seondaryelipse, whih took plae only a few months later, in Otober 2002, thanks to the largeorbital eentriity (e = 0:52). Before the publiation of Kaiser et al. (2002), only three Vmeasurements, 0:m1 below the average brightness of the star outside the elipse (Williams,1989), were known as photometri signs of the seondary elipse.In 2002, we made 24 measurements during 22 nights between Sept. 2 and De. 9whih gave quite a good time overage of the seondary elipse. The data were obtainedwith the same telesope equipped with a ooled Burle/RCA C31034 photomultiplier.The standard Johnson-Cousins UBV(RI)C system and two intermediate-band interferene�lters (FWHM � 100�A), \h"(loated at H�) and \"(loated in the ontinuum around4804�A) were used.
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Figure 1. The UBVri light urves of OW Gem during the primary elipse in 1995 with the best �tmodel (Thot = 7100K; Tool = 4950K; i = 89Æ). The neighbouring urves are shown with di�erent (�lledand open) irles for larity.

Figure 2. The UBV(RI)C light urves of OW Gem during the seondary elipse in 2002 with the best�t model (Thot = 7100K; Tool = 4950K; i = 89Æ). The neighbouring urves are shown with di�erent(�lled and open) irles. Crosses in the V light urve orrespond to Williams' (1989) observationsshifted to epoh 2002 with period 1258:d59.
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The auray of our measurements was �0:m03 in \h" and \", �0:m02 in UBVRCand �0:m01 in IC bands. The same omparison and hek stars were utilized as in 1995.Fig. 2. presents our light urves of the seondary elipse. The time of the mid-elipsewas in an agreement with the ephemeris given by Williams (1989). The depth of theelipse inreases with inreasing wavelength from about 0:m08 in the B up to 0:m2 in theIC . Our data obtained during the primary elipse in 1995 (Fig. 1) and espeially duringthe seondary elipse in 2002 (Fig. 2) are good omplements of the observations previouslyolleted by Kaiser et al. (2002) and Derekas et al. (2002).We have tried to �t a very simple model to our light urves. The sizes of both stars were�xed at values given by GriÆn & Duquennoy (1993): Rhot = 30R� and Rool = 35R�.The limb darkening was negleted and stellar uxes were approximated as blakbodies.The adjustable parameters were the e�etive temperatures of the hotter (Thot) and theooler (Tool) omponents and the impat parameter D whih measures the projeteddistane between the entres of stellar diss in the mid-elipse point. We took the timingsfrom Kaiser et al. (2002): JD 2449760.6 for the primary in 1995 and JD 2452570.9 forthe seondary in 2002.

Figure 3. The best �ts of orbital inlination i = io found for the primary (ontinuous lines) andi = itr for the seondary (dashed lines) elipses. Partiular lines are signed by the temperature of thehotter omponent Thot. The most probable solutions (thik line) are denoted by intersetions betweenlines orresponding to opposite elipses (when temperatures and inlination derived from both minimaare the same).
We have adopted three reasonable temperatures Thot for the F2 Ib-II omponent:6800K, 7100K, 7400K. The temperature of the G8 IIb omponent Tool has been hangedfrom 4500 K to 5500 K with a step of 100K. For eah pair of suh temperatures wehave found an impat parameter D giving the best �t to our observation in all UBVri orUBV(RI)C bands simultaneously. As a best �t riterion we used the minimum of the sumof normalized standard deviations in �ve bands �eU=�oU +�eB=�oB+�eV =�oV +�er=RC=�or=RC +�ei=IC=�oi=IC , where indies `e' and `o' orrespond to �ts during and outside the elipse,
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respetively. The narrow �lters h and  were omitted in these alulations in order tokeep the same weights for both minima.The spetrosopi orbit of GriÆn & Duquennoy (1993) gives the distane betweenthe stars during transit to be about twie that during the oultation: ro = 0:553aand rtr = 1:096a, where a is semi-major axis. The orbital inlination i an be derivedseparately for eah elipse: tan io = ro sin iDo = 0:553a sin iDotan itr = rtr sin iDtr = 1:096a sin iDtrwhere Do and Dtr are impat parameters during the oultation and transit, respetively.Adopting a projeted semi-major axis a sin i = 1052R� (GriÆn & Duquennoy, 1993)we have found the inlination for di�erent stellar temperatures �tted to both elipsesseparately (Fig. 3). Of ourse, the inlination obtained from primary and seondaryelipses must be the same, i.e. i = io = itr. This requirement orresponds to that shownin Fig. 3 at the intersetion between the solutions i = io(Thot; Tool) and i = itr(Thot; Tool)for oultation (primary) and transition (seondary), respetively. As a result, the orbitalinlination i = 89Æ is almost onstant and independent of the stellar temperatures . Thisis a onsequene of arbitrary assumed stellar dimensions from GriÆn & Duquennoy (1993)who found the same inlination. They also estimated temperatures of both omponents of7100K and 4800K. Nevertheless, our alulations show the temperature ratio Thot=Tool �1:43� 0:01, whih is signi�antly smaller than 7100=4800 � 1:48. Based on our valuesthe seondary omponent is likely to be hotter (about 4900� 5000K) whih agrees withthe suggestion by Derekas et al. (2002). Syntheti light urves for our most probableparameters are presented together with observations in Figs. 1 and 2.We will searh for better radii of both stars with the Wilson-Devinney ode, inludinglimb darkenings and models of stellar atmospheres for the alulations. Unfortunately,we need more and better observations outside the elipses, in partiular, lose to theperiastron where small deformations of stars annot be exluded. Additionally, hot andool spots on the supergiants' onvetive surfaes are very likely, whih an signi�antlya�ets the solutions.Aknowledgements: We are very grateful to Dr. Boud Roukema and to the referee,Dr. Laszlo Kiss for their English improvements in the text. This study was supported byKBN grant No 5 P03D 003 20.Referenes:Derekas, A., Kiss, L. L., Szab�o, Gy. M., F}ur�esz, G., S�arnezky, K., Heiner, Zs., 2002,IBVS, No. 5239GriÆn, R. F., Duquennoy, A., 1993, The Observatory, 113, 53GriÆn, R. F., 1993, The Observatory, 113, 294Kaiser, D. H., Henden, A. A, Dvorak, S., Garia-Melendo, E., Gomez-Forrellad, J. M.,Howell, J. A., Ko�, R. A., Kuebler, P., Lubke, G. C., Martin, B., Nelson, R. H.,Pullen, A. C., Terrell, D., West, D., Williams, D. B., Wolf, G. W., Zissell, R. E.,2002, IBVS, No. 5347Terrell, 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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ELEMENTS FOR 5 VARIABLE STARSH�AUSSLER, K.1; BERTHOLD, T.1;2; KROLL, P.21 Bruno-H.-B�urgel-Sternwarte, T�opelstr. 46, D-04746 Hartha, Germany2 Sternwarte Sonneberg, Sternwartestr. 32, D-96515 Sonneberg, Germanyemail: sternwartehartha�lyos.de, tb�stw.tu-ilmenau.de, pk�stw.tu-ilmenau.de

The disovery of the variability of these stars has been reported by Ho�meister (1968),Morgenroth (1934, 1935) and Ross (1927) a long while ago; nevertheless there were noephemerides published until today. Photographi plates of a �eld around � Oph, takenwith the Sonneberg Observatory 40m Astrograph during the years 1964-1994, were usedto determine the type of variability as well as �rst elements (see Table 1). The elementslisted below were obtained by means of least-squares solutions. Photographi amplitudeswere derived with respet to magnitudes of the omparison stars given in Table 3. Indi-vidual data are available upon request.Remarks:NSV 8001This star is known to be an infrared soure (IRAS 16490 +0823). The variability wasalso on�rmed by the ROTSE experiment (ROTSE1 J 165124.98 + 081853.8; Akerlof etal., 2000) but no period ould be derived. The shape of the light urve varies.NSV 8184Obviously the period varies. Elements given below are at least valid for an intervalof JD 2442900-2449500. Unfortunately there were not enough older plates available todetermine date of the period hange as well as the value of the period ating in the timebefore the interval mentioned above.This researh made use of the SIMBAD data base, operated by the CDS at Strasbourg,Frane.
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Table 1. Summary of this paperStar Type Epoh Period Max. Min. M�m No. of2400000+ (day) PlatesNSV 8001 M 42935.0 260.98 12:m9 15:m6 0:p30 164�4.2 �.36NSV 8095 SRa 44024.5 101.21 13:m6 15:m1 249�2.2 �.07NSV 8097 M 45065.7 279.22 13:m0 >15:m9 152�9.8 �.72NSV 8132 RRab 44704.498 0.50480515 13:m2 14:m4 0:p17 249�7 �72NSV 8184 RR 44374.383 0.38749054 14:m1 14:m5 146�4 �71 (217 total)

Table 2. Individual maxima and O � C values aording to the elements derived in this paper
Star JD (max.)� Epoh O � C Star JD (max.)� Epoh O � CNSV 8001 38495 �17 �3.3 NSV 8132 39284.422 �10737 0.01739286 �14 4.7 39287.453 �10731 0.01939537 �13 �5.2 39288.461 �10729 0.01842953 0 18.0 39293.497 �10719 0.00644757 7 �4.9 39615.549 �10081 �0.00845003 8 �19.8 44704.491 0 �0.00745810 11 4.2 44749.419 89 �0.00646595 14 6.3 45441.498 1460 �0.015NSV 8095 39266 �47 �1.6 45854.459 2278 0.01544024 0 �0.5 46173.487 2910 0.00645441 14 �0.4 NSV 8184 38521.480 �15105 0.14145854 18 7.7 39284.422 �13136 0.11447770 37 0.7 44266.666 �278 0.00548067 40 �5.9 44346.479 �72 �0.005NSV 8097 38642 �23 �1.7 44372.438 �5 �0.00845077 0 11.3 44374.398 0 0.01546173 4 �9.6 44732.432 924 0.007NSV 8132 38553.465 �12185 0.018 45104.417 1884 0.00138555.466 �12181 0.000 45822.429 3737 �0.00738556.466 �12179 �0.010 46173.487 4643 �0.01538557.467 �12177 �0.018 49154.458 12336 �0.00938882.544 �11533 �0.036 49488.498 13198 0.015� Helioentri times for the RR Lyr variables
Referenes:Akerlof, C. et al., 2000, Astron. Journal, 119, 1901Ho�meister, C., 1968, Astron. Nahr., 290, 277Morgenroth, O., 1934, Astron. Nahr., 252, 389Morgenroth, O., 1935, Astron. Nahr., 254, 369Ross, F. E., 1927, Astron. Journal, 37, 155
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Table 3. Comparison stars and ross referenesNSV 8001 NSV 8095ROSS 208 ROSS 210GSC 975.1093 GSC 976.1649Comp. No. GSC m� GSC m�1 975.0578 12:m7 976.0814 12:m92 975.0289 13:m3 976.1546 13:m93 975.0695 13:m3 976.1023 14:m04 975.0209 14:m8 976.1645 14:m85 975.0700 15:m3 976.1234 15:m2
NSV 8097 NSV 813267.1934 487.1934GSC 393.1531 GSC 976.1682Comp. No. GSC/USNO m� GSC m�1 406.3241 12:m7 976.0868 13:m22 393.1517 13:m5 976.1285 14:m33 393.1891 13:m6 976.0436 14:m44 393.1293 14:m65 393.1281 14:m96 0900-09185651 16:m3
NSV 8184S 10327GSC 410.1238Comp. No. GSC m�1 410.1498 14:m02 410.0316 14:m5� Magnitudes refer to the B values of the USNO�A2.0 atalogue
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A NEW EUVE-DETECTED FLARE STAR (EUVE J0613�23.9B)CHRISTIAN, D. J.1; MATHIOUDAKIS, M.1, JEVREMOVI�C, D.1;2; DUPUIS, J.3; VENNES, S.4;KAWKA, A41 Department of Pure and Applied Physis, Queens University Belfast, Belfast, BT7 1NN, UK2 Astronomial Observatory, Volgina 7, 11160 Belgrade, Serbia and Montenegro3 Department of Physis & Astronomy, Johns Hopkins University, Baltimore MD, 212184 Astrophysial Theory Centre, Australian National University, Canberra, ACT 0200, Australia

Extreme Ultraviolet Explorer (EUVE) observations have provided detailed spetro-sopi and timing studies of several are stars, inluding AU Mi (Cully et al., 1993),AD Leo (Hawley et al., 1995), and EQ Peg (Monsignori-Fossi et al., 1995).In this bulletin, we present the EUVE and optial follow-up observations of a newlydeteted are star. This star was serendipitously disovered during an EUVE observationof the G star HD 43162 as part of the analysis for the 3rd EUVE Right Angle ProgramCatalog (Christian, 2002). Analysis of the EUVE spetra obtained during the largestare (Fe XIX{XXIV emission and a strong 300{650 �A ontinuum) have been presentedelsewhere (Christian et al., 2003). We present optial spetrosopy and results obtainedat MT Stromlo Observatory to identify the optial ounterpart in x 1, and the long-termEUVE Deep Survey light-urves in x 2.There were 14 EUVE observations of EUVE J0613�23.9 between 20 Ot 2000 and08 De 2000, and we obtained the EUVE data �les from the Multimission arhive atSpae Telesope. We analysed all observations, but onentrated on the 9 observationsthat obtained data with the Deep Survey (DS; 60{200 �A) instrument. Two soures werelearly visible in the DS image of EUVE J0613�23.9, with a 2nd soure 2:05 SE of theguest observer target, HD 43162, whih we all EUVE J0613�23.9B. We show the EUVEDS image from the 22 Ot 2000 observation in Figure 1a.Searhing of the SIMBAD database revealed no atalogued late-type stars near theEUVE-measured position of EUVE J0613�23.9B, and we obtained optial spetra of thesoure nearest this position. The optial �nding hart for the �eld entered on HD 43162is shown in Figure 1b. Surprisingly there is a soure within 2300 of HD 43162 for whih wealso obtained an optial spetrum. This soure oinides with 1RXS J061345.1�235205(within 500). The optial observations were onduted on 14 September 2002 using theCassegrain spetrograph at the 74 inh telesope at Mount Stromlo Observatory. Weused the 300 line/mm grating blazed at 5000 �A and the 2k�4k CCD amera binned2 � 2. We obtained frequent omparison FeAr ar exposures of 120 se and FeNe arexposures of 5 se. The spetra extend from 3900 to 7500 �A with a dispersion of 2.83 �Aper pixel, and spetral resolution of � 8 �A. The images were bias-subtrated and at-�elded. The extrated spetra were ux-alibrated with the standard Feige 110, andwavelength-alibrated using NOAO's IRAF routines.
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Figure 1. (left) EUVE Deep Survey image of EUVE J0613�23.9 from the 22 Ot 2000 observation.The new soure, labelled EUVE J0613�23.9B an learly be seen 2.50 south of EUVE J0613�23.9.Eah arrow is 50 in length. (right) The DSS I-band (100 � 100) optial �nding hart of the EUVEJ0613�23.9 �eld entered on position of HD 43162. The EUVE positional unertainty (6000) is indiatedwith a irle, and the andidates for EUVE J0613�23.9B and 1RXS J061345.1�235205 are indiated.In the EUVE image, HD 43162 and 1RXS J061345.1�235205 are not resolved.
The optial spetra of EUVE J0613-23.9B and 1RXS J061345.1�235205 show themoleular bands typial of late M-type stars. These spetra also show the Balmer seriesin emission as seen for ative late-type stars seleted from EUVE and ROSAT surveys.We present the measured strength and equivalent widths of the Balmer lines along withthe depth of the TiO moleular band in Table 3. We used the strength of the TiO bandat 7050 �A to determine the spetral types and absolute magnitudes using the relationsgiven by Reid et al. 1995. The 7050 �A band is denoted as \TiO5" in the Reid et al.paper, and has upper and lower wavelength ranges of 7042�7046 �A and 7126�7135 �A,respetively. We derived a spetral type of dM3.5e (MV= 11:m9) for EUVE J0613�23.9Band dM4e (MV= 12:m2) for 1RXS J061345.1�235205.Apparent visual magnitudes were alulated from the spetra using the IRAF SBANDSroutine, giving visual magnitudes (mv) of 12.7 and 12.5 for EUVE J0613�23.9B and1RXS J061345.1�235205, respetively. Using these visual magnitudes and the absolutemagnitudes from the Ti05 bands we alulated distanes to EUVE J0613�23.9B and1RXS J061345.1�235205 of 15+5�4 and 12+4�3 p, respetively. The 0.5 mag unertainty inthe absolute magnitude derived from the TiO band (Reid et al., 1995) dominates theunertainty in mv, whih we onservatively estimate at 0.2 magnitudes. The parallax forHD 43162 gives a distane of 16.7 p (Perryman et al., 1997) and further observations areneeded to determine if it and 1RXS J061345.1�235205 form a physial pair.We present the DS Lexan (60{200 �A) light urves for EUVE J0613�23.9B andEUVE J0613�23.9 in Figure 3. The light urve of EUVE J0613�23.9 may be dominatedby EUV emission from 1RXS J061345.1�235205, but it and HD 43162 are not resolvedby EUVE. The EUVE J0613�23.9B Lexan light urve learly shows a strong are risingabove quiesent near MJD 51839.9. We then examined the are light urve on a smallertime-sale and present the DS Lexan light urve in Figure 4 using 200 se bins. Theare had a peak ount rate of 3.24�0.13 ounts se�1, over 200-times that of the pre-arequiesent ount rate. The rise time of the are is less than 1 kse and the deay time is�28 kse. The are deay e-folding time-sale is short, at �3 kse. We also present the
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Figure 2. The optial spetra in the 3900�7300 �A range taken with the MSO 74 inh, for a. (top)EUVE J0613�23.9B, b. (middle) 1RXS J061345.1�235205, and . (bottom) HD 43162.

Figure 3. EUVE Deep Survey Lexan(60{200 �A) light urves of the entire observation for: (top) EUVEJ0613�23.9B and (bottom) EUVE J0613�23.9. Bin sizes are 2000 seonds (the nighttime portion of anEUVE orbit).

Figure 4. The EUVE DS light urve of EUVE J0613�23.9B with a bin size of 200 seonds.
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Observed Optial Line Fluxes and Equivalent WidthsEUVE J0613�23.9B 1RXS J061345.1�235205RA J2000: 06 13 47.2 06 13 45.4DEC J2000: �23 54 26 �23 52 09Line uxes (10�14 erg m�2 s�1):Ca K 5.3 7.8Ca H (+H�) 11.0 7.7H� 40.0 42.0H� 17.0 12.4H 12.4 10.0HÆ 8.6 4.8Equivalent widths (�A):Ca K 12.3 19.5Ca H (+H�) 18.7 14.8H� 6.0 5.3H� 9.4 6.3H 13.8 12.3HÆ 12.4 7.3TiO (7050 �A) 0.44 0.42Sp. Type dM3.5e dM4emv 12.7 12.5Mv 11.9 12.2d (p) 15+5�4 12+4�3

DS Lexan ount rates using a 200 seond time bin in a table whih is available at theIBVS-website as 5447-t2.txt. There was a seond smaller are on Ot 26 (MJD 51843.3)with peak ount rate of 0.25�0.09 ounts se�1, �13 times less than the larger are. Thissmaller are was only a fator of �3 over the quiesent emission and had a rise time of�1 kse and a deay time of only 5 kse.Aknowledgements: This researh has made use of the SIMBAD database, operatedat CDS, Strasbourg, Frane, the NASA/IPAC Extragalati database (NED), whih isoperated by the Jet Propulsion Laboratory, California Institute of Tehnology, under on-trat with NASA, and the High Energy Astrophysis Siene Arhive Researh Center(HEASARC), provided by NASA's Goddard Spae Flight Center. The EUVE Deep Sur-vey data sets were obtained from the Multimission Arhive at the Spae Telesope SieneInstitute (MAST). STSI is operated by the Assoiation of Universities for Researh inAstronomy, In., under NASA ontrat NAS5-26555. Support for MAST for non-HSTdata is provided by the NASA OÆe of Spae Siene via grant NAG5-7584 and by othergrants and ontrats.
Referenes:Christian, D. J., 2002, AJ, 124, 3478Christian, D. J., Mathioudakis, M., Jevremovi�, D., Dupuis, J., Vennes, S., & Kawka, A.,2003, ApJL, 593, L105Cully, S. L., Siegmund, O. H., Vedder, P., & Vallerga, J. V., 1993, ApJ, 414, L49Hawley, S. L., et al., 1995, ApJ, 453, 464Monsignori-Fossi, B., Landini, M., Frusione, A., & Dupuis, J., 1995, ApJ, 449, 376Perryman, M. A. C., et al., 1997, A&A, 323, L49Reid, N. I., Hawley, S. L., & Gizis, J. E., 1995, AJ, 110, 1838
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ON TWO UNSTUDIED LARGE-AMPLITUDE VARIABLESDT So AND DV So

PASTUKHOVA, E. N.1; SAMUS, N. N.1;21 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, Russia

Name of the objet:DT So = HV 4223 = CoD{26Æ11583
Equatorial oordinates: Equinox:R.A.= 16h49m55:s34 DEC.= {26Æ25026:007 2000
Observatory and telesope:Crimean Laboratory of Sternberg Astronomial Institute, 40-m astrograph
Detetor: Photoplate
Filter(s): None
Transformed to a standard system: BpgStandard stars (�eld) used: Based upon omparison stars fromthe US Naval Observatory B1.0atalog
Date(s) of the observation(s):JD 2437130{2448454
Availability of the data:Upon request
Type of variability: M
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Remarks:The variable star DT So (HV 4223) was disovered by I. Woods (Swope, 1928).Variability between 15:m2 and fainter than 16:m5 pg was announed. Swope (1932)published a low-quality �nding hart. No detailed study of the star was ever pub-lished. During our work on the new version of the GCVS with improved oordinates(f. Samus et al., 2002, 2003), we found the star due to its large-amplitude vari-ability on images of digitized surveys available by Internet. The star is bright(J = 8:548, H = 7:655, K = 7:189) in the 2MASS atalog (Cutri et al., 2003).It is de�nitely CoD{26Æ11583, though this identi�ation was not suggested earliereither by GCVS or by SIMBAD. We estimated the star on 74 astrograph plates; 2additional blue-light estimates were made on images from the US Naval Observa-tory Image and Catalog Arhive. The star is beyond doubt a Mira, its magnitudein maximum light is 14:m1, whereas in minimum it is 18:m0 or fainter. The lightelements are: Max = JD2448426 + 227:d0 � E. The �nding hart is presented inFig. 1 (left panel), the light urve is given in Fig. 2.

Figure 1. The �nding harts for DT So (left) and DV So (right). Both harts show 50 � 50 DSS-II�elds, in red light.

Figure 2. The light urve for DT So. The symbol \v" means that the star was fainter than shown.
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Name of the objet:DV So = HV 4225Equatorial oordinates: Equinox:R.A.= 16h50m27:s88 DEC.= {28Æ07058:002 2000Observatory and telesope:Crimean Laboratory of Sternberg Astronomial Institute, 40-m astrographDetetor: PhotoplateFilter(s): NoneTransformed to a standard system: BpgStandard stars (�eld) used: Based upon omparison stars fromthe US Naval Observatory B1.0atalogDate(s) of the observation(s):JD 2437109{2448454Availability of the data:Upon requestType of variability: UG:Remarks:The variable star DV So (HV 4225) was disovered by Swope (1928). Variabilitybetween 14:m5 and fainter than 16:m5 pg was announed, with a possible periodabout 28 days. Swope (1932) published a low-quality �nding hart. No detailedstudy of the star was ever published. During our work on the new version of theGCVS with improved oordinates (f. Samus et al., 2002, 2003), we found thestar due to its variability on images of digitized surveys available by Internet. Weestimated the star on 85 astrograph plates; 3 additional blue-light estimates weremade on images from the US Naval Observatory Image and Catalog Arhive. Thestar is not red, with J = 14:602, H = 14:405, K = 14:306 in the 2MASS atalog(Cutri et al., 2003). Its olor index estimated from POSS-I images is B �R = 0:1;however, the star was not in quiesene at that time (see Table 1) and ould hangeits brightness during the interval between mid-exposures of POSS-I red and blueplates (about an hour). We do not on�rm the 28-day period reported by Swope(1928). DV So is most probably a atalysmi variable (UG type). Its magnitudein maximum is 13:m8 Bpg; from USNO Arhive images, its magnitude in minimumis 18:m4 Bpg or fainter. We deteted 8 outbursts (with only one to four observationsper outburst, thus we annot onstrut a reliable outburst light urve) making thestar brighter than 16:m0. The star is also brighter than 16:m0 on two of the threeblue-light images in the USNO Arhive. The 10 brightenings are listed in Table 1,those from the USNO Arhive are marked with asterisks after their numbers. Thelimited material does not permit us to derive the outburst reurrene yle, butthe outbursts seem to be not very rare. The star is brighter than 16m on 16 of the85 astrograph plates (19%), not quite typial of a U Gem variable. It de�nitelydeserves a further detailed study. The �nding hart is presented in Fig. 1 (rightpanel).
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Table 1. The 10 deteted brightenings of DV SoNo. JD24... Bpg No. JD24... Bpg#1* 35956.478 15.8 #7 46240.472 15.346256.371 < 16:2#2 38940.368 14.9 #8 46944.457 15.9#3* 42268.400 15.4 46945.450 15.246977.348 < 17:2#4 44430.360 15.744435.337 < 17:0 #9 47716.335 14.347717.350 14.2#5 45494.429 < 16:2 47740.342 15.245496.418 16.045496.450 15.5 #10 48029.435 < 16:745499.411 14.9 48033.444 14.745523.376 < 16:2 48034.466 14.148035.408 14.2#6 45876.361 < 16:2 48037.393 13.845884.373 14.2

Aknowledgements:The work of the GCVS team is supported, in part, by grants from the Russian Foun-dation for Basi Researh (grant 02-02-16069), The Federal Sienti� and Tehno-logial Program \Astronomy", the program \Unstable Proesses in Astronomy" ofthe Presidium of Russian Aademy of Sienes, and the program of support for lead-ing sienti� shools of Russia (grant NSh-389-2003-2). This researh has made useof the USNOFS Image and Catalogue Arhive operated by the United States NavalObservatory, Flagsta� Station (http://www.nofs.navy.mil/data/fhpix/). The Dig-itized Sky Survey images are provided by the Hubble Spae Telesope Siene Insti-tute under support from grant NAG W-2166 of the USA Government. Thanks aredue to Dr. S.V. Antipin for his assistane during the preparation of the manusript.
Referenes:Cutri, R.M., Skrutskie, M.F., Van Dyk, S. et al., 2003, The 2MASS All-Sky Catalog ofPoint SouresSamus, N.N., Goranskii, V.P., Durlevih, O.V. et al., 2002, Astronomy Letters, 28, 174Samus, N.N., Goranskii, V.P., Durlevih, O.V. et al., 2003, Astronomy Letters, 29, 468Swope, H.H., 1928, Harvard Obs. Bull., No. 857.Swope, H.H., 1932, Harvard Obs. Bull., No. 887.
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BRIGHTNESS VARIATIONS OF SAO 84309ROBB, R. M.1;2; VINCENT J.2; THANJAVUR, K.21 Guest User, Canadian Astronomy Data Centre, whih is operated by the Herzberg Institute of Astrophysis,National Researh Counil of Canada2 Dept. of Physis and Astronomy, University of Vitoria, Vitoria, BC, Canada, V8W 3P6; e-mail: robb�uvi.a

The study of stars with ative regions may further our understanding of the so-lar dynamo. These stars an be disovered by searhing for X-ray soures with peri-odi photometri variations. The star SAO 84309 is atalogued as the X-ray soure1RXSJ162013.2+243606 by the ROSAT satellite (Voges et al., 1999). It is listed in theTYCHO Catalogue (ESA, 1997) as TYC 2047-320-1, whih gives its parallax as 7 � 14mas, its V as 9:60� :02, its B as 10:91� :04 and its (B � V ) as 1:11� :04. 2MASS mea-surements of SAO 84309 reveal that J=7.55, H=6.99 and K=6.83 all with an unertaintyof �0:02. All these olour measurements are onsistent with a spetral lass of K5V�1 orK2III�2. A K5V star would have a parallax of about 36 mas so the giant lassi�ationis muh more likely.
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Figure 1. Finder hart labelled with the GSC identi�ation numbers from region 2047. 320 isSAO 84309.
The observations were made with the University of Vitoria automated 0.5m telesope,VRI �lters and Star I CCD, and redued in a fashion similar to that desribed in Robband Greimel (1999). The �eld of stars observed is shown in Figure 1.
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Table 1: Stars observed in the �eld of SAO 84309=GSC 2047-320

Star R.A. De. GSC �R Std Dev Std Dev � Std DevGSC Id J2000 J2000 Mag. Mag. Between Within (V-I) Between0320 16h20m14s 24Æ3601100 9.3 -1.536 0.045 0.004 0.513 0.0630262 16h20m19s 24Æ3603100 10.8 { { { { {0994 16h20m08s 24Æ3505300 14.3 3.891 0.012 0.046 1.462 0.0431177 16h20m14s 24Æ3902500 14.7 4.285 0.022 0.078 1.121 0.0820049 16h20m20s 24Æ3801900 12.7 2.376 0.005 0.013 0.341 0.0070090 16h20m25s 24Æ3900800 13.5 2.648 0.009 0.013 0.433 0.010
The Julian Dates of observation ({2452800) are 16-19R, 23R, 24R, 26R, 27R, 32R,37-39VRI, 41-45VRI, 47VRI, 48VRI, and 50-56VRI. Table 1 lists the stars' identi�ationnumbers, positions and magnitudes from the Hubble Spae Telesope Guide Star Cata-logue (GSC) (Jenkner et al., 1990) All observations were made using a �lters idential tothe Johnson V and the Cousins RI, but were not transformed to the standard system.Our di�erential �R and �(V � I) magnitudes are alulated in the sense of the starminus GSC 2047-262. Brightness variations during a night were measured by the standarddeviation of the di�erential magnitudes and are listed for the most photometri night inthe last olumn as \Std Dev Within". A\Std Dev Within" one night of 0.004 sets anupper limit on variations of an hourly timesale. For eah star the mean of the nightlymeans is shown as �R in Table 1. The standard deviation of the nightly means is ameasure of the night to night variations and is alled \Std Dev Between" in Table 1. Thesmallest \Std Dev Between" is 0.005 magnitudes. This exellent photometry shows thatnight to night variations in GSC 2047-262 must be less than a few millimagnitudes.The star SAO 84309 did not vary signi�antly in brightness during any night but hadobvious variations from night to night. The data were �t with sine urves using Period98(Sperl, 1998), and two periods were found to be signi�ant; 19.07 days and the �rstovertone (9.54 days) with amplitudes of 0.0588 and 0.0175 magnitudes respetively. Ourbest estimate of the ephemeris is:HJD of Maximum Brightness= 2452819:d8(9)+19:d1(2)�E.where the unertainty in eah �nal digit is given in brakets. In Figure 2 the di�erential�RC magnitudes are plotted as �lled irles with the Period98 �t plotted as a dark line.The di�erential V and I light urves are also plotted in Figure 2; shifted by an arbitraryamount and with line segments onneting the observations. Also in Figure 2 we plotthe �(V-I) showing a small but signi�ant variation, whih is indiative of an e�etivetemperature hange during the last yle.SAO 84309 has a light urve whih brightens more rapidly than it fades, so a possibilityis that the star is a pulsating star similar to the small amplitude epheid variables. Thelight urve is almost idential in period, shape and amplitude to V1658 Aql = HD191616(Robb et al., 2001). However both stars also have a K spetral type and are X-ray soures,whih is not onsistent with Cepheid variability.Stars with ative regions and/or spots suh as BY Dra or FK Comae stars an havelight urves of almost any shape. Light urve di�erenes between the two rotations areprobably due to the ative regions' area and/or position hanges.SAO 84309 seems to be a rotating, late type giant star with ative regions overing
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Figure 2. Di�erential VRI and (V � I) �ltered light urves of SAO 84309.
a signi�ant part of its surfae and energizing a hot orona produing X-rays. Furtherspetral observations will be of interest to see if there is H� emission as found in V1658 Aql.Photometri observations will be important to tell if di�erential rotation will modify theperiod and/or shape of the light urve.AknowledgementsThis researh has made use of the NASA/ IPAC Infrared Siene Arhive, whih isoperated by the Jet Propulsion Laboratory, California Institute of Tehnology, underontrat with the National Aeronautis and Spae Administration.
Referenes:ESA, 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, 198Robb, R. M., Lindner, J. V., Stern, L. A., Lindner, T. H., Balam, D. D., Clem, J. L.,2001, IBVS, 5211Sperl, M., 1998, Master's Thesis, Institut f�ur Astronomie, Universit�at WienVoges, W., Ashenbah, B., Boller, Th., Br�auninger, H., Briel, U., Burkert, W., Dennerl,K., Englhauser, J., Gruber, R., Haberl, F., Hartner, G., Hasinger, G., K�urster, M.,Pfe�ermann, E., Pietsh, W., Predehl, P., Rosso, C., Shmitt, J. H. M. M., Tr�umper,J., Zimmermann, H. U., 1999, A&A, 349, 389
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V597 SCORPII AND ITS NEIGHBOUR: A DOUBLE MIRA STAR?SAMUS, N. N.1; HAZEN, M. L.21 Institute of Astronomy, Russian Aademy of Sienes, 48, Pyatnitskaya Str., Mosow 119017, Russia andSternberg Astronomial Institute, University of Mosow, 13, University Ave., Mosow 119992, Russia[samus�sai.msu.ru℄2 Harvard College Observatory, 60, Garden Str., Cambridge, MA, 02138 USA[mhazen�fa.harvard.edu℄
The variable star V597 So (HV 10835) was disovered by Swope (1943) who hadlassi�ed it as a Mira variable, with the light elements Max = 2429460 + 216d � E andthe photographi range from 14:m5 to fainter than 17:m0, and published a low-qualityphotographi hart. During our work on the new version of the GCVS with improvedoordinates (f. Samus et al., 2002, 2003), we found two variable objets near the pub-lished position of V597 So on images of the US Naval Observatory Image and CatalogueArhive. The existing �nding hart did not permit us to deide whih of the stars was theoriginal Harvard variable, so we had to identify HV 10835 using the disoverer's notebooksand plates of the Harvard staks.The Figure shows the �eld of V597 So on two sky survey images in red light, retrievedfrom the USNO Image and Catalogue Arhive. The variability of two stars is quiteevident. Star 1 (R = 10:7, V = 15:66 in the GSC2.2 atalog) is the original V597 So =HV 10835. Star 2 (R = 16:85, V = 17:06) is the new variable. Their oordinates, basedupon the GSC2.2 atalog, are the following.V597 So = HV 10835 17h02m28:s44 {35Æ14047:008 (2000.0)New variable 17h02m28:s84 {35Æ14057:001 (2000.0)Thus, the two variables are only about 1000 apart.Note that, for the four red-light images (JD 2438559{2449097) available in the USNOImage and Catalog Arhive, the phases omputed with the light elements for V597 Sofrom Swope (1943) are in a narrow range (0.912{0.125), whereas both stars exhibit strongvariations of brightness (within 10.8{12.7 R for V597 So and 14.6{16.1 R for the newvariable, roughly estimated using magnitudes of �eld stars from the GSC2.2 atalog).Thus, apparently the light elements are not quite valid for either of the stars.Both stars are bright in the near-infrared range: in the 2MASS atalog, K = 5:943 forV597 So and K = 5:348 for the new variable. The new variable is also present in theIRAS Point Soure Catalog (IRAS 16591{3510). Its olors make it a possible arbon starandidate.In our opinion, both stars are probable Miras. The star assoiated withIRAS 16591{3510 seems to be too faint for Harvard plates, but it is not exluded that,
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Figure 1. The �eld of V597 So on two sky survey images in red light from the USNO Image andCatalog Arhive. Left panel: epoh 1986.2847; right panel: epoh 1993.2991. North is on top, east is tothe left. The size of both images is 10 from north to south.
near epohs of its maximum, it ould ontaminate Swope's estimates for V597 So, thusausing insuÆient auray of the light elements in Swope (1943) (or even leading tospurious elements).The work of the GCVS team is supported, in part, by grants from the Russian Foun-dation for Basi Researh (grant 02-02-16069), The Federal Sienti� and TehnologialProgram \Astronomy", the program \Unstable Proesses in Astronomy" of the Presidiumof Russian Aademy of Sienes, and the program of support for leading sienti� shoolsof Russia (grant NSh-389-2003-2). This researh has made use of the USNOFS Image andCatalogue Arhive operated by the United States Naval Observatory, Flagsta� Station(http://www.nofs.navy.mil/data/fhpix/). Thanks are due to Dr. S.V. Antipin forhis assistane during the preparation of the manusript.
Referenes:Samus, N.N., Goranskii, V.P., Durlevih, O.V. et al., 2002, Astronomy Letters, 28, 174Samus, N.N., Goranskii, V.P., Durlevih, O.V. et al., 2003, Astronomy Letters, 29, 468Swope, H.H., 1943, Harvard Obs. Ann., 109, No. 9

ERRATUM FOR IBVS 5422Kazarovets, E.V., Kireeva, N.N., Samus, N.N., Durlevih. O.V.The 77th Name-List of Variable StarsThe following orretions are needed to the list of identi�ations (Table 2).V1657 Aql: the USNO identifiation should be USNO-A2.0 900-17903132LY Dra: the SAO identifiation should be SAO 018231DU Lyn: the AFGL identifiation should be AFGL 1187OX Vir: the SAO identifiation should be SAO 138579Thanks are due to Dr. F. Ohsenbein (Strasbourg) for turning our attention to themistakes.
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PHOTOMETRY OF HR 1817 AT TWO SITES WELL SEPARATEDIN LONGITUDEBUDDING, E.1;2; HECKERT, P.3; SOYDUGAN, F.2; SOYDUGAN, E.2; BAKIS�, V.2; BAKIS�, H.2;ERDEM, A.21 Carter National Observatory, PO Box 2909, Wellington, New Zealand2 Ulupinar Astrophysis Observatory, C�anakkale Onsekiz Mart University, TR-17100, C�anakkale, Turkey3 Western Carolina University, Collowhee, NC 28723, USA.email: ebudding�omu.edu.tr
HR 1817 (HD 35850, HIP 25486) is a remarkably ative, young, relatively lose, rapidlyrotating, single solar-type star, whose relative brightness invites more intensive studyto help understand Sun-like stars. It has been estimated to have radius 1.18R�, mass1.15M�, vsini 50km/s, distane 26.8 p and an age of � 12Myr. This F7V star showsintense X-ray, extreme ultraviolet (EUV) emission and strong lithium abundane. (f.e.g. Tagliaferri et al., 1997; Gagn�e et al., 1999). EUV data suggest that HR 1817 is in astate of ontinuous low-amplitude aring (Mathioudakis & Mullan, 1999; Zukerman etal., 2001).Strong surfae �elds were also measured using Zeeman Doppler Imaging (ZDI), togetherwith mirowave emission that �ts highly energized oronal models (Budding et al., 2002).These latter radio and spetrometri studies indiated a period of around 1 day, or a littleless. Although HIPPARCOS photometry (ESA, 1998) on�rms photometri variability,with an amplitude of up to 0.08m in V, a photometri period was not yet obtained. For\spot" type variability, with a period lose to one whole day (Carter, 2003) (or, indeed,any integral number of days), it is diÆult to establish a photometri period from anysingle observatory, sine a prominent maula may hange its position before enough timehas elapsed for adequate phase overage. In this situation, a useful approah is to ombinephotometry from sites that are widely separated in longitude.We present here results of photometry of HR 1817, ombining data from MLO (long.�8h W) and UAO (long. �2h E) during a short ampaign arried out earlier this year.The diagrams show standardized BVR observations gathered at the two sites during theentral interval Jan 14-25, 2003. They have been phased here with a 1-day trial periodand on�rm variability on this timesale, with an expeted amplitude of around 0.05 mag(V). The fat that the next hange is omparable in B and V, but de�nitely less in R,an be taken as a signi�ant indiator of a maulation type variation.The telesopes used in this ampaign were the 40-m f/10 Meade Cassegrain-Shmidttelesope of the C�anakkale Onsekiz Mart University Ulupinar Astrophysis Observatory(UAO), with Opte Mark III photometer and the 61-m telesope of Mt. Laguna Ob-servatory (MLO), using a Hamamatsu R943-02 pmt at 1450V. Redutions of the UAO
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instrumental soure data were made with the ATMEX1 software. Photometer alibrationproedures have followed regular lines, as spelled out in, for example, Henden & Kaithuk(1982) or Budding (1993). Individual points, at both observatories, were averaged from2 or 3, 10s integrations. Comparison star and sky readings were heked after, typially3 readings of HR 1817.The UAO photometer has been alibrated with respet to a few dozen standard starobservations in the early months of 2003, yielding alibration oeÆients � = {0.09 �0.01,�(B�V ) = +1.24 �0.03 and  (V �R) = 0.90 �0.03, in typial terminology (f. Hardie,1962). Reent values for MLO are �(V ) = �0:09�0:01, �(B�V ) = 1:02 and  (V �R) =1.05. Although HR 1817 has V magnitude 6.2-6.3, the ount rates with the failities usedwere at most an order of magnitude less than those (�106 ts/se), at whih the instrumentmanual indiates dead time e�ets start to be detetable. Sine both observatories usedomparisons of similar magnitudes, di�erential e�ets of brightness-related non-linearityshould be negligible.The main referene stars were HD 35643 (V = 7.28, B � V = 0.383) and HD 35591(V = 6.55, B�V = 1.084), the latter (loser in magnitude) being used more frequently atMLO and the former (loser in olour) being used more at UAO. Interomparisons of thedeterminations on these stars allow us to believe that the longitude separated measuresan be lined up at the 0.01 mag level of on�dene. A similar projet, involving jointmonitoring of CG Cyg by MLO and another group in Turkey, allowed agreement aboutthe magnitude of the then-used omparison (BD+34Æ4216) to within 0.01 mag (f. alsoMilone et al., 1979).Some additional short-term irregularity may also be present, as the satter, for thisbright a star, is greater than nominal photometri auraies would suggest (�0.005 magfrom simple Poissonian ounting statistis). UAO data from 2 Nov 2002 and 2 Mar 2003support variations of the same order and timesale, but, as yet, there appears insuÆienthigh quality overage to allow a lear photometri period to be established. The 2/3/03data (also plotted in the light urves) show a rise similar to that in the phase range�0.3-0.5, hene indiating a period quite lose to one whole day, or �30 min less thanthat, down to about 22 h, when oherene is lost among the separate data segments.The 2/11/02 data (not shown), do little other than on�rm the general magnitudes andolours.This two-site ollaboration proved a useful experiene in assessing the pratial pos-sibilities and qualities of the standardization of magnitudes. A third site, around, say,�10-12h E, ould have perhaps helped on�rm if the desending branh of the apparentmaulation e�et observed at UAO asended at the expeted phase. Parallels ould bedrawn between HR 1817 and other ative ool dwarfs; for example, AB Dor, where multi-site, multiwavelength studies have allowed the building up of 3-dimensional modelling of astellar ative region (Collier-Cameron & Robinson, 1989). Photometry has an importantorroborative role to play in suh studies, as well as providing independent data for modelparameters.Aknowledgements: We thank Prof. O. Demiran for ative support and also Mr. A.Bulut for some alibration data. This work was partly supported by the Researh Fundof C�anakkale Onsekiz Mart University. PH reeived support from the AAS Small GrantsProgram and generous amounts of observing time at MLO.

1Keskin, V., 2001, ATMEX, http://astronomy.si.ege.edu.tr/~keskinv/Software.html
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Figure 1. The MLO data appear here at later phases, as follows: triangle up, Jan 19; triangle down,Jan 22; irle, Jan 24; �lled irle, Jan 26. The UAO data, at the left, are similarly: box, Jan 14; �lledbox, Jan 15; ross, Jan 17; star, Mar 2.
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NEW SX Phe VARIABLES IN THE INNERMOST REGION OF M15KRAVTSOV, V. V.1; ZHELEZNYAK, A. P.21 Sternberg Astronomial Institute, University Avenue 13, 119899 Mosow, Russia; e-mail: sorpi�sai.msu.ru2 Institute of Astronomy of the Kharkov National University, Sumskaya st. 35, 61022 Kharkov, Ukraine;e-mail: zheleznyak�astron.kharkov.ua
Only one of more than 150 known variables in the globular luster M15 (Clement etal., 2001) is SX Phe star disovered by Jeon et al. (2001) at r � 50 from the luster'senter. Reently, we (Zheleznyak & Kravtsov, 2003) have been suessful in �nding 28new variables, among 83 stars with variability deteted, in the entral part of M15. Twoof them we have lassi�ed as SX Phe stars. In aordane with their ordinal numbers inour list of the deteted variables, they have been denoted as ZK62 and ZK68. Here wepresent basi observational properties of these stars.
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Figure 1. Identi�ation hart for the two newly disovered SX Phe stars in the innermost part of M15,based on the data of van der Marel et al. (2002); four known variables are marked additionally foronveniene of identi�ation.
M15 was monitored with the 1.5 m AZT{22 telesope of the Maidanak observatory(Mt. Maidanak, Republi of Uzbekistan), during two sets on suessive nights in 2001July 31 and August 1. The upper ulmination of the luster fell on the middle of thetime interval, equal approximately to 3 hr, of eah set. More than two hundred lusterimages were obtained under photometri onditions, in the R passband lose to the stan-dard Cousins' one, with angular resolution (FWHM) typially falling between 0:005� 0:009.
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Table 1. Basi data on the newly disovered SX Phe stars in M15Namea IDbvdM �2000 Æ2000 Period Epoh of max. �RZK62 10041 21h29m57:s76 +12Æ09054:0020 0:d052 2452122.0239 0:m25ZK68 10344 21h29m57:s05 +12Æ10003:0010 0:d076 2452121.9916 0:m20a Aording to notations in our list from Zheleznyak & Kravtsov (2003)b Identi�ation numbers in atalog of HST photometry in M15 by van der Marel et al.(2002)

Average resolution on the frames has been estimated to be 0:0074. The observations havebeen performed with 765�510 ST7 CCD amera attahed to the telesope in its Rithey{Chretien short (f/7.7) fous with the foal plane sale giving 0:0015� 0:0015 per CCD pixelsize of 9� 9 �m. The luster images were taken with exposure of 1 minute per frame, ata rate � 40 frames per hour.Redution of the raw CCD data inluded standard proedures, namely bias subtration,dark subtration, at�elding operations using twilight sky exposures, and removing ofosmi rays. Also, the observational data were orreted for the e�et of nonlinearity ofthe CCD amera.Image proessing was arried out with speially developed software based on idea ofoptimal image subtration method proposed by Alard & Lupton (1998).The positions, ��00 and �Æ00, of the variables relative to the objet AC 211 (identi�edwith the X-ray soure X2127+119 by Auri�ere et al. (1984)) were determined in equinox2000 oordinates. We transformed the variables' pixel oordinates to the RA and DECo�sets relative to AC 211, using the respetive oordinate data for referene stars fromatalog by Yanny et al. (1994). The o�sets (��00, �Æ00) of ZK62 and ZK68 have beendetermined to be (�7:0039, �8:0070) and (�17:0070, 0:0020), respetively. Equatorial oordi-nates, � and Æ, of the variables have been alulated from the o�sets by aepting for AC211 �2000 = 21h29m58:s26 and Æ2000 = +12Æ10002:0090 from the above paper by Yanny etal. (1994). The oordinates along with other basi data on the newly disovered SX Phevariables in M15 are given in Table 1.We have been suessful in identifying ZK62 and ZK68, within the auray � 0:001�0:002on eah oordinate, with stars from the reently published atalog of HST photometry inM15 by van der Marel et al. (2002), what is shown in the identi�ation hart presented inFigure 1. Aording to photometri data from the same atalog, these stars are loated inthe luster olor-magnitude diagram about 2 mag. below the horizontal branh, betweenthe subgiant branh and the extended blue horizontal branh. Thus, the stars very likelybelong to blue stragglers. Other line of evidene that ZK62 and ZK68 are of SX Phe typeof variables is the harateristis of their variability.Figure 2 shows the observed light urves of ZK62 and ZK68, and Figure 3 demonstratestheir phased light urves for the most probable periods of their variability. For onvenieneof representation, the light urves have arbitrarily been shifted along the ordinate axis,i.e. along the relative magnitude �R.Periods and epohs of maximum of the variables under study have been determinedby applying time series analysis pakage implemented in the MIDAS system. Sine ourobservations over a relatively limited time interval, values of the periods determined areaurate within several thousandths of a day. However, both the observed light urvesand time series analysis show that the periods of ZK62 and ZK68 are onsistent withtypial periods of SX Phe variables.
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Figure 2. Observed light urves of the variables ZK62 and ZK68 in the R passband.

Figure 3. Phased light urves of the variables ZK62 and ZK68 in the R passband.

Referenes:Alard, C., & Lupton, R. H., 1998, ApJ, 503, 325Auri�ere, M., Le F�evre, O., & Terzan, A., 1984, A&A, 138, 415Clement, C. M., Muzzin, A., Dufton, Q., et al., 2001, AJ, 122, 2587Jeon, Y.-B., Kim, S.-L., Lee, H., & Lee, M.G., 2001, AJ, 121, 2769van der Marel, R. P., Gerssen, J., Guhathakurta, P., Peterson, R. C., & Gebhardt, K.,2002, AJ, 124, 3255Yanny, B., Guhathakurta, P., Bahall, J. N., & Shneider, D. P., 1994, AJ, 107, 1745Zheleznyak, A. P., & Kravtsov, V. V. 2003, AstL, 29, 599
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THE R BAND LIGHT CURVES OF ECLIPSES OF U Gem IN OUTBURST�SIMON, V.Astronomial Institute, Aademy of Sienes of the Czeh Republi, 251 65 Ond�rejov, Czeh Republi; e-mail:simon�asu.as.z

U Gem is one of just a few known elipsing dwarf novae (e.g. Krzeminski, 1965). Largevariations of the elipse pro�les in quiesene and outburst o�er a unique opportunity tostudy the hanges in the disk and the interation of the disk with the mass stream (brightspot). Here we report an analysis of the R band CCD observations of elipses whihourred during the peak of the outburst. As far as we know, no photometri observationsof elipses of U Gem in the red spetral region during outburst were published previously.The R-�lter CCD images were obtained by Maksutov 180/1000 mm, SBIG ST-6 in theAstronomial Institute in Ond�rejov during the February 2002 outburst and overed threeelipses. The exposure times were 90 and 70 se. The star USNO-A2.0 1050-05472483 wasused as the omparison star while USNO-A2.0 1050-05473287 served as the hek star.The variable, the omparison star and the hek star were plaed on the same image.These CCD data are available at the IBVS website as 5453-t2.txt.The position of our CCD observations is shown in Fig. 1. The one-day means of the vi-sual observations from the AFOEV database (CDS, Strasbourg, Frane) are superimposedand show that the CCD data were obtained during the peak of the outburst.

Figure 1. The pro�le of the February 2002 outburst of U Gem. The empty irles represent theone-day means of the AFOEV visual observations. The vertial lines mark the enters of the series ofthe R band CCD observations.
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Figure 2. The pro�les of the elipses observed in the R band during the top of the February 2002outburst of U Gem. The relative magnitudes for both the variable and the hek star are plotted.

Figure 3. The details of the pro�les of the elipses observed during the February 2002 outburst ofU Gem. The number at eah urve refers to the label in Fig. 2. The smooth urves represent the �ts bythe ode HEC13. The ephemeris of Smak (1993), valid for the moment of the mid-elipse of the brightspot in quiesene, was used.
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The pro�les of the elipses observed in the R band are shown in Fig. 2. The �rstelipse might our during the very late rise to the outburst maximum beause a trendof an inreasing brightness is superposed. The depth of the elipses is very small, ofthe order of 0.05 mag(R). The light urves were therefore smoothed by the ode HEC13,written by Dr. P. Harmane and based on the method of Vondr�ak (1969 and 1977). Thismethod an �t a smooth urve to a ompliated ourse of the data. The desending andasending branhes of elipses 1 and 3 were �tted separately.The �ts to the pro�les of the individual elipses are shown in detail in Fig. 3. Theorbital phases were alulated aording to the ephemeris of Smak (1993):Tmin = 2437 638:82627 + 0:1769061898 E, whih is valid for the moment of the mid-elipse of the bright spot in quiesene.We determined the timings of the three elipses by the method of bisetors to take theasymmetry of the pro�les into aount. The minima determined from the observed andsmooth urves, representing mainly the middle part of the elipse depth, were in goodagreement. A di�erene of approx. �0:005 days was found only for the �rst elipse. Thevalues of O � C in Table 1 were alulated using the ephemeris of Smak (1993).Table 1. Minima timings of U Gem determined from the smooth urvesJD Epoh O � C (days)2452321.3327 82996 0.00032452321.5097 82997 0.00042452322.3960 83002 0.0022
In quiesene, the deep, narrow elipse of U Gem with a steep ingress and egress(Krzeminski, 1965) is aused by an oultation of the bright spot by the seondary starwhile the white dwarf and the inner disk region are not elipsed (Warner and Nather,1971). On the ontrary, the pro�les of the elipses obtained at the peak of the 2002outburst in the R band appear to be very broad, often with extended wings. In addition,there is no sign of a bump harateristi for the interval of the best visibility of the brightspot, whih is very prominent in quiesene. This behaviour bears some resemblane tothat observed in the V band by Naylor and la Dous (1997) during the 1995 April outburst.Fig. 3 shows that the full width of elipse an be as large as 0.2 phases. The very broadwings of the elipses are harateristi for an elipse of an expanded, highly brightenedaretion disk. Nevertheless, the phases of mid-elipse (Table 1) are lose to the phaseof the elipse of the spot, not of a disk. The moment of the superior onjuntion of thewhite dwarf in U Gem (i.e. when the mid-elipse of the disk should our) advanesthe moment of the mid-elipse of the bright spot by 0:025 � 0:005 phase in quiesene(Smak, 2001). The moment of minimum ours earlier during outburst than in quiesene(Krzeminski, 1965). However, our observations show that the minima during outburstour systematially later than suggested by the ephemeris of Smak (1993), and later thanthe ourse of the O�C values in his Fig. 1. This an be explained by a reent inrease ofthe period length Porb. We note that the minima observed by Naylor and la Dous (1997),when realulated aording to the ephemeris of Smak (1993), have negative O � C'sduring the 1995 April outburst and O�C � 0:0012 day in the 1996 February quiesene.Signi�ant yle-to-yle hanges of the modulation, mainly the slope of the asendingbranhes of the onseutive elipses 1 and 2 and a sharper bottom part of elipse 2, weredeteted. A similar asymmetry is apparent also in one night of the 1995 April outburst(Naylor and la Dous, 1997). Small hanges of the disk pro�le an give rise to the asym-
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metry of a grazing elipse. A omparison with the in-outburst Doppler tomography ofHe II �4686 (Groot, 2001) reveals that the part of the disk on whih a spiral shok armis developing lies between the white dwarf and the observer between phases � 0:0� 0:15.Large hanges of the pro�le of the disk, onneted with a non-uniform brightness distribu-tion, may our there. Another possibility ould be a deformation of the disk around theimpat of the stream (emerging from elipse), aused by an inrease of the mass outowfrom the donor star due to an irradiation during outburst (Smak, 1995). Nevertheless,the spiral arms are a more likely explanation beause they appear sooner than the heatingof the donor (Fig. 2 in Groot, 2001). Variable, vertially extended strutures of unlearorigin are really known to be present in U Gem and to give rise to the X-ray dips at phases0.15 and 0.7 (Mason et al., 1988) and UV dips at phase 0.1 (Naylor and la Dous, 1997).The spiral struture of the disk may be the ommon ause of the variations observed invarious spetral regions during outburst but simultaneous multiwavelength observationsare highly desired in this respet.
Aknowledgements: This researh has made use of NASA's Astrophysis Data SystemAbstrat Servie, and the AFOEV database, operated at CDS, Frane. I am indebtedto Dr. Harmane for providing me with the program HEC13. The support by the projetESA PRODEX INTEGRAL 14527 is aknowledged.
Referenes:Groot, P. J., 2001, ApJ, 551, L89Krzeminski, W., 1965, ApJ, 142, 1051Mason, K. O., C�ordova, F. A., Watson, M. G., King, A. R., 1988, MNRAS, 232, 779Naylor, T., la Dous, C., 1997, MNRAS, 290, 160Smak, J., 1993, Ata Astron., 43, 121Smak, J., 1995, Ata Astron., 45, 355Smak, J., 2001, Ata Astron., 51, 279Vondr�ak, J., 1969, Bull. Astron. Inst. Czehosl., 20, 349Vondr�ak, J., 1977, Bull. Astron. Inst. Czehosl., 28, 84Warner, B., Nather, R. E., 1971, MNRAS, 152, 219
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OPTICAL SPECTRUM OF CI Aql IN THE PLATEAU PHASEMATSUMOTO, KATSURA1;2; KAWABATA, TETSUYA3; AYANI, KAZUYA31 Graduate Shool of Natural Siene and Tehnology, Okayama University, Okayama 700-8530, Japan2 Astronomial Institute, Osaka Kyoiku University, Asahigaoka, Kashiwara, Osaka 582-8582, Japan;e-mail: katsura�.osaka-kyoiku.a.jp3 Bisei Astronomial Observatory, 1723-70 Ohkura, Bisei, Okayama 714-1411, Japan;e-mail: kawabata�bao.go.jp, ayani�bao.go.jp

CIAql is a reurrent nova with two reords of outbursts in 1917 and 2000. Reurrentnovae are one of sublasses of atalysmi variables (CVs; e.g., see Warner, 1995 for areview) known as very fast novae and haraterized by onsiderably shorter intervals ofoutbursts ompared with those of lassial novae. In the 2000 outburst of CI Aql, however,the initial deline was notieably slow, whih was omparable to that of a moderatelyfast nova (Matsumoto et al., 2001), and the later plateau phase lasting 1.4{1.7 yr wasexeptionally long (Lederle & Kimeswenger, 2003; Matsumoto et al., 2003). Kato et al.(2002) pointed out that a reurrent nova IM Nor, whose outbursts were reorded in 1920and 2002, showed a similar timesale in the light-urve evolution in the 2002 outburst.These reent �ndings suggest the existene of a new lass of reurrent novae with slowerevolutions and longer intervals of outbursts, i.e., intermediates between lassial novaeand reurrent novae.We obtained optial spetra of CI Aql on 2001 May 11, 375 days after the reordedmaximum, by using a liquid-nitrogen ooled CCD (EEV CCD15-11/UV) attahed to alassial Cassegrain telesope with a 101-m aperture at Bisei Astronomial Observatory.Our low-dispersion mode derived a 162 �A mm�1 (orresponding to 4:5 �A pixel�1) imagesale and wavelength overage of 4400 �A with enter-wavelength of 5700 �A. The exposuretime for the objet was set to 1200 s, and four objet frames were obtained in total(Table ). The phase range of the exposures was between 0.82{0.90, using the ephemerisgiven in Mennikent & Honeyutt (1995). A marginal part of eah frame (< 4500 �A), inwhih sensitivity of the CCD is extremely low, was trimmed prior to proedures of dataredutions performed by using the iraf1. Wavelength alibrations were made with anFe-Ne lamp, and we used HR 7596 (= 58 Aql) as a standard for ux alibrations. Finally,all four spetra were averaged (Figure 1). The signal-to-noise ratio of the ontinuumdetermined over 5000 �A to 7000 �A was about 10.The optial spetrum showed a mildly reddened ontinuum that was brighter than inthe previous quiesene, whih on�rmed that the objet was still over the quiesent levelthough lose to it, as ompared with the quiesent spetrum given in Greiner et al. (1996).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. Seehttp://iraf.noao.edu/ for more information.
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Table 1: Log of the spetrosopi observation on 2001 May 11.HJD at mid exposure exp. time orbital phase2452041.1804 1200 s 0.822452041.1956 1200 s 0.852452041.2130 1200 s 0.882452041.2283 1200 s 0.90
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Figure 1. Averaged spetrum of CI Aql on 2001 May 11.



IBVS 5454 3
It is known that the optial spetrum of CI Aql in quiesene is haraterized byabsorption lines of the Balmer series whih usually indiates non-CV nature, while Heiiat 4686 �A and Ciii{Niii omplex at � 4600 �A are observed as emission features, on areddened ontinuum (Mennikent & Honeyutt, 1995; Greiner et al., 1996).In our spetrum, H� emission line was learly identi�ed. We found that the FWZI wasabout 4800 km s�1 and the equivalent width was �10 �A. The doubly-peaked emissionfeature whih had been observed in an earlier phase of the 2000 outburst (Kiss et al., 2001;Matsumoto et al., 2001) beame a single-peaked one in this later phase. Suh evolutionof the line pro�le is similar to those observed in outbursts of a reurrent nova U So(Anupama & Dewangan, 2000) suspeted to have a similar on�guration of the binarysystem to CI Aql (Hahisu et al., 2000; Hahisu et al., 2003 and referenes therein). Thewing of the H� was aompanied by a symmetri broad omponent, whih likely reetshigh-speed outowing suh as an expanding shell by the outburst, but ontributions of[Nii℄ emission lines at both sides of H� (e.g., O'Brien & Cohen, 1998) are also possible.Heii �4686 emission line was weakly present. Ciii{Niii omplex at� 4600 �A was marginal.A probable emission line at � 4946 �A met no �rm identi�ation. H� was not deteted,whih suggest this line was in transition from emission to absorption. Satter at � 5800 �Awas likely aused by relatively noisy frames (the �rst and seond ones) in the proess ofaveraging.Finally, the Na i �5893 line was seen in absorption. The presene of DIB absorptionfeatures (e.g., at 6278 �A) suggests that the NaD line, originating from the seondary star,may have been signi�antly ontaminated by interstellar or irumstellar matter ausingthe reddened ontinuum.

Referenes:Anupama, G. C., Dewangan, G. C., 2000, AJ, 119, 1359Greiner, J., Alala, J. M., Wenzel, W., 1996, IBVS, 4338Hahisu, I., Kato, M., Shaefer, B. E., 2003, ApJ, 584, 1008Hahisu, I., Kato, M., Kato, T., Matsumoto, K., Nomoto, K., 2000, ApJ, 534, L189Kato, T., Yamaoka, H., Liller, W., Monard, B., 2002, A&A, 391, L7Kiss, L. L., Thomson, J. R., Ogloza, W., F}ur�esz, G., Szil�adi, K., 2001, A&A, 366, 858Lederle, C., Kimeswenger, S., 2003, A&A, 397, 951Matsumoto, K., Ishioka, R., Uemura, M., Kato, T., Kawabata, T., 2003, MNRAS, 339,1006Matsumoto, K., Uemura, M., Kato, T., Ayani, K., Kawabata, T., Kr�al, L., Havl��k, T.,Kolasa, M., Nov�ak, R., Masi, G., 2001, A&A, 378, 487Mennikent, R. E., Honeyutt, R. K., 1995, IBVS, 4232O'Brien, T. J., Cohen, J. G., 1998, ApJ, 498, L59Warner, B., 1995, Catalysmi Variable Stars, Cambridge Astrophysis Series 28, Cam-bridge University Press, Cambridge
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SEVEN NEW ECLIPSING BINARY STARSAMONG THE FASTT1 VARIABLES

GARC�IA-LASTRA, A.1; SALAS-BORRAJO, E.1; G�OMEZ-FORRELLAD, J. M.2;3; GUARRO-FLO,J.2;1; JUAN-SAMS�O, J.2; VIDAL-S�AINZ, J.2; GARC�IA-MELENDO, E.3; HENDEN, ARNE, A.41 Observatori Astron�omi de Mallora, Cam�� de l'Observatori s/n, 07144 Costitx, Illes Balears, Spain;e-mail:agaria�malloraplanetarium.om2 Grup d'Estudis Astron�omis, Apartado 9481, 08080 Barelona, Spain; e-mail: jmgomez�astrogea.org3 Esteve Duran Observatory Foundation, Avda Montseny 46, El Montany�a, 08553 Seva, Barelona, Spain.4 Universities Spae Researh Assoiation/U.S. Naval Observatory, P.O. Box 1149, Flagsta�, AZ 86002-1149,USA
We present here observations made in the V band of seven new elipsing binary starsamong the FASTT1 variables, found by Henden and Stone (1998) in the Sloan digitalsurvey alibration �elds. Table 1 lists the basi identi�ation data for eah star, Table 2gives the observational log, and Table 3 haraterizes the new elipsing binary systems.Figure 1 shows the folded light urves.Table 1. Basi dataGSC FASTT1 Coordinates (J2000)R.A. De0244-1292 0452 10 06 24.86 01 00 11:50263-0256 0498 11 12 16.86 01 19 05:50366-0475 0709 16 03 25.70 01 02 36:80568-1658 1555 22 49 43.00 00 46 01:34674-0967 0024 00 57 53.84 {00 46 34.84709-1250 0103 03 28 09.63 {00 18 05.44903-1476 0491 10 09 37.40 {00 56 28.4

Table 2. Observation logGSC Observation period Comparison star Chek stars Remarks(GSC) (GSC)0244-1292 26 Mar 1997-9 May 1997 0244-1346 { 10263-0256 3 Apr 1997-9 May 1997 0263-0121 { 20366-0475 19 Jun 2001-20 Jul 2001 0366-0581 0366-0801 30366-06460366-0082
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Table 2. Observation log (ont.)GSC Observation period Comparison star Chek stars Remarks(GSC) (GSC)0568-1658 12 Aug 2001-23 Aug 2001 0568-1791 0568-1752 30569-03250569-03784674-0967 8 Nov 1998-13 De 1998 4674-0793 4674-0773 44709-1250 19 Jan 1999-7 Jan 2000 4709-1249 { 4,54903-1476 20 Feb 1998-25 Apr 1998 4903-1491 4903-1336 1,24903-13701 Monegrillo Observatory, 41 m Newtonian telesope, SX Starlight CCD amera.2 Mollet Observatory, 41 m Newtonian telesope, SX Starlight CCD amera.3 Observatori Astron�omi de Mallora, 25 m Shmidt-Cassegrain telesope, MX5 Starlight CCD amera4 Piera Observatory, 41 m Cassegrain telesope, SX Starlight CCD amera.5 Hostalets de Pierola Observatory, 41 m Newtonian telesope, SX Starlight CCD amera.

Table 3. Variable haraterization and minimum timings.GSC GCVS Ephemeris V Times of minima Error Typetype E 2400000+ P[day℄ amplitude HJD 2400000+ [days℄0244-1292 EW 50544.4116(5) 0.428870(8) 0.34 | | |0263-0256 EB 50552.3886(2) 0.311589(5) 0.80 50549.42923 0.00021 I50551.4537 0.0011 I0366-0475 EW 52082.4980(7) 0.31295(1) 0.49 52083.43879 0.00081 II52087.50750 0.00056 I0568-1658 EW 52135.5996(2) 0.301634(8) 0.21 52135.45007 0.00019 II52136.50462 0.00022 I52144.49867 0.00021 I52145.40394 0.00032 II52145.55447 0.00030 I4674-0967 EW 51131.3749(9) 0.428299(7) 0.41 51132.44644 0.00051 II51143.37148 0.00086 I51153.43.46 0.00053 II4709-1250 EB 51550.250(5) 1.06425(3) 0.30 | | |4903-1476 EW 50928.4287(4) 0.368055(8) 0.36 50878.37199 0.00048 I50900.4545 0.0015 I50921.43570 0.00042 I
Aknowledgements: We would like to thank Joan A. Cano and Rafael Barber�a forwriting the software for obtaining and reduing the CCD frames.

Referene:Henden, A. A., Stone R. C., 1998, AJ, 115, 296
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Figure 1.
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ERRATUM FOR IBVS 5455Geert Hoogeveen reported the following error:IBVS No. item printed orret5455 Del. (GSC 4709-1250) -00 18 05.4 -01 18 05.4
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TIMES OF MINIMA OF ECLIPSING BINARY SYSTEMSDO Cas, V1143 Cyg, GO Cyg, AND VW CepDARIUSH, A.; ZABIHINPOOR, S. M.; BAGHERI, M. R.; JAFARZADEH, SH.; MOSLEH, M.;RIAZI, N.Physis Department and Biruni Observatory, Shiraz University, Shiraz 71454, Iran; e-mail: riazi�physis.sus.a.ir

Observatory and telesope:The photometri observations were made in B and V bands of Johnson's systemwith the 2000 Cassegrainian telesope of Biruni Observatory at Shiraz University,Shiraz, Iran (Longitude: 52Æ310 E, Latitude: 29Æ360 N).Detetor: Unrefrigerated RCA4509 multiplier phototube.Method of data redution:Redution of data and atmospheri orretions were done using the REDWIP odedeveloped by G. P. MCook.Method of minimum determination:Times of minima were alulated by �tting a Lorentzian funtion to the observedminima data points.Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄DO Cas EB 02 41 24 +60 33 11 HD 16088 33926.4573 0.6846661 1V1143 Cyg EA 19 38 41 +54 58 25 HD 185978 47087.5669 7.64075095 2GO Cyg EB 20 37 20 +35 26 10 HD 197292 33930.40561 0.71776382 3VW Cep EW 20 37 21 +75 36 01 HD 200039 51067.2820 0.2783140 4Soure(s) of the ephemeris:1. Sky atalogue 2000.02. Burns et al. (1996)3. Hall and Louth (1990)4. Pribulla et al. (2000)
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄DO Cas 51910.24100 0.00230 II B, V �0.001551911.26098 0.00034 I B, V �0.005451912.28892 0.00110 II B, V �0.0044V1143 Cyg 52474.29443 0.00090 I B, V �0.001852472.30445 0.00382 II B, V �0.0007GO Cyg 52518.39534 0.00045 I B, V 0.060052530.2414 0.0012 II B, V 0.063052553.2102 0.0013 II B, V 0.063352577.2540 0.0092 I B, V 0.0621VW Cep 52529.25294 0.00031 I B, V �0.012552529.39839 0.00037 II B, V �0.0062

Referenes:Burns, J. F., Guinan, E. F., and Marshall, J. J., 1996, IBVS, 4363Hall, D.S. and Louth, H., 1990, J. A&A, 11, 271Hirshfeld, A. and Sinnott, R. W., Sky Catalogue 2000.0, 1985, Cambridge Univ. Pressand Sky Publishing Corp., U.S.A.Pribulla, T., Parimuha, S., and Vanko, M., 2000, IBVS, 4847
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CONFIRMATION OF VARIABILITY OF BIDELMAN-MACCONNELLSUSPECTED VARIABLESWILS, P.Vereniging Voor Sterrenkunde, Belgium; e-mail: patrik.wils�ronos.be
Bidelman and MaConnell (1973, hereafter BM) gave a number of lists of remarkablesouthern hemisphere stars, among whih a list of 311 stars, seleted on the presene of Hor HÆ emission lines in their spetrum on top of an M type ontinuum. A large numberof these stars were known or have been found to be Mira or semi-regular variables. Theremaining 60 stars from the list (6 of whih were suspeted in variability by other souresas well) were atalogued in the NSV, as suspeted Mira variables. Positions were givenwith an auray of 0:m1 in RA and 10 in delination. Most of the known variable starswere found within 40 radius, though three had large errors of up to 1Æ due to typographialerrors.This study will give more aurate positions for the NSV stars from the BM paper.Identi�ations were made based on either the presene of an IRAS soure or a bright redstar in the 2MASS survey (J < 9, J �Ks > 1), and in addition, on the variability shownby the publily available data of the ASAS3 (Pojmanski, 2002) and the TASS (Rihmondet al., 2000; Droege, 2003) surveys. The latter ould only be used for stars near theequator.In some ases, no obvious identi�ation ould be made in the lose viinity of the givenpositions. This may be due to a typographial error in the BM paper.The positively identi�ed variable stars are given in Table 1, while proposed but lessertain identi�ations, with no andidate within a distane of 40 from the BM position,are given in Table 2. Probably the only way to verify the latter will be by the originalplates. The �rst olumn of both tables gives the NSV number of the variable star. Thefollowing olumns ontain the IRAS identi�ation if present, the position of the star asfound from the 2MASS survey, maximum and minimum V magnitude (derived from theASAS3 survey), the J�Ks olour index (from the 2MASS survey), an epoh of maximum(JD { 2400000), the period (in days, found by use of the PDM method, Stellingwerf, 1978)and the type of variability as derived from the light urve (with \SR:" indiating thatthe star may be either a semi-regular or irregular variable). An asterisk in the �rstolumn indiates a omment below the table. Light urves (ASAS3: �lled irles, TASSMkIII: asterisks, TASS MkIV: open squares), links to Simbad, and ASAS3 and TASSidenti�ations are available in the tables of the eletroni version of the IBVS.Note that the given periods may not be very aurate, as in some ases only (part of)two yles have been observed, and that the minimum magnitude may be fainter, as theminimum itself ould not always be observed by ASAS3.
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Table 1. Identi�ations for the BM variables

Star name Coordinates (J2000) V J�Ks Epoh Period TypeNSV IRAS RA De [mag℄ [mag℄ �2400000 [day℄1043 03038-5229 03 05 21.31 �52 18 04.6 10.0�10.9 1.31 SR3033 06325-6333 06 32 49.58 �63 35 49.8 11.7�15.7 1.26 52763 201 M3245 � 06 50 54.86 �37 29 23.0 12.4�15.2 1.49 52566 148: M3286 06534-3603 06 55 12.44 �36 07 09.9 11.5�14.2 1.24 52628 286 M3513 07152-3444 07 17 05.76 �34 49 39.7 11.6�14.6 1.82 52745 302 M3539 07178-1925 07 20 04.06 �19 30 45.3 9.5�10.0 1.24 52702 274 SRA3840 07569-2217 07 59 08.97 �22 26 12.3 11.5�13.9 1.75 52400 420 M3873 08003-4838 08 01 49.42 �48 46 55.7 11.0�14.5 1.41 52254 317 M3966 08133-0141 08 15 52.43 �01 50 49.3 12.0�14.2 1.40 52390 M4052 08211-6047 08 22 03.68 �60 57 12.7 10.6�15.0 1.34 51875 206 M4082* 08239-0307 08 26 26.81 �03 17 43.7 10.9�14.1 1.30 52776 313 M4116 08286-3110 08 30 39.15 �31 20 26.3 13.3�14.4 1.86 52819 SR:4574* � 09 39 46.31 �41 04 03.0 10.7 0.85 BY:4583* 09396-7419 09 39 55.10 �74 32 42.6 10.3�14.2 1.28 52192 185 M4775 10092-5733 10 11 02.95 �57 48 13.9 9.6� 9.9 1.24 51953 SR:5003 10508-4121 10 53 07.92 �41 37 27.7 11.4�14.8 1.43 52717 188 M5271 F11348-5013 11 37 17.62 �50 30 23.2 10.7�11.9 1.11 52411 82 SRA5273 11352-4347 11 37 43.22 �44 04 31.1 10.4�14.3 1.29 51906 240 M5295 11390-7213 11 41 19.52 �72 30 38.5 11.0�14.4 1.67 52239 199 M5924* 12428-4723 12 45 40.41 �47 40 04.6 12.0�14.8 1.31 52878 270 M6040* 12559-4214 12 58 44.70 �42 30 42.5 10.4�11.7 1.44 52820 337 M6071 13005-1547 13 03 10.64 �16 03 20.3 9.5�15.1 1.27 51995 253 M6160* 13131-3644 13 16 01.38 �37 00 10.7 10.4�10.9 1.23 51886 101: SR:6288 13285-7556 13 32 52.52 �76 12 22.5 11.1�14.0 1.23 52731 166 M6400 F13399-4821 13 43 01.28 �48 36 21.9 11.7�13.8 1.38 52724 248: M:6404 13408-1734 13 43 33.97 �17 49 37.6 9.3�11.1 1.38 52469 200 SRA6453* 13464-4611 13 49 32.16 �46 26 10.6 10.6�11.4 1.62 52662 347: M:6494 13531-3014 13 55 58.21 �30 29 36.0 9.6�10.4 1.28 52893 SRB6700 14303-1042 14 32 59.89 �10 56 03.6 11.8�14.9 1.54 52851 380: M6856 14530-2630 14 56 01.64 �26 42 38.5 12.4�15.5 1.40 52393 266 M6929 15035-6953 15 08 19.97 �70 04 34.8 10.9�14.0 1.34 52786 314 M7075 F15236+0042 15 26 10.69 +00 31 56.5 10.8�12.9 1.16 52765 170 SRA7190* 15379-6529 15 42 25.72 �65 39 08.8 10.4�11.2 0.90 52713 247 SRA7458 16046-2637 16 07 42.66 �26 45 08.0 11.2�13.1 1.26 52761 185 M7884 16367-2046 16 39 41.39 �20 52 38.8 10.3�11.3 1.50 52388 281 SR8761 � 17 29 25.10 �51 10 22.8 11.2�14.7 1.34 52406 186 M8952 17273+0132 17 29 51.44 +01 29 46.1 10.1�11.9 1.20 52473 109 SRA10943 18285-4439 18 32 13.89 �44 37 01.5 11.4�13.5 1.54 52546 320 M10964 � 18 32 09.58 �29 55 46.9 11.0�13.2 1.23 52025 162 M11320* 18435-4741 18 47 20.56 �47 38 05.6 10.5�13.0 1.61 52122 380 M11330 � 18 47 21.78 �31 07 47.6 13.3�15.2 1.27 52088 191 M11475 18508-2225 18 53 52.84 �22 22 03.9 11.8�14.6 1.79 52757 123 M12041* 19249-2142 19 27 53.58 �21 35 52.6 1.39 ?12190 19335-2841 19 36 40.49 �28 35 04.1 11.8�15.1 1.45 52775 377 M12294 19390-2853 19 42 08.96 �28 46 11.1 11.7�14.7 1.30 52812 216 M12305 19395-2213 19 42 30.99 �22 06 11.9 11.3�15.0 1.44 52510 278 M12313 � 19 42 25.86 �10 58 18.3 10.1�12.2 1.24 51996 157 SR12652 19570-2306 19 59 58.04 �22 58 14.7 11.3�15.4 1.45 52757 284 M13090 � 20 27 29.17 �30 48 37.3 12.6�15.0 1.34 52156 230 M13131 20302-2350 20 33 10.51 �23 40 11.3 10.8�12.6 1.40 52156 242 SRA13344 20480-3505 20 51 09.04 �34 53 53.3 11.1�15.3 1.27 52816 233 M14283* 22403-4147 22 43 11.54 �41 31 58.3 9.9�14.4 1.30 52211 264 M
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Table 2. Suggested identi�ation for some BM variablesStar name Coordinates (J2000) V J�Ks Epoh Period TypeNSV IRAS RA De [mag℄ [mag℄ �2400000 [day℄3357* � 07 03 11.05 �24 51 05.7 11.8�12.1 1.32 SR3611* 07229-8440 07 14 09.41 �84 45 47.0 10.8�14.8 1.15 52226 199 M4314* 08536-6239 08 54 35.43 �62 50 37.3 13.1�13.8 1.45 SR7500* 16077-6628 16 12 34.86 �66 36 35.9 10.5�13.0 1.29 52491 259 M9654* 17444-5843 17 48 53.48 �58 44 43.1 8.4�14.7 1.26 52142 287 M10851* 18255-1547 18 28 26.77 �15 45 17.5 10.0�10.3 1.45 52755 64 SRA11632* � 19 00 35.66 �16 25 22.9 11.8 1.15 Cst?13567* 21070-4902 21 10 31.25 �48 49 59.2 11.0�12.4 1.42 52761 202 SRANotes on individual stars:NSV 3357: 50 from BM positionNSV 3611: 60 from BM positionNSV 4082: See also Wils (2003)NSV 4314: 80 from BM positionNSV 4574 = Gliese 358 = LHS2166 = 1RXS J093945.7-410405: Long wave of 0.1 magamplitude.NSV 4583 = NSV 4586 = BV 1054. Large variation between yles.NSV 4775 = 2RXP J101103.0-574810 ?NSV 5924: Position from Kato (1999)NSV 6040: Component of lose double, not separated by ASAS3. Fairly large range ofmagnitude at maximum.NSV 6160 = V1044 Cen (ZAnd type)NSV 6453: Component of lose double, not separated by ASAS3.NSV 7190: Position from Morel (1994). The at bottomed minimum may be an india-tion for a lose ompanion. There is however no indiation of dupliity on NOFS images,nor in the 2MASS survey.NSV 7500 = TbrV0117 (Tabur, 2003), 60 from BM positionNSV 9654 = RZ Pav, 80 from BM positionNSV 10851: 80 from BM positionNSV 11320 = NSV11324 = BV1449NSV 11632: 90 from BM position , no other obvious andidate present.NSV 12041: Position from Yamaoka (2000). No ASAS3 data available.NSV 13567 = TbrV0117 (Tabur, 2003), 60 from BM positionNSV 14283: Position from Demartino et al. (1996)
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Figure 1. Light urve of NSV 7190 from ASAS3 data (Pojmanski, 2002).
Aknowledgements: Brian Ski� and John Greaves are gratefully aknowledged forhelpful omments and assistane with the researh. The TASS 1 and ASAS 2 teams are a-knowledged for providing publi aess to their arhives. This researh has made use of theSIMBAD and VizieR databases operated at the Centre de Donn�ees Astronomiques (Stras-bourg) in Frane and the USNOFS Image and Catalogue Arhive operated by the UnitedStates Naval Observatory, Flagsta� Station (http://www.nofs.navy.mil/data/fhpix/).This publiation makes use of data produts from the Two Miron All Sky Survey, whihis a joint projet of the University of Massahusetts and the Infrared Proessing andAnalysis Center/California Institute of Tehnology, funded by the National Aeronautisand Spae Administration and the National Siene Foundation.

Referenes:Bidelman, W. P., MaConnell, D. J., 1973, AJ, 78, 687Demartino, R., Koyla, D., Predom, C., Wetherbee, E., 1996, IBVS, No. 4322Kato, T., 1999, IBVS, No. 4799Morel, M., 1994, IBVS, No. 4037Pojmanski, G., 2000, Ata Astronomia, 50, 177Pojmanski, G., 2002, Ata Astronomia, 52, 397Rihmond, M. W., Droege, T. F., Gombert, G., Gutzwiller, M., Henden, A. A., Albertson,C., Beser, N., Molhant, N., Johnson, H., 2000, PASP, 112, 397Stellingwerf, R. F., 1978, ApJ, 224, 953Tabur, V., 2003, http://www.tip.net.au/~vello/varstar2/index.htmYamaoka, H., 2000,http://vsnet.kusastro.kyoto-u.a.jp/vsnet/Mail/vsnet-id/msg00288.htmlWils, P., 2003, IBVS, No. 5401
1http://www.tass-survey.org2http://arhive.prineton.edu/~asas/
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CONFIRMATION OF VARIABILITY OF FASTT SUSPECTED VARIABLESGREAVES, J.1; WILS, P.21 Borrowdale Walk, Northampton, UK2 Vereniging Voor Sterrenkunde, Belgium; e-mail: patrik.wils�ronos.be

Henden and Stone (1998, 2000) presented two lists of suspeted variable stars near theequator. These stars were found as an anillary projet from data obtained by the USNaval Observatory 0.2 m Flagsta� Astrometri Sanning Transit Telesope (FASTT) insupport of the Sloan Digital Sky Survey. In the �rst paper (Henden and Stone, 1998)approximately 1500 newly disovered variables were listed, the seond paper (Henden andStone, 2000) provided 1000 variables (inluding some stars already on the �rst list).In this study we verify the variability of the brighter stars of these lists by data obtainedby the ASAS3 survey (Pojmanski, 2002) and the TASS Mk III (Rihmond et al., 2000)and Mk IV (Droege, 2003) surveys. All data are publily available. FASTT stars whihare already named in the latest online ombined GCVS (Samus and Durlevih, 2003) havenot been inluded. However one exeption, FASTT 199 = UV Mon, has been onsideredbeause the light urve and the presene of a faint X-ray soure suggest it is an EW typeelipsing binary, and not an RR Lyr variable as atalogued in the GCVS.The on�rmed variable stars are presented in Tables 1 and 2. The �rst olumn givesthe identi�ation of the objets in the FASTT survey. The following olumns ontain theGSC identi�ation, the position (as given in the original papers), maximum and minimumV magnitude (derived from ASAS3 and TASS), V � I olour index (average value fromTASS), J � Ks olour index (from the 2MASS survey), an epoh (JD { 2450000) ofminimum or maximum (respetively for elipsing or pulsating stars), the period (in days,found by use of the PDM method, Stellingwerf, 1978) and the type of variability. Anasterisk in the �rst olumn denotes a remark below the tables. Light urves (ASAS3:�lled irles, TASS MkIII: asterisks, TASS MkIV: open squares), links to Simbad andASAS3 and TASS identi�ations, are available in the tables of the eletroni version ofthe IBVS.
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Table 1. Con�rmed variables from the FASTT survey (Henden and Stone, 1998)

Star name Coordinates (J2000) V V�I J�Ks Epoh Period TypeNÆ GSC RA De [mag℄ [mag℄ [mag℄ �2400000 [day℄24 4674-0967 00 57 53.84 �00 46 34.8 11.6�12.0 0.59 0.28 1047.86 0.42829 EW74 0066-0608 03 54 30.23 +01 24 19.2 11.7�12.0 3.41 1.32 � 2.0740 BY:103 4709-1250 03 28 09.63 �01 18 05.4 11.9�12.5 0.63 0.31 1920.59 1.06426 EB150 4734-0713 04 31 27.73 �00 43 52.2 12.2�12.8 0.42 0.25 � 0.31755 EW196* 0165-0962 07 29 36.97 +01 01 41.2 11.8�12.4 2.94 1.30 � 213 SR199* 0162-3042 07 02 59.91 +00 37 19.3 12.5�13.3 0.60 0.46 2661.72 0.41568 EW201 0162-0673 07 05 33.38 +00 30 30.6 13.0�13.6 0.63 0.29 2373.53 0.67772 EW229 0162-0717 07 04 11.01 +00 03 52.0 12.5�13.0 1.02 0.75 � 9.57 RS297 4817-0087 07 25 18.95 �00 04 59.7 11.6�11.9 0.55 0.26 2605.93 0.64933 EW310 4815-1795 07 14 55.55 �00 46 14.2 12.6�13.2 0.80 0.36 1869.79 0.50943 EW350 4816-2928 07 17 10.24 �01 32 14.5 9.7� 9.9 0.04 �0.01 2776.48 6.013 EA362* 0180-1251 07 51 08.00 +00 56 34.3 12.4�13.8 3.77 1.35 � 260 SRA365 0181-0485 07 53 30.39 +01 18 52.5 13.1�13.6 0.46 0.27 2759.58 0.53361 EW367 0181-1576 07 57 06.26 +01 17 19.8 12.8�13.5 0.67 0.38 2390.49 0.36253 EW376 0195-0857 08 10 44.72 +01 03 30.3 12.9�13.4 0.82 0.53 � 0.63131 EW379 0195-0658 08 13 01.35 +01 19 41.2 11.2�11.6 0.43 0.28 2213.80 0.93511 EW380 0196-1325 08 19 20.18 +01 17 59.1 12.6�13.1 0.87 0.53 2652.73 0.31710 EW381* 0181-0179 07 55 01.04 +00 23 36.7 10.9�11.3 1.67 1.26 � 182 SR389 0195-1901 08 14 01.08 +00 22 55.5 13.0�13.5 0.49 0.30 2701.66 0.39539 EW391 0196-0699 08 18 43.49 +00 28 50.7 11.8�12.4 0.61 0.38 2184.87 0.52829 EW395 0181-0365 07 52 50.39 +00 14 10.0 12.3�12.6 0.57 0.28 2733.63 0.98383 EW403 0195-1661 08 10 00.91 +00 10 21.8 12.1�13.0 1.22 0.73 2651.80 2.7253 EB435 4846-0809 08 01 51.18 �00 33 26.3 13.0�13.6 0.55 0.27 2742.61 0.37709 EW440 4847-0524 08 12 01.77 �00 32 59.8 11.2�11.5 0.38 0.19 2690.69 0.36299 RR449 4848-1493 08 15 39.94 �00 56 41.3 12.3�12.6 0.55 0.31 0872.64 0.88309 EW452 0244-1292 10 06 24.86 +01 00 11.5 12.4�12.8 0.50 0.20 2697.75 0.42886 EW491 4903-1476 10 09 37.40 �00 56 28.4 11.5�11.8 0.76 0.47 2615.97 0.36805 EW498 0263-0256 11 12 16.86 +01 19 05.5 10.9�11.6 0.99 0.58 2740.68 0.31158 EW599 4966-1341 13 38 48.89 �00 09 54.3 12.6�13.2 0.32 0.26 1919.85 0.71560 EW648* 0337-0421 15 26 10.68 +00 31 56.4 10.8�12.3 2.10 1.16 � 175 SRA730* 0367-0313 16 11 32.56 +00 31 10.4 10.8�12.0 2.70 1.21 � 145 SRA734* 0369-0944 16 23 34.86 +00 24 30.0 11.8�12.2 1.43 0.85 � 0.50285 RS:754 5032-0544 16 01 05.58 �00 13 07.5 12.4�12.9 2.11 1.18 � � SR802* 5035-0723 16 28 32.93 �01 04 29.2 12.1�12.9 2.56 1.21 � 126 SR823 0416-0831 17 46 32.64 +01 25 19.7 13.1�13.7 2.20 1.28 � 46 SR:866* 0430-3101 18 03 28.46 +01 16 30.6 11.4�11.8 3.32 1.30 � 57 SR:872 0430-0866 18 05 11.48 +01 29 55.6 12.7�13.2 0.65 0.27 2178.51 0.60128 EW931* 0415-1270 17 43 02.89 +00 05 49.9 12.9�13.6 2.29 1.30 � 116 SR1005 5096-0943 18 06 57.45 �00 24 55.9 12.8�13.7 2.70 1.36 � 67 SRA1038 5082-0541 17 52 15.58 �00 38 46.1 11.5�12.2 2.34 1.27 � 309 SRA1056 5083-1361 17 59 59.22 �00 41 13.7 13.0�13.6 2.03 1.07 � 96 SRA1096 5082-0862 17 51 30.61 �00 51 51.7 13.3�14.0 2.68 1.31 � 82 SR1142 5083-0810 17 53 14.90 �01 28 54.2 13.2�13.8 2.00 1.19 � 48 SR1180* 0462-2402 19 02 39.63 +01 29 13.7 12.7�13.9 0.00 1.89 � 279 SR1195 0449-0455 18 56 59.13 +00 28 11.7 12.2�12.8 0.85 0.32 2885.61 1.53002 EB1269 5113-1089 18 40 10.12 �00 47 42.4 11.6�12.2 0.76 0.50 2813.78 0.43580 EW/KW1380* 5115-0110 18 55 20.62 �01 05 31.6 12.3�13.0 4.01 1.56 � 61 SR1407 � 19 01 56.26 �01 15 06.5 12.6�13.1 0.83 0.33 2562.55 2.2918 EA1537 5210-0638 21 46 09.98 �01 06 47.8 12.4�13.1 0.80 0.66 2540.65 0.28514 EW1545 5210-0437 21 46 48.03 �01 32 44.9 12.5�13.0 0.56 0.21 2854.65 1.07369 EA1552 0568-1328 22 44 10.12 +00 58 53.8 12.4�13.0 0.90 0.54 2443.82 0.28466 EW1599 5233-0327 22 39 27.29 �01 36 57.4 12.4�13.0 0.27 0.22 2082.85 0.43035 EW
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Figure 1. Gradual brightening of FASTT2 1892. Crosses represent TASS MkIII; �lled squares TASSMkIV; �lled irles ASA3 data.
Table 2. Con�rmed variables from the seond FASTT survey (Henden and Stone, 2000)Star name Coordinates (J2000) V V�I J�Ks Epoh Period TypeNÆ GSC RA De [mag℄ [mag℄ [mag℄ �2400000 [day℄102* 4716-0272 03 31 54.25 �01 38 21.5 11.3�11.7 0.25 0.20 2648.61 0.94264 EA1891 0366-0196 16 05 25.62 +01 30 45.5 12.6�13.1 0.95 0.58 2742.88 0.27546 EW1892* 0368-0141 16 22 26.32 +00 07 22.5 11.0�11.2 1.02 0.71 � � RS:Notes on individual stars:FASTT 196 = IRAS07270+0107FASTT 199 = UV Mon = 2RXP J070300.3+003717: shows a very strong O'Connell ef-fet.FASTT 362 = IRAS07485+0104FASTT 381 = IRAS07524+0031FASTT 648 = NSV 7075: The full amplitude of this star may be larger, so it may be aMira variable.FASTT 730 = IRAS16090+0038FASTT 734: No elipses are seen.FASTT 802 = NSV 7750FASTT 866 = IRAS18009+0116FASTT 931 = NSV 9569FASTT 1180 = IRAS19001+0124FASTT 1380 = IRAS18527-0109FASTT2 102: The low amplitude seondary minimum may be slightly displaed fromphase 0.5FASTT2 1892 = 1RXS J162226.6+000721: On top of short period variations, this starshows a slow brightening of about 0.3 mag over the last 5 years, reminisent of the seularvariation due to solar type yles that some RS CVn stars are known for.
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We disuss 20 RR Lyrae stars found in the Antienter �elds of the Lik Survey (Kin-man, Maha�ey and Wirtanen (1982) (KMW) and 8 RR Lyrae variables disovered bySaha (1984). Butler, Kemper, Kraft and Suntze� (1982)(BKKS) have given abundanesfor the Lik Survey stars; Saha and Oke (1984)(SO) gave both abundanes and radialveloities for 7 of the 8 Saha stars disussed here. We give both abundanes and ra-dial veloities for all these stars with improved auray and on a ommon system. Ourspetra were obtained in 1983 with the intensi�ed image dissetor sanner (IIDS) at-tahed to the Gold spetrograph on the KPNO 2.1-m telesope. For alibration we ob-served 18 brighter RR Lyrae stars for whih Suntze�, Kinman & Kraft (1991) (SKK)have given the Preston �S (Preston, 1959) and [Fe/H℄ on the Zinn-West system. Thephases (�) for the program stars were omputed using the ephemerides of KMW and Saha(1984). The ephemerides for the brighter RR Lyrae stars were taken from the GCVS(http://www.sai.msu.su/groups/luster/gvs) and supplemented by those given inthe Hipparos Catalogue (Vol. 11) (1997) and by ephemerides derived from unpublishedphotometry by Kinman.The abundanes were determined by measuring the equivalent widths of the Ca II K-line, and the Balmer lines H and HÆ. The Preston index �S was determined from theseequivalent widths on a plot of the K-line equivalent width against the mean of the Balmerequivalent widths on whih a grid of �S urves was superposed (see SO, Fig. 3). Thegrid was alibrated by using the 18 RR Lyrae stars whose �S is known from SKK. The�S for the program stars were then onverted to [Fe/H℄ using the formula given by SKK(Eqn. 3). This formalism stritly applies only to the type ab RR Lyrae stars. We alsoapplied it to the type  variables beause our single alibrating star of type  (T Sex)showed no di�erene from those of type ab on the alibrating plot. The results are givenin Table 1. The mean �S quoted from BKKS omits the spetra whih they took on therising branh; the number of their spetra (N) in ol. (6) are only those in the range0.00���0.85. [Fe/H℄ was derived from their �S using the onversion of SKK. In thease of our data, we only derived �S from spetra whose � was in the range 0.40 to 0.85(i.e. near minimum) and (unlike BKKS) no phase orretion was applied to our �S. Thequality of our spetra and those of BKKH is similar, so our adopted [Fe/H℄ is the meanof our new [Fe/H℄ and those from BKKH data weighted by N the number of spetra. Weadopted the [Fe/H℄ from our new data alone for the remaining stars.yThe National Optial Astronomy Observatories are operated by the Assoiation of Universities for Researh in Astron-omy, In., under ooperative agreement with the National Siene Foundation



2 IBVS 5459
Table 1. Abundanes of the RR Lyrae Variables.Identi�ation Previous Data New DataGCVS1 KMW2 Saha3 RR �S N [Fe/H℄ �S4 N [Fe/H℄ AdoptedType Soure Soure [Fe/H℄(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)LV And 01 � � � ab 6.8(a) 3 �1.48() 7.7 3 �1.62 �1.55MP And 12 � � � ab 6.8(a) 2 �1.48() 8.0 2 �1.67 �1.57MR And 14 � � �  5.6(a) 3 �1.29() 5.2 2 �1.23 �1.26MU And 18 � � � ab 7.2(aA) 4 �1.55() 7.7 2 �1.62 �1.57MV And 20 � � � ab 8.2(a) 3 �1.70() 9.3 3 �1.88 �1.78DU And 21 � � � ab 11.0(aA) 2 �2.15() 10.6 2 �2.08 �2.11MX And 23 � � � ab 7.6(aA) 2 �1.61() 6.4 2 �1.42 �1.50MY And 24 � � � ab 5.2(a) 3 �1.23() 6.7 2 �1.47 �1.32VX Lyn 34 II v104 ab 7.4(a) 2 �1.58() (8.0) 0 � � � �1.58VY Lyn 35 � � �  7.8(a) 3 �1.64() 6.0 1 �1.36 �1.57VZ Lyn 36 � � �  6.8(a) 1 �1.48() 6.9 1 �1.50 �1.48WX Lyn 38 II v208 ab 9.6:(a) 1 �1.92:() 7.0 1 �1.51 �1.72YY Lyn 44 � � �  9.6(a) 1 �1.92() 9.0 1 �1.83 �1.87ZZ Lyn 46 III v201 ab 6.4(a) 2 �1.42() (5.8) 0 � � � �1.42RW Lyn 48 � � � ab 7.1(a) 3 �1.53() (7.4) 0 � � � �1.53AC Lyn 50 III v204 ab 6.2(aA) 2 �1.39() 7.8 2 �1.64 �1.50AD Lyn 52 � � �  6.6(a) 1 �1.45() 6.7 1 �1.47 �1.46AF Lyn 55 � � � ab 7.0(a) 3 �1.51() 8.3 1 �1.72 �1.56AK Lyn 60 � � � ab 7.8(aA) 1 �1.64() 6.9 1 �1.50 �1.56AL Lyn 61 � � � ab 9.9(aA) 1 �1.97() 9.0 1 �1.83 �1.90KO Peg � � � IV v103 ab 9.4(b) 1 �1.7 (b) 10.9 1 �2.13 �2.13KM Peg � � � IV v104 ab 7.7(b) 1 �1.5 (b) 6.0 1 �1.36 �1.35KL Peg � � � IV v106 ab 4.9(b) 1 �1.0 (b) 6.1 1 �1.37 �1.36KN Peg � � � IV v107 ab 7.7(b) 1 �1.5 (b) 7.5 1 �1.59 �1.59NO And � � � IV v108  � � � � � � � � � 8.0 1 �1.67 �1.67NN And � � � IV v201 ab 8.8(b) 1 �1.6 (b) 6.0 2 �1.36 �1.35NQ And � � � IV v301 ab 8.6(b) 1 �1.6 (b) 6.2 1 �1.39 �1.38IQ Peg � � � IV v401 ab 6.9(b) 1 �1.3 (b) 7.0 1 �1.51 �1.511 GCVS (http://www.sai.msu.su/groups/luster/gvs)2 Kinman, Maha�ey and Wirtanen (1982) (KMW)3 Saha (1984)4 Parentheses indiate �S derived from observations not at minimum lightSoures of Data:(a) Butler, et al. (1982) (BKKS); (aA) adjusted from BKKS (see text)(b) Saha and Oke (1984)() Derived from �S using equation (3) in Suntze� et al. (1991) (SKK)

The mean di�erene between the adjusted mean values of �S from BKKS and ournew values is +0.03�0.03. The orresponding di�erene between the estimates of [Fe/H℄is �0.00�0.05.Radial veloities were determined from the IIDS spetra by a Fourier method (Pier,1983) in whih the program spetra are ross orrelated with that of a star of knownveloity; the veloity in this ase is de�ned by both the Balmer and weak metal lines.The veloity was also derived from the three strong lines (H, HÆ and the Ca II K-line)and weights of 2, 1 and 0 were given if the �rms of a single line was < 40 km s�1, between40 and 70 km s�1 or >70 km s�1 respetively.The -veloity was derived for type ab stars using the reipe given by Liu (1991). Fortype  stars, we saled the veloity urve of T Sex by the relative V-amplitudes and got



IBVS 5459 3
Table 2. Radial Veloities of the RR Lyrae Variables.Saha & Oke (1984) IIDS Spetra AdoptedVariable RR Rad. Vel. N1 Rad. Vel.2 Wt3 Rad.Vel.4 Wt3 Rad. Vel.Type km s�1 km s�1 km s�1 km s�1(1) (2) (3) (4) (5) (6) (7) (8) (9)LV And ab � � � � � � �028.1 8 �038.4 4 �031.5MP And ab � � � � � � �102.6 4 �104.1 4 �103.4MR And  � � � � � � �081.7 4 �079.6 4 �080.6MU And ab � � � � � � �099.6 4 �091.7 4 �095.6MV And ab � � � � � � �066.1 8 �068.2 8 �067.2DU And ab � � � � � � �343.0 4 �362.3 3 �351.3MX And ab � � � � � � � � � � � � �187.8 2 �187.8MY And ab � � � � � � �138.8 4 �130.3 4 �134.6VX Lyn ab +48�23 1 �024.9 4 +027.5 4 +001.3VY Lyn  � � � � � � +103.9 2 +125.1 2 +114.5VZ Lyn  � � � � � � �167.4 2 �196.8 2 �182.1WX Lyn ab +2�20 2 +020.2 4 +034.4 3 +026.3YY And  � � � � � � �082.3 4 �103.9 4 �093.1ZZ Lyn ab +255�54 1 +157.0 2 +137.5 2 +147.2RW Lyn ab � � � � � � �140.7 4 �158.9 4 �149.8AC Lyn ab � � � � � � �022.5 4 �029.0 4 �025.8AD Lyn  � � � � � � +124.0 2 +123.2 2 +123.6AF Lyn ab � � � � � � �108.0 2 �149.0 1 �121.7AK Lyn ab � � � � � � +234.8 2 +243.1 1 �237.6AL Lyn ab � � � � � � �058.0 4 �073.6 4 �065.8KO Peg ab �272�25 1 �342.9 2 �331.1 2 �335.0KM Peg ab �164�25 1 �230.1 2 �235.7 2 �233.8KL Peg ab �342�35 1 �393.8 2 �376.9 2 �382.5KN Peg ab �74�36 1 �194.9 2 �199.4 1 �196.4NO And  � � � � � � �079.7 2 �064.2 1 �074.5NN And ab �276�24 1 �293.5 4 �305.0 3 �298.4NQ And ab �235�29 1 �247.7 2 �240.5 2 �242.9IQ Peg ab �207�34 1 �203.5 2 �203.9 2 �20-3.7Notes:1 No. of spetra 3 Weight as desribed in text2 Derived by Fourier method. 4 Derived from H , HÆ and the Ca II K-line.

a orretion from that. For the type ab variable SU Dra, the veloity amplitude of His about 100 km s�1 ompared with 60 km s�1 for the weaker metal lines (Oke, Giver &Searle, 1962). The use of the Liu-orretion ould therefore produe systemati e�etsin the di�erene (D) between the veloity based on the strong lines and that based onthe weaker lines: D should be positive just before phase zero and negative just after. Wedid not observe this and onlude that the e�et is too small to a�et our results. Themean di�erene hDi is �3.7�4.9 km s�1 so there is no systemati di�erene between thetwo methods. The rms value of D for eah star is 21 km s�1; on average therefore, theseadopted veloities have an error of about �15 km s�1.In Table 3 we give the most reent oordinates for these variables. These have beentaken from the USNO-B1.0 Catalog (Monet et al., 2003) and heked against the original�nding harts using the Digital Sky Survey (http://adwww.dao.nr.a/dss/).
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Table 3. Coordinates of the RR Lyrae Variables.J2000 J2000Variable hVi R.A. De. Variable hVi R.A. De.(mag.) (mag.)LV And 15.44 02 19 26.39 +41 45 57 RW Lyn 12.91 07 50 39.18 +38 27 15MP And 16.13 02 24 13.74 +41 19 47 AC Lyn 16.38 07 54 42.16 +38 54 21MR And 15.56 02 25 27.81 +40 57 26 AD Lyn 15.85 07 56 22.99 +39 22 59MU And 16.00 02 29 26.44 +39 31 45 AF Lyn 16.12 08 35 57.43 +41 01 11MV And 15.99 02 30 12.29 +40 53 15 AK Lyn 16.00 08 45 55.10 +39 14 55DU And 13.59 02 30 31.33 +40 50 34 AL Lyn 16.52 08 49 13.07 +38 49 31MX And 17.18 02 32 03.09 +42 08 31 KO Peg 16.03 00 02 15.33 +30 04 37MY And 15.56 02 32 09.47 +43 04 47 KM Peg 17.67 23 55 45.11 +29 09 52VX Lyn 17.01 07 31 51.83 +39 07 48 KL Peg 16.85 23 46 57.08 +29 51 02VY Lyn1 15.75 07 32 26.04 +38 50 07 KN Peg 17.44 23 56 46.56 +31 40 23VZ Lyn 16.20 07 32 40.75 +41 37 39 NO And 16.54 00 06 58.32 +32 02 07WX Lyn 16.84 07 35 38.47 +39 15 27 NN And 16.68 00 06 55.84 +31 28 13YY Lyn 14.98 07 45 30.07 +37 22 59 NQ And 16.31 00 11 32.68 +30 51 41ZZ Lyn 15.80 07 50 21.77 +37 42 00 IQ Peg 16.11 00 06 05.68 +29 19 13Notes:1 The atalog lists two stars of similar brightness lose to this position. The DSS only shows one star.

Referenes:Butler, D., Kemper, E., Kraft, R. P., and Suntze�, N. B., 1982, AJ, 87, 353 (BKKS)ESA (1997), The Hipparos & Tyho Catalogues (Vol. 11), (ESA SP-1200) (Noordwijk:ESA)Kinman, T. D., Maha�ey, C. T. and Wirtanen, C. A. 1982, AJ, 87, 314 (KMW)Liu, T. 1991, PASP, 103, 205Monet, D. G., Levine, S. E., Casian, B. et al. 2003, AJ, 125, 984Oke, J. B., Giver, L. P., and Searle, L. 1962, ApJ, 136, 393Pier, J. R. 1983, ApJS, 53, 791Preston, G. W., 1959, ApJ, 130, 507Saha, A. 1984, ApJ, 283, 580Saha, A. and Oke, J. B. 1984, ApJ, 285, 688 (SO)Suntze�, N. B., Kinman, T. D., Kraft, R. P. 1991, ApJ, 367, 528, (SKK)



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5460 Konkoly ObservatoryBudapest13 Otober 2003HU ISSN 0374 { 0676
STR�OMGREN PHOTOMETRY OF THE BE STAR � CrB:VARIABLE AGAIN IN 2003ADELMAN, SAUL J.Department of Physis, The Citadel, 171 Moultrie Street, Charleston, SC 29409, USA;e-mail: adelmans�itadel.edu

The Be star � Coronae Borealis (= HR 5778 = HD 138749) has experiened periodsof both ativity and inativity (see, e.g., Pery et al., 1988 and Pery & Attard, 1992).Fabregat & Adelman (1998), Adelman (1999), Pery & Bakos (2001), and Adelman (2002)presented photometry of this star from 1994 to 2002 at whih time neither short termperiodi variability with an amplitude � 0.005 mag. nor long term variations � 0.01 mag.were seen. Further in this period the Hipparos observations of � CrB show no evidene ofshort-term variability (Pery et al., 2002). Guerrero et al.'s (1992) observations obtainedin 1989 show that this star was then in an ative phase. But no data taken between 1990and 1993 has appeared yet in the literature. Rivinius, Ste, Stahl, & Baade (2003) reentlyreported that their spetrosopi observations of � CrB indiate that it has beome ativeagain. Photometry reported in this ontribution on�rms this onlusion. Harmane(1983) suggested that � CrB might be a long period spetrosopi binary based on 19published radial veloity measurements during the period 1904-1979. MAlister and hisassoiates have obtained spekle observations of this star (e.g., MAlister et al., 1993).The Four College Automated Photometri Telesope (FCAPT) began its 2002-03 ob-serving season in February 2003 as its photometer had to be replaed. Sixty sets ofu, v, b, and y measures were obtained. The observing sequenes and the omparison(HD 136849 = 50 Boo) and hek (HD 135502 = 48 � Boo) stars were the same as inAdelman (1999), namely after obtaining the dark ount, the telesope measures in eah�lter the sky-h--v--v--v--h-sky where sky is a reading of the sky, h of the hekstar,  of the omparison star, and v of the variable star. The new photometer uses fournew neutral density �lters di�ering by 1.25 magnitudes while the old photometer used2.5 magnitude neutral density �lters. This photometry has a 1.25 mag neutral density�lter di�erene between the variable and the omparison and hek stars while previousvalues had a 2.5 mag neutral density di�erene. The -h values have not hanged. For2003, the standard deviations of the -h values are 0.006, 0.005, 0.006, and 0.006 mag.for u, v, b, and y, respetively, while the standard deviations of the respetive v- valuesare 0.011, 0.010, 0.010, and 0.010 mag. whih indiate variability.The di�erential photometry in the instrumental system is available at the IBVS websiteas 5460-t1.txt. Figure 1 shows the u and the v photometry plotted against the date ofobservation; the left panel shows u(v-) values (solid squares) as well as the h- values(x's) to whih �0:20 has been added and the right panel the v(v-) values (solid irles)
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as well as the h- values (plus signs) to whih �0:06 mag. has been added. The v- plotsfor b and y look similar to those for u and v. The u and the v data were examined withthe Sargle periodogram (Sargle, 1982; Horn & Baliunas, 1986) and no frequenies inthe range 0 to 10 yles per day showed a power S/N for 1% signi�ane. Given that foru the h- satter is slightly less than the v- satter from HJD 2452700 to about HJD2452800, at best � CrB was then marginally variable in this �lter. At this time the v(v-)values are more suggestive of variability. However, beginning at HJD 2452800 in earlyJune 2003 there was some sort of absorption event in both u and v (as well as in b andy). This is well after the event desribed by Rivinius et al. (2003) near JD 2452725. Thephotometry obtained at HJD 2452720.87 indiates the star was fainter then. But valuestaken the next two nights do not. It is unfortunate that simultaneous photometry is notavailable to add additional information about this event.

Figure 1.
Aknowledgements: This work was supported in part by NSF grant AST-0071260 andin part by grants from The Citadel Development Foundation. I appreiate the ontinuinge�orts of Louis J. Boyd, Robert J. Dukes, Jr., and George P. MCook to keep the FCAPToperating properly as well as useful onversations with Geraldine J. Peters on Be stars.

Referenes:Adelman, S. J., 1999, IBVS, 4729Adelman, S. J., 2002, IBVS, 5307Fabregat, J., Adelman, S. J., 1998, A&A, 329, 579Guerrero, G., Bossi, M., Sardia, M., 1992, A&A, 260, 311Harmane, P., 1983, Bull. Astron. Inst. Czeh., 34, 324Horne J. H., Baliunas S. L., 1986, ApJ, 302, 757MAlister, H. A., Mason, B. D., Hartkopf, W. I., Shara, M. M., 1993, AJ, 106, 1639Pery, J. R., Attard, A., 1992, PASP, 104, 1160Pery, J. R., Bakos, A. G., 2001, PASP, 113, 748Pery, J. R., CoÆn, B. L., Drukier, G. A., et al., 1988, PASP, 100, 1555Pery, J. R., Hosik, J., Kinaide, H., Pang. C., 2002, PASP, 114, 551Rivinius, Th., Ste, S., Stahl, O., Baade. D., 2003, Be Star Newsletter, 36, 31Sargle J. D., 1982, ApJ, 263, 835



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5461 Konkoly ObservatoryBudapest13 Otober 2003HU ISSN 0374 { 0676
DISCOVERY OF TWO NEW DWARF NOVAEIN CEPHEUS AND CYGNUSANTIPIN, S. V.1;2; KROLL, P.31 Sternberg Astronomial Institute, 13, University Ave., Mosow 119992, Russia;e-mail: antipin�sai.msu.ru2 Institute of Astronomy, Russian Aademy of Sienes, 48, Pyatnitskaya Str., Mosow 119017, Russia3 Sternwarte Sonneberg, Sternwartestr. 32, D{96515 Sonneberg, Germany;e-mail: pk�stw.tu-ilmenau.de

Name of the objet:Var 75 CepEquatorial oordinates: Equinox:R.A.= 20h46m38:s66 DEC.= +60Æ38003:006 2000Observatory and telesope:Crimean and Sonneberg 40-m astrographsDetetor: PhotoplateFilter(s): None

Comparison star(s):

� (J2000) Æ (J2000) Bpg20h46m37:s4 +60Æ3703400 14:m5920h46m47:s4 +60Æ3904000 15:m2520h46m14:s7 +60Æ3902300 15:m4020h46m31:s7 +60Æ3904100 15:m7820h46m14:s5 +60Æ3900000 15:m9920h46m24:s4 +60Æ3804900 16:m2020h46m13:s5 +60Æ3905300 16:m8720h46m36:s6 +60Æ3801200 16:m9020h46m43:s5 +60Æ3704600 17:m220h46m28:s4 +60Æ3805400 17:m320h46m29:s8 +60Æ3900000 17:m5Transformed to a standard system: BpgStandard stars (�eld) used: Calibrated using the blue magni-tudes of neighboring stars from theUSNO-A2.0 atalogue (Monet etal., 1998)
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Date(s) of the observation(s):1939{1993Availability of the data:Upon requestType of variability: UGRemarks:The variability of Var 75 Cep was disovered by one of the authors (S.V.A.) on platesof the Mosow arhive. The star was in outburst on two plates only, whih is notsuÆient to lassify the new variable de�nitively. One more brightening was foundin our further study of Var 75 Cep on Sonneberg arhive plates. Both the blue olorin minimum brightness on Palomar prints (and in USNO-A2.0 atalogue) and thetwo outbursts that were found on arhive plates permit us to onsider Var 75 Cepas a new UG-type variable. The magnitudes of Var75 in minimum brightness inthe USNO-A2.0 atalogue are b=17:m6 and r=18:m1. The outbursts on Sonneberg(S) and Mosow (M) plates:#1 2445942.457 15.28 S #2 47823.342 < 15.99 S2445942.471 15.32 S 47830.350 15.52 M47836.206 15.78 MAs a by-produt of the study, we investigated FK Cep (S 7924) { a known elipsingvariable lose in oordinates to Var 75 Cep { on the same plates (219 Sonneberg andMosow plates taken on JD2429376{49252) with the same omparison stars. Thestar was disovered by Ho�meister (1963). But no light elements were published tothe present. We found variations between the photographi magnitudes 15.8 and16.9 with the following light elements:JDmin = 2448484:454 + 2:d39055� E:The phased light urve is shown in Fig. 1.

Figure 1. FK Cep. The phased light urve. Open triangles: brighter limits.
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Name of the objet:Var 76 Cyg
Equatorial oordinates: Equinox:R.A.= 22h02m41:s84 DEC.= +46Æ39006:009 2000
Observatory and telesope:Crimean and Sonneberg 40-m astrographs
Detetor: Photoplate
Filter(s): None

Comparison star(s):
� (J2000) Æ (J2000) Bpg22h02m40:s5 +46Æ4002500 15:m3922h02m42:s2 +46Æ3903200 15:m7122h02m47:s2 +46Æ3904700 16:m2422h02m46:s7 +46Æ3902000 16:m6122h02m40:s4 +46Æ3901900 17:m322h02m38:s7 +46Æ3900600 17:m8

Transformed to a standard system: BpgStandard stars (�eld) used: Calibrated using the photoeletristandard sequene in NGC 7209(Hoag et al., 1961)
Date(s) of the observation(s):1950{1994
Availability of the data:Upon request
Type of variability: UG
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Remarks:The new variable star was disovered by one of the authors (S.V.A.) on the platesof Mosow olletion. Subsequently we estimated Var 76 Cyg by eye on 587 platestaken with Sonneberg and Crimean 40-m astrographs for the interval JD24433483{49634. A total of seven outbursts have been revealed. The range of variability is15:m7{<17:m8. Note that the new variable star is not present in minimum brightnesson the POSS I and II plates. So, the photographi magnitude of Var 76 Cyg inminimum is fainter than 21:m0. The aurate position of the dwarf nova was derivedfrom one of the Mosow plates (in outburst) relative to 10 neighboring stars, theiroordinates taken from the USNO-B1.0 atalogue (Monet et al., 2003). The longduration of one of the outbursts (#3, see below) { more than 11 days { permit usto onsider Var 76 as a andidate to UGSU-subtype variables. The outbursts onSonneberg (S) and Mosow (M) plates (JD24...):#1 40145.387 < 16.6 M #4 44167.292 < 16.6 S40153.415 16.43 M 44173.320 15.82 S40156.409 16.39 M 44173.333 15.68 S44173.347 15.76 S#2 41177.479 16.70 M 44173.361 15.82 S41182.461 < 16.6 S 44173.375 15.87 S44173.389 15.71 S#3 42286.409 < 17.3 M 44174.412 16.03: S42300.333 15.82 M42301.368 15.82 M #5 45583.479 16.50 S42302.417 15.76 M 45583.504 16.19 S42303.377 15.92 M 45585.466 16.28 S42305.298 16.03 M42308.447 16.21 M #6 46706.426 16.31 S42309.411 16.43 M 46708.408 < 17.3 S42310.401 16.61 M42311.466 16.61 S #7 47421.366 16.68 M42311.530 16.50 S42313.333 < 16.6 M
Aknowledgements:The authors would like to thank Dr. N. N. Samus for his help. S. Antipin is gratefulto the Russian Foundation for Basi Researh (grants No. 02-02-16069 and 03-02-06092), Federal Program \Astronomy", and the Program for the Support of LeadingSienti� Shools (grant NSh-389-2003-2) for partial support of this researh.

Referenes:Hoag, A. A.; Johnson, H. L.; Iriarte, B.; Mithell, R. I., Hallam, K. L., Sharpless, S.,1961, Publ. of the US Naval Obs., XVII, part VII, WashingtonHo�meister, C., 1963, Astron. Nahr., 287, 169Monet, D. et al., 1998, USNO-A2.0, A Catalog of Astrometri Standards (U.S. NavalObservatory, Washington, DC)Monet, D. G.; Levine, S. E.; Casian, B.; et al., 2003, Astron. J., 125, 984, The USNO-B1.0 Catalog
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PHOTOELECTRIC MINIMUM TIMES OF SOME ECLIPSINGBINARY STARS

AK, H.; F_IL_IZ, N.Ankara University Observatory, Faulty of Siene, 06100, Tando�gan, Ankara, Turkeye-mails: ak�astro1.siene.ankara.edu.tr, nur.�liz�mynet.om
Observatory and telesope:40-m Cassegrain telesope of the T�UB_ITAKy National Observatory and 30-mMaksutov 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:Kwee & van Woerden (1956).Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄V436 Per EA/D 01 51 59 +55 08 50 HD 12303 43562.859 25.935872 2TT Aur EB/DM 05 09 42 +39 35 11 HD 32989 48599.2964 1.332735 3V459 Aur EB 06 35 38 +32 34 36 HIP 31104 48500.827 1.062637 1CI CVn EB 13 13 33 +47 47 53 SAO 44619 48500.518 0.815877 1YY CrB EW 15 50 32 +37 50 08 HIP 77624 51674.3541 0.37656417 4V994 Her EA 18 27 46 +24 41 51 HIP 91568 48501.1239 2.08309 1V478 Cyg EA/DM 20 19 39 +38 20 09 HD 228807 44777.4779 2.880795 5V401 La EA 22 08 21 +49 13 16 HIP 109818 48501.790 1.9501 1CO La EA 22 46 30 +56 49 31 GSC 03992 02252 27534.0728 1.5422075 6V821 Cas EA 23 58 49 +53 40 20 HD 224814 48500.4459 1.76975 1Soure(s) of the ephemeris:1.: Perryman et al. (1997); 2.: Harmane et al. (1997); 3.: Simon (1999);4.: Demiran et al. (2003); 5.: Sezer et al. (1983); 6.: Semeniuk (1967).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℄V436 Per 51058.3491 0.0001 I UBV 0.0231 HATT Aur 52212.3446 0.0001 I UBV 0.0036 NF, HA52541.5319 0.0001 I UBV 0.0054 HA, EA52569.5185 0.0001 I UBV 0.0046 AB, GSV459 Aur 52583.4813 0.0003 I UBV 0.0029 NF, ABCI CVn 52373.4751 0.0001 I UBV �0.0111 HA, NF52737.3553 0.0002 I UBV �0.0120 HA, NF52765.5042 0.0002 II UBV �0.0108 NF, ABYY CrB 52786.3493 0.0002 I UBV 0.0017 HA, SS52793.5031 0.0002 I UBV 0.0008 NF, SS52814.3996 0.0003 II UBV �0.0020 NF, EAV994 Her 52451.4363 0.0004 I UBV �0.0572 NF, HAV478 Cyg 52145.4006 0.0008 II UBV 0.2895 HA, NF52155.4588 0.0008 I UBV 0.2649 HA, NFV401 La 52891.5075 0.0003 I UBV 0.0424 EA, NF52898.4022 0.0007 II UBV 0.1117 EA, HACO La 51107.4978 0.0005 II UBV 0.0123 HA51108.2418 0.0004 I UBV �0.0149 HAV821 Cas 52597.4220 0.0001 I UBV 0.0048 NF, HAExplanation of the remarks in the table:Observers: HA: Hasan AK, NF: Nurten F_IL_IZ, EA: Erkan ATAMAN,AB: Ak�n BALKIS�, GS: Gona SALMAN, SS: Semih SEZG_INAknowledgements:The authors would like to thank the T �UB_ITAK National Observatory (TUG) forthe observing time. And also speial thanks to observers for their help.

Referenes:Demiran, O., Erdem, A., �Ozdemir, S., C� i�ek, C., Bulut, _I., Soydugan, F., Soydugan, E.,Bak��s, V., Kaba�s, A., Bulut, A., T�uys�uz, M., Zejda, M., Budding, E., 2003, IBVS,No. 5364Hardie, R., 1962, Astr. Teh.: Stars and Stellar Systems, Vol. II, Univ. of Chiago Press,ChiagoHarmane, P., Hadrava, P., Yang, S., Holmgren, D., North, P., Kubsky, P., Kubat, J.,Paretti, E., 1997, A&A, 319, 867Kwee, K. K. and van Woerden, H., 1956, Bull. Astr. Neth., 12 ,327Perryman, M. A. C, H�g, E., Kovalevsky J., Lindegren L., Turon C. 1997, ESA SP-1200,The Hipparos and Tyho CataloguesSemeniuk, I., 1967, Ata Astron., 17, 223Sezer, C., G�ud�ur, N., G�ulmen, �O., S�engona, H., 1983, A&AS, 53, 363Simon, V., 1999, A&AS, 134, 1
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PHOTOELECTRIC MINIMA OF SOME ECLIPSING BINARY STARSM�UYESSERO�GLU, Z.1; T�OR�UN, E.1; �OZDEM_IR, T.2; G�UROL, B.;1 �OZAVCI, _I.1; TUNC� , T.1;KAYA, F.11 Ankara University, Faulty of Siene, Department of Astronomy and Spae Sienes, 06100, Tando�gan,Ankara, Turkey; e-mail: muyes�astro1.siene.ankara.edu.tr2 _In�on�u University, Faulty of Arts and Sienes, Department of Physis, 44069 Malatya, Turkey
Observatory and telesope:30-m Maksutov telesope of the Ankara University Observatory (ANK) and 40-mCassegrain telesope of the T�UB_ITAKy National Observatory (TUG).Detetor: OPTEC SSP-5A photometer ontaining a side-on R1414Hamamatsu photomultiplier at ANK and R4457 Hama-matsu photomultiplier at TUG.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℄V346 Aql EA 20 09 59 +10 20 49 SAO 105777 41918.3840 1.106363 1BW Boo EA 14 37 05 +35 54 52 GSC 2560-0297 40362.9026 3.332821 1BO CVn EW 13 59 08 +40 49 09 SAO 044840 46895.4483 0.517462 2CV Cyg EW 19 54 21 +38 02 50 GSC 3137-0121 24454.4160 0.983431 3AR Dra EA 12 16 37 +64 52 45 GSC 4158-1275 42868.9114 0.675838 1SV Equ EW 20 57 19 +05 48 52 GSC 0525-1019 50324.0880 0.880972 4AQ Ps EW 01 21 03 +07 36 23 BD +06Æ0197 44562.4691 0.475640 5EQ Tau EW 03 48 13 +22 19 24 GSC 1260-0575 52230.1309 0.341347 6V Tri EB 01 31 47 +30 21 58 GSC 2293-1224 48573.6604 0.585206 7GR Vir EW 14 45 20 �06 44 04 GSC 4998-0877 45665.6415 0.346979 8BS Vul EB 19 37 27 +21 55 50 GSC 1614-0029 43271.5780 0.475971 1Soure(s) of the ephemeris:1.: Kholopov et al., 1985; 2.: Albayrak et al., 2001; 3.: Heged�us, 1991; 4.: Ruinskiand Lu, 1999; 5.: Sarma and Radhakrishnan, 1982; 6.: Yang and Liu, 2002;7.: Kreiner et al., 2001; 8.: Cereda et al., 1988yT�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℄V346 Aql 52486.3536 0:0002 I BV R �0:0098 T�O/TUGBW Boo 52054.4301 0:0019 I BV �0:0086 ZM/ANK52454.3711 0:0008 I UBV �0:0061 ET/ANKBO CVn 52740.4401 0:0011 II UBV +0:0034 ZM/ANKCV Cyg 52838.4722 0:0023 I UBV +0:2765 ET/ANK52845.3675 0:0019 I UBV +0:2877 TT/ANK52859.3702 0:0023 II UBV +0:0307 ET/ANK52871.4231 0:0014 I UBV �0:2093 ZM/ANKAR Dra 52340.4553 0:0016 II BV +0:0193 ZM/TUG52341.4594 0:0002 I UBV +0:0096 ZM/TUGSV Equ 52109.3781 0:0032 II BV +0:0003 T�O/TUG52489.5202 0:0027 I BV +0:0030 BG/TUGAQ Ps 52189.5488 0:0016 I BV R +0:1923 ZM/TUG52194.5459 0:0012 II BV +0:1952 ET/ANKEQ Tau 52592.3005 0:0010 I BV +0:0003 ZM/TUG52592.4722 0:0006 II BV +0:0013 ZM/TUG52593.3250 0:0004 I BV +0:0007 ZM/TUGV Tri 52190.5292 0:0026 II BV R +0:0050 ZM/TUG52201.3504 0:0005 I BV �0:0002 BG/ANK52485.4720 0:0024 II BV R +0:0041 T�O/TUG52490.4437 0:0003 I BV R +0:0015 BG/TUGGR Vir 52761.3401 0:0008 II BV +0:1556 ET/ANK52761.5185 0:0011 I BV +0:1606 ET/ANK52782.4280 0:0025 II BV +0:0778 FK/ANK52796.3861 0:0006 II BV +0:1567 ET/ANK52824.3191 0:0006 I BV +0:1580 _I �O/ANKBS Vul 52803.3674 0:0011 I UBV �0:0153 TT/ANK52817.4134 0:0018 II UBV �0:0104 _I �O/ANK52831.4485 0:0005 I UBV �0:0165 FK/ANKExplanation of the remarks in the table:Observer(s)/Instrument: T�O: �Ozdemir, T.; ZM: M�uyessero�glu, Z.; ET: T�or�un, E.;TT: Tun�, T.; FK: Kaya, F.; _I �O: �Ozav�, _I. / ANK: Ankara University Observatory;TUG: T�UB_ITAK National ObservatoryAknowledgements:The authors would like to thank the T �UB_ITAK National Observatory (TUG) forthe observing time.

Referenes:Albayrak, B., M�uyessero�glu, Z., �Ozdemir, S., 2001, AN, 322, 125Cereda, L., Misto, A., Niarhos, P. G., and Poretti, E., 1988, A&AS, 76, 255Hardie, R., 1962, Astr. Teh.: Stars and Stellar Systems, Vol. II, Univ. of Chiago Press,Chiago
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Heged�us, T., 1991, Bull. Astron. Inst. Czeh., 42, 109Kholopov, P. N., et al., 1985, General Catalog of Variable Stars, 4th Eds.Kreiner, M. J., Kim, C. H., and Nha, I. S., 2001, An Atlas of O�C Diagrams of ElipsingBinary Stars, Krakow.(available via the Internet: http://www.as.wsp.krakow.pl/o-/)Kwee, K. K., van Woerden, H. 1956, Bull. Astr. Inst. Netherlands, 12, No. 464, 327Ruinski, S. M., and Lu, W., 1999, AJ, 118, 2451Sarma, M. B. K. and Radhakrishnan, K. R., 1982, IBVS, No. 2073Yang, Y., and Liu, Q., 2002, AJ, 124, 3358
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NEW TIMES OF MINIMA OF SOME SELECTEDECLIPSING BINARY SYSTEMSBAKIS�, V.; BAKIS�, H.; ERDEM, A.; C� _IC�EK, C.; DEM_IRCAN, O.; BUDDING, E.Ulupinar Astrophysis Observatory, C�anakkale Onsekiz Mart University, TR-17100, C�anakkale, Turkey, e-mail: bakisv�omu.edu.tr

Observatory and telesope:40-m f/10 Meade Cassegrain-Shmidt telesope of the C�anakkale Onsekiz MartUniversity Ulupinar Astrophysis Observatory30-m f/3.3 Meade Cassegrain-Shmidt telesope of the C�anakkale Onsekiz MartUniversity Ulupinar Astrophysis ObservatoryMethod of data redution:Redution of the CCD frames was made with MUNIPACK1 software, and redutionof photoeletri observations was made by ATMEX2 software.
Method of minimum determination:Kwee { van Woerden method (Kwee & van Voerden, 1952), and in some ases,depending on the nature of the data set, several proedures written by A. Gaspani(1995) based on arti�ial neural networks were used.

1Hroh, F., Nov�ak, R., 1997, MUNIPACK, http://munipak.astronomy.z/2Keskin, V., 2001, ATMEX, http://astronomy.si.ege.edu.tr/�keskinv/Software.html
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Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄OO Aql EW 19 48 13 +09 18 32 GSC1058:0409 39322.6916 0.50679190 1V803 Aql EW 19 00 46 �07 29 13 GSC5140:0670 47684.8169 0.26342538 1UW Boo EA 14 20 59 +47 06 43 GSC3472:0434 42404.7175 1.00471105 1XY Boo EW 13 49 10 +20 11 06 GSC1466:0088 39953.6892 0.37055392 1AC Boo EW 14 56 28 +46 21 44 GSC3474:0835 47641.5860 0.35243123 1CV Boo EA 14 35 03 +09 06 54 GSC2570:0869 38883.4540 0.84699280 1EF Boo EW 21 58 33 +60 56 53 GSC3479:0714 48500.3016 0.42051309 5Y Cam EA 07 41 11 +76 04 28 GSC4527:1983 42962.0840 3.30554500 1AB Cas EA 02 37 32 +71 18 13 GSC4320:0413 46849.2820 1.36687530 1V821 Cas EA 23 58 49 +53 40 20 GSC4001:1839 51767.4106 1.76975340 7EG Cep EB 20 15 57 +76 48 36 GSC4585:0165 45580.5580 0.54462152 1GS Cep EB 22 51 29 +57 00 20 GSC3992:1648 47414.4350 1.47162500 6V456 Cyg EA 19 27 12 +28 56 50 GSC3152:0097 29098.9145 0.89119355 1V478 Cyg EA 20 19 39 +38 20 09 GSC3151:2338 44777.4835 2.88090320 1V836 Cyg EB 21 21 24 +35 44 11 GSC2715:2996 44853.4914 0.65341148 1V859 Cyg EW 19 27 12 +28 56 50 GSC2137:0260 34629.4119 0.40499999 1Z Dra EA 12 40 14 +66 17 08 GSC4396:0455 43499.7300 1.35743190 1RZ Dra EB 18 23 06 +58 54 13 GSC3916:1825 44177.5609 0.55087616 1TZ Dra EA 18 22 12 +47 34 05 GSC3529:0778 33852.3331 0.86603452 1AX Dra EB 12 40 14 +66 17 08 GSC4168:0342 26767.6886 0.56816285 1FU Dra EW 12 40 14 +66 17 08 GSC4181:1726 50866.2770 0.30671686 2SZ Her EA 03 09 53 �06 53 50 GSC2610:0821 34987.3959 0.81809569 1EM La EW 22 23 55 +54 01 07 GSC3982:1143 38259.5490 0.38913405 1PY Lyr EW 19 20 26 +28 56 46 GSC2136:1627 34980.4372 0.38576273 1NN Mon EA 06 50 11 +33 14 21 GSC4816:2738 30131.2530 0.91233900 4U Peg EW 23 57 59 +15 57 13 GSC1722:0413 50000.0227 0.37478124 3AT Peg EA 22 13 23 +08 25 32 GSC1137:0492 45640.4590 1.14609013 1BB Peg EW 22 22 56 +16 19 59 GSC1682:1530 43764.3416 0.36150147 1BN Peg EA 21 28 02 +05 00 12 GSC0537:0590 33896.3700 0.71329807 1V432 Per EW 03 10 10 +42 51 21 GSC2855:0199 48601.3776 0.38330910 1AG Vir EW 11 05 05 +05 09 06 GSC0871:0261 33387.8656 0.64265009 1Soure(s) of the ephemeris:1. Kreiner et al., 20012. Vanko, M., et al., 2001.3. Pribulla, T.; Vanko, M., 2002.4. Kholopov et al., 1985.5. �Ozdemir, et al., 2001.6. Hanzl, D., 1991.7. De�girmeni, �O. L., 2003.
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄OO Aql 52780.5145 2 I � �0:0360 d52781.5316 1 I � �0:0325 d52811.4324 1 I � �0:0324 dV803 Aql 52837.3705 1 I � �0:0468 dUW Boo 52777.3399 6 I � �0:0145 dXY Boo 52717.4421 8 II � 0:2084 d52777.4767 12 II � 0:2132 dAC Boo 52707.3704 5 II � 0:1141 d52777.5058 2 II � 0:1157 dCV Boo 52770.3285 3 II � 0:0040 dEF Boo 52777.3450 4 I � 0:0048 dY Cam 52862.5289 3 I � 0:3376 dAB Cas 52885.4421 4 I � 0:0388 dV821 Cas 52882.3561 4 I � 0:0009 dEG Cep 52906.2642 3 I � 0:0021 dGS Cep 52890.3508 5 I � �0:0008 dV456 Cyg 52769.4771 5 II B; V 0:0163 pe52904.4940 3 I � 0:0174 dV478 Cyg 52809.4233 9 I � �0:0183 dV836 Cyg 52811.4093 3 I � 0:0195 dV859 Cyg 52819.4211 6 II � 0:0421 dZ Dra 52837.5226 2 I � 0:0186 dRZ Dra 52860.4679 1 I � �0:0030 dTZ Dra 52917.2082 8 I � �0:0088 dAX Dra 52721.3722 1 I � 0:0046 dFU Dra 52770.3762 2 I � 0:0009 d52862.3919 4 I � 0:0016 dSZ Her 52770.3505 2 I � 0:0085 dEM La 52838.4791 3 I � 0:0229 dPY Lyr 52863.3103 4 I � 0:0702 dNN Mon 52721.3311 1 II � 0:1083 dU Peg 52906.3863 10 I � �0:0649 d52906.5725 2 II � �0:0661 dAT Peg 52811.4762 3 I � �0:0687 d52904.3107 2 I � �0:0675 dBB Peg 52838.4020 4 I � 0:0120 dBN Peg 52906.4719 3 I � �0:0050 dV432 Per 52917.4605 2 I � 0:0225 dAG Vir 52415.4503 6 I U;B; V 0:0008 pe52417.3784 5 I U;B; V 0:0010 peRemarks:The 31 stars, whose details are listed in Table 1, were observed using either onven-tional �ltered Johnson standard (UBV) photoeletri photometry with the SSP-5Aor un�ltered with the ST-237. 40 times of minima, primary and some seondary,are listed in Table 2, together with O-C values orresponding to the Table 1ephemerides.
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Availability of the data:Upon requestAknowledgements:This work was partly supported by the Researh Fund of C�anakkale Onsekiz MartUniversity.
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ERRATUM FOR IBVS 5399Time of minimum of AH Tau was given as 52578.4707, but it should be 52578.5104.



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5465 Konkoly ObservatoryBudapest16 Otober 2003HU ISSN 0374 { 0676THE  DORADUS VARIABLE HD 19684 { A SPECTROSCOPIC BINARYKAYE, A. B.1; FEKEL, F. C.2;31 Los Alamos National Laboratory; X-5; MS F-663; Los Alamos, NewMexio 87545, USA; e-mail: kaye�lanl.gov2 Center of Exellene in Information Systems; Tennessee State University; 330 10th Avenue North; Nashville,Tennessee 37203, USA; e-mail: fekel�evans.tsuniv.edu3 Visiting Astronomer, Kitt Peak National Observatory, National Optial Astronomy Observatory, operatedby the Assoiation of Universities for Researh in Astronomy, In., under ooperative agreement with the NationalSiene Foundation.
Determining the question of dupliity is ruial for the study of  Doradus variables.These late-A and early-F type stars are a reently disovered lass of variables de�ned byKaye et al. (1999). Kumar, Ao, & Quataert (1995) and Willems & Aerts (2002) showedthat the presene of a lose ompanion produes tidal e�ets that an indue pulsation ina star. Thus, it is important to determine whether eah  Doradus variable is a single starwith intrinsi pulsation or a lose binary with pulsation periods perhaps indued by tidalinterations. As an example of the latter, Handler et al. (2002) reently found HD 209295to be the �rst star that has light variability periods typial of both Æ Suti and  Doradusvariables. However, they noted that its  Doradus pulsations are tidally exited.Reent radial veloities ombined with previously-published data from the literatureshow that the  Doradus variable HD 19684 (Henry & Fekel, 2002) is a spetrosopibinary.Henry & Fekel (2002) published a mean radial veloity from three observations. Theindividual spetra were obtained with the Kitt Peak National Observatory 0.9-m oud�efeed telesope, oud�e spetrograph, and a TI CCD detetor. These spetra are enteredat 6430 �A, have a wavelength range of about 80 �A, and a 2-pixel resolution of 0.21 �A.The typial signal-to-noise ratio for these spetra ranged from 150 to 250. The six olderspetra from Fehrenbah et al. (1987), obtained at Haute-Provene Observatory have adispersion of 80 �A mm�1.The veloities of Fehrenbah et al. (1987) range from 3 to �23 km s�1. Our threeKPNO veloities add to the temporal baseline and range from 0 to 20 km s�1, enablingus to establish that this star is indeed a binary and determine a preliminary orbit.With a total of nine veloities (Table 1) we searhed for periods between 1 and 40days. The results indiate several possible periods between 31 and 33 days. With weightsof 1.0 and 0.2 for the KPNO and Fehrenbah et al. (1987) veloities, respetively, orbitalsolutions were obtained starting with the four best periods. An orbit with the eentriity�xed at zero and a period of 31.9456 days resulted in the smallest sum of the squaredresiduals, and so we adopt it as the urrent best preliminary orbit of HD 19684. Table 2lists the orbital elements of this solution and Figure 1 shows the veloities ompared withthe alulated orbit.
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Figure 1. A phased radial-veloity urve of the primary star omparing the nine veloities with theomputed orbit. Phase zero is the time of maximum radial veloity.

Table 1: Radial Veloities of HD 19684Veloity O�CHJD � 2,400,000 Phase (km s �1) (km s�1)45697.3549 0.2211 0.0 �1.346001.5229 0.7425 �4.0 �0.446003.5118 0.8048 3.0 �1.746032.4868 0.7118 �7.0 0.746060.3410 0.5837 �23.0 �1.846321.6451 0.7634 3.0 3.852013.605 0.9400 19.8 2.352326.620 0.7384 0.0 4.252328.610 0.8007 0.1 �4.1



IBVS 5465 3
Table 2: Preliminary Cirular Orbital Elements of HD 19684Orbital Element ValuePeriod (�xed) 31.9456 daysTime of maximum veloity 2,452,015.5 � 0.7 daysCenter of mass veloity �2.3 � 3.1 km s�1Semi-amplitude 21.8 � 3.3 km s�1Mass Funtion 0.03 � 0.02 M�a sin i 0.06 � 0.01 AU� 4.3 km s�1

Aknowledgements:Astronomy at Tennessee State University is supported by NASA grant and NCC5-511 as well as NSF grant HRD 97-06268. This researh has made use of the SIMBADdatabase, operated at CDS, Strasbourg, Frane. This work was supported in a part by theDepartment of Energy under ontrat W-7405-ENG-36 with the University of Californiafor operation of Los Alamos National Laboratory.
Referenes:Fehrenbah, C., Duot, M., Burnage, R., Mannone, C., Peton, A., & Genty, V., 1987,A&AS, 71, 275Handler, G., et al., 2002, MNRAS, 333, 262Henry, G. W. & Fekel, F. C., 2002, PASP, 114, 988Kaye, A. B., Handler, G., Krisiunas, K., Poretti, E., & Zerbi, F. M., 1999, PASP, 111,840Kumar, P., Ao, C. O., & Quataert, E. J., 1995, ApJ, 449, 294Willems, B, & Aerts, C., 2002, A&A, 384, 441
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ON THE POSSIBLE 9-DAY PERIODIC VARIABILITY OF DI CepISMAILOV, N. Z.Shemakha Astrophysial Observatory, National Aademy of Sienes of Azerbaijan;e-mail: nismailov�bakililar.az

Despite numerous urrently existing observations of individual T Tauri stars (TTSs),the prinipal auses of variability are not ompletely understood for this group of stars.Di�erent variability mehanisms were suggested for lassial TTSs (CTTSs) and weak-line TTSs (WTTSs) (Herbst et al., 1994). There exists an opinion that while, most likely,CTTSs vary in brightness and spetrum beause of hanging parameters of their aretionzones, brightness variations of WTTSs arise from rotational modulation beause of spottedphotospheres. It an be possible to reveal ommon properties, needed to understand thenature of young stars, only from long-time observations. In this study, we report onperiodi variability of the spetra and brightness of the lassial T Tauri star DI Cep onthe basis of its long-time photoeletri and spetrosopi observations.For our analysis, we use the published results of spetrosopi observations by Grininet al., (1980) (the same data on these spetrosopi observations are repeated in Kras-nobabtsev, 1982) and by the author (Ismailov, 1987a, 1987b, 1988, and four observationsso far unpublished; for onveniene, we repeat all our observations in the eletroni ta-ble, its four last lines orresponding to the unpublished observations). All the spetra,obtained at the Crimean and Shemakha observatories, had approximately the same meanlinear dispersion (93{100 �A/mm). The observations by Grinin et al. (1980) were obtainedduring the single season of 1975, and our observations, in 1975{1987.Our searh for possible periodiity in the light variations (see below) and the spetrumof the star made use of the Sargle (1982) periodogram method, in its later modi�ationby Horne and Baliunas (1986) (the ode we applied had been written by I. Antokhin). Topreserve uniformity, the data from eah season were proessed separately. The searh forthe period was arried out within the 0{1 d�1 range of frequenies. Krasnobabtsev (1982)and Ismailov (1987a) suspeted periodi variations in the spetrum of DI Cep, with atime sale about 16{18 days. Spetral variability with an 11-day period was suspeted byFern�andez and Eiroa (1996), G�omez de Castro and Fern�andez (1996). For this reason, wewere mainly interested in the signi�ant power spetrum peaks in the 0.025{1 d�1 range.The power spetra alulated using the spetrosopi data from Grinin et al. (1980)and from Ismailov (1987a) have shown signi�ant peaks, exeeding the 3� level, in the0.1{0.2 d�1 frequeny interval.The results of our frequeny analysis based upon the equivalent widths (W�) of theH� and H� emission lines reveal that di�erent data sets on�dently show the frequenyorresponding to the period P = 9:d24� 0:d07. This spetral variability period is found inindividual one-year data sets with high reliability.
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The basi observational material for our frequeny analysis of V magnitudes of DI Cepwas the Herbst et al. (1994) data base, available in Internet. We used up to 450 mea-surements from this data base (mainly observations from Kardopolov and Filip'ev, 1985and unpublished data by V.S. Shevhenko), inluding 58 measurements by the author(Ismailov, 1988, 1997) as well as 97 measurements from Grinin et al. (1980) averagedover individual nights of observations.The power spetrum omputed from all available photometri V -brightness data doesnot show any signi�ant periods in the studied interval of frequenies. The reason anbe that the omplete data set onsisted of measurements from di�erent authors. Theperiodiity an be masked beause of phase jumps, systemati and random mistakes ofindividual observers. To have the observing data uniform, we subdivided the set into6 subsets, eah onsisting of data aquired during one year, and proessed eah subsetseparately.This analysis has shown that the power spetrum for the V -brightness data oftenontains the frequeny 0:053� 0:003 d�1, orresponding to the period 18:d28� 1:d75. Thepower spetrum for the third subset ontains a very signi�ant peak at the frequeny0.028 d�1 that orresponds to the period 35:d71. A part of the photometri data fromGrinin et al. (1980) reveals a signi�ant peak near the 9-day (8:d91 � 0:d82) period. Thefrequeny of the latter period was also on�dently observed in our photometri data.It should be noted that the 9-day period in the photometri data an be revealedonly from arefully hosen homogeneous material, aquired during a short time interval.The period 18:d28, as well as the period 35:d71, are, within errors, multiples of the 9-dayperiod. In the following, we aept the value P = 9:d24 � 0:d07 as the period of spetraland photometri variability of DI Cep.The Figure shows a omparison of the behavior of equivalent widths and of photometrywith the phase of the 9-day period. Upper panels orrespond to spetrosopy, and lowerpanels, to photometry. Left panels are the data from Grinin et al. (1980), and rightpanels, those by the author. For all the plots, we adopted JD2442616.472 as the initialepoh. The amplitude of hanges of equivalent widths with phase exeeds 100% of theirminimal values. It appears from the Figure that there exists a phase shift between thesedata and the data set from Grinin et al. (1980).The spetral type of DI Cep was estimated as G5 (Brodskaya, 1951), G8V (Herbig,1977; Krasnobabtsev, 1982). Variation of the star's spetral type within F4{K5 (withthe most probable spetral type G5{G7:5� 1:5 V) were found by Ismailov (2001). Usingthe adapted temperature sale from Cohen and Kuhi (1979), we �nd, for the e�etivetemperature of a young G8V star, Teff = 5400 K, and for its olor index, (B � V )0 =0:m75. Then, with the average observed olor hB � V i = 0:m88, we obtain the olorexess E(B � V ) = 0:m13� 0:m25. For the star's distane of 200 p (Grinin et al., 1980),the absolute magnitude is found to be MV = 4:m0 � 0:m3, and, taking into aount thebolometri orretion, we �nd for the star's radius the value of R� = 1:8� 0:2 R�.The projeted rotation rate of DI Cep was estimated as v sin i = 28 km/s (Bouvier etal., 1986) and as 23 km/s (Gameiro and Lago, 1993). If the period we found is the periodof the star's axial rotation, we an estimate the inlination of the rotation axis to the lineof sight, i = 27Æ � 2:Æ5.The analysis of rotational modulation for WTTSs shows that usually the initial epohin suh a yle remains rather stable (Petrov et al., 1994; Grankin, 1998). However,already Herbst et al. (1994) noted phase instability of the periodi light variability forCTTSs. In our opinion, the phase shift an be due to two reasons. First, the value of the
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Figure 1. Top: the equivalent widths of emissions in the spetrum of DI Cep versus the phase of the9-day period; the left panel orresponds to the data from Grinin et al. (1980), and the right panel, theauthor's data. Bottom left: photometry from Grinin et al. (1980). Bottom right: the author'sphotometry.
modulation period an be insuÆiently aurate. In suh a ase, it an be orreted usingthe two di�erent initial epohs, assuming that the ative emission area (hot spot) in theatmosphere of the star does not move. The latter assumption seems rather improbable.Seond, if the value of the 9-day period is preise enough, the displaement of the phase ofthe 9-day period is quite possible if the aretion proess reating the hot spot is unstable.The olor variations of DI Cep are easily explained by the presene of the hot spot(Ismailov, 1988; Fern�andez and Eiroa, 1996), thus the observed 9-day modulation of theemission spetrum and brightness in absene of a orrelation between the absorptionand emission spetrum (Ismailov, 1987a) shows that the hot spot an be loated in theexitation region of the hydrogen emission spetrum, i.e. in the irumstellar environmentor in the disk of the star. To on�dently follow possible displaements of the hot spot,long runs of ontinuous observations are needed.
Referenes:Bouvier, J., Bertout, C., Benz, W., Mayor, M., 1986, Astron. and Astrophys., 165, 110Brodskaya, E. S., 1951, Izv. Krym. Astro�z. Observ., 7, 133Cohen, M., Kuhi, L. V., 1979, Astrophys. J. Suppl. Ser., 41, 743Fern�andez, M., Eiroa, C., 1996, Astron. and Astrophys., 310, 143Gameiro, J. F., Lago, M. T. V. T., 1993, Mon. Not. Roy. Astron. So., 265, 359G�omez de Castro, A. I., Fern�andez, M., 1996, Mon. Not. Roy. Astron. So., 283, 55Grankin, K. N., 1998, Astron. Letters, 24, 497Grinin, V. P., E�mov, Yu. S., Krasnobabtsev, V. I. et al., 1980, Perem. Zvezdy, 21, 247
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A CCD PHOTOMETRIC SEARCH FOR PULSATIONS IN SZ Her

P. SZ�EKELY1;2;31 Department of Experimental Physis and Astronomial Observatory, University of Szeged, D�om t�er 9,Szeged, Hungary, H-67202 Shool of Physis, University of Sydney 2006, NSW Australia3 Guest observer at Konkoly Observatorye-mail: pierre�physx.u-szeged.hu
In a reent omprehensive atalogue of Æ Suti type pulsating stars there are 86 objetsbelonging to binary or multiple stellar systems (Rodr��guez et al., 2000). Of those, only9 stars are omponents of elipsing binaries (Rodr��guez & Breger, 2001). Reent surveysrevealed a few more elipsing binaries with pulsating omponents (e.g. Kim et al., 2003).These stars are desired ompound for asteroseismology in order to identify pulsationmodes through determination of fundamental physial parameters. Another interestingpossibility is the study of tidal e�ets on osillation (Willems & Aerts, 2002).Inspired by this importane, we started a photometri survey of Algol-type elipsingbinaries for pulsating omponents. Sine Æ Suti stars are main-sequene or slightlyevolved A{F type stars in the lower parts of the instability strip, our targets were seletedaording to the spetral type of the omponents. Basi data were extrated primarilyfrom the Hipparos database (ESA 1997). In this paper we present the results obtainedfor SZ Herulis (V=9:m92, �V=1:m75, mean spetral type F0V).Photometri monitoring of this star began early (Dugan, 1923), the �rst visual minimaare dated as bak as 1902. Aording to light urve analysis of Giuriin & Mardirossian(1981), the system is semi-detahed with a Rohe-lobe �lling subgiant seondary star.Cyli O�C variations were noted as well (Mallama 1980, Zavala, 2002), although to ourknowledge, there has not been any detailed period hange study of the star.We arried out standard Johnson{Cousins VRI �ltered CCD observations on 9 nightsin June and July of 2002. In order to obtain good time-resolution, the observations weresingle-�ltered during the given night. The ahieved photometri auray varies between0.01{0.05 mag depending on the weather onditions. The bulk of the data was aquiredwith the 0.4m Cassegrain-telesope of the Szeged Observatory. This telesope was usedwith a ooled SBIG ST{9E CCD amera (512�512 20�m sized, 2�2 binned pixels, �eldof view was 60� 60). The exposure times were 30 seond. One night of data was obtainedwith the 60/90/180 m Shmidt-telesope of the Konkoly Observatory, equipped witha Photometris AT200 CCD amera (1536�1024 KAF 1600 MCII oated CCD hip).The projeted area is 290�180 whih orresponds to an angular resolution of 1:001/pixel.Applying only a few seond exposures { typially 5 seonds { we were able to aomplish
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Table 1: Log of observations and times of minimum.Obs. Date Length [h℄ Telesope Filter HJDmin Type O�C (day)20.06.2002 5.76 0.4m Cass. V 2452446.3795(2) primary 0.003421.06.2002 6.48 0.4m Cass. V24.06.2002 6.24 0.4m Cass. V 2452450.4706(2) primary 0.004005.07.2002 6.48 0.4m Cass. R 2452461.5152(10) seondary 0.004308.07.2002 5.28 0.4m Cass. R 2452464.3777(3) primary 0.003510.07.2002 6.24 0.4m Cass. I 2452466.4207(3) seondary 0.001311.07.2002 6.96 0.4m Cass. I15.07.2002 7.20 0.4m Cass. I21.07.2002 4.80 0.6m Shmidt I 2452477.4705(1) primary 0.0068

relatively fast photometry thus the resulting light urve onsists of more than 1600 datapoints. The omplete dataset ontains of 3 V-�ltered, 2 R-�ltered and 4 I-�ltered nightswith 5481 individual points overing 55.4 hours (see Table 1). The dataset is available atthe IBVS website as 5467-t2.txt.For di�erential photometry we used the nearby stars GSC 2610{1214 (V=11:m82) andGSC 2610{1417 (V=13:m11) as omparison and hek stars, respetively. We were able todetermine six epohs of minimum, four primaries and two seondaries by �tting low-orderpolynomials to seleted parts of the light urves. We list the minima in Table 1. TheO�C data were alulated using the ephemeris HJDmin = 2434987:3959+0:818095693E,while the light urve was phased with HJDmin = 2452446:3795+0:8180644E. The phasedinstrumental light urves in V,R and I are shown in Fig. 1. The light urve is haraterizedby large elipse depths (�V=1:m75, �R=1:m62, �I=1:m5) and slight reetion e�et orellipsoidal variations of about 0:m1.
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Figure 1. The VRI phase diagrams of SZ Her. The urves are shifted vertially for larity.
At �rst sight the light urves did not show disernible light variations due to shortperiod osillation of any of the omponents. To assert more preisely the lak of short-term



IBVS 5467 3
light variations, we performed frequeny analysis of the individual light urves. For this,we alulated the binned phase diagram (the bin size was 0.01), whih was transformedbak to the time domain over the time span of observations. After subtrating thesesmooth data from the original observations, the residuals showed the deviations from themean.For this analyses, we used Period98 written by Sperl (1998). The resulting Fourierspetra with the window funtions are plotted in Fig. 2. We an summarize the resultsas follows. We ould not identify any harateristi frequeny produed by oherentosillation in the residual light urves with amplitudes larger than 0:m004 in V and Rand 0:m007 in I, respetively. We made simulations to estimate possible derease of theFourier-amplitude by the observational errors. Arti�ial datasets were reated onsistingof a low-amplitude single sine wave and di�erent satter levels mimiking our measurementerrors. We found that the alulated amplitudes agreed very well with the initial value(within a few perent), so that our amplitude limits are only slightly a�eted by thenoise. Thus we an ertainly assert there is no Æ Suti-type pulsator in SZ Her with largeramplitudes of pulsation than these upper limits.

Figure 2. Frequeny spetra of the residual light urves. The small inserts show the window funtions.
In addition to this, we have heked the star's reent period hange. The O�C diagram(Kreiner 2001)1 plotted in Fig. 3 shows notieable variations. Assuming that the hangesare periodi, they an be approximated by a sine wave with 0:d015 amplitude and 66 yearperiod.A possible interpretation is the light-time e�et produed by the binary system orbitingaround a third omponent. Assuming these objets are orbiting approximately in the1Available eletronially at http://www.as.wsp.krakow.pl/o-/data/getdata.php3?SZ%20her
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Figure 3. The O�C diagram of SZ Her.
same plane as the omponents of the binary system do (whih is the usual assumptionfor hierarhi systems in elestial mehanis, and, onsequently, the inlination is loseto 90Æ), applying Kepler's third law, we an estimate the mass funtion of the thirdomponent (Zhou & Fu, 1998): (�t)3=P 2orb = f(M3min), where �t is the semi-amplitudeof the O�C diagram,  is the speed of light and Porb is the hypothetial orbital period, i.e66 years. With parameters desribed above we an get f(M3min) = 0:004M�. Aordingto this, the minimum mass of the aompanying objet roughly equals four Jupiters. Onepossibility is that the objet might be a giant planet or a brown dwarf star in ase ofsmaller inlinations.This work has been supported by the Hungarian Ministry of Eduation (FKFP Grant 0010/2001), Hungarian ResearhCounil (OTKA Grant F043203), PRCH Student Siene Foundation and the Australian Researh Counil. The authorwishes to thank the assistane with observing of Bal�azs Cs�ak and lots of advies and help of L.L. Kiss. This researh hasmade use of the SIMBAD database, operated at CDS-Strasbourg, Frane. The NASA ADS Abstrat Servie was used toretrieve data and referenes.Referenes:Dugan, R. S., 1923, ApJ, 58, 164ESA, 1997, The Hipparos and Tyho Catalogues, ESA-SP 1200Giuriin, G., Mardirossian, F., 1981, A&AS, 45, 85Kim, S.-L., Lee, J. W., Kwon, S.-G. et al., 2003, A&A, 405, 231Kreiner, J. M., Kim, C.-H., Nha, I.-S., 2001, An Atlas of O�C Diagrams of ElipsingBinary Stars,Wydawnitwo Naukowe Akademii PedagogiznejMallama, A. D., 1980, ApJS, 44, 241Rodr��guez, E., Breger, M., 2001, A&A, 366, 178Rodr��guez, E., L�opez-Gonz�alez, M. J., L�opez de Coa, P., 2000, A&AS, 144, 469Sperl, M., 1998, Comm. Astr. Seis., 111Willems, B., Aerts, C., 2002, A&A, 384, 441Zavala, R. T., MNamara, B. J., Harrison, T. E. et al., 2002, AJ, 123, 450Zhou, A.-Y., Fu, J.-N., 1998, Delta Suti Star Newsletter, 12, 28



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5468 Konkoly ObservatoryBudapest20 Otober 2003HU ISSN 0374 { 0676
DETECTION OF MAGNETIC FIELD VARIATIONS OVER THEPULSATION PERIOD OF THE roAp STAR  Equ FROM Fe II 6149 LINESAVANOV, I.1;2; MUSAEV, F. A.3;4;5; BONDAR, A. V.51 Astrophysial Institute Potsdam, An der Sternwarte 16, D-14482 Potsdam, Germany;e-mail: isavanov�aip.de2 Crimean Astrophysial Observatory, Nauhny, Ukraine3 Speial Astrophysial Observatory RAS, Nizhnij Arkhyz, Zelenhukskaya, Karahai-Cirassian Republi,369167, Russia; e-mail: faig.�sao.ru4 Shemakha Astrophysial Observatory, Shemakha, Azerbaijan5 Centre for Astronomial, Medial and Eologial Researhes (IC AMER), Terskol, 361605, Russia

Several attempts reently have been made to investigate whih magneti variationsour over the pulsation yle in roAp stars (Hubrig et al., 2003; Leone & Kurtz, 2003).For the �rst time we tried to �nd these variations from observations of the resolved Zeemansplit Fe II � 6149.2 �A spetral line in order to diagnose the line-intensity weighted averageof the modulus of the magneti �eld over the visible stellar hemisphere.In our investigations we used spetra with a resolution of R=120000 obtained with theCoude Ehelle spetrometer MAESTRO (Musaev et al., 1999). It was fed by the 2 metertelesope of the Observatory at Tersol Peak (Northern Cauasia). A Wright InstrumentsCCD 1242�1152 matrix amera with pixel size of 22.5 �m was used. Redution of thespetra was done using the DECH ode (Galasutdinov, 1992). 45 exposures of 80 s eahwere obtained at JD=2452103. The total time of one yle was equal to 110 se. S/Nratio of one spetrum was between 40{60. All details of our data redution proedure,measurements of RV, et. an be found in Malanushenko et al. (1998) and Savanov,Malanushenko & Ryabhikova (1999).Basi results of our investigation are illustrated in Figure 1. Upper and middle panels ofFigure 1 (left side) show phase diagrams for the RV variations of the Nd III � 6145 �A andthe Pr III � 6160 �A lines. RV variations were �tted by a osine urve using an IDLroutine based on the non-linear least-squares Marquardt method (Bevington, 1969). Semi-amplitudes of RV variations are equal to 260 m/s for the Nd III line and 500 m/s for thePr III line (with errors about 40{50 km/s).Periods P were taken from a periodogram analysis whih was performed with thePERDET ode (Breger, 1990) (right panels of Figure 1). The highest peaks for theradial veloity data for Nd III, Pr III and magneti data are at 1.37, 1.33 and 1.33mHz, respetively. With our dataset we annot resolve frequenies mentioned in our RVinvestigations (Savanov, Malanushenko & Ryabhikova, 1999) and in the photometriinvestigations by Martinez et al. (1996). The di�erene in the values of pulsation periodsfound from Nd III and Pr III lines is small but the same e�et was also mentioned byKohukhov & Ryabhikova (2001).
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We also measured the di�erene (Æ�) in wavelength between the entral parts of thetwo omponents of the Fe II � 6149.2 line and determined the orresponding magneti�eld H (mean magneti �eld modulus) derived from the relationH = Æ�=(g Æ�Z);where g is the Lande fator and Æ�Z is the Lorenz unit (see Mathys 1990 for details).From our observations we found that the mean value of the di�erene in wavelengthbetween the entral parts of the two omponents of the Fe II line is equal toÆ� = 0:1808� 0:0067and the mean magneti �eld modulus is equal toH = 3792� 140G:These values an be ompared with results published by Mathys (1990) for JD = 2447637.917:Æ� = 0.171 and H= 3.6 kG.Another estimation of H yields values in the region of 3.4{3.6 kG and an be foundin Mathys & Lanz (1992).The bottom panels of Figure 1 illustrate the results on the variability of H. Aordingto our estimations the amplitude of H variations is equal to 99 � 53 G. The frequenyof the osillations oinides with the one of the RV variations of the Pr III � 6160.24 �Aline and is equal to 1.33 mHz (lose to one of the photometri periods found by Martinezet al., 1996).We on�rm the existene of a small phase di�erene between the radial veloity vari-ations and the magneti variations at an order of 0.20-0.25 yles (0.15 � 0.05 yles byLeone & Kurtz, 2003).The RV variations of eah of the Zeeman omponents of the Fe II � 6149.2 �A lineare below the limit of our detetion (100-120 m/s). This is in agreement with the resultby Kohukhov & Ryabhikova (2001) who found that the average of the omponent'ssemi-amplitude of RV variations is equal to 64 m/s and that the phase shift between RVvariations of Fe II and Pr III, Nd III is about 0.5 of a yle.We suggest that osillations of the mean magneti �eld modulus determined from theomponents of the Fe II � 6149.2 �A line annot be onneted with osillation in spots orthik layer as in the ase of double-ionized rare earth elements.In the paper by Hubrig et al. (2003) �rst theoretial onsiderations of the magneti �eldvariations for magneti roAp stars were presented. These estimations in the partiularase of  Equ imply magneti �eld variations at a level of 8%. From their own observationsHubrig et al (2003) were only able to give an upper limit of 175 G. From polarimetriobservations Leone & Kurtz (2003) deteted magneti variations over a pulsation yle of Equ with an amplitude in the range of 112{240 G for the Nd lines. This is in agreementwith theoretial models expeting 10% variations of the e�etive �eld strength whih equalto 145 G.From our analysis we have found that the amplitude of H is about 200 G whih is 5%of the obtained mean magneti �eld modulus H. However, an estimate for the expeted�eld variations is tightly onneted with the adopted RV data. In general, the availableradial veloity data range implies the magneti �eld variations in the atmospheres of roApstars at a level of approximately 1 to 14 % (Hubrig et al., 2003).
We thank T. Granzer and S. Hubrig for the assistane during the preparation of themanusript.
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Figure 1. Left side: phase plots of the variability of the radial veloity from the Nd III � 6145 �A ,Pr III � 6160 �A lines and the mean magneti �eld modulus H (from top to bottom). Right side: theamplitude spetra for the radial veloity of the Nd III � 6145 �A , Pr III � 6160 �A lines and the meanmagneti �eld modulus H (from top to bottom).
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Referenes:Bevington, P. R., 1969, Data redution and Error Analysis for the Physial Sienes, (MGraw-Hill Book Company)Breger, M., 1990, Comm. Asteroseism., No. 6, 1Galasutdinov, G. A., 1992, Prep. Spets. Astrof. Obs., No. 92Hubrig, S., Kurtz, D. W., Bagnulo, S., et al., 2003, A&A, in pressKohukhov, O., & Ryabhikova, T., 2001, A&A, 374, 615Leone, F., & Kurtz, D. W., 2003, A&A, 407, L67Malanushenko, V., Savanov, I., & Ryabhikova, T., 1998, IBVS, No 4650Martinez, P., Weiss, W. W., Nelson, M. J., et al., 1996, MNRAS, 282, 243Mathys, G., 1990, A&A, 232, 151Mathys, G., & Lanz, T., 1992, A&A, 256, 169Musaev, F. A., Galazutdinov, G. A., Sergeev, A. V., et al., 1999, Kinematika i FizikaNebesnikh Tel, 15, 3Savanov, I. S., Malanushenko, V. P., & Ryabhikova T. A., 1999, Astron. Lett., 25, 802

ERRATUM FOR IBVS 5407We notied an error in the minima of ET Leo whih should be orreted as:Mean time 52726.2809, Mean error 0.0004 Min I (BVR)Mean time 52726.4513, Mean error 0.0002 Min II(BVR)Taner TANRIVERDI



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5469 Konkoly ObservatoryBudapest22 Otober 2003HU ISSN 0374 { 0676CCD PHOTOMETRY OFDT UMa, V672 Her, V868 Oph AND GSC 3135 0673PEJCHA, O.1; ZEJDA, M.2; SOBOTKA, P.31 Okrouhl�a 1, 625 00 Brno, Czeh Republi; e-mail: pejha�meduza.info2 Niholas Copernius Observatory and Planetarium, Krav�� Hora 2, 616 00 Brno, Czeh Republi;e-mail: zejda�hvezdarna.z3 M��ru 636, 280 02 Kol��n 2, Czeh Republi; e-mail: petr.sobotka�astro.z
Name of the objet:DT UMaEquatorial oordinates: Equinox:R.A.= 8h53m44:s9 DEC.= 49Æ1804000 J2000Observatory and telesope:Niholas Copernius Observatory and Planetarium, Brno CZ, 0.4 m Newt.telesopeDetetor: SBIG ST-7Filter(s): un�lteredDate(s) of the observation(s):8 nights between Marh 2002 and January 2003, total of 314 observationsComparison star(s): GSC 3420 1781, Pmag=13.6 (GSC)Chek star(s): GSC 3420 1755, GSC 3420 1089Transformed to a standard system: NoType of variability: RRRemarks:The variability of DT UMa (= GR 301) was disovered by Romano (1980) onAsiago photographi plates with range of variability between 14.3 and 15.8 mag.He suggested that it is an RR Lyr type variable star but wasn't able to give anyephemeris.Table 1 gives maxima timings determined using Tintagel (Gaspani, 1995). Periodof light variations was obtained using PerSea (Maiejewski, 2002). The ephemerisare: Max: = JD 2452339:4563 + 0:321162� E:�0:0077 �0:000002The phased light urve is shown in Figure 1.
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Name of the objet:V672 HerEquatorial oordinates: Equinox:R.A.= 18h44m53:s9 DEC.= 13Æ4101600 J2000Observatory and telesope:Niholas Copernius Observatory and Planetarium, Brno CZ, 0.4 m Newt.telesopeDetetor: SBIG ST-7Filter(s): V(RI)CDate(s) of the observation(s):12 nights between July 2002 and August 2003, total of 706 observationsComparison star(s): GSC 1037 0530, Pmag=13.3 (GSC)Chek star(s): GSC 1037 0906, anonymous at18h44m52.9s+13Æ4204400 [J2000℄Transformed to a standard system: NoType of variability: RRRemarks:Ho�meister (1949) revealed V672 Her (= S 4352) as a short period variable star.No ephemeris has been published.Table 1 gives maxima timings determined using Tintagel (Gaspani, 1995). Periodof light variations was obtained using PerSea (Maiejewski, 2002). The ephemerisare: Max: = JD 2452485:3986 + 0:352456� E:�0:0082 �0:000004The phased light urves are given in Figure 2.Name of the objet:V868 OphEquatorial oordinates: Equinox:R.A.= 17h42m31:s1 DEC.= 03Æ0304100 J2000Observatory and telesope:Niholas Copernius Observatory and Planetarium, Brno CZ, 0.4 m Newt.telesopeDetetor: SBIG ST-7Filter(s): V(RI)C and un�lteredDate(s) of the observation(s):17 nights between May 1998 and August 2003, total of 660 observationsComparison star(s): GSC 0419 0350, Pmag=13.6 (GSC)
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Chek star(s): GSC 0419 0373, anonymous at17h42m22:s8 +03Æ0201600 [J2000℄
Transformed to a standard system: No
Type of variability: RR
Remarks:Ho�meister (1949) revealed V868 Oph (= S 4177 = HV 11025) as a short periodvariable star of RR Lyr type. Aording to G�otz (1957) the star is an elipsingbinary with period of approx. 0.443 days. Although his light urve is obviouslyasymmetri, the lassi�ation persisted in the literature (e.g. Sahade & D�avila,1963; Popova & Kraiheva, 1984). Loher (1977) suggested irregular variationspossibly superimposed on elipses. Our CCD observations prove the star to be anRR type variable.Table 1 gives maxima timings determined using Tintagel (Gaspani, 1995). Periodof light variations was obtained using PerSea (Maiejewski, 2002). The ephemerisare: Max: = JD 2452836:4692 + 0:287381� E:�0:0077 �0:000001The phased �ltered light urves are given in Figure 3.
Name of the objet:GSC 3135 0673
Equatorial oordinates: Equinox:R.A.= 19h39m51:s0 DEC.= 38Æ2100800 J2000
Observatory and telesope:Niholas Copernius Observatory and Planetarium, Brno CZ, 0.4 m Newt.telesope
Detetor: SBIG ST-7
Filter(s): V(I)C and un�ltered
Date(s) of the observation(s):4 nights in September 2003, total of 520 observations
Comparison star(s): GSC 3135 0012, V = 11:55; B � V = 0:76 (Tyho)
Chek star(s): anonymous stars at 19h39m53:s1 +38Æ2500800 and19h39m53:s8 +38Æ2300300 [J2000℄
Transformed to a standard system: No
Type of variability: RR
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Remarks:Variability of this star was disovered in the TASS data (Rihmond et. al 2000;Wils, 2003).Table 1 gives maxima timings determined using Tintagel (Gaspani, 1995). Pe-riod of light variations was obtained ombining our and TASS data using PerSea(Maiejewski, 2002). The ephemeris are:Max: = JD 2452907:3267 + 0:297224� E:�0:0034 �0:000008The phased light urves are given in Figure 4.All data are available upon request.Aknowledgements:We aknowledge overall support and the use of the telesope with CCD ameraof the Niholas Copernius Observatory and Planetarium and Tom Droege's TASSobservations (http://www.tass-survey.org). We would like to thank L. Kr�al andM. Bro�z for software support, A. Pashke for database help. This work has madeuse of the SIMBAD database, operated at CDS, Strasbourg, Frane. The NASAADS Abstrat Servie was used to aess data and referenes.

Table 1: Maxima timings of DT UMa, V672 Her, V868 Oph and GSC 3135 0673Star Hel. JD Error Filter EpohDT UMa 2452339.4563 0.0077 un�ltered 0DT UMa 2452346.5187 0.0081 un�ltered 22DT UMa 2452640.3953 0.0073 un�ltered 937DT UMa 2452651.6350 0.0038 un�ltered 972V672 Her 2452485.4128 0.0069 I 0V672 Her 2452485.4098 0.0088 R 0V672 Her 2452485.3986 0.0082 V 0V672 Her 2452817.4259 0.0051 I 942V672 Her 2452817.4209 0.0042 R 942V672 Her 2452817.4251 0.0064 V 942V672 Her 2452841.3818 0.0044 I 1010V672 Her 2452841.3779 0.0034 R 1010V672 Her 2452841.3810 0.0050 V 1010V868 Oph 2452031.5316 0.0025 un�ltered �2801V868 Oph 2452440.4588 0.0040 un�ltered �1378V868 Oph 2452836.4692 0.0077 un�ltered 0V868 Oph 2452857.4544 0.0031 I 73V868 Oph 2452857.4595 0.0024 R 73V868 Oph 2452857.4707 0.0037 V 73V868 Oph 2452862.3556 0.0028 I 90V868 Oph 2452862.3536 0.0037 R 90V868 Oph 2452862.3390 0.0038 V 90GSC 3135 0673 2452907.3267 0.0054 I 0GSC 3135 0673 2452907.3267 0.0034 V 0
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Figure 1. Un�ltered light urve of DT UMa.
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Figure 2. Light urves of V672 Her.
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Figure 3. Filtered light urves of V868 Oph. The datasets were shifted for plot larity.
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Figure 4. Light urves of GSC 3135 0673 from our data.
Referenes:Gaspani, A., 1995, 3rd GEOS workshop on variable star data aquisition and proessingtehniques, 13-14 May 1995, S. Pellegrino Terme, ItalyG�otz, W., 1957, Ver�o�. Sternw. Sonneberg, 4, 2Ho�meister, C., 1949, Erganzungshefte zu den Astronomishen Nahrihten, Band 12,Nr. 1Loher, K., 1977, BBSAG Bull., 34, 5Maiejewski, G., 2002, PerSea - The period searh program for Windows based on optimalperiod searh method by A.Shwarzenberg-Czerny,http://www.astri.uni.torun.pl/~gm/index down.htmlPopova, M., Kraiheva, Z., 1984, AISAO, 18, 64Rihmond, M. W., Droege, T. F., Gombert, G., Gutzwiller, M., Henden, A. A.,Albertson, C., Beser, N., Molhant, N., Johnson, H., 2000, PASP, 112, 397Romano, G., 1980, IBVS, 1865Sahade, J., D�avila, F. B., 1963, AnAp, 26, 153Wils, P., 2003, vsnet-newvar 2138(http://vsnet.kusastro.kyoto-u.a.jp/vsnet/Mail/vsnet-newvar/msg02138.html)

ERRATUM FOR IBVS 5320The oordinates of GSC 4988-707 and GSC 6328-971 were in error; the orret valuesare: GSC 4988-707 14 30 56.52 -03 11 09.2GSC 6328-971 20 21 53.99 -16 27 03.6
R. Behrend
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MINIMUM TIMES OF SEVERAL ECLIPSING BINARIESDEEG, H. J.1; DOYLE, L. R.2; B�EJAR, V. J. S.1; BLUE, J. E.3; HUVER, S.21 Instituto de Astrof��sia de Canarias, E-38200 La Laguna (Tenerife), Spain; email: hdeeg�ia.es2 SETI Institute, 2035 Landings Drive, Mountain View, CA 94043, USA3 SRI International, 333 Ravenswood Street, Menlo Park, CA 94025, USA

Observatory and telesope:1.5m Carlos Sanhez Telesope (TCS), Teide Obsv., Tenerife, Spain3600Crossley Telesope (CRO) of Lik ObservatoryDetetor: TCS: Single hannel NIR photometer equipped with anInSb detetor and standard H (1.6 �m) �lter, swithingbetween soure and sky every 10 seonds. CRO: CCDKodak KAF4200 with Johnson-Cousins R �lter, 120�120�eld of view.Method of data redution:TCS: derivation of soure magnitudes by on-line redution. Nearby referene starsthat were observed before and after the elipses were used to remove any extintionslope. CRO: 'Vaphot'1(Deeg & Doyle, 2001) di�erential photometry pakage forIRAF, using as referenes several stars visible in the same CCD �eld.
Method of minimum determination:Unless noted otherwise, minimum times were determined with the Kwee-van-Woerden Algorithm (Kwee & van Woerden, 1956)Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄RT And EA/DW/RS 23 11 10.1 +53 01 33 � 36697.8570 0.628930880 1EE Aqr EB/KE: 22 34 42.0 �19 51 35 � 40828.7804 0.50899590 144i Boo EW/KW 15 03 47.3 +47 39 15 � 39852.4644 0.2678176 2VW Cep EW/KW 20 37 21.5 +75 36 01 � 51067.2820 0.2783140 3XX Cep EA/SD 23 38 20.3 +64 20 03 � 41539.5307 2.3373260 1BV Dra EW/KW 15 11 50.4 +61 51 25 � 45739.1151 0.350066568 1FL Lyr EA/DM 19 12 04.9 +46 19 27 � 38221.5535 2.17815381 1TZ Lyr EB/D 18 15 49.7 +41 06 38 � 20669.455 0.52882516 1V566 Oph EW/KW 17 56 52.4 +04 59 15 � 40418.540 0.40964360 1UV Ps EA/D:/RS 01 16 55.1 +06 48 42 � 44932.2977 0.86104716 1ER Vul EW/DW/RS 21 02 25.5 +27 48 26 � 40182.2593 0.69809479 11Code available from ftp://ftp.ia.es/pub/users/hdeeg/tep dist/
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Soure(s) of the ephemeris:1.: Kreiner et al., 2001; 2.: Rovithis & Rovithis-Livaniou, 1990; 3.: Pribulla et al.,2000Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄RT And 50328.6564 0.0001 I H �0.0196 TCS50329.6002 0.0002 II H �0.0192 TCS50330.5441 0.0001 I H �0.0187 TCS51340.9203 0.0001 II R �0.0199 CRO51379.9158 0.0002 II R �0.0182 CROEE Aqr 50654.6889 0.0002 II H �0.0029 TCS44i Boo 50328.4390 0.002 I H 0.0214 TCS,tp50655.4455 0.0003 I H 0.0225 TCSVW Cep 50271.7420 0.003 II R 0.0206 CRO,tp51362.8508 0.0003 I R �0.0007 CROXX Cep 50285.7620 0.002 I R �0.0426 CRO,tp50993.9636 0.0002 I R �0.0507 CRO51346.8959 0.0001 I R �0.0547 CROBV Dra 50330.4145 0.001 II H 0.0013 TCS,tp50653.5264 0.0001 II H 0.0018 TCSFL Lyr 50654.4547 0.0004 I H �0.0008 TCS50655.5427 0.0002 II H �0.0019 TCSTZ Lyr 50657.5611 0.0003 I H 0.0178 TCSV566 Oph 50334.4103 0.0002 I H 0.0373 TCS50652.5025 0.0001 II H 0.0413 TCS50654.5506 0.0001 II H 0.0411 TCSUV Ps 50333.6434 0.0001 I H �0.0032 TCS50334.5051 0.0002 I H �0.0025 TCS50652.6656 0.0001 II H 0.0011 TCS50655.6767 0.0001 I H �0.0015 TCSER Vul 50329.4115 0.0005 II H �0.0046 TCSExplanation of the remarks in the table:TCS, CRO indiate the telesope. tp: minimum determined by traing paper. Usedin ases where data were not apt for proessing by Kwee-van-Woerden algorithm

Referenes:Deeg, H. J.; Doyle, L. R., 2001, \Vaphot - A Pakage for Preision Di�erential AperturePhotometry", in pro. of \Third Workshop on Photometry", Eds. W. Boruki andL. E. Lasher, NASA/CP-2000-209614, p. 85Kreiner, J. M.; Kim, C.-H.; Nha, I.-S., 2001, An Atlas of O {C Diagrams of ElipsingBinary StarsKwee, K. K., & van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327Pribulla, T., Parimuha, S., Vanko, M., 2000, IBVS, 4847Rovithis, P., Rovithis-Livaniou, H., 1990, A&ASS, 86, 523
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PHOTOELECTRIC MINIMA OF SOME ECLIPSING BINARY STARS
SELAM, S. O.; ALBAYRAK, B.; S�ENAVCI, H. V.; TANRIVERD_I, T.; ELMASLI, A.; KARA, A.;AKSU, O.; YILMAZ, M.; KARAKAS�, T.; C� INAR, D.; DEM_IRHAN, M.; S�AH_IN, S�.; C�EV_IKER, S.;G�OZLER, A. P.Ankara University, Faulty of Siene, Astronomy and Spae Sienes Department,06100, Tando�gan, Ankara, Turkey; e-mail: selim�astro1.siene.ankara.edu.tr
Observatory and telesope:30-m Maksutov telesope of the Ankara University ObservatoryDetetor: OPTEC SSP-5A photoeletri photometer (unooled)ontaining a side-on R1414 Hamamatsu photomultiplier.Method of data redution:Redution of the observations were made in the usual way (Hardie, 1962).Method of minimum determination: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℄V363 And EB 01 31 46 +36 05 38 BD+34Æ 0273 48500.3980 1.27799 1OO Aql EW/DW: 19 18 32 +09 18 32 BD+08Æ 4220 49193.4418 0.5067888 2BI CVn EW/KW 13 03 16 +36 37 01 BD+03Æ 2352 45769.538 0.3842059 3BO CVn EW 13 59 08 +40 49 09 BD+41Æ 2450 46895.4483 0.51746168 4YY CrB EW 15 50 32 +37 50 08 BD+38Æ 2701 50000.1496 0.37656416 5AK Her EW/KW 17 13 58 +16 21 01 BD+16Æ 3123 38176.5092 0.42152368 6SW La EW/KW 22 53 42 +37 56 19 BD+37Æ 4715 52505.5960 0.32071417 7AM Leo EW/KW 11 02 11 +09 53 43 BD+10Æ 2235 39936.8303 0.3657972 8U Peg EW/KW 23 57 58 +15 57 10 BD+15Æ 4916 36511.6663 0.3747809 9V351 Peg EW/KW 23 25 25 +15 41 19 BD+15Æ 4830 48500.493 0.593297 10V781 Tau EW/KW 05 50 13 +26 57 43 BD+27Æ 0886 52554.9210 0.344908 11GR Vir EW/KW 14 45 20 �06 44 04 BD�06Æ 4066 45665.6415 0.3469788 12Soure(s) of the ephemeris:1.: ESA (1997); 2.: Demiran & G�urol (1996); 3.: Vandenbroere (1998); 4.: Al-bayrak et al. (2001); 5.: Pribulla & Vanko (2002); 6.: Bookmyer & Kaithuk(1979); 7.: Pribulla et al. (2002); 8.: Demiran & Derman (1992); 9.: Maupome etal. (1991); 10.: Gomez-Forrellad et al. (1999); 11.: Nelson (2003); 12.: Cereda etal. (1988)



2 IBVS 5471Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄V363 And 52855.2955 0.0002 II BV +0.1466 Tn-AkOO Aql 52497.4739 0.0002 II UBV +0.0225 El-C�n52574.2521 0.0006 I UBV +0.0222 S�n-Kr52575.2659 0.0002 I UBV +0.0224 El-Ak52498.4877 0.0001 II UBV +0.0227 Tn-C�nBI CVn 52762.4909 0.0003 I BV +0.0213 Tn-KrBO CVn 52757.5142 0.0002 II BV +0.0013 Kt-C�n52813.3986 0.0052 II BV �0.0002 Kt-KrYY CrB 52814.4004 0.0001 II UBV �0.0015 Tn-AkAK Her 52806.5086 0.0004 II BV +0.0346 S�n-KrkSW La 52863.5142 0.0004 I UBV +0.0012 S�n-C�v52909.5377 0.0002 II BV +0.0022 S�n-C�v52912.2629 0.0002 I BV +0.0013 Tn-Dm52912.4243 0.0004 II BV +0.0024 Tn-DmAM Leo 52727.4902 0.0003 II BV +0.0121 El-S�h52728.4046 0.0006 I BV +0.0120 Tn-Yl52729.3188 0.0004 II BV +0.0117 El-S�h52729.5008 0.0002 I BV +0.0108 El-DmU Peg 52917.4434 0.0003 II UBV �0.0694 Tn-KrkV351 Peg 52924.4121 0.0002 II UBV +0.0000 S�n-GzV781 Tau 52924.4952 0.0001 II UBV +0.0053 S�n-KrkGR Vir 52769.3237 0.0004 I BV �0.0148 El-Gz52769.4964 0.0004 II BV �0.0156 El-Gz52797.4277 0.0005 I UBV �0.0161 S�n-Yl52805.4052 0.0008 I UBV �0.0191 S�n-YlExplanation of the remarks in the table:Observers: Ak: O. Aksu, C�v: S. C�eviker, C�n: D. C� �nar, Dm: M. Demirhan, El:A. Elmasl�, Gz: A.P. G�ozler, Kr: A. Kara, Krk: T. Karaka�s, Kt: E. Kutdemir,S�n: H. V. S�enav�, S�h: S�. S�ahin, Tn: T. Tanr�verdi, Yl: M. Y�lmazAknowledgements:This work was supported by the Turkish Aademy of Sienes in the framework ofthe Young Sientist Award Program (BA/T�UBA-GEB_IP/2001-2-2)Referenes:Albayrak, B., M�uyessero�glu, Z., �Ozdemir, S., 2001, AN, 322, 125Bookmyer, B. B., Kaithuk, R. H., 1979, PASP, 91, 234Cereda, L., Misto, A., Niarhos, P. G., Poretti, E., 1988, A&AS, 76, 255Demiran, O., Derman, E., 1992, AJ, 103, 593Demiran, O., G�urol, B., 1996, A&AS, 115, 333ESA, 1997, The Hipparos & Tyho Catalogues, SP-1200Gomez-Forrellad, J. M., Garia-Melendo, E., Guarro-Flo, J., Nomen-Torres, J., Vidal-Sainz, J., 1999, IBVS, No.4702Hardie, 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, 327Maupome, L., Rodriguez, E., Hobart, M. A., Pena, J. H., Penihe, R., 1991, RMxAA, 22,235Nelson, R. H., 2003, IBVS, No. 5371Pribulla, T., Vanko, M., 2002, CoSka, 32, 79Pribulla, T., Vanko, M., Parimuha, S., Chohol, D., 2002, IBVS, No.5341Vandenbroere, J., 1998, IBVS, No. 4554
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GSC 2139 2190 IS A SLOWLY CHANGING BE VARIABLE AND NOTA HOT LOW MASS POST ASYMPTOTIC GIANT BRANCH STARGREAVES, J.Borrowdale Walk, Northampton, UK
GSC 2139 2190 (�2000 = 19h42m05:s5; Æ2000 = +23Æ1805900, Wyn Evans, 2003) is hara-terized in Gauba et al., (2003), following somewhat on earlier work, as being a possiblehot low mass post asymptoti giant branh (post AGB) star of the pre planetary nebulailk, based on its early spetral lass (it is the OB star LS II +23 17; Stok et al., 1960),H� emission (HBHA 0038-54; Kohoutek and Wehmeyer, 1999) and supposed assoiationwith the adjaent infrared soure IRAS 19399+2312's (Joint IRAS Siene Working Group1988) spetral distribution. The IRAS objet may also be MSX5C G059.3036+00.0819(Egan et al., 1999).During follow up work upon a list of prospetive variable stars earmarked by T. Droege(2003) as part of his TASS Mk IV amera all sky survey (http://www.tass-survey.org),the distint nature of this objet from the usual 'run of the mill' variables was immediatelyapparent.Utilising data for the objet gleaned from the TASS Mk IV online database (Sallmanand Droege, 2003+) it an be seen that it is indeed variable, showing a slow seulardesend on the whole, and is niely on�rmed by ASAS3 data (Pojmanski, 2003+) bothin general trend and at points of overlap, as well as during a small 'spike' event. Thisdisovery of variability within this objet in this way led to the urrent work. The datais repeated here as Figure 1.Low amplitude, nonperiodi, variation over long intervals for luminous post AGB starsis not unpreedented in the literature (eg HD 213985 , Waelkens et al., 1987), so at �rstsight it seems that another andidate suh objet has been disovered.However, several strong piees of ontraditory evidene go against this interpretation.The �rst area of unertainty is the assoiation of this star with the stated IRAS andMSX5C soures. Although these objets often have worse positional errors than theinternal ones quoted in the atalogue, there are many other stars in this rowded Galatiarea that ould just as easily be assoiated with them. Indeed, it is not even ertain if theinfrared soures are the same as eah other, and there is half the distane between theiratalogue positions than either has to GSC 2139 2190. Further, the MSX5C soure isonly visible to band A of that experiment, usually interpreted as due to silion emission,as an be found assoiated with evolved red giants.In this ontext, the 2MASS J�Ks olour of GSC 2139 2190 is given as +0.28, whereasthere are several stars more adjaent to the IRAS and MSX5C soure more than redenough in J � Ks olour to be red giants. Further still, Reed B. Cameron (1998) gives
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GSC 2139 2190 as having U � B = �0:20 and B � V = +0:78 for this star. Utilisingthe dereddening parameter Q = (U � B) � 0:645(B � V ) (Heintze, 1973), Q is {0.70,equivalent to spetral type B2, whih agrees well with the listed spetral type of B1 III(eg Gauba et al., 2003), although B1 IIIe would be more appropriate given by Kohoutekand Wehmeyer (1999). This suggests an approximate E(B � V ) of ~1m for this early Bstar, suggesting that the di�erene between this objet's J �Ks olour and the J �Ksolour for an early B star, a di�erene of about 0:m4 numerially, an be omfortablyattributed to reddening (given the lesser extintion rate at J � Ks than B � V ). Thusit seems unlikely for a star with no near infrared exess of any kind around the 2:2�mmark to be the same objet as the approximately 10�m band A soure in MSX5C, or thelonger infrared wavelength's IRAS soure.The more telling point, however, is that this objet annot be a Population II Haloobjet presently lying oinident upon the Galati Plane simply by the fat that, despiteits position away from the main body of stars, it is a physial member of the open lusterNGC 6823, thus making it an evident Population I objet. Strangely, this point is missedin SIMBAD, where the star is listed as two separate, unlinked, objets at the same position(ALS 10422 and NGC 6823 208), although both these objets' positional and photometridetails make it quite evident that they are the same.The assoiation of this objet with NGC 6823 (itself assoiated with the OB assoiationVulpeula OB1) based on proper motion onsideration was �rst noted in Erikson (1971),and an be readily on�rmed by omparison of the proper motions of the brightest OBstars entral to the open luster with that of GSC 2139 2190 using the latest UCAC2values (Zaharias et al., 2003).A simple independent hek on this an be given via the objets spetral type and theB � V of +0.8 (above) of this star being taken as giving E(B � V ) of 1.1, for a B1 giantwhih should have a B�V of {0.3. Using the widely aepted relation of Av = 3:3E(B�V )gives Av = 3:6, and using that as a orretion to the distane modulus, i.e. m�M �Av,taking the absolute magnitude of a B1 giant as being {4.4 (Jashek and Jashek, 1987),and representing the apparent V magnitude by 10.2, being the median of the V data inFigure 1, gives a distane modulus m�M �Av of 11.0, omparing well with the value of11.5 given by Humphreys and MElroy (1984) for Vulpeula OB1.GSC 2139 2190 is therefore a spetrosopi type Be star of GCVS variability type BE.

Figure 1. TASS Mk IV (squares) and ASAS3 (irles) V observations of GSC 2139 2190.
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GSC 2139 2190 shows low amplitude variability on the time sale of hundreds of days,with at least one instane of a 0.1 V spike on a muh shorter time sale. Althoughthe literature suggests that this is a Population II Halo objet, spei�ally a hot lowmass protoplanetary nebula forming post asymptoti giant branh star, it is in fat aPopulation I Thin Disk objet within an OB Assoiation and a member of an open luster.Given that high Galati latitude Be stars are not unknown, and in fat are relativelyommon (usually being onsidered as 'runaway' objets expelled from binaries born in starforming regions), and that it seems the light urves of variable andidate post AGB andprotoplanetary nebulae stars (ppn) are indistinguishable by morphology, re-examinationof andidate hot low mass post AGB stars may be in order, to ensure their nature isassessed orretly. Formerly, theory led examinations of objets that have been publishedin the literature, inluding the star researhed here, found evidene on�rming GSC 21392190 as likely a andidate hot low mass post AGB / ppn star, whereas when the starwas examined for its own sake in an objet led appraisal, stimulated by a happenstanedisovery of variability during an observational survey, its true nature and environmentwere readily evident.It is also to be remembered, as noted by the CDS themselves, that SIMBAD is primarilya devie for integrating atalogues. This does not neessarily assure that the data withinthe atalogues therein, nor the ross-relationships derived therefrom, are authoritative.There is no indiation that the nearby IRAS and/or MSX5C soures are any more likelyto relate to GSC 2139 2190 than any other objet in the �eld.A detailed spetrosopi analysis of the star would go far in larifying and on�rmingthe issue.Aknowledgements: Patrik Wils without whom this IBVS would have not beenpossible.This researh has utilised SIMBAD and VizieR and ftp holdings via the IAU fundedCDS at Strasbourg. 2MASS all sky data is ourtesy of a NASA/NSF funded projet ofthe University of Massahusetts and IPAC/CalTeh.

Referenes:Droege, T. F., 2003,http://www.tass-survey.org/tass/mailarhive/2003-09/msg00047.htmlEgan, M. P., Prie, S. D., Moshir, M. M., Cohen, M., Tedeso, E., Murdok, T. L., Zweil,A., Burdik, S., Bonito, N., Gugliotti, G. M., Duszlak, J., 1999, Air Fore ResearhLab. Tehnial Rep. AFRL-VS-TR-1999-1522Erikson, R. R., 1971, A&A, 10, 270Evans, D. Wyn, 2003, Carlsberg Meridian Catalogue Volume 13 Version 1.0,http://www.ast.am.a.uk/~dwe/SRF/m13.htmlGauba, G., Parthasarathy, M., Kumar, Brijesh., Yadav, R. K. S., Sagar, R., 2003, A&A,404, 305Heintze, J. R. W., 1973, Proeedings of IAU Symposium, 54, 231Humphreys, R. M., MElroy, D. B., 1984, Catalogue of Stars in Stellar Assoiations andYoung Clusters, http://dsweb.u-strasbg.fr/ftp/ats/V/44/IntroJashek, C. and Jashek, M., 1987, The Classi�ation of Stars, 151, Table 9.12, CambridgeUniversity PressJoint IRAS Siene Working Group, 1988, Infrared Astronomial Satellite Catalogs, ThePoint Soure Catalog, version 2.0, NASA RP-1190
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Kohoutek, L., Wehmeyer, R., 1999, A&AS, 134, 255Pojmanski, G., 2003, http://www.astrouw.edu.pl/gi-asas/asas l/194206+2319.0see Pojmanski, G., 2002, Ata Astronomia, 52, 397Reed, B. Cameron, 1998, Ap.J. Suppl.Ser., 115, 271Sallman, M., Droege, T. F., 2003+, TASS Mk IV Online Database,http://sallman.tass-survey.org/servlet/markiv/template/Download.vmStok, J., Nassau, J. J., Stephenson, C. B., 1960, Hamburger Sternw., Warner & SwaseyObs., 2Waelkens, C., Waters, L. B. F. M., Cassatella, A., Le Bertre, T., Lamers, H. J. G. L. M,1987, A&A, 181, L5Zaharias, N., Urban, S., et al., 2003, Seond US Naval Observatory CCD AstrographCatalog (UCAC2), http://ad.usno.navy.mil/ua/u2 readme.html
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OBSERVATIONS OF THE DWARF NOVA X LEONISSPOGLI, CORRADO1;2; FIORUCCI, MASSIMO1; CAPEZZALI, DANIELE1;2; BRUNOZZI, PAOLO2;FAGOTTI, PAOLO2; MANCINELLI, VANNIO2; SENSI, ANGELO2; FAGOTTI, BARBARA21 Dipartimento di Fisia, Universit�a di Perugia, Via A. Pasoli, 06123 Perugia, Italy2 Gruppo Astro�li Monte Subasio, Piazza Santa Chiara 2, 06081 Assisi, Italy

Dwarf Novae (DN) are a type of atalysmi variable stars that undergo reurrentoutbursts during whih they inrease in brightness by 2-8 magnitudes. X Leo is a dwarfnova that varies from 12.4 V to 16.5 V (Downes et al., 2001), and the reurrene timeof two onseutive outbursts is approximately between 8 and 38 days (Ritter & Kolb,1998). Brun and Petit (1952) onsidered X Leonis the prototype of a sub-group of DNharaterized by asymmetrial maximum of outbursts, frequently of brief duration. Thestar was studied spetrosopially by Shafter & Harkness (1986), they found an orbitalperiod of 0.1644 days. Multi-bands photometri observations were reported by Ehevarria(1984), Sherrington & Jameson (1983), and Szkody (1987). Near-infrared intra-night ob-servations indiate possible ellipsoidal variations (Szkody & Mateo, 1986), not on�rmedin the optial (Howell & Szkody, 1988). The seondary star is lassi�ed as an M2 V(Ritter & Kolb, 1998).We observed the variable from February 22 to June 04, 2003, for a total of 36 obser-vational nights. Observations were done with the 0.33 m and 0.24 m telesopes at thePorziano Astronomial Observatory, and with the 0.40 m Automati Imaging Telesopeat the Perugia University Observatory. The instruments used and the photometri teh-niques have already been desribed in Spogli et al. (1998, 2003). The telesopes areendowed with standard BV RI broad-band �lters. Inter-omparison among results ob-tained with the di�erent instruments shows no relevant systemati di�erene within thetypial standard deviation. The data reported in Table 1 are obtained in di�erential pho-tometry using the alibration stars reported by Misselt (1996). Moreover, we alibratedthese omparison stars with the I �lter by observing, on two photometri nights, severalstandard stars (Landolt, 1992) having (B � V ) from �0.2 to 1.4, over a wide range ofairmass. We followed the light urve in the R band, and obtained the olor indies duringthe outburst phase.Figs. 1 and 2 show the R light urve. Intra-night observations indiate the preseneof variations in the order of few tenths of magnitude. Analyzing the spetral energydistribution in the optial region, obtained using the same proedure desribed in Spogliet al. (1998), we have veri�ed the strong ontribution of the late-type seondary star tothe overall emission. The (V � I) olor index follows the outburst ranging from ' 1:1at minimum to ' 0:2 during the maximum. The same trend is evident for the (R � I)olor index (Fig. 1).
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Table 1: BV RI magnitudes of X LeonisDate JD B V R IUT (2450000+)03/02/22 2693.493 15.36�0.0403/03/07 2706.441 15.11�0.0503/03/08 2707.456 15.10�0.0303/03/12 2711.439 16.26�0.0503/03/14 2713.433 15.77�0.0403/03/28 2727.328 15.5�0.1 15.13�0.04 14.89�0.05 14.55�0.0503/03/28 2727.452 15.13�0.0403/04/05 2734.530 15.55�0.0303/04/05 2735.399 15.72�0.0203/04/08 2738.298 15.98�0.08 15.40�0.04 14.88�0.0403/04/11 2741.495 16.31�0.0503/04/14 2744.367 16.02�0.05 15.63�0.05 14.91�0.0503/04/15 2745.358 15.88�0.08 15.52�0.04 15.00�0.0403/04/22 2752.371 12.28�0.04 12.19�0.04 12.07�0.0403/04/23 2752.504 12.56�0.05 12.40�0.03 12.16�0.03 12.03�0.0403/04/24 2753.505 12.03�0.0503/04/24 2753.518 12.31�0.0303/04/24 2754.459 12.51�0.05 12.42�0.03 12.31�0.03 12.15�0.0403/04/25 2755.416 12.20�0.0303/04/25 2755.425 12.23�0.0403/04/25 2755.443 12.25�0.0403/04/25 2755.453 12.42�0.0403/04/26 2755.505 12.80�0.05 12.55�0.05 12.37�0.03 12.29�0.0403/04/27 2756.505 12.61�0.0403/04/27 2757.382 12.62�0.0503/04/27 2757.403 12.69�0.0503/04/27 2757.414 12.75�0.0503/04/28 2758.436 13.46�0.05 13.25�0.05 13.07�0.05 12.95�0.0403/04/29 2759.436 13.52�0.0503/04/29 2759.443 13.41�0.0503/04/29 2759.445 13.48�0.0503/04/29 2759.451 13.58�0.0503/04/29 2759.467 13.47�0.0503/04/30 2760.474 14.6�0.1 14.33�0.04 14.03�0.05 13.72�0.0403/04/30 2760.477 14.05�0.0503/04/30 2760.482 14.11�0.0503/05/01 2761.436 14.38�0.0503/05/01 2761.465 14.48�0.0503/05/01 2761.470 14.56�0.0503/05/01 2761.481 14.87�0.0503/05/02 2762.452 15.25�0.0503/05/03 2763.454 15.18�0.0503/05/04 2764.499 15.16�0.0503/05/05 2764.506 15.38�0.0503/05/05 2764.512 15.58�0.0503/05/05 2764.522 15.28�0.05
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Table 1: BV RI magnitudes of X Leonis (ontinued)

Date JD B V R IUT (2450000+)03/05/05 2765.428 15.61�0.0503/05/06 2766.427 15.12�0.0503/05/06 2766.445 15.35�0.0503/05/13 2773.415 12.74�0.0503/05/15 2775.431 13.32�0.0503/05/15 2775.442 13.24�0.0503/05/15 2775.449 13.39�0.0503/05/15 2775.457 13.29�0.0503/05/16 2776.467 13.52�0.0503/05/19 2779.438 15.14�0.0503/05/22 2782.433 15.12�0.0503/05/23 2783.457 15.35�0.0503/05/28 2788.438 15.11�0.0403/05/28 2788.447 15.42�0.0403/05/31 2791.459 15.45�0.0403/06/04 2795.445 12.99�0.06
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NEW VARIABLE STAR IN THE FIELD OF EM CygSPOGLI, CORRADO1; FIORUCCI, MASSIMO1; DOLCI, MAURO2; RAIMONDO, GABRIELLA21 Dipartimento di Fisia, Universit�a di Perugia, Via A. Pasoli 06123 Perugia, Italy2 INAF - Teramo Astronomial Observatory, Collurania, Teramo, Italy

During the analysis of our photometri images in the �eld of EM Cyg, we have foundan unidenti�ed extremely red objet (V � I ' 5) that shows variations of some tenths ofmagnitude. The position is RA = 19h38m48:s3, DEC = +30Æ2805800 (J2000); Fig. 1 showsthe �nding hart.

Figure 1. Finding hart of the new variable, entered on the dwarf nova EM Cyg. North is on the top,East on the left; the �eld is 50 � 50 wide.
From the arhival data of the Perugia and Teramo Observatories, we have veri�edthat the objet has been variable sine the �rst CCD frames (in 1997) obtained for themonitoring of the dwarf nova EM Cyg. However, the identi�ation is reent beause ofthe slow variations.
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Figure 4. I � J spetrum of the variable. We have identi�ed the TiO 0.85�m, VO 1.06�m, TiO1.10�m bands

Figure 5. The spetral energy distribution of the variable is onsistent with a 2800-3000 K star. In theH part of the spetrum we have identi�ed the nine CO bands from 1.55 to 1.72 �m.
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The photometri data were obtained with the 0.72 m telesope at the Teramo As-tronomial Observatory, and the 0.40 m Automati Imaging Telesope at the PerugiaUniversity Observatory. Both telesopes are equipped with CCD amera and BV RIJohnson-Cousins broad-band �lters. The instruments used and the photometri teh-niques have already been desribed in Spogli et al. (1998, 2000). The data are obtainedin di�erential photometry using the alibration stars reported by Misselt (1996), andSpogli et al. (2003). Figs 2 and 3 show the I light urve of the variable during 1997 and2000. Variability is on�rmed also with the sparse data obtained in 1998, and 2002. TheRI extreme values and the mean olor indexes are summarized in Table 1. Our V datado not over all the variation amplitude, while in the B band the soure is fainter than18.5 mag. However, results are unertain for the presene of a faint star near the variable.Table 1R max R min I max I min hV �Ri hR � Ii hV � Ii13.7 14.8 11.0 11.8 2.0 3.1 5.1From the maps of dust infrared emission (Shlegel et al., 1998) we an estimate thereddening: AB ' 2:2, AV ' 1:7, AR ' 1:3, AI ' 1:0. It is evident that the soure is veryred, and this reddening annot be due to interstellar absorption alone. It was positivelydeteted by 2MASS (J = 8.55�0.02, H = 7.56�0.02, Ks = 7.04�0.02, Cutri et al. 2003),and MSX (A = 0.20�0.02 Jy, Egan et al. 1999). There is also a radio soure entered'10 arses near the variable, but it is not lear if the radio emission is orrelated to thevariable star. The NVSS Catalogue (Condon et al., 1998) reports an extended 1.4GHzsoure with major and minor axes less than 31.4 and 25.9 arses, respetively. Also theWENSS Catalogue (de Bruyn et al., 1998) reports the presene of a 325 MHz soure witha positional auray of 5-10 arses.For a proper identi�ation of the variable, we have used the SWIRCAM low-resolutionspetrometer (R � 300) at the AZT-24 1.1m telesope of the Campo Imperatore Obser-vatory. The observations were made in September 4th, 2002. Figs 4 and 5 show thatthe soure is a ool-star (Te� = 2800-3000 K), with large TiO, VO and CO absorptionbands. Our onlusion is that the star is a long-period variable, probably a semi-regular.From the observations of this year we expet to have more onstraints to �nd the averageperiod.Referenes:Condon, J. J., Cotton, W. D., Greisen, E. W., et al., 1998, AJ 115, 1693Cutri R.M., Skrutskie M.F., Van Dyk S., et al. 2003, University of Massahusetts andInfrared Proessing and Analysis Center (IPAC/California Institute of Tehnology)(2003)de Bruyn G., Miley G., Rengelink R., et al., 1998, WENSS Collaboration NFRA/ASTRONand Leiden ObservatoryEgan M.P., Prie S.D., Moshir M.M., et al., 1999, Air Fore Researh Lab. TehnialRep. AFRL-VS-TR-1999-1522Misselt, K. A., 1996, PASP, 108, 146Shlegel, D. J., Finkbeiner, D. P., Davis, M., 1998, ApJ 500, 525Spogli, C., Fiorui, M., Raimondo, G., 2000, IBVS, 4944Spogli, C., Fiorui, M., Raimondo, G., 2003, IBVS, 5365Spogli, C., Fiorui, M., Tosti, G., 1998, A&AS, 130, 485
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NSV 25610: A HIGH-AMPLITUDE Æ SCUTI STARWILS, P.1; VAN CAUTEREN, P.1;2; LAMPENS, P.31 Vereniging Voor Sterrenkunde, Belgium; email: patrik.wils�ronos.be2 Beersel Hills Observatory, Laarheidestraat 166, B-1650 Beersel, Belgium; email: paulvanauteren�skynet.be3 Koninklijke Sterrenwaht van Belgi�e, B{1180 Brussel, Belgium; email: patriia.lampens�oma.be

NSV 25610 (= HD 204615 = BD+46Æ3325; �2000 = 21h28m24:s56; Æ2000 = +46Æ40030:008)was suspeted of variability by Yoss et al. (1991). They derived a distane of 215 parse,an absolute magnitude Mv = 2:2, and a total spae veloity S = 32 with omponentsU = 5, V = 31 and W = �2 (in km=s). They also determined V = 8:86 and (B � V ) =+0:27 mag, whih lassi�es this star as of spetral type F2. Piquard (2001) analysed theavailable Tyho data (H�g et al., 2000), and suggested it is a SX Phe variable star witha period of 0.094206 days.This variable star was monitored on �ve nights in September and Otober 2003 atBeersel Hills Observatory (BHO) with a 40-m telesope equipped with an ST10 XMEamera (during three nights) and a 13-m refrator with an ST7E amera (during twonights), using B and V �lters. The total observation time was 28 hours, resulting in622 V and 151 B data points. The frames were redued with the aperture photometryproedure of the Mira AP software pakage.y The brightness of the variable was measuredwith respet to 10 stars in the immediate viinity (with V and B�V ranging from 8.2 to10.6 mag and from 0.0 to 1.4 mag respetively ). The magnitudes were then transformedto standard Johnson B&V magnitudes using the V and B � V values from the Tyhoatalogue (ESA, 1997). Standard deviations on the omparison stars data ranged between0:m005 and 0:m016 mag.Our data on�rm that NSV 25610 is a high amplitude Æ Suti star (HADS), with theperiod given by Piquard (2001). The V magnitude varied between 8.53 and 8.97 mag,while the B magnitude varied between 8.82 and 9.38 mag. Due to its loation near thegalati plane (b = �3:Æ13) and its low spae veloity, the star is most likely a Population Istar, and not a SX Phe variable star. The following improved ephemeris ould be derived:Max: = HJD 2452885:3992 + 0:d0942075� E:� 0:0001 � 0:0000003The list of observed maxima, is given in Table 1. O�C values are given with respet tothe above ephemeris. A phase plot is shown in Fig. 1. Using Period98 (Sperl, 1998), theFourier parameters presented in Table 2 were derived. These an be diretly omparedto those of other Æ Suti stars (Morgan, 2003). However, Fourier terms annot aid todisriminate between these two stellar populations (Poretti, 2002).yThe Mira AP software is produed by Axiom Researh In.
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Table 1. Observed times of maximum.HJD E O � C Filter2452885.3991 0 �0.0001 V2452885.3993 0 0.0001 B2452887.3777 21 0.0001 B2452887.3778 21 0.0002 V2452887.4720 22 0.0002 V2452887.4720 22 0.0002 B2452887.5656 23 �0.0003 V2452887.5658 23 �0.0002 B2452887.6599 24 �0.0002 V2452928.2634 455 �0.0002 V2452928.3582 456 0.0004 V2452928.4520 457 �0.0001 V2452928.5465 458 0.0003 V2452929.2996 466 �0.0002 V2452929.3940 467 �0.0001 V2452929.4885 468 0.0002 V2452929.5823 469 �0.0002 V2452931.4667 489 0.0000 V
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Figure 1. Phased B and V light urves of NSV 25610.
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Table 2. Fourier parameters for the B and V data.Parameter B VA0 9.15 8.80R21 0.269 0.276R31 0.095 0.099R41 0.039 0.043�21 4.17 4.20�31 1.48 1.51�41 5.30 5.37Aknowledgements: P. Lampens aknowledges support from the Fund for Sienti�Researh (FWO) - Flanders (Belgium) through projet G.0178.02. P. Van Cauteren isgrateful to the Royal Observatory of Belgium for putting at his disposal material aquiredby the same FWO projet. Part of the data were aquired with equipment purhasedthanks to a researh fund �naned by the Belgian National Lottery (1999). This researhhas made use of the Simbad and VizieR databases operated at the Centre de Donn�eesAstronomiques (Strasbourg) in Frane.

Referenes:ESA, 1997, The Hipparos and Tyho Catalogues, ESA SP{1200H�g, E., Fabriius, C., Makarov, V. V., Urban, S., Corbin, T., Wyo�, G., Bastian, U.,Shwekendiek, P., Wiene, A., 2000, A&A, 355, L27Morgan, S. M., 2003, PASP, 115, 1250 (http://nitro9.earth.uni.edu/fourier/)Piquard, S., 2001, PhD Dissertation, Strasbourg(http://vizier.u-strasbg.fr/viz-bin/Cat?II/233)Poretti, E., 2002, ASP Conf. Ser., 256, 269, in 'Observational aspets of pulsating B andA stars', ed. C. Sterken & D. KurtzSperl, M., 1998, Manual for Period98 (V1.0.4). A period searh-program for Windowsand Unix, (http://dsn.astro.univie.a.at/~period98)Yoss, K. M., Bell, D. J., Detweiler, H. L., 1991, AJ, 102, 975
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PHOTOELECTRIC MINIMUM TIMES OF SOME ECLIPSING BINARY STARS

BULUT, _I.1; DEM_IRCAN, O.1;21 C�anakkale Astrophysis Researh Center, Terzio�glu Campus, TR-17100, C�anakkale, Turkey2 C�anakkale Onsekiz Mart University, Department of Physis, TR-17100, C�anakkale, Turkeye-mail:ibulut�omu.edu.tr
Observatory and telesope:40-m Cassegrain telesope of the T�UB_ITAKyNational Observatory and 30-mMaksutov 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:Kwee & van Woerden (1956).Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄MR Cyg EA/SD 21 58 57 +47 59 00 BD +47o3622 50314.3217 1.6770343 1V477 Cyg EA/DM 20 05 28 +31 58 18 BD +31o3926 19468.3340 2.3469777 2OX Cas EA/DM 01 09 00 +61 28 15 BD +60o0170 46733.7696 2.48934608 2V821 Cas EA 23 58 49 +53 40 20 BD +52o3575 48500.4459 1.76975 3V364 La EA/DM 22 52 15 +38 44 45 BD +37o4736 49947.4091 7.3515258 4V402 La EA 22 09 15 +44 50 47 BD +44o4041 48500.9800 3.7820 3UW LMi EA 10 43 30 +28 41 09 BD +30o2060 50854.7742 3.874307 5DN UMa EA 11 55 06 +46 28 37 BD +47o1914 44275.6400 1.730411 6Soure(s) of the ephemeris:1.: Linnell et al. (1998); 2.: Kreiner et al.(2001); 3.: ESA (1997);4.: Torres et al. (1999); 5.: Clausen et al. (2001); 6.: Gar��a & Gim�enez (1986)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℄MR Cyg 51056.4105 0.0004 II UBV 0.0011 AUO51061.4446 0.0008 II UBV 0.0041 TUGV477 Cyg 51718.3976 0.0001 I UBV 0.2430 TUG51721.4510 0.0003 II UBV �0.2240 TUG51728.4905 0.0004 II UBV �0.2255 TUG52117.3847 0.0001 I UBV 0.2439 TUG52120.4372 0.0004 II UBV �0.2241 TUGOX Cas 51722.3836 0.0007 I BV �0.0355 TUG52119.4910 0.0006 II UBV 0.0212 TUGV821 Cas 51720.3851 0.0009 II UBV �0.1209 TUG51721.3976 0.0003 I UBV 0.0067 TUGV364 La 49223.4067 0.0003 II UBV 0.1229 AUO49234.3098 0.0003 I UBV �0.0013 AUO49256.3634 0.0004 I UBV �0.0023 AUO51057.4942 0.0003 I UBV 0.0047 AUOV402 La 51719.4730 0.0003 I UBV 0.0110 TUG52115.4040 0.0004 II UBV 0.7230 TUG52116.5720 0.0001 I UBV 0.0000 TUGUW LMi 51939.5807 0.0007 I UBV 0.0005 TUGDN UMa 51716.4305 0.0004 I BV 0.0232 TUGExplanation of the remarks in the table:AUO: Ankara University Observatory, TUG: T�UB_ITAK National ObservatoryAknowledgements:The authors would like to thank the T�UB_ITAK National Observatory for the ob-serving time. This work was partly supported by the Researh Fund of C�anakkaleOnsekiz Mart University.

Referenes:Clausen, J. V., Helt, B. E. and Olsen, E. H., 2001, A&A, 374, 980ESA, 1997, The Hipparos and Tyho Catalogues, SP-1200Gar��a, J. M. and Gim�enez, A., 1986, Ap&SS, 125, 181Hardie, R., 1962, Astr. Teh.: Stars and Stellar Systems, Vol. II, Univ. of Chiago Press,ChiagoKreiner, M. J., Kim, C.-H. and Nha, I.-S., 2001, An Atlas of O{C Diagrams of ElipsingBinaries, Krak�owKwee, K. K. and van Woerden, H., 1956, Bull. Astr. Neth., 12, 327Linnell, A. P., Etzel, P. B., Hubeny, I. and Olson, E. C., 1998, ApJ, 494, 773Torres, G., Lay, C. H. S., Claret, A., Zakirov, M. M., Arzumanyants, G. C., Bayramov,N., Hojaev, A. S., Stefanik, R. P., Latham, D. W. and Sabby, J. A., 1999, AJ, 118,1831
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OPTICAL CCD OBSERVATIONS OF ETA CARINAEAT LA PLATA OBSERVATORYFERN�ANDEZ LAJ�US, E.1;2; GAMEN, R.1;3; SCHWARTZ, M.1; SALERNO, N.1; LLINARES, C.1;FARI~NA, C.1; AMOR��N, R.1; NIEMELA, V.1;41 Faultad de Cienias Astron�omias y Geof��sias, Universidad Naional de La Plata, Paseo del Bosque S/N.B1900FWA La Plata.2 Fellow of UNLP, La Plata, Argentina; e-mail: eajus�faglp.unlp.edu.ar3 Fellow of CONICET, Argentina.4 Member of the Carrera del Investigador Cient���o, CIC, Buenos Aires, Argentina.

In 2003.5 Eta Carinae, suspeted to be a binary system with a period of 5.53 years(f. Damineli et al., 2000), was expeted to undergo an X-ray elipse (f. Cororan etal., 2001). In the framework of an international ampaign to obtain multi-wavelengthobservations of this event, we have obtained optial CCD images of Eta Carinae. About3000 images were aquired in 2003 between January and August. Here we present ourdata of Eta Car obtained before and during the X-ray elipse.

Figure 1. V image of the Eta Carinae region. North is up and East is to the left. Labels follow thenomenlature of Feinstein et al. (1973).
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Figure 2. Relative B and V magnitudes of Eta Car observed between 20th January and 29th August,2003. Bars represent the sample standard deviations. Along the top axis, orbital phases are indiated,alulated aording to the ephemeris: helioentri X-ray minimum = 1997.95 + 5.53609E (Cororan2003).
The images were aquired through Johnson-Cousins BVRI �lters with a PhotometrisSTAR I CCD amera attahed to the 0.8-m reetor (f/20.06 Cassegrain) at La PlataObservatory, Argentina. The detetor used is a Thomson-CSF TH7883 sienti�-gradefront-illuminated hip, Peltier ooled, of 384 � 576 pixels (23 �m square pixel). Ourinstrumental on�guration results in 1:09 � 2:08 �eld images with an oversampled sale of0:003 per pixel. BVRI passbands used are those reommended by Bessell (1990) for oatedCCDs. One of our images is reprodued in Figure 1, with identi�ations of the objets.Di�erential photometry of Eta Car was determined using HDE 303308 as omparisonstar. This star was found to have onstant light by Sterken et al (2001) and Freyhammer
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et al (2001). In order to give values approximate to the standard magnitudes of Eta Car,we have added to our relative magnitudes the UBV RI Johnson-Kron-Cousins photometryof HDE 303308 by Feinstein (1982), i.e. B = 8.27, V = 8.15, R = 8.01 and I = 7.85.Instrumental magnitudes of eah star were determined by means of aperture photom-etry. In order to minimize small utuations, due to noise, the instrumental magnitudes,were alulated as an average of individual values determined in 6 apertures for Eta Carand 4 apertures for HDE 303308, seleted onstruting CCD growth urves (Howell et al.,1989) for the �rst observed frames. The radii of the apertures for Eta Car were between80 and 105 pixels, and those for HDE 303308 between 40 and 60 pixels, with inrementsof 5 pixels. The values of the apertures were kept the same for all of the frames observedduring the ampaign.

Figure 3. The same as Fig. 2 for relative R and I magnitudes.
Typial individual errors of B, V, R, I instrumental magnitudes are 0.008, 0.004, 0.006,
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and 0.01 mag respetively. Mean di�erential magnitudes of Eta Car were alulated fromthe instrumental magnitudes of a series of images obtained within intervals of 100-minutes(� 0.000035 of orbital phase). Standard deviations were also alulated for eah meanmagnitude. These data are available through the IBVS-website as a table (5477-t1.txt)where, in suessive olumns we quote for eah �lter, the Julian Date of eah observation,the mean di�erential magnitude, the standard deviation of the mean, and the number ofimages inluded in the mean values.Variations of the observed B, V, R, I magnitudes of Eta Car from January to August,2003, are shown in Figures 2 and 3. The optial variations seem to follow the behaviourof Eta Car observed in X-rays by RXTE, available on the web page of Dr. M. Cororan(2003). We notie a fading of optial light about 10 days after the elipse in X-ray wasobserved (phase 2.0 in the Figures 2 and 3). This fading is similar in shape to the infraredminimum observed during the previous X-ray elipse of Eta Car (Feast et al., 2001).An interpretation of this light fading as an optial elipse of the Eta Car systemis pending an analysis inorporating all the data olleted during the multi-wavelengthampaign of observations of this 2003.5 event.The partiipation of the following students in obtaining the observations: AnabellaAraudo, Gisela Romero, Ariel S�anhez Camus, Silvia Siilia, Lautaro Simontahi, AndreaTorres and Javier V�asquez is gratefully aknowledged. We thank the referee, Dr. C.Sterken, for valuable suggestions whih improved the presentation of this paper.
Referenes:Bessell, M., 1990, PASP, 102, 1181Cororan, M. F., Ishibashi, K., Swank, J. H., & Petre, R., 2001, ApJ, 547, 1034Cororan, M. F., 2003, private ommuniation, seehttp://lheawww.gsf.nasa.gov/users/ororan/eta ar/etaar rxte lighturve/Damineli, A., Kaufer, A., Wolf, B., Stahl, O., Lopes, D., & de Ara�ujo, F., 2000, ApJ,528, L101Feast, M., Whitelok, P., Marang, F., 2001, MNRAS, 322, 741Feinstein, A., 1982, AJ, 87, 1012Feinstein, A., Marrao, H., Muzzio, J.C., 1973, A&AS, 12, 331Freyhammer, L., Clausen, J., Arentoft, T., & Sterken, C., 2001, A&A, 369, 561Howell, S. B., 1989, PASP, 101, 616Sterken, C., Freyhammer, L., Arentoft, T., van Genderen, A. M., 2001, ASP Conf Ser,233, 39
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SIX SUSPECTED VARIABLE STARS IDENTIFIED AS ASTEROIDSBEDIENT, J. R.1464 Molehu Dr. Honolulu, Hawaii 96818-1917 USA; e-mail: bedient�hawaii.rr.om
In 1926-31, F. E. Ross published in the Astronomial Journal 10 lists of new variablestars he deteted while blinking photographi plates during the searh for his famous high-proper-motion stars. No lassi�ations were given; his observations onsisted of pairs ofobservations from plates he made and a series taken by E. E. Barnard about 15 yearsearlier. In the years sine, most of his variables have been followed up or independentlyredisovered and assigned permanent designations in the General Catalogue of VariableStars (Kholopov et al., 1998). Ross' variables have been found to run the gamut of types:Miras, semi-regulars, RR Lyrae, Cepheids, and at least one ative galaxy nuleus, SV* R2001 (Baumert and Cudworth, 1981).A signi�ant fration of Ross' detetions remain atalogued as suspeted variables, orunatalogued other than in Ross' original papers. Ross himself noted that some of hisdetetions, partiularly those deteted at one epoh and not at the other, were \opento question" and possibly asteroids (1926b). He noted further that proving a detetedvariable was atually an asteroid \would be an exeedingly diÆult matter". In 2003, thisis no longer the ase. The Solar System Dynamis Group of the Jet Propulsion Laboratoryhas made available via the Internet tools to rapidly identify small solar system bodies ina given �eld at any epoh after the year 1800, and to quikly alulate fully-perturbedn-body oordinates for any of over 71,000 objets (Chamberlin, 2002).To searh for possible asteroids misidenti�ed as suspeted variable stars, objets wereseleted from Ross' lists, with the following harateristis:1. Only seen at one epoh2. Not near an obvious andidate star on Digital Sky Survey images3. Not assoiated with an IRAS or bright 2MASS soure (possible LPV)4. Not assoiated with a ROSAT X-ray soure (possible CV)Applying these riteria resulted in 24 andidates being seleted. Of the 24, 6 (Table 1)were positively determined to be asteroids by omparing the suspeted variable positionwith the results of a searh for asteroids present near that position at the stated epoh.The positions given below for the asteroids are those of losest approah to Ross' positionduring hours of darkness at the observing site. All positions given are equinox J2000; alltimes and dates are UT.1In order to avoid onfusion with Ross' proper motion stars, I refer to his variables by the SIMBAD-style designation,SV* R NNN.
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Table 1: Table 1: Ross Variables Identi�ed as AsteroidsRoss No. NSV No. AsteroidSV* R 038 4748 (24) ThemisSV* R 039 4796 (39) LaetitiaSV* R 089 13752 (115) ThyraSV* R 136 308 (137) MeliboeaSV* R 206 5338 (26) ProserpinaSV* R 352 1982 (451) Patientia

Details on spei� objets:SV* R 038 = NSV 4748. Not seen (to magnitude 15) on Barnard's plate, 1904November 92; seen on Ross' plate, 1925 Marh 31:
Datum RA De. MagnitudeRoss (1926a) 10h08m14s +12Æ28:00 10.0(24) Themis at 01:00 10h08m14:s16 +12Æ28001:005 11.44

SV* R 039 = NSV 4796. Not seen (to magnitude 15) on Barnard's plate, 1907Marh 9; seen on Ross' plate, 1925 Marh 31:
Datum RA De. MagnitudeRoss (1926a) 10h15m27s +12Æ10:05 11.5(39) Laetitia at 02:50 10h15m27:s26 +12Æ10029:003 10.90

SV* R 089 = NSV 13752. Visible on Barnard's plate on 1904 June 20; not seen(to magnitude 15) on Ross' plate, 1925 August 20:
Datum RA De. MagnitudeRoss (1926a) 21h31m18s �17Æ47:04 11(115) Thyra at 07:15 21h31m18:s85 �17Æ47024:001 11.47

SV* R 136 = NSV 308 = SV* P 27 = CSV 96. Not seen on Barnard's plate,1906 September 21, also not deteted on 44 plates in the Sonneberg olletion taken be-tween 1930 Otober 19 and 1939 August 24 (Sandig, 1950); visible on Ross' plate, 1925November 14:
Datum RA De. MagnitudeRoss (1926b) 00h49m19s +04Æ51:04 12(137) Meliboea at 04:45 00h49m19:s17 +04Æ51021:009 12.552Ross' papers give the loal date of the observation.
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SV* R 206 = NSV 5338. Visible on Barnard's plate, 1909 April 10; not seen onRoss' plate, 1927 April 6:

Datum RA De. MagnitudeRoss (1927) 11h47m43s +05Æ31:01 11(26) Proserpina at 03:00 11h47m43:s07 +05Æ31016:005 11.12
SV* R 352 = AAVSO 0520+26 = NSV 1982. Not seen (to magnitude 15) onBarnard's plate, 1906 Otober 13, visible on Ross' plate, 1927 February 22:Datum RA De. MagnitudeRoss (1929) 05h26m37s +26Æ43:05 11(451) Patientia at 03:00 05h26m38:s29 +26Æ43024:003 11.12The ombination of absene on one plate, presene on the other and lose orrelationin time and magnitude to predited asteroid positions demonstrate that these 6 suspetedvariables are not stars at all, but solar system objets in Barnard and Ross' �elds.A further 10 andidates (Table 2) were found not to be solar system objets using thesame proess, with no asteroid found. These 11 were relatively bright (magnitude 12 orless), and the population of asteroids this bright is well enough known to be onsideredomplete.

Table 2: Table 2: Ross Variables Not Identi�ed as AsteroidsSV* R 040 SV* R 166 SV* R 168SV* R 199 SV* R 230 SV* R 243SV* R 329 SV* R 349 SV* R 369SV* R 376
The remaining 8 (Table 3) had ambiguous searh results, possibly due to positionerrors. Examination of the original plates and further database work will be required topositively identify the nature of these objets.

Table 3: Table 3: Ross Variables that Cannot be CharaterizedSV* R 025 SV* R 029 SV* R 130SV* R 160 SV* R 225 SV* R 231SV* R 331 SV* R 344
Aknowledgements:This researh has made use of the VizieR atalogue aess tool and the Aladin intera-tive sky atlas, CDS, Strasbourg, Frane; NASA's Astrophysis Data System BibliographiServies and JPL's HORIZONS On-Line Solar System Data and Ephemeris ComputationServie.
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LIMITS ON PULSATIONS IN TWO ECLIPSING BINARIES:AY Cam AND RW CrBDEREKAS, A.1;3; KISS, L. L.1;3; SZAB�O, GY. M.2;3; V�ARADI, M.2;31 Shool of Physis, University of Sydney 2006, Australia; e-mail: derekas�physis.usyd.edu.au2 Department of Experimental Physis and Astronomial Observatory, University of Szeged, Szeged, D�om t�er9., 6720, Hungary3 Guest Observer, Piszk�estet}o Station, Konkoly Observatory, Hungary

In the reent years, the interest in Æ Suti stars in elipsing binary systems has beenonstantly inreasing. There are a few ongoing surveys (e.g., Mkrtihian et al., 2002;Kim et al., 2003) aiming the identi�ation of pulsating omponents in Algol systems ofA-F spetral types. Our group has already published results of a similar survey (Kiss,2002; Sz�ekely, 2003) and this paper presents an analysis for two other stars. The targetobjets were AY Camelopardalis (BD+77Æ328, sp. type A5�F5 (Lay, 1987), mV =9:69 � 10:26 mag, P � 2:735d) and RW Coronae Borealis (HD 139815, sp. type F2V,mV = 10:22� 10:78 mag, P � 0:726d). The spetral types of these stars suggested theremight be Æ Suti-like pulsations and these are the subjets of the present paper (RW CrBhas already been investigated by Kim et al. (2003) with negative result).
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Figure 1. The phase diagrams of AY Cam inB and V . Note the very similar depths of theprimary and the seondary minimum. Figure 2. The phase diagrams of RW CrB inV(RI)C �lters.
Our observations have been arried out at two observatories, on 15 nights in total.AY Cam was observed on nine nights between July 26 and Deember 31, 2001, while RWCrB on six nights between May 15 and June 21, 2002. The data of AY Cam were obtainedat the Piszk�estet}o Station of the Konkoly Observatory using the 0.6m Shmidt-telesope
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Table 1: Details of the observations and new times of minimum.obs. date hours �lter HJDmin obs. date hours �lter HJDminAY Cam 31/12/2001 2.93 B �26/07/2001 2.04 V � RW CrB28/07/2001 5.84 V 2452119.5240 15/05/2002 6.95 V �29/07/2001 0.65 V � 16/05/2002 7.43 V 2452411.345530/07/2001 6.75 V � 17/05/2002 7.31 V 2452412.429031/07/2001 7.25 V � 18/05/2002 7.15 V 2452413.523101/08/2001 2.16 V � 20/07/2002 3.14 V,R,I �27/12/2001 12.79 B 2452271.3097 21/07/2002 4.70 V,R,I 2452477.4488�30/12/2001 10.00 B �� mean epoh in three �lters

equipped with a Photometris AT200 CCD amera (1536�1024 pixels) and standard BV�lters. The V(RI)C photometry of RW CrB was taken at the Szeged Observatory with the0.4m Cassegrain telesope using an SBIG ST�9E CCD amera (512�512 pixels). Theexposure times largely varied between 10 s and 60 s, depending on the �lter, telesope,star and weather onditions. The journal of the observations is listed in Table 1.

Figure 3. The amplitude spetra of AY Cam (top panel: B-�ltered data, bottom panel: V-�ltereddata). Small panels show the window funtion on the same frequeny sale.
The images were redued with aperture photometry using IRAF1/digiphot. We hoselose GSC stars as omparisons whih did not show any signi�ant brightness variationswithin�0.02 mag (as judged from the omp�hek satter). To derease the observationalnoise, we averaged all points taken within 60 s. All data were phased (Figs. 1-2) usingthe following ephemerides: AY Cam | HJDmin = 2452119:5240+2:7349658 �E; RW CrB| HJDmin = 2452411:3455 + 0:7264114 � E (periods were taken from the GCVS).We determined new times of minimum for both stars (Table 1). The epohs for AY Camwere adopted as the middle point of the at minima, while for RW CrB, they were1IRAF is distributed by the National Optial Astronomy Observatories,whih are operated by the Assoiation of Uni-versities for Researh in Astronomy, In., under ooperative agreement with the National Siene Foundation.
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alulated by �tting low-order (4-5) polynomials to the light urves around minima.Sine none of the individual light urves showed the absene of osillations unambigu-ously, we examined the data with standard Fourier-analysis. For this, it was neessary toremove slow trends from the light urves aused by the variations outside elipses. We�tted the lowest order polynomials to the light urves whih reeted the trend but didnot any of the faster and smaller variations (typially from linear to third-order). For theelipses, polynomials were �tted separately to the asending and the desending branhes.After the trend subtration, a period analysis of the residual light urve data was per-formed using Period98 of Sperl (1998). Fourier-spetra were alulated for the B and V(Figure 3) and the V (Figure 4) �ltered data for AY Cam and RW CrB, respetively. Thesignal-to-noise ratios (S/N) of the highest peaks in the Fourier-spetra were determinedand ompared to the proposed limit of signi�ane (S=N > 4) suggested by Breger et al.(1993).The results are as follows. We ould not detet any signi�ant periodi signal inAY Cam with amplitudes greater than 3 mmag in B and 2 mmag in V. Similarly, weon�rm the result by Kim et al. (2003) on the absene of osillations in RW CrB byputting an upper limit of 2 mmag in V. We have also heked the noise e�ets on amplitudedetermination by injeting pure sine waves into the data with amplitudes lose to thegiven limits. The alulated spetra revealed them with amplitudes smaller by about10%. Therefore, the real upper limits might be larger by �10%.

Figure 4. The amplitude spetrum of RW CrB in V. The small panel shows the window funtion onthe same frequeny sale.
Aknowledgements: This work has been supported by the FKFP Grant 0010/2001, OTKA Grant #F043203 and Aus-tralian Researh Counil. The warm hospitality of the sta� of the Konkoly Observatory is gratefully aknowledged. TheNASA ADS Abstrat Servie was used to aess data and referenes. This researh has made use of the SIMBAD database,operated at CDS-Strasbourg, Frane.
Referenes:Breger, M., Stih J., Garrido, R., et al., 1993, A&A, 271, 482Kim, S. L., Lee, J. W., Kwon, S. G., et al., 2003, A&A, 405, 231Kiss, L. L., 2002, IBVS, No. 5355Lay, C. H., 1987, AJ, 94, 1670Mkrtihian, D. E., et al., 2002, ASP Conf. Series, 256, 96Sperl, M., 1998, Comm. Astroseis., 111Sz�ekely, P., 2003, IBVS, No. 5467
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NEW ELEMENTS FOR 80 ECLIPSING BINARIESOTERO, SEBASTI�AN A.Grupo Wezen 1 88, Centro de Estudios Astron�omios (CEA), Liga Iberoameriana de Astronoma (LIADA);e-mail: varsao�fullzero.om.ar

The publi availability of the ASAS-3 database (Pojmanski, 2002) has given the op-portunity of searhing for variability in a large number of southern stars that lie betweenmagnitudes 8 and 13, extending the range to 7-14 if proper are in analysing the data istaken. This study presents new elements for elipsing binaries determined using ASAS-3and Hipparos (Perryman et al., 1997) databases. TASS data (Droege, 2003) were alsoused for some seleted stars in equatorial zones. Some new elipsing binaries are also pre-sented. Two atalogues have been used to detet the andidates for this study: the Hip-paros Catalogue and the New Catalogue of Suspeted Variable Stars (NSV) (Kukarkinand Kholopov, 1982) and its supplement (NSVS) (Kazarovetz et al., 1998). All starsshowing mean Hp magnitudes lose to the maximum Hp values in the Hipparos Vari-ability Annex were identi�ed and their ASAS-3 data subsequently obtained. Some turnedout to be onstant, but most of them were bona-�de elipsing binaries. This approahexludes the detetion of EW-type binaries. Stars lassi�ed as possible elipsing systems(of all types) in the NSV atalogues were also heked using the ASAS-3 database. Mostof them turned out to be true elipsing binaries and some were pulsating stars, mostlyof the SR and RR-types. Also heked were stars with a spetral type between O and Gthat had no given lassi�ation within the NSV atalogues, often with positive results.The urrent paper features the �rst set of results of this study. The method of bisetedhords was used to determine times of minima. The auray depends on the quantity andquality of the observations. Elements were found with AVE (Barber�a, 1999) and a Mi-rosoft Exel period searh utility kindly provided by Patrik Wils (Wils, 2003). Suspetobservations (saturated data in ASAS-3 and agged observations in the Hipparos Epohphotometry) were disarded before any analysis was undertaken. Hipparos observationshave been transformed to V using a table by the author (Otero, 2001). Table 1 shows thelist of variables. The �rst olumn gives the variable star designation by alphabetial orderaording to the GCVS (blank for newly disovered variables). The following olumnsgive another identi�er; the brightness range of the variable, with the magnitude of se-ondary elipse between brakets; the epoh of minimum light derived from the ompletedataset; the period; the variability lass and the spetral type with a note to the spetraltype soure.
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Table 1. New elements for 80 elipsing binary stars.Star Name Magnitude range Epoh Period Type Spetral typeVariable Other ID (V) (HJD2440000+) (days)AK For HIP 016247 9.12{9.57 (9.33) 12655.671 3.98100 EA K4V (4)DK Tu * HIP 110842 6.85{7.06 (6.92) 8323.542 5.337933 EA A1mA5-F0 (1)DN Cru * HIP 060786 8.76{9.05(9.04:) 12654.849 9.88134 EA B8V (1)DN Tu * HIP 114175 8.51{8.70 (8.68) 12068.780 5.85488 EA F3V (1)FM Leo HIP 054766 8.44{8.94(8.93:) 8202.940 6.72863 EA F7V (5)GSC 7915 0741 9.78{10.01 (9.99) 12470.531 0.841185 EW:HD 101131 7.13{7.24 (7.17) 7964.840 9.64645 EA O6.5 V((f))+O8.5 V (6)HD 174110 9.15{9.24 (9.22) 12104.641 29.717 EA B8III (1)IQ Lup HIP 070840 10.31{10.66(10.43) 8682.838 3.54005 EA G0 (12)KT CMa * HIP 032758 9.40{9.76 (9.6:) 8700.185 5.19010 EA B7II/III (5)MP TrA * HIP 078526 7.79{7.92 (7.85) 8077.897 2.069719 EA B7Ib/II (1)NSV 00969 HD 017886 9.28{9.90 (9.32) 12564.723 2.59226 EA A2/A3V (3)NSV 03376 HD 053649 9.02{9.16 (9.13) 12785.566 3.5230 EB B0.5III (8)NSV 03526 GSC 7638 2163 12.39{13.56(12.52) 12183.820 2.15233 EANSV 03589 HD 058872 7.82{8.23 (8.08) 12784.540 7.0508 EA F2V (2)NSV 03608 GSC 7116 1545 11.87{12.47(12.43) 12877.892 0.92015 EWNSV 03646 HD 060476 7.86{8.13(7.94:) 12763.433 2.6713 EA B8II/III (4)NSV 03688 HD 061961 7.98{8.33 (8.12) 12643.764 0.780408 EB A3III (4)NSV 03887 HD 066671 9.11{9.32 (9.25) 11928.652 7.2845 EA A3V (4)NSV 03934 HD 068296 8.72{9.09 (8.97) 11964.603 2.02218 EA/KE B8V (3)NSV 04120 GSC 7135 1108 11.11{11.59(11.37) 11965.577 1.49296 EBNSV 04419 GSC 5470 0539 10.48{11.11(10.58) 12732.719 3.15077 EA A3 (14)NSV 04542 GSC 8953 1247 10.87{11.50(11.45) 12615.737 0.80110 EWNSV 04561 HD 309731 10.38{11.18(11.06) 11948.606 3.16583 EA/KE A5 (9)NSV 04950 GSC 9219 1118 10.81{11.38(11.32) 11880.770 3.51151 EANSV 05643 GSC 7242 0828 11.80{12.65(12.57) 11905.805 0.323464 EWNSV 05704 GSC 7246 1161 11.20{12.2(12.18:) 12454.529 0.3483075 EWNSV 07337 GSC 6191 1122 11.14{13.1 (11.22) 12845.597 1.238751 EANSV 07597* HIP 080022 8.67{8.86 (8.85) 8022.005 5.66215 EA F6V (1)NSV 07976* HD 151475 8.00{8.22 (8.21) 12102.557 0.770478 EW/KE B2V (13)NSV 08117* GSC 7372 0122 10.59{10.78(10.64) 12929.460 2.08355 EB: A0 (11)NSV 08266 GSC 6812 0691 11.55{12.7 (12.57:) 12726.1 53.05 EBNSV 08766 GSC 6235 2570 12.7{14.0:(14.0:) 12756.766 3.40949 EANSV 09510 GSC 8343 1979 10.14{10.63(10.57) 12764.755 2.41887 EA F8 (15)NSV 09870 HD 163233 9.17{9.72 (9.70) 12441.669 4.24319 EA A0IV (11)NSV 10497 GSC 6265 0740 11.56{12.7 (11.86) 12442.697 4.11315 EBNSV 11243 HD 172666 10.05{10.52(10.27) 12104.601 6.4478 EA A9IV (11)NSV 12416 GSC 7451 0595 12.86{13.74:(13.6:) 12180.497 2.6954 EANSV 13346 GSC 7968 1243 11.75{12.46(12.14) 12025.820 1.62873 EANSV 13389 GSC 7968 0581 12.82{13.47:(13.45:) 12465.696 2.018848 EANSV 13515 HD 200670 7.65{8.05 (8.00) 12623.549 0.410687 EW F6/F7V (3)NSV 13551 GSC 5779 0162 12.4{12.95:(12.85:) 12540.611 0.429583 EWNSV 13712 HD 204179 7.73{8.12 (8.04) 12437.798 0.753572 EW F3IV/V (3)NSV 13737 HD 204370 7.50{8.18(8.14:) 12854.862 5.9532 EA A9V (2)NSV 15107 HIP 002486 9.70{9.92 (9.75) 8635.666 2.277687 EA F3V (3)NSV 15203 HIP 004332 8.67{9.16 (8.90) 12227.588 11.03574 EA G5V (3)NSV 15212* HIP 004505 9.99{10.18(10.04) 11881.544 1.577216 EA: F2V (3)NSV 17376* HIP 034775 9.26{9.42 (9.39) 8496.256 1.60498 EB F8 (11)NSV 18844 HIP 057032 8.41{8.57:(8.53:) 8009.675 3.115733 EA A2V+F6V (1)NSV 20064* HIP 069617 9.55{9.71(9.64:) 12738.708 2.20957 EA: B2V (16)NSV 20311* HIP 075994 7.87{7.98 (7.90) 8574.241 1.086152 EB: F3V (1)NSV 20329 HIP 076254 8.57{8.76 (8.73) 8127.076 4.73065 EA A4V (1)NSV 20495* HIP 078808 10.07{10.36(10.34:) 8657.588 3.97413 EA F5 (15)NSV 20579* HIP 079970 8.86{9.04 (9.01) 7963.349 4.00305 EA B9IV (2)NSV 20831 HD 326440 10.09{10.52(10.35) 12481.518 3.92070 EA B0.5V (8)NSV 21910 HIP 085377 8.90{9.08 (8.96) 7921.793 1.859839 EB B4III (2)
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Table 1. New elements for 80 elipsing binary stars.Star Name Magnitude range Epoh Period Type Spetral typeVariable Other ID (V) (HJD2440000+) (days)NSV 24609 HIP 092372 9.30{9.57 (9.35) 12760.834 2.59849 EB A0:V: (17)NSV 24630* HIP 092943 8.09{8.40 (8.26) 12810.870 3.88181 EA B9V (18)NSV 24714 HIP 094482 8.91{9.01 (8.98) 12070.764 6.07195 EB B6III (5)NSV 24931* HIP 098034 8.53{8.62 (8.61) 8404.165 2.69466 EB F5/F6V (2)NSV 24968 HD 189676 8.27{8.64 (8.43) 12527.618 3.40078 EA B9 (11)NSV 25330 HIP 102842 9.21{9.48 (9.34) 12845.852 2.47867 EA/RS: G2/G3V (1)NSV 25363* HIP 102935 7.59{7.69 (7.64) 7985.661 0.806982 EB F0V (4)NSV 25590* HIP 105915 9.18{9.33 (9.23) 11905.532 1.155466 EB F5V (1)NX Vel HIP 042433 7.19{7.29 (7.26) 8256.485 2.91990 EA O8V: (19)RZ Cae * HIP 021213 7.62{7.90 (7.78) 8092.281 2.486955 EA A4V (3)SW Pyx * GSC 6569 3789 10.76{13.6: (10.88) 12056.450 2.98328 EAV340 Vel * HIP 050463 7.83{7.96 (7.93) 11928.774 3.55953 EA A3mA6-A7 (2)V349 Vel * HIP 051355 9.53{9.68 (9.67) 8710.806 3.02447 EA F3(IVp Sr) (2)V362 Pav HIP 092330 7.39{7.62 (7.44) 8223.088 2.748435 EA A2mA5-A9 (1)V373 Nor * HIP 080545 8.46{8.76 (8.64) 8997.670 4.94787 EA B9V (1)V414 Pup * HIP 039229 8.79{9.12 (8.94) 12167.867 4.74922 EA+ACV Ap Si (4)V438 Pup * HIP 041250 5.95{6.19 (6.17) 7976.370 4.9350 EA B3V (2)V963 Cen * HIP 064941 8.60{8.98 (8.77) 11950.730 15.2693 EA+RS: G2V (1)V1046 So* HIP 078919 9.25{9.66 (9.63) 8528.387 11.11641 EA A1mA7-F0 (3)V1082 So* HIP 086163 10.0{10.48(10.34) 12096.300 23.446 EA B0.5Ib (8)V2365 Oph HIP 083891 8.86{9.14 (8.94) 7909.540 4.86562 EA A2 (11)V2383 Oph* HIP 086509 10.23{11.09(10.48) 12083.640 0.5022043 EA+BY K7V (20)VV Crt HIP 056139 9.39{9.62 (9.6:) 8624.332 2.295599 EA/RS: G2V (4)WZ Pi * HIP 026772 9.20{9.60 (9.27) 8836.287 1.21672 EA A2mA7-A9 (1)

Soures of spetral type: (1) Houk and Cowley, 1975. (2) Houk, 1978. (3) Houk, 1982.(4) Houk and Smith-Moore, 1988. (5) Houk and Swift, 1999. (6) Gies et al., 2002. (7)Shalen, 1935. (8) Kennedy, 1983. (9) Nesterov et al., 1995. (10) Garrison et al., 1977.(11) Wright et al., 2003. (12) Perryman et al., 1997. (13) Whiteoak, 1963. (14) Kholopovet al., 2003. (15) Spener and Jakson, 1939. (16) Feast et al., 1957. (17) Busombe,1998. (18) Busombe, 1999. (19) Morgan et al., 1955. (20) Upgren et al., 1972.Notes on individual stars:DK Tu = Visual binary. A= 6.9; B= 10.2. Sep. 2:001 (Perryman et al., 1997)DN Cru = Seondary elipse might be the primary. Eentri system.DN Tu = Period might be half the value given. Very short elipses.GSC 7915 0741 = CPD -38 7598. Might be an RR-type star with half the period.HD 101131 = HIP 56726 in the open luster IC 2944. Eentri. Slight apsidal motion.Period for primary elipse given. Studied as a non-elipsing system by Gies et al. (2002).HD 174110 = BD-10 4817.KT CMa = Wrong period suggested in the HIP atalogue. (9.480 d.)MP TrA = Eentri system. Visual binary. A= 8.5; B= 8.6 Hp. Sep. 0:001 (Perryman etal., 1997).NSV 07597 = Visual binary. A= 9.2; B= 10.0 Hp. Sep. 0:006 (Perryman et al., 1997)NSV 07976 = V magnitudes alibrated with GCPD data (Mermilliod et al., 1997). ASAS-3 data ontaminated by ompanion.NSV 08117 = Might be EA-type.NSV 15212 = Might be EB-type.NSV 17376 = Koen and Eyer (2002) give per= 0.8025 d.NSV 20064 = Might be EB-type.
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NSV 20311 = Might be EA-type. Koen and Eyer (2002) give per= 0.5431 d.NSV 20495 = Visual triple. AB= 6:008; AC= 10:005 (Worley and Douglass, 1997).NSV 20579 = Eentri binary.NSV 24630 = Eentri. Slight apsidal motion. Period for primary elipse given.NSV 24931 = Koen and Eyer (2002) give per= 1.34736 d.NSV 25363 = Handler (1999) wrongly lassi�ed it as a DSCT? with a 0.526 d. period.NSV 25590 = Koen and Eyer (2002) give per= 0.57773 d.RZ Cae = Visual binary. A= 7.8; B= 9.6. Sep. 3:001 (Perryman et al., 1997).SW Pyx = No period in the literature.V340 Vel = Visual binary. A= 8.3; B= 9.2 Hp. Sep. 0:003 (Perryman et al., 1997).V349 Vel = Also an intrinsi variable? (ACV: or DSCT:). Binarity may have ausedproblems with HIP photometry. Visual binary. A= 10.0; B= 11.2 Hp. Sep. 1:001.V373 Nor = Eentri system.V414 Pup = Synhronous rotation. ACV and EA period are the same. ACV var. = 0.05mag.V438 Pup = Very eentri. Multiple system. A= 6.9; a= 8.0; B= 7.0 (Tokovinin, 1997).Sep. AB= 0:0045; Aa= 0:00049 (Hartkopf et al., 1996). Period disovered by visual observa-tions. HIP atalogue suggested 5.699 d.V963 Cen = Very eentri. 0.08 mag. satter at maximum: possible RS-type.V1046 So = Eentri.V1082 So = Very eentri. Also possible ACYG-type.V2383 Oph = Koen and Eyer (2002) give per= 0.12555 d.V4386 Sgr = Too few observations of minima II. Seondary minimum might be the pri-mary.WZ Pi = Koen and Eyer (2002) give per= 0.60835 d.

Figure 1. Lighturve of HD 101131 showing Hipparos and ASAS-3 observations.
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Figure 2. Lighturve of V373 Nor showing Hipparos and ASAS-3 observations.

Figure 3. Lighturve of V414 Pup showing Hipparos and ASAS-3 observations.
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COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5481 Konkoly ObservatoryBudapest25 November 2003HU ISSN 0374 { 0676FOUR RR LYRAE STARS WITH VARIABLE PERIODS IN OPHIUCHUSH�AUSSLER, K.1; BERTHOLD, T.1;2; KROLL, P.21 Bruno-H.-B�urgel-Sternwarte, T�opelstr. 46, D-04746 Hartha, Germany2 Sternwarte Sonneberg, Sternwartestr. 32, D-96515 Sonneberg, Germanyemail: sternwartehartha�lyos.de, tb�stw.tu-ilmenau.de, pk�stw.tu-ilmenau.de
The disovery of the variability of these stars has been reported by Hughes-Boye andHuruhata (1942) and Ho�meister (1966, 1967); but there were no ephemeris publisheduntil today. Photographi plates of a �eld entered around 67 Oph, taken with theSonneberg Observatory 40m Astrograph during three intervals spread over the yearsfrom 1938-1994, were used to hek the behaviour of these objets (see Table 1). Toavoid e�ets of yle ount ambiguities due to the somewhat inauspiiously distributedplates with large gaps in time, importane has been attahed to get well-�tted ompositelight urves representing all available observations. Therefore the reported period hangesrepresent the smallest value of period alteration suitable to ahieve this aim. The elementslisted below were obtained by means of least-squares solutions.Photographi amplitudes were derived with respet to magnitudes of the omparisonstars given in Table 2. Individual data are available upon request.Remarks:V823 OphElements valid for J.D. 2429100-2441200 and J.D. 2444000-2449500 resp.V825 OphElements valid for J.D. 2429700-2441200 and J.D. 2443300-2449500 resp.NSV 9820Elements given below are at least valid for an interval of JD 2438200-2449500. Unfortu-nately there were not enough older plates available to determine the date of the periodhange as well as the value of the period ating in the time before the interval mentionedabove. The star was announed by Ho�meister to be an elipsing binary of EB type.NSV 10115Elements valid for J.D. 2429100-2440500 and J.D. 2443300-2449500 resp.This researh made use of the SIMBAD data base, operated by the CDS at Strasbourg,Frane.
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Table 1. Summary of this paperStar Type Epoh Period Max. Min. M�m No. of2400000+ (day) PlatesV823 Oph (1) RRab 29785.481 0.5176480 14:m7 15:m5 0:p15 103�13 �8V823 Oph (2) 49154.516 0.5176251 93�18 �31V825 Oph (1) RR 29816.434 0.2940934 13:m7 14:m2 114�6 �3V825 Oph (2) 48802.505 0.2941175 133�16 �24NSV 9820 RRab 48801.529 0.5326038 14:m6 15:m5 0:p12 217�11 �10NSV 10115 (1) RRab 29786.519 0.5440501 15:m0 16:m1 0:p13 88�14 �10NSV 10115 (2) 49124.475 0.5440106 56�15 �41

Table 2. Comparison stars and ross referenesV823 Oph V825 OphHV 11044 HV 11047USNO 0900-10538562 USNO 0900-10598218Comp. No. USNO m� USNO m�1 0900-10551987 14:m3 0900-10595254 13:m52 0900-10540298 15:m0 0900-10608192 14:m03 0900-10538956 15:m34 0900-10541236 15:m7
NSV 9820 NSV 10115S 9844 S 9287USNO 0900-10833595 USNO 0900-11413039Comp. No. USNO m� USNO m�1 0900-10828563 14:m4 0900-11409203 15:m42 0900-10834041 14:m9 0900-11412225 16:m13 0900-10826923 15:m14 0900-10831651 15:m3� Magnitudes refer to the B values of the USNO�A2.0 atalogue



4 IBVS 5481
Table 3. Helioentri times of maxima and O � C values aording to the elements derived in this paper;the more reent seond set of elements was used in the ases with two given sets.Star JD (max.�) Epoh O � C Star JD (max.�) Epoh O � CV823 Oph 29785.481 �37418 �0.539 V825 Oph 47388.390 �4808 0.00229786.522 �37416 �0.533 47390.470 �4801 0.02329843.446 �37306 �0.548 47391.347 �4798 0.01838528.528 �20528 �0.180 47395.434 �4784 �0.01339682.428 �18299 �0.066 47418.349 �4706 �0.03939683.420 �18297 �0.109 48802.482 0 �0.02339684.461 �18295 �0.104 NSV 9820 29808.450 �35660 �0.43039712.391 �18241 �0.125 29816.447 �35645 �0.42241150.468 �15463 �0.011 39685.503 �17116 0.01945087.521 �7857 �0.014 39708.397 �17073 0.01145115.486 �7803 �0.001 40444.438 �15691 �0.00647387.377 �3414 0.033 40803.395 �15017 �0.02448362.554 �1530 0.005 41179.418 �14311 �0.01949154.493 0 �0.023 45492.490 �6213 0.028V825 Oph 29786.438 �64659 1.278 45916.405 �5417 �0.01029788.495 �64652 1.276 46507.630 �4307 0.02529816.433 �64557 1.273 47386.398 �2657 �0.00329843.474 �64465 1.255 48801.513 0 �0.01629844.389 �64462 1.288 NSV 10115 29785.438 �35547 �1.09139651.484 �31115 0.446 29786.522 �35545 �1.09539684.461 �31003 0.481 29816.433 �35490 �1.10539686.492 �30996 0.454 38901.500 �18791 �0.47139702.398 �30942 0.477 39611.517 �17486 �0.38839712.391 �30908 0.470 39648.507 �17418 �0.39145492.490 �11254 �0.017 39684.461 �17352 �0.34245822.489 �10132 �0.017 46298.342 �5195 0.00246272.507 �8602 0.001 46554.584 �4724 0.01546288.406 �8548 0.017 47387.432 �3193 �0.01746506.628 �7806 0.004 48067.449 �1943 �0.01447368.432 �4876 0.044 49124.489 0 0.014� Mid-exposure times of plates with brightest observations
Referenes:Ho�meister, C., 1966, Astron. Nahr., 289, 139Ho�meister, C., 1967, Astron. Nahr., 290, 43Hughes-Boye, E., Huruhata, M., 1942, Harvard Annals, 109, 4
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HIPPARCOS ECLIPSING BINARIES SHOWING APSIDAL MOTIONOTERO, SEBASTI�AN A.Grupo Wezen 1 88, Centro de Estudios Astron�omios (CEA), Liga Iberoameriana de Astronom��a (LIADA);e-mail: varsao�fullzero.om.ar
Combination of the publily available Hipparos data (Perryman et al., 1997) from1989-1993 and ASAS-3 data (Pojmanski, 2002) from 2001 to the present allows the dete-tion of apsidal motion in three elipsing binaries disovered by the satellite. Table 1 liststhe main parameters of the stars. The �rst olumn gives the variable star designation.The following olumns show the V band range (with the seondary elipse magnitudebetween brakets), the period of the primary and seondary elipse respetively, and thevariability and spetral types. Table 1.Star V magnitude Period I Period II Type SpV366 Pup 8.07 �8.59 (8.47) 2.4840254 2.483898 EA B9V*PT Vel 7.02 �7.70:(7.37:) 1.8020075 1.802035 EA A0V**V466 Car 7.27 �7.55 (7.46) 3.455800 3.455887 EA B8/9V**Houk & Cowley, 1975.*Houk, 1978.Hipparos observations have been transformed to V using a table by the author (Otero,2001). The method of biseted hords was used to determine times of minima. The a-uray depends on the quantity and quality of the observations. Wrong observations(random data points deviating >0.05 mag. from the mean folded light urve) were dis-arded before any analysis was made.Table 2 show times of minima and residuals for all the stars based on the primaryelipse period to make the phase shift of the seondary elipse evident.Individual stars1) V366 Puppis = NSV 3555 = HIP 35607 = HD 57897 is a known visual binary system(WDS07209-4831 AB), with an 8.4 mag. primary and a 9.6 seondary 700 away aordingto the WDS (Worley et al., 1997). It was �rst suspeted as a variable star (BV 438)bak in 1964 (Strohmeier et al., 1964a). Its period ould not be solved in the HipparosCatalogue. The primary is the elipsing binary with the following light elements:Min I = HJD2447860:351(�0:001) + 2:4840254(�0:0000020)� EMinII = HJD2447861:900(�0:100) + 2:4838980(�0:0000050)� E
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Table 2.Star HJD+2400000(�) O � C Min Soure*V366 Pup 47861.900(0.100) 0.000 II H48635.365(0.010) �0.002 I H51905.708(0.030) �0.185 II A52033.514(0.010) 0.000 I A52234.714(0.010) �0.006 I A52787.502(0.050) �0.220 II APT Vel 48294.360(0.020) 0.000 II H52425.479(0.020) �0.017 I A52651.704(0.020) 0.090 II A52789.521(0.020) 0.019 I A52922.862(0.010) 0.012 I AV466 Car 48316.908(0.020) 0.017 I H48779.943(0.020) �0.025 I H49047.376(0.020) �0.002 II H51931.658(0.010) 0.000 I A51967.612(0.020) 0.083 II A52539.853(0.020) �0.025 I A52940.765(0.020) 0.014 I A*H = Hipparos; A = ASAS-3

Elipse durations are very di�erent, the seondary during 0.29 and the primary 0.11days. The light urve an be seen in Figure 1a. The apsidal motion is fast and omparableto that of GL Carinae (Gim�enez & Clausen, 1986) whih shows a 25 years-period. If weuse the primary elipse period as a referene, V366 Pup elipse shifted from phase 0.63in 1989 to phase 0.54 in 2003. Figure 1b shows this e�et learly.

Figure 1. Light urve of V366 Pup showing Hipparos (�lled irles) and ASAS-3 observations (openirles).
2) PT Velorum = NSV 4409 = HIP 45079 = HD 79154 was �rst suspeted of variabilityin 1964 and named BV 469 (Strohmeier et al., 1964b). Its elipsing nature was disoveredby Hipparos whih solved a period of 1.80201 days. Comparison with ASAS-3 data also
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Figure 2. Phase shift in the seondary elipse of V366 Pup. Filled irles are Hipparos observations.Open irles and rosses are 2000-2001 and 2002-2003 data from ASAS-3 respetively.
revealed apsidal motion.Min I = HJD2448293:493(�0:001) + 1:8020075(�0:0000010)� EMinII = HJD2448294:360(�0:020) + 1:8020350(�0:0000010)� EPrimary elipse lasts 0.23 days and seondary 0.17 days. The latter shifted from phase0.48 to 0.53. Both elipses lak observations at the instant of minimum light so moreobservations are needed to on�rm the amplitude and nature of the elipses.

Figure 3. Light urve of PT Vel showing Hipparos (�lled irles) and ASAS-3 observations (openirles).
3) V466 Carinae = NSV 4003 = HIP 40666 = HD 70333 was �rst disovered to bevariable by Strohmeier (1966) who designated it as BV 821. Its period was published in
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the Hipparos Catalogue. ASAS-3 data again show a slight displaement in the seondaryelipse over these ten years. However, this is small if ompared with the previous asesand goes from phase 0.38 to 0.41. Light elements:Min I = HJD2448036:971(�0:02) + 3:455800(�0:000001)� EMinII = HJD2448038:284(�0:05) + 3:455887(�0:000002)� EElipses seem to be total (this needs on�rmation) and last 0.35 (primary) and 0.27(seondary) days.

Figure 4. Light urve of V466 Car showing Hipparos (�lled irles) and ASAS-3 observations (openirles).
Aknowledgements: This researh has made use of the SIMBAD and VizieR databasesoperated at the Centre de Donn�ees Astronomiques (Strasbourg) in Frane. The authorwants to thank John Greaves for his suggestions in the preparation of this paper.

Referenes:Gim�enez, A., Clausen, J. V., 1986, A&A, 161, 275Houk, N., Cowley, A. P., 1975, Dept. of Astronomy, Univ. of Mihigan Ann Arbor,Catalogue of two dimensional spetral types for the HD stars, Vol. 1Houk, N., 1978, Dept. of Astronomy, Univ. of Mihigan Ann Arbor, Catalogue of twodimensional spetral types for the HD stars, Vol. 2Otero, S., 2001, (http://ar.geoities.om/varsao/onversion entre hp.htm)Perryman, M. A. C., et al., 1997, A&A, 323, L49, The Hipparos CataloguePojmanski, G., 2002, Ata Astronomia, 52, 397, The All Sky Automated SurveyStrohmeier, W., Knigge, R., Ott, H., 1964a, IBVS, No. 62Strohmeier, W., Knigge, R., Ott, H., 1964b, IBVS, No. 66Strohmeier, W., 1966, IBVS, No. 158Worley, C. E., Douglass, G. G., 1997, A&AS, 125, 523, The Washington Visual DoubleStar Catalog, 1996.0
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A REVISED PERIOD FOR THE MIRA VARIABLE AW AURIGAETEMPLETON, M. R.Amerian Assoiation of Variable Star Observers (AAVSO), 25 Birh Street, Cambridge, MA 02138, USA;email: aavso�aavso.org
AW Aurigae { �:5h40m00:s7; Æ:+28Æ42049:000 (J2000) { is listed in the GCVS as a Miravariable with a period of 695 days. The published period is one of the longest amongthe Miras, making AW Aurigae an objet of some astrophysial interest. However, thisperiod was onsidered preliminary by Kurohkin (1951), and the quoted (O � C) valuesare very large. The star was among the 58 Mira variables studied by Whitney (1960)at the request of B.V. Kukarkin, to better determine their elements. Whitney did notrevise the 695-day period for this star, though like Kurohkin he also noted very largeresiduals in his (O�C) analysis. Although the star has been mentioned as part of severalMira population studies sine then, no disussion or re�nement of its period appears in theliterature. As part of a larger projet to study seular hanges in Mira variable pulsations,I analyzed visual and CCD data from the Amerian Assoiation of Variable Star Observers(AAVSO) International Database (ID), along with Harvard College Observatory (HCO)photographi plate data for AW Aurigae, and ompared the period determined usingthese data to the period given in the GCVS. I �nd that the period quoted in the GCVSis inorret, and that the best-�tting period to the available data is 449.3 � 0.7 days.I used three separate data sets to determine the orret period: visual observationsfrom the AAVSO ID (380 total observations, 148 positive observations), CCD V -bandobservations from the AAVSO ID (27 total observations, 24 positive), and blue-sensitivephotographi plate observations from HCO (197 total observations, 46 positive). Thevisual observations span the longest period of time of the three data sets (JD 2439851 to2452904; Deember 1967 to September 2003), and so were used for the Fourier analysis.I used the CLEANest program (Foster, 1996) to ompute the Fourier transform shown inFigure 1. The strongest peak is entered on a period of 449:3 � 0:7 days (� = 2:225 �10�3 y/d). Although the data is noisy, the 449.3-day peak and its Fourier harmoni at224.7 days are both stronger than any other peak in the spetrum. There is a weak signalat about 720 days, but given the noise level it may be spurious.Based upon Fourier analysis of the visual data alone, the best ephemeris of AW Aurigaeappears to be Max = JD2445320 + 449:3 � E: (1)The post-1967 HCO plates agree with this ephemeris, as do the AAVSO V -band CCDobservations. However, there is a signi�ant phase shift between the maxima preditedby this ephemeris and the maxima obtained from the HCO photographi plate data from1928 to 1952. Table 1 gives previously published dates of maximum for AW Aurigae as
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Table 1: Dates of maxima of AW Aurigae. Dates taken from Kurohkin (1951) and Whitney (1960)are given without error bars. Dates derived from HCO plate data and AAVSO observations should beonsidered aurate to �20 days.JD Max E Soure JD Max E Soure JD Max E Soure2419447 �58 Kurohkin 2431540 �31 HCO 2445320 0 AAVSO2424448 �47 Kurohkin 2432010 �30 HCO 2445790 1 AAVSO2424857 �46 Kurohkin 2432440 �29 HCO 2446220 2 AAVSO2425250 �45 HCO 2434712 �24 Whitney 2446670 3 AAVSO2425700 �44 HCO 2435095 �23 Whitney 2447130 4 AAVSO2426150 �43 HCO 2439920 �12 AAVSO 2447610 5 AAVSO2426580 �42 HCO 2440360 �11 AAVSO 2448010 6 AAVSO2427041 �41 Kurohkin 2440820 �10 AAVSO 2448470 7 AAVSO2427490 �40 HCO 2441240 �9 AAVSO 2448900 8 AAVSO2427960 �39 HCO 2441730 �8 AAVSO 2449370 9 AAVSO2428380 �38 HCO 2442210 �7 AAVSO 2449850 10 AAVSO2428820 �37 HCO 2442630 �6 AAVSO 2450270 11 AAVSO2429283 �36 Kurohkin 2443090 �5 AAVSO 2450720 12 AAVSO2429760 �35 HCO 2443540 �4 AAVSO 2451170 13 AAVSO2430220 �34 HCO 2443960 �3 AAVSO 2451610 14 AAVSO2430640 �33 HCO 2444450 �2 AAVSO 2452080 15 AAVSO2431110 �32 HCO 2444900 �1 AAVSO 2452530 16 AAVSO
well as dates derived from the AAVSO and HCO data, and Figure 2 shows the resulting(O�C) diagram. While the HCO and AAVSO visual data seem to be well-�t by a periodof 449.3 days, the maxima derived from the 1928-1952 HCO plate data are o�set in phaseby nearly 150 days from the ephemeris given above.The best-de�ned maximum of the HCO plate data lies at JD 2427490, and althoughwe deteted few maxima with the plate data, Kurohkin (1951) gives a date of maxi-mum (m = 12:3) of JD 2427041 obtained by Shajn (1933). Assuming these two datesare atually maxima, then the period is 449 days, onsistent with the 449.3-day periodgiven the unertainty of the maxima dates. Kurohkin lists another date of maximumof JD 2419447, and the time di�erene between these two maxima orresponds to 16.9yles of 449.3 days or exatly 17 yles of 446.7 days, both results being reasonable giventhe measurement errors.Figure 3 shows the AAVSO visual and V -band data and the 1928-1952 HCO photo-graphi plate data folded with a period of 449.3 days. This folding period is an exellent�t to the data, though both the visual and plate data show signi�ant satter. All threedata sets were folded with the GCVS period of 695 days, and the resulting folded lighturves (not shown) were learly inoherent. Therefore, it appears that the 449.3-dayperiod mathes all available data, with the only unertainty being the reason for the dis-ontinuity in (O � C). There are only two data points in the 1952-1967 gap, publishedby Whitney (1960). The latter of these two points has a residual of around 100 days,muh lower than the points preeeding it. While it suggests a possible trend downwardin (O � C), it may also be a random utuation. Analysis of other data arhives besidesthe Harvard plate arhives will be neessary to understand AW Aurigae's behavior duringthis time.Though the revised period is likely the orret one, there is still substantial satter in
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the (O � C) residuals and in the folded visual light urve. In the ase of the (O � C)residuals, this may be due in large part to the sarity of data and subsequent poor �ttingof a mean urve to individual yles. However, given the satter in the folded visual data,it may also be due in part to intrinsi, yle-to-yle variations. Suh behavior is observedin some other long-period Miras like Z Tau (Zijlstra & Bedding, 2003), and may indiatethat AW Aurigae has a \meandering" period. Furthermore, the large jump in (O � C)suggests that the star may not have maintained the 449.3-day period throughout thespan of observations. Unfortunately, the data overage is not suÆient to enable a morethorough analysis suh as wavelet transformation, and it is diÆult to more preiselydetermine the dates of maximum with the available data.In summary, the period of the Mira variable AWAurigae appears to be about 449.3 days,rather than the very long period of 695 days given in the GCVS. This period is still longrelative to most Mira variables, but is not otherwise noteworthy. A disontinuity in the(O � C) diagram suggests a possible temporary hange in period or phase shift in pul-sation, but both the 1967-2003 visual data and the 1928-1952 HCO plate data are bothwell-�t by a 449.3-day period. The (O � C) residuals show some satter, whih ould beattributed to poor determination of the dates of maxima or to real variations. The latteris observed in other Mira variables with similarly long periods, and better time-series ov-erage in future observations would be valuable in determining whether the period trulyvaries. Furthermore, the searh for and analysis of arhival data spanning the time be-tween 1952 and 1967 will be neessary to understand the behavior of this star, and areenouraged.

Figure 1. Fourier transform of AAVSO visual data for AW Aurigae. The strongest peak is entered on449.3 days. The peak at 224.7 days (� 0:00445 y/d) is the seond Fourier harmoni of the main peak.There is a muh weaker peak around 720 days, but this may be spurious.
I would like to thank Dr. Janet Mattei and Aaron Prie for their assistane in thepreparation of this paper, along with the 45 visual and 4 CCD observers of the AAVSOwhose observations made this work possible. Thanks also to Alison Doane and the HarvardCollege Observatory for aess to the Harvard photographi plate olletion.
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Figure 2. (O-C) diagram showing the dates of maximum derived from both the visual and HCO patrolplate data. There is a very large jump in (O-C) values between 1952 and 1967, suggesting either atemporary period hange or a phase shift in the pulsations.

Figure 3. AAVSO visual data (left panel), AAVSO V -band CCD data (enter panel), and HCOphotographi plate data (right panel) of AW Aurigae, folded with a period of 449.3 days. The foldingperiod is an exellent �t to the observations. Diamonds: positive observations; triangles: fainter-thanobservations.

Referenes:Foster, G., 1996, AJ, 112, 1709Kurohkin, N. E., 1951, Perem. Zvezdy, 8, No. 5, 351Shajn, P., 1933, Perem. Zvezdy, 4, No. 4, 119Whitney, B. S., 1960, AJ, 65, 381Zijlstra, A. A. & Bedding, T. R., 2003, JAVSO, 31, 2
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PHOTOELECTRIC MINIMA OF SELECTED ECLIPSING BINARIES(BAV MITTEILUNGEN NO. 158)AGERER, FRANZ; H�UBSCHER, JOACHIMBundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Munsterdamm 90, 12169 Berlin,Germany
In this 49th ompilation of BAV results, photoeletri observations obtained in theyears 2002 till 2003 are presented on 247 variable stars giving 581 minima. All momentsof the minima are helioentri. The errors are tabulated in olumn `�'. The values inolumn `O�C' are determined without inorporation of nonlinear terms. The referenesare given in the setion `Remarks'. All information about photometers and �lters arespei�ed in the olumn `Rem'. The observations were made at private observatories. Thephotoeletri measurements and all the light urves with evaluations an be obtained fromthe oÆe of the BAV for inspetion.

Table 1: Elipsing binariesVariable Min JD 24. . . � Obs O � C Fil RemXZ And 52321.3483 .0007 ATB +0:1203 GCVS 85 1)52530.3718 SIR +0:1230 GCVS 85 -Ir 10)AP And 52530.3705 .0002 RAT RCR 1)BL And 52188.3156 .0001 MS FR �0:0013 GCVS 85 9)OT And 51853.3856 .0070 HSR V 17)KP Aql 52093.4192 .0010 QU �0:0124 s GCVS 85 V 14)OO Aql 52121.4337 .0002 QU +0:0180 s GCVS 85 V 14)V418 Aql 52503.4095 .0003 AG 1)V1355 Aql 52427.4208 .0006 AG 1)V1542 Aql 52137.4040 .0007 QU +0:0020 s BAVM 138 V 14)52476.4430 .0003 QU +0:0017 s BAVM 138 V 14)GSC0471.2133 Aql 52464.5607 .0011 FR +0:0028 BAVM 156 -Ir 6)52475.4268 .0011 FR �0:0055 s BAVM 156 -Ir 6)52476.6038 .0013 FR �0:0040 s BAVM 156 -Ir 6)52484.5433 .0011 FR +0:0000 BAVM 156 -Ir 6)52489.5389 .0028 FR �0:0007 s BAVM 156 -Ir 6)52504.5328 .0006 FR +0:0042 BAVM 156 -Ir 6) red52535.3878 .0030 PRK FR �0:0005 s BAVM 156 6)52556.2603 .0004 FR +0:0050 BAVM 156 6) redSS Ari 52322.2640 .0008 MON +0:0145 GCVS 85 V 1)52535.4050 .0002 QU +0:0089 GCVS 85 V 14)52576.4098 .0005 QU +0:0084 GCVS 85 V 14)52617.4140 .0007 QU +0:0072 GCVS 85 V 14)52677.2976 .0017 ATB +0:0068 s GCVS 85 1)RY Aur 52344.4266 .0001 RAT RCR +0:0222 GCVS 85 -Ir 1)
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Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemAP Aur 52321.5294 .0003 RAT RCR +0:0298 s BAVM 67 1)52345.4442 .0047 PC +0:0311 s BAVM 67 -Ir 12)52361.3865 .0003 RAT RCR +0:0311 s BAVM 67 23) 1)52367.3638 .0003 AG +0:0300 BAVM 67 -Ir 1)AP Aur 52712.4110 .0047 PC +0:0399 BAVM 67 -Ir 20)EM Aur 52290.2885 .0008 MON +0:0079 s SAC 73 -Ir 1)52290.2928 .0020 JU +0:0122 s SAC 73 4)52310.3337 .0012 MON +0:0118 s SAC 73 -Ir 1)52371.3813 .0020 JU +0:0249 SAC 73 4)52533.5283 .0001 MS FR +0:0203 SAC 73 9)52628.2682 .0003 FR +0:0199 SAC 73 6)52648.3135 .0014 MON +0:0240 SAC 73 V 1)FP Aur 52280.5166 .0006 RAT RCR �0:0650 GCVS 85 1)GI Aur 52376.3673 .0010 RAT RCR 23) 1)GX Aur 52306.5387 .0007 RAT RCR +0:0066 BAVM 69 1)HL Aur 52279.5971 .0001 RAT RCR �0:0111 GCVS 85 1)52349.3176 .0003 RAT RCR �0:0112 GCVS 85 23) 1)52372.3504 .0004 RAT RCR �0:0112 GCVS 85 23) 1)52692.3230 .0002 WTR �0:0066 GCVS 85 13)HU Aur 52620.3610 .0003 RAT RCR �0:0250 GCVS 85 -Ir 1)IM Aur 52680.3421 .0001 DIE �0:0823 GCVS 85 8)IU Aur 52688.4045 .0005 FR �0:0096 GCVS 85 21)52697.4643 .0005 FR �0:0072 GCVS 85 21)52698.3692: .0010 FR �0:0080 s GCVS 85 21)KU Aur 52344.3752 .0002 JU +0:0273 GCVS 85 4)52344.3754 .0010 MON +0:0275 GCVS 85 V 1)52617.5265 .0010 JU +0:0262 GCVS 85 4)52697.3621 .0090 JU +0:0274 s GCVS 85 4)MO Aur 52617.4086 .0008 FR +0:0865 BAVM 68 6)V364 Aur 52619.4394 .0003 AG -Ir 1)SS Boo 52744.4272 .0015 AG +0:0260 GCVS 85 1) redTY Boo 52362.4000 .0003 AG �0:0114 s BAVM 68 1)52362.5587 .0001 AG �0:0113 BAVM 68 1)52721.5738 .0001 AG �0:0109 BAVM 68 1)52722.3656 .0016 AG �0:0120 s BAVM 68 1)52722.5250 .0014 AG �0:0111 BAVM 68 1)52723.4767 .0007 AG �0:0109 BAVM 68 1)52724.4277 .0007 AG �0:0113 BAVM 68 1)52725.3788 .0006 AG �0:0117 BAVM 68 1)52725.5374 .0011 AG �0:0117 s BAVM 68 1)52726.4882 .0009 AG �0:0123 s BAVM 68 1)52730.4535 .0003 PRK �0:0114 BAVM 68 1)52730.4537 .0013 AG �0:0112 BAVM 68 1)52743.4569 .0002 AG �0:0112 BAVM 68 1)52746.4698 .0004 AG �0:0112 s BAVM 68 1)52747.4212 .0004 AG �0:0113 s BAVM 68 1)52747.5801 .0009 AG �0:0109 BAVM 68 1)52764.3889 .0004 AG �0:0111 BAVM 68 1)52764.5473 .0007 AG �0:0113 s BAVM 68 1)TZ Boo 51879.7205 .0044 HSR PC �0:0767 s BAVM 68 17)52362.4515 .0013 AG �0:0766 BAVM 68 1)52362.6012 .0006 AG �0:0755 s BAVM 68 1)52363.4880 .0006 RAT RCR �0:0802 s BAVM 68 23) 1)52715.4813 .0004 AG �0:0689 BAVM 68 -Ir 1)52721.5731 .0009 AG �0:0689 s BAVM 68 1)52722.3135 .0022 AG �0:0714 BAVM 68 1)52722.4634 .0015 AG �0:0700 s BAVM 68 1)52723.3531 .0013 AG �0:0718 s BAVM 68 1)52723.5044 .0011 AG �0:0691 BAVM 68 1)52724.3955 .0011 AG �0:0694 BAVM 68 1)
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Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemTZ Boo 52725.4339 .0012 AG �0:0711 s BAVM 68 1)52726.4758 .0014 AG �0:0692 BAVM 68 1)52730.4872 .0008 AG �0:0695 s BAVM 68 1)52743.4138 .0011 AG �0:0692 BAVM 68 1)52743.5619 .0004 AG �0:0697 s BAVM 68 1)52746.3852 .0009 AG �0:0693 BAVM 68 1)52746.5323 .0005 AG �0:0708 s BAVM 68 1)52747.4237 .0003 PRK �0:0709 s BAVM 68 1)52747.4260 .0008 AG �0:0686 s BAVM 68 1)52747.5737 .0023 AG �0:0695 BAVM 68 1)52764.3617 .0036 AG �0:0708 s BAVM 68 1)52764.5132 .0004 AG �0:0679 BAVM 68 1)UW Boo 52352.3448 .0001 DIE �0:0098 GCVS 85 8)52361.3942 .0007 DIE �0:0028 GCVS 85 8)52362.3942 .0013 DIE �0:0075 GCVS 85 8)52364.4092 .0002 AG �0:0020 GCVS 85 1)VW Boo 52411.5187 .0005 AG �0:0291 s BAVR 32) BV 1)52716.5208 .0004 AG �0:0340 s BAVR 32) -Ir 1)XY Boo 52395.4142 .0005 AG �0:0215 GCVS 85 -Ir 1)52717.4439 .0019 AG +0:0031 GCVS 85 1)AC Boo 52073.4985 .0015 QU +0:0169 s GCVS 85 V 14)52367.4370 .0005 MS +0:0293 s GCVS 85 9)52372.3719 .0004 MS +0:0302 s GCVS 85 9)52410.4352 .0004 QU +0:0311 s GCVS 85 V 14)52784.3776 .0007 WTR +0:0459 s GCVS 85 13)AQ Boo 51262.5888 .0012 AG BV 1)51278.4144 .0004 AG 1)51278.5804 .0004 AG 1)51301.4008 .0002 AG 1)51301.5657 .0005 AG 1)52031.4740 .0004 AG 1)52371.4443 .0018 AG -Ir 1)52716.4051 .0013 AG 1)52717.4065 .0007 AG 1)CV Boo 51626.4623 .0018 HSR �0:0119 BAVR 38) 16)52094.4274 .0005 QU �0:0107 s BAVR 38) V 14)52363.3483 .0007 DIE �0:0103 BAVR 38) 8)52407.3919 .0004 QU �0:0103 BAVR 38) V 14)52415.4377 .0004 JU �0:0110 s BAVR 38) 4)52415.4386 .0004 QU �0:0101 s BAVR 38) V 14)52423.4844 .0035 JU �0:0107 BAVR 38) 4)52685.6268 .0003 MON �0:0128 s BAVR 38) V 1)52722.4733 .0004 AG �0:0105 BAVR 38) 1)52723.3218 .0054 AG �0:0090 BAVR 38) 1)52725.4379 .0005 AG �0:0104 s BAVR 38) 1)52730.5197 .0008 AG �0:0105 s BAVR 38) 1)52744.4952 .0007 AG �0:0104 BAVR 38) -Ir 1)52764.3992 .0001 AG �0:0108 s BAVR 38) 1)52767.3640 .0007 JU �0:0105 BAVR 38) 14)EW Boo 52362.4537 .0015 AG 1)GN Boo 52370.4040 .0003 MS 9)52370.5560 .0003 MS 9)SV Cam 52327.5277 .0011 JU +0:0416 GCVS 85 4)52368.4530 .0009 JU +0:0450 GCVS 85 4)52683.3713 .0013 JU +0:0432 GCVS 85 4)52694.3391 .0025 JU +0:0392 s GCVS 85 4)AL Cam 52344.5512 .0004 RAT RCR �0:0238 GCVS 85 -Ir 1)52619.5178 .0006 RAT RCR �0:0222 GCVS 85 -Ir 1)52680.6202 .0024 PC �0:0231 GCVS 85 -Ir 19)52696.5602 .0001 AG �0:0231 GCVS 85 -Ir 1)
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Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemAZ Cam 52722.4622 .0002 AG +0:0228 GCVS 85 -Ir 1)WW Cn 52693.5093 .0021 ATB �0:0560 BAVR 31) 1)WX Cn 52322.5460 .0002 RAT RCR +0:0102 GCVS 85 -Ir 1)WY Cn 52371.4026 .0021 ATB �0:0208 GCVS 85 1)52376.3817 .0010 MZ �0:0179 GCVS 85 -Ir 11)FF Cn 52339.5178 .0002 FR �0:1028 BAVM 65 -Ir 6)52591.5708 .0019 FR �0:1093 s BAVM 65 6)52703.3726 .0011 PRK �0:1135 BAVM 65 1)GSC1377.0969 Cn 51955.3906 .0002 MS FR +0:0002 s BAVM 150 9) 26)51956.3789 .0001 MS FR �0:0005 s BAVM 150 9) 26)51968.4933 .0005 FR �0:0017 BAVM 150 6)52000.3928 .0010 FR +0:0017 s BAVM 150 6)52001.3793 .0010 FR �0:0009 s BAVM 150 6)52321.3295 .0003 MS �0:0012 s BAVM 150 9)GSC1377.0969 Cn 52338.3913 .0008 FR �0:0002 BAVM 150 -Ir 6)52727.3253 .0006 FR �0:0015 s BAVM 150 21)GSC1927.0862 Cn 52704.2904 .0019 FR 21)52707.5122 .0006 FR 21)RV CVn 52373.3897 .0005 AG 1)52373.5248 .0014 AG 1)52715.4699 .0015 AG 1)BI CVn 52373.4775 .0003 AG +0:0284 GCVS 85 -Ir 1)GSC0766.1248 CMi 51924.4336 .0001 MS FR +0:0003 BAVM 156 9) 26)51951.3623 .0020 MS FR +0:0018 BAVM 156 9) 26)51955.2877 .0002 MS FR +0:0003 s BAVM 156 9) 26)GSC0763.0572 CMi 52336.3877 .0001 MS FR +0:0000 BAVM 156 9)52361.3322 .0001 MS FR +0:0008 s BAVM 156 9)52362.3947 .0015 MS FR �0:0027 BAVM 156 9)AB Cas 52140.4882 .0002 QU +0:0638 GCVS 85 V 14)52535.5197 .0002 QU +0:0687 GCVS 85 V 14)BZ Cas 52505.5302 .0001 RAT RCR -Ir 1)CW Cas 52505.4286 .0001 RAT RCR �0:0058 GCVS 85 -Ir 1)52698.3393 .0004 AG +0:0038 GCVS 85 1)52698.4995 .0003 AG +0:0045 s GCVS 85 1)IL Cas 52484.4868 .0019 MON �0:0598 GCVS 85 V 1)52567.3305 .0033 JU �0:0580 GCVS 85 4)IT Cas 52483.4700 .0007 MON +0:0019 s SAC 69 V 1)52555.3605 .0009 JU �0:0001 SAC 69 4)MN Cas 52618.4604 .0006 AG +0:0092 GCVS 85 -Ir 1)OX Cas 52531.4146 .0024 MON �0:0073 GCVS 85 V 1)PV Cas 52489.4147 .0009 MON +0:0009 SAC 73 V 1)52532.3272 .0011 MON �0:0010 s SAC 73 V 1)V344 Cas 49643.2783 .0011 MS �0:0844 GCVS 85 1)49644.2773 .0004 MS �0:0862 GCVS 85 1)49645.2790 .0007 MS �0:0852 GCVS 85 1)49690.353 : .010 AG �0:045 GCVS 85 1)V359 Cas 52146.5333 .0002 MS FR �0:0043 BAVM 132 9)V361 Cas 52228.2872 .0002 MS FR �0:1724 GCVS 85 9)V473 Cas 52618.4293 .0011 AG �0:0061 s BAVM 115 -Ir 1)52618.6347 .0010 AG �0:0084 BAVM 115 -Ir 1)WW Cep 52556.3769 .0050 AG +0:0013 BAVM 71 -Ir 1)AV Cep 52368.5258 .0002 AG -Ir 1)CW Cep 52549.2981 .0009 MON �1:3587 GCVS 85 V 1)GW Cep 52502.5070 .0003 RAT RCR �0:0175 BAVR 34) -Ir 1)NR Cep 52483.4502 .0008 RAT RCR �0:0291 GCVS 85 -Ir 1)NS Cep 52719.6031 .0005 AG +0:1114 s GCVS 85 1)OT Cep 52718.5156 .0001 AG �0:0014 BAVM 142 1)RZ Com 52367.3278 .0003 RAT RCR +0:0342 GCVS 85 23) 1)52370.3756 .0002 RAT RCR +0:0355 GCVS 85 23) 1)52371.3908 .0002 RAT RCR +0:0351 GCVS 85 23) 1)
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Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemRZ Com 52747.4729 .0011 AG +0:0370 GCVS 85 -Ir 1)SS Com 52401.451 .001 AG +0:082 BAVR 33) 1)52704.4616 .0006 AG +0:0904 BAVR 33) 1)52743.4739 .0008 AG +0:0923 s BAVR 33) -Ir 1)CC Com 52721.3429 .0003 DIE �0:0108 GCVS 85 8)EQ Com 52704.5050 .0006 AG 1)LL Com 52373.3572 .0022 AG 1)52373.5626 .0010 AG 1)52723.5088 .0014 AG -Ir 1)RW CrB 52721.5237 .0003 PRK �0:0135 GCVS 85 1)TW CrB 52373.4913 .0001 RAT RCR -Ir 1)WZ Cyg 52546.4087 .0007 WTR +0:0546 GCVS 85 13)ZZ Cyg 52520.4563 .0002 RAT RCR �0:0392 GCVS 85 -Ir 1)BR Cyg 52442.5056 .0002 QU +0:0003 GCVS 85 V 14)CV Cyg 52548.3739 .0025 JU �0:0078 s SAC 68 4)KR Cyg 52411.4782 .0007 FR +0:0071 GCVS 85 -Ir 6)52427.533 .001 QU +0:004 GCVS 85 V 14)52531.4839 .0003 PRK FR +0:0012 GCVS 85 6)52576.2812 .0005 FR +0:0055 GCVS 85 6)NZ Cyg 52530.5692 .0009 RAT RCR -Ir 1)V346 Cyg 52456.5073 .0043 PC +0:0745 GCVS 85 -Ir 12)V454 Cyg 52428.4463 .0016 AG 1)V488 Cyg 52451.4659 .0005 FR +0:0903 s GCVS 85 -Ir 6)52509.4803 .0005 FR +0:0916 GCVS 85 9)52511.4417 .0018 FR +0:0911 s GCVS 85 9)V493 Cyg 50314.5607 .0002 AG 1)50712.3876 .0003 AG 1)52112.4347 .0009 AG 1)V501 Cyg 52557.3452 .0018 AG �0:1912 GCVS 85 1)V505 Cyg 52557.3589 .0006 AG +0:1060 s GCVS 85 1)V628 Cyg 52476.4366 .0003 AG �0:0019 BAVM 89 1)V651 Cyg 52476.3843 .0017 AG 1)V704 Cyg 52476.4124 .0008 AG +0:0311 GCVS 85 1)V940 Cyg 52416.4064 .0003 AG 1)V981 Cyg 52416.3853 .0007 AG 1)V1196 Cyg 52455.4633 .0007 AG -Ir 1)V1411 Cyg 52503.4722 .0012 AG +0:1941 GCVS 85 -Ir 1)V2181 Cyg 50751.1944 .0004 FR +0:0011 BAVR 46) 6) red50751.4748 .0013 FR �0:0052 s BAVR 46) 6) red50753.4875 .0003 FR +0:0003 BAVR 46) 6) red50755.2083 .0003 FR +0:0006 BAVR 46) 6)52095.4373 .0010 QU +0:0036 BAVR 46) V 14)52411.4263 .0012 FR +0:0043 BAVR 46) -Ir 6)52427.4843 .0004 QU +0:0048 BAVR 46) V 14)52448.4117 .0009 FR +0:0002 s BAVR 46) -Ir 6)52495.4448 .0021 FR +0:0078 s BAVR 46) -Ir 6)52509.4936 .0002 FR +0:0063 BAVR 46) 9)52510.3574 .0019 FR +0:0098 s BAVR 46) 9)52524.4045 .0032 PRK FR +0:0066 BAVR 46) 6)52526.4044 .0036 PRK FR �0:0006 s BAVR 46) 6)52536.4468 .0012 PRK FR +0:0059 BAVR 46) 6)52576.3036 .0012 FR +0:0057 s BAVR 46) 6)YY Del 52531.3496 .0006 DIE +0:0078 GCVS 85 8)TW Dra 52652.3007 .0028 SCI +0:0319 GCVS 85 4)TZ Dra 52747.4622 .0017 SCI �0:0157 GCVS 85 4)AI Dra 52366.660 .001 SCI +0:007 GCVS 85 18)52721.5200 .0015 SCI +0:0174 GCVS 85 4)AR Dra 52409.3817 .0005 AG -Ir 1)52689.5163 .0001 AG -Ir 1)AU Dra 52375.3631 .0005 MS 9)
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Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemAU Dra 52375.6206 .0004 MS 9)AX Dra 52409.4489 .0007 AG �0:0040 BAVR 31) -Ir 1)52722.5070 .0022 PC �0:0039 BAVR 31) -Ir 20)52726.4851 .0002 AG �0:0029 BAVR 31) -Ir 1)BE Dra 52369.4544 .0003 AG +0:1148 GCVS 85 1)52718.4818 .0003 AG +0:1182 GCVS 85 -Ir 1)BU Dra 52411.5144 .0001 AG +0:0183 MVS 12,4 -Ir 1)BX Dra 52401.4508 .0008 AG +0:0087 s BAVM 82 -Ir 1)EF Dra 52369.4948 .0003 AG +0:0205 s BAVM 63 1)52718.4702 .0004 AG +0:0242 s BAVM 63 -Ir 1)AH Gem 51901.3494 .0022 FR 6)51901.5217 .0015 FR 6)51901.6874 .0007 FR 6)51925.4319 .0004 FR 6)52672.3632 .0018 FR 21)52672.5344 .0009 FR 21)52680.2756 .0004 FR 21)52680.4470 .0009 FR 21)52691.3886 .0010 AG -Ir 1)52692.3998 .0007 AG -Ir 1)52716.3097: .0020 AG -Ir 1)52721.3612 .0004 AG 1)AI Gem 51901.6658 .0015 FR 6)51925.5639 .0001 FR 6)52371.3208 .0008 FR -Ir 6)52680.5519 .0004 FR 21)52691.4154 .0018 AG -Ir 1)52707.3515 .0022 AG -Ir 1)52716.4005 .0012 AG -Ir 1)AZ Gem 49398.4122 MS +0:0687 GCVS 85 1)49723.4101 MS +0:0695 GCVS 85 1)49793.3414 .0002 AG +0:0711 s GCVS 85 1)50105.2568 MS +0:0698 s GCVS 85 1)50845.3083 .0001 MS +0:0737 GCVS 85 1)50848.3261 .0004 AG +0:0729 GCVS 85 1)51176.3420 .0003 AG +0:0732 GCVS 85 1)52313.3328 .0007 AG +0:0772 GCVS 85 V 1)EY Gem 52721.3213 .0011 AG �0:2073 s GCVS 85 1)FG Gem 52690.3194 .0007 AG �0:0323 GCVS 85 -Ir 1)52692.3728 .0016 AG �0:0267 s GCVS 85 -Ir 1)52694.4152 .0003 AG �0:0321 GCVS 85 -Ir 1)GX Gem 52722.3877 .0007 PRK +0:0577 GCVS 85 1)52726.4250 .0030 JU +0:0449 GCVS 85 4)HR Gem 52308.2715 .0001 RAT RCR -Ir 1)KQ Gem 52690.4070 .0024 AG -Ir 1)52691.4227 .0019 AG -Ir 1)52692.4453 .0010 AG -Ir 1)52694.2792 .0003 AG -Ir 1)52694.4871 .0005 AG -Ir 1)52707.3375 .0009 AG -Ir 1)52716.3128: .0034 AG -Ir 1)52690.3810 .0005 AG �0:0405 s GCVS 85 -Ir 1)52690.5576 .0013 AG +0:0268 GCVS 85 -Ir 1)52691.2757 .0009 AG �0:0200 s GCVS 85 -Ir 1)52691.4562 .0001 AG +0:0512 GCVS 85 -Ir 1)52692.3516 .0009 AG �0:0369 s GCVS 85 -Ir 1)52692.5310 .0019 AG +0:0333 GCVS 85 -Ir 1)52694.3242 .0012 AG �0:0312 s GCVS 85 -Ir 1)52694.5028 .0006 AG +0:0381 GCVS 85 -Ir 1)52697.3714 .0022 AG �0:0436 s GCVS 85 -Ir 1)
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Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemKV Gem 52707.4094 .0006 AG +0:0505 GCVS 85 -Ir 1)52716.3731 .0009 AG �0:0555 s GCVS 85 -Ir 1)52721.3934 .0003 AG +0:0475 GCVS 85 1)MR Gem 52680.3852 .0023 FR 21)TX Her 52100.4770 .0010 QU +0:0014 s GCVS 85 V 14)AK Her 52513.3343 .0032 SG +0:0066 GCVS 85 V 5)DK Her 52425.3867 .0002 AG �0:0854 GCVS 85 -Ir 1)LT Her 52426.5059 .0011 AG �0:0129 BAVM 69 -Ir 1)MS Her 51323.5057 .0012 AG �0:1272 GCVS 85 1)51386.4357 .0017 AG �0:1445 GCVS 85 1)51389.4753 .0005 AG �0:1313 GCVS 85 1)51675.4954 .0012 AG �0:0977 s GCVS 85 1)51705.4404 .0005 AG �0:1132 GCVS 85 1)52119.4954 .0009 AG �0:0579 GCVS 85 1)V338 Her 52763.4638 .0004 PRK +0:0641 GCVS 85 1)V502 Her 52410.4754 .0005 RAT RCR 23) 1)52489.5014 .0004 RAT RCR -Ir 1)V718 Her 52408.4615 .0017 AG -Ir 1)V728 Her 52100.5578 .0010 QU +0:0274 BAVM 51 V 14)52366.5992 .0003 AG +0:0274 s BAVM 51 1)52741.5110 .0010 AG +0:0305 BAVM 51 -Ir 1)V733 Her 52371.5551 .0005 RAT RCR 23) 1)52408.4989 .0029 AG -Ir 1)V842 Her 51326.4894 .0004 AG �0:0030 BAVR 45) BV 2)51430.419 : .008 MZ +0:005 BAVR 45) 7)51433.355 : .005 MZ +0:007 BAVR 45) 7)51786.387 : .002 AG �0:003 s BAVR 45) BV 2)52426.4670 .0006 JU �0:0072 BAVR 45) 4)52452.4460 .0005 JU �0:0088 BAVR 45) 4)WY Hya 52306.3428 .0002 RAT RCR +0:0208 GCVS 85 23) 1)SW La 52584.4911 .0014 ATB �0:0859 GCVS 85 1)TW La 52195.4558 .0005 FR +0:1765 GCVS 85 -Ir 6) red52368.5965 .0004 FR +0:1845 GCVS 85 -Ir 6)ZZ La 52197.5271 .0008 FR -Ir 6)52483.6023 .0008 FR -Ir 6)52486.4895 .0012 FR -Ir 6)AG La 52506.4428 .0042 AG -Ir 1)CO La 52485.4330 .0004 MON �0:0024 SAC 73 V 1)52536.3248 .0011 MON �0:0035 SAC 73 V 1)52546.3770 .0003 MON +0:0243 s SAC 73 V 1)EM La 51385.4470 .0009 AG +0:0432 GCVS 85 1)51780.4193 .0002 RAT RCR +0:0451 GCVS 85 1)51926.3457 .0005 AG +0:0465 GCVS 85 1)52146.4017 .0017 AG +0:0475 s GCVS 85 1)52146.594 : .007 AG +0:045 GCVS 85 1)52148.5412 .0036 AG +0:0468 GCVS 85 1)52150.4857 .0005 AG +0:0456 GCVS 85 1)52267.4212 .0009 AG +0:0465 s GCVS 85 -Ir 1)HR La 52456.5173 .0070 AG -Ir 1)52503.4985 .0023 AG -Ir 1)IM La 49606.358 : .003 AG �0:143 GCVS 85 1)51393.4507 .0004 AG �0:1527 GCVS 85 1)51771.4184 .0011 AG �0:1527 GCVS 85 1)IM La 51814.5377 .0007 AG �0:1572 GCVS 85 1)51816.4420 .0012 AG �0:1554 s GCVS 85 1)52133.5247 .0009 AG �0:1597 s GCVS 85 1)52194.4048 .0021 AG �0:1603 s GCVS 85 1)IP La 52503.5797 .0116 AG -Ir 1)IU La 52621.3002 .0026 AG -Ir 1)IZ La 52503.4622 .0019 AG -Ir 1)
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Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemIZ La 52621.3090 .0036 AG -Ir 1)NR La 52280.2952 .0003 RAT RCR -Ir 1)V342 La 52505.4797 .0018 AG -Ir 1)52621.4295 .0040 AG -Ir 1)V344 La 51786.4683 .0007 AG 1)51806.4738 .0002 RAT RCR 1)51817.4552 .0009 AG 1)51817.651 : .005 AG 1)52123.4064 .0007 AG 1)52134.3950 .0022 AG 1)52134.586 : .003 AG 1)52194.4006 .0018 AG 1)52194.5965 .0013 AG 1)52228.3320 .0018 AG 1)52228.5257 .0001 AG 1)52505.4496 .0007 AG -Ir 1)52621.3567 .0010 AG -Ir 1)V441 La 52505.4952 .0020 AG +0:0388 BAVM 135 -Ir 1)52617.3218 .0038 AG +0:0457 BAVM 135 -Ir 1)52621.3363 .0023 AG +0:0446 BAVM 135 -Ir 1)Y Leo 52339.3704 .0001 RAT RCR +0:0178 GCVS 85 -Ir 1)52371.4061 .0004 QU +0:0176 GCVS 85 14)52693.4490 .0003 JU +0:0150 GCVS 85 4)52720.4264 .0004 MON +0:0148 GCVS 85 V 1)UV Leo 52333.3112 .0005 DIE +0:0001 BAVM 77 8)52339.3126 .0004 DIE +0:0005 BAVM 77 8)52639.3610 .0003 DIE +0:0058 BAVM 77 8)52696.3643 .0002 DIE +0:0008 BAVM 77 8)52723.3672 .0005 DIE �0:0002 BAVM 77 8)WZ Leo 52703.3329 .0003 AG �0:2301 s GCVS 85 -Ir 1)XX Leo 52703.3700 .0012 AG �0:0408 s GCVS 85 V 1)52719.3908 .0008 AG �0:0405 GCVS 85 -Ir 1)XY Leo 52721.3989 .0007 AG +0:0141 s GCVS 85 -Ir 1)52721.5408 .0005 AG +0:0139 GCVS 85 -Ir 1)XZ Leo 52322.3948 .0001 RAT RCR +0:0320 GCVS 85 -Ir 1)52721.3633 .0004 AG +0:0332 GCVS 85 -Ir 1)52721.6096 .0003 AG +0:0356 s GCVS 85 -Ir 1)AL Leo 52721.4439 .0005 AG +0:0102 BAVM 53 -Ir 1)AM Leo 52322.3645 .0004 DIE �0:0006 GCVS 85 8)52344.3147 .0005 DIE +0:0017 GCVS 85 8)52373.3957 .0002 MZ +0:0018 s GCVS 85 -Ir 11)52683.4106 .0004 DIE +0:0034 GCVS 85 8)52719.4402 .0022 SCI +0:0020 s GCVS 85 4)52724.3811 .0004 DIE +0:0046 GCVS 85 8)52730.4154 BRN STK +0:0032 s GCVS 85 -Ir 14)52736.4516 BRN STK +0:0038 GCVS 85 -Ir 14)52750.3516 .0003 DIE +0:0035 GCVS 85 8)CE Leo 52745.4189 .0009 AG -Ir 1)52745.5708 .0010 AG -Ir 1)T LMi 52693.3436 .0005 AG �0:0666 GCVS 85 -Ir 1)RT LMi 52339.5564 .0003 RAT RCR �0:0036 GCVS 85 -Ir 1)52693.4768 .0001 AG �0:0058 GCVS 85 -Ir 1)52693.6635 .0005 AG �0:0065 s GCVS 85 -Ir 1)52744.4651 .0002 PRK �0:0063 GCVS 85 1)KQ Lib 52395.4616 .0017 FR �0:0002 s BAVM 137 -Ir 6)SW Lyn 52280.6190 .0001 RAT RCR +0:0315 GCVS 85 -Ir 1)52364.3487 .0005 DIE +0:0329 GCVS 85 8)SX Lyn 52368.4002 .0001 AG �0:0112 GCVS 85 1)52372.4445 .0001 RAT RCR �0:0118 GCVS 85 23) 1)52730.4242 .0004 AG �0:0096 GCVS 85 -Ir 1)
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Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemTY Lyn 52369.5219 .0005 AG +0:0712 GCVS 85 -Ir 1)52746.3687 .0002 PRK +0:0640 GCVS 85 1)CD Lyn 52698.3853 .0010 JU �0:0002 IBVS 4911 4)52723.4078 .0017 JU +0:0002 s IBVS 4911 4)DE Lyn 52368.3574 .0004 AG 1)52368.5600 .0003 AG 1)52695.6163 .0003 AG -Ir 1)52730.3656 .0006 AG -Ir 1)TZ Lyr 52363.5572 .0007 RAT RCR +0:0008 GCVS 85 23) 1)52416.4408 .0009 AG +0:0017 GCVS 85 -Ir 1)52526.4347 .0001 RAT RCR �0:0004 GCVS 85 -Ir 1)52720.5171 .0002 PRK +0:0025 GCVS 85 1)EW Lyr 52513.4333 .0004 RAT RCR +0:2330 GCVS 85 -Ir 1)FL Lyr 52806.4725 .0002 QU �0:0019 GCVS 85 V 14)V406 Lyr 52416.4024 .0004 AG �0:0188 BAVM 72 -Ir 1)RW Mon 52680.3475 .0001 AG �0:0468 GCVS 85 -Ir 1)HM Mon 52683.3404 .0002 AG �0:0013 GCVS 85 -Ir 1)IZ Mon 52688.3091 .0002 AG -Ir 1)NS Mon 52680.3465 .0003 AG +0:0068 BAVM 76 -Ir 1)V395 Mon 52308.3600 .0032 MS FR 9)V496 Mon 52695.3848 .0017 AG �0:0280 GCVS 85 -Ir 1)V714 Mon 52308.2734 .0001 MS FR 9)52695.3295 .0011 AG -Ir 1)U Oph 52489.4547 SG +0:0012 GCVS 85 V 5)V449 Oph 52483.5022 .0016 AG +0:0791 s GCVS 85 -Ir 1)V2357 Oph 52426.5320 .0013 AG -Ir 1)EF Ori 52619.4200 .0006 FR 6)EW Ori 52689.4144 .0005 QU +0:0032 SAC 70 V 14)FT Ori 52296.3852 .0004 JU +0:0096 GCVS 85 4)52692.3848 .0019 MON �0:0924 s GCVS 85 V 1)52693.3383 .0003 MON +0:0104 GCVS 85 V 1)52715.3913 .0001 QU +0:0105 GCVS 85 V 14)GU Ori 52619.5214 .0004 FR 6)V648 Ori 52619.3879 .0002 RAT RCR +0:0497 GCVS 85 -Ir 1)V1633 Ori 52258.4868 .0004 MS �0:2045 BAVM 125 9)U Peg 52501.4415 .0005 QU �0:0894 s GCVS 87 V 14)VW Peg 52547.5689 .0004 FR �4:7739 s BAVM 129 6)BX Peg 52505.4453 .0021 AG �0:0620 s GCVS 87 1)52505.5859 .0009 AG �0:0616 GCVS 87 1)52510.4923 .0008 AG �0:0626 s GCVS 87 1)BY Peg 52505.4339 .0015 AG 1)52510.3941 .0014 AG 1)52510.5644 .0011 AG 1)CC Peg 52505.3409 .0005 AG �0:0018 BAVM 133 1)52510.4911 .0020 AG +0:0008 s BAVM 133 1)CF Peg 52505.5070 .0034 AG 1)52510.4627 .0013 AG 1)DI Peg 52530.3191 .0005 DIE �0:0174 GCVS 87 8)52567.3312 .0021 SCI �0:0198 GCVS 87 4)DK Peg 52555.4779 .0003 QU +0:0625 GCVS 87 V 14)EU Peg 52150.4268 .0002 MS FR +0:0346 GCVS 87 9)KW Peg 52505.4998 .0012 AG 1)52510.3966 .0018 AG 1)ST Per 52619.5239 .0006 SCI +0:1647 GCVS 87 4)AG Per 52685.3134 .0035 JU +0:0006 SAC 69 4)52688.4111 .0005 JU +0:0552 s SAC 69 4)52689.3706 .0040 JU +0:0004 SAC 69 4)HW Per 52542.5111 .0001 MS FR +0:0222 GCVS 87 9)II Per 52696.4272 .0007 AG -Ir 1)IK Per 52696.3836 .0006 AG �0:1213 s GCVS 87 -Ir 1)
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Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemIQ Per 52694.3605 .0003 QU +0:0065 GCVS 87 V 14)KW Per 52618.3890 .0002 RAT RCR +0:0100 GCVS 87 -Ir 1)PS Per 52531.5507 .0002 MS FR 9)V462 Per 52279.4433 .0008 RAT RCR -Ir 1)V482 Per 52724.3527 .0005 AG +0:1728 BAVM 68 -Ir 1)AU Ser 52365.4503 .0005 RAT RCR 23) 1)52365.6449 .0005 RAT RCR 23) 1)CC Ser 52410.4018 .0006 AG �0:0016 s GCVS 87 -Ir 1)LX Ser 52410.4707 .0002 AG 1)VY Sex 52309.4066 .0005 RAT RCR 1)AH Tau 52689.2896 .0003 AG -Ir 1)AL Tau 52685.458 .002 QU V 14)AM Tau 52321.2627 .0006 DIE �0:0504 GCVS 87 8)52695.3012 .0015 DIE �0:0503 GCVS 87 8)CU Tau 52319.3834 .0035 HSR +0:0851 GCVS 87 15)EN Tau 51569.552 .001 QU �0:007 GCVS 87 -Ir 14)52279.5166 .0006 JU �0:0064 GCVS 87 4)52652.4661 .0030 JU �0:0046 GCVS 87 4)52688.3985 .0005 QU �0:0041 GCVS 87 V 14)52693.3539 .0004 PRK FR �0:0048 GCVS 87 1)52693.3543 .0005 QU �0:0044 GCVS 87 V 14)EQ Tau 52338.3396 .0003 MZ �0:0247 GCVS 87 -Ir 11)52620.2916 .0002 RAT RCR �0:0266 GCVS 87 -Ir 1)GR Tau 52320.3132 .0001 DIE �0:0255 BAVR 35) 8)GSC0669.0674 Tau 52307.3134 .0006 FR �0:0079 s BAVM 150 -Ir 6)52320.3137 .0005 MS �0:0010 BAVM 150 9)GSC1830.1432 Tau 52717.3328 .0012 PRK 1)RV Tri 52280.4293 .0001 RAT RCR �0:0202 GCVS 87 -Ir 1)W UMa 52009.3922 PTT �0:0383 GCVS 87 -Ir 22)52032.4221 PTT �0:0294 GCVS 87 -Ir 22)52041.4206 PTT �0:0391 GCVS 87 -Ir 22)52289.3115 PTT �0:0408 GCVS 87 -Ir 22)52309.3294 PTT �0:0412 GCVS 87 -Ir 22)52310.3307 PTT �0:0408 GCVS 87 -Ir 22)52323.3422 PTT �0:0412 GCVS 87 -Ir 22)52347.3624 .0004 SCI �0:0429 GCVS 87 18)52368.3822 PTT �0:0422 GCVS 87 -Ir 22)52372.3856 PTT �0:0425 GCVS 87 -Ir 22)52440.4476 .0010 SCI �0:0425 GCVS 87 18)52451.4557 .0010 SCI �0:0445 GCVS 87 18)52628.2832 .0025 SCI �0:0448 GCVS 87 4)52628.4524 .0017 SCI �0:0425 s GCVS 87 4)52651.3044 .0035 SCI �0:0446 GCVS 87 4)52651.4709 .0018 SCI �0:0449 s GCVS 87 4)52651.6374 .0021 SCI �0:0453 GCVS 87 4)52684.3355 .0006 JU �0:0436 GCVS 87 4)52747.3913 .0001 BRN STK �0:0453 GCVS 87 -Ir 14)52747.5585 .0001 BRN STK �0:0449 s GCVS 87 -Ir 14)TX UMa 52567.5770 .0035 SCI +0:1679 GCVS 87 4)TY UMa 52362.5442 .0002 RAT RCR +0:0045 GCVS 87 -Ir 1)UY UMa 52369.3812 .0010 RAT RCR +0:0767 GCVS 87 -Ir 1)52408.4874 .0010 AG +0:0772 GCVS 87 BV 1)52717.5758 .0007 AG +0:0804 GCVS 87 -Ir 1)52746.5298 .0015 AG +0:0812 GCVS 87 -Ir 1)XY UMa 52368.3594 .0002 RAT RCR +0:0201 GCVS 87 23) 1)52376.5033 .0002 RAT RCR +0:0211 GCVS 87 23) 1)XZ UMa 52527.5348 .0021 SCI +0:6002 GCVS 87 4)ZZ UMa 52308.4155 .0003 RAT RCR �0:0041 GCVS 87 -Ir 1)AA UMa 52361.4994 .0003 RAT RCR +0:0224 GCVS 87 24) 1)52368.5215 .0003 RAT RCR +0:0226 GCVS 87 23) 1)



IBVS 5484 11
Table 1: (ont.)Variable Min JD 24. . . � Obs O � C Fil RemW UMi 52369.4083 .0005 QU �0:1309 GCVS 87 V 14)RZ UMi 52308.6428 .0003 RAT RCR -Ir 1)52363.4617 .0001 AG 1)AH Vir 52386.4117 SIR �0:0644 GCVS 87 -Ir 10)AW Vir 52367.3867 .0002 RAT RCR +0:0130 GCVS 87 23) 1)BH Vir 52411.4236 .0004 QU �0:0054 GCVS 87 V 14)CG Vir 52409.4990 .0002 AG +0:2008 s GCVS 87 BV 1)HW Vir 52764.4840 .0001 PRK 1)52764.5419 .0002 PRK 1)BK Vul 49545.4104 MS +0:1096 GCVS 87 1)49645.3930 MS +0:1021 s GCVS 87 1)49646.3054 MS +0:1075 s GCVS 87 1)50653.4538 MS +0:0991 s GCVS 87 1)51413.4598 .0005 AG +0:0893 s GCVS 87 1)52448.4886 .0049 PC +0:0729 GCVS 87 -Ir 12)FR Vul 52426.494 .003 AG �0:010 GCVS 87 1)

Remarks:AG : Agerer, F., Tiefenbah ATB: Ahterberg, Dr. H., NorderstedtBRN: Brauner, B., Herford DIE: Dietrih, M., RadebeulFR : Frank, P., Velden HSR: Husar, Dr. D., HamburgJU : Jungbluth, Dr. H., Karlsruhe MON: Monninger, Dr. G., GemmingenMS : Moshner, W., Lennestadt MZ : Maintz, G., BonnPC : Poshinger, K., Hamburg PRK: Proksh, W., Winh�oringPTT: Petter, Dr. G., Liegau QU : Quester, W., EsslingenRAT: R�atz, M. Herges-Hallenberg RCR: R�atz, Ch. Herges-HallenbergSCI: Shmidt, U. Karlsruhe SG : Sterzinger, Dr. P, Wien (A)SIR: Shirmer, J., Fredenbek STK: Strunk, J., Leopoldsh�oheWTR: Walter, F., M�unhen: = unertains = seondary minimumE = CCD- or photoeletri observationred = redued results1) = photometer ST-6 CCD 375� 242 unoated, �lter V/ B2) = photometer EMI 9781A, �lter V=GG495,1mm B=BB12,1mm+GG385,2mm3) = photometer Cryoam 80A, without �lter4) = photometer ST-7, �lter V / R / -Ir=KG5/2 / I / or none5) = photometer SSP5, without �lter6) = photometer OES-LCCD11, �lter -Ir or without �lter7) = photometer LC14, �lter -Ir8) = photometer pitor 1616XT, without �lter9) = photometer ST-9 hip 512*51210) = photometer AlphaMaxi, �lter -Ir11) = 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) = photometer apogee AP7 hip: SITe502a �lter V; -Ir18) = photometer ST-5 without �lter19) = photometer ST-10 without �lter; �lter -Ir20) = photometer ST-10 XMR without �lter; �lter -Ir
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Remarks (ont.)21) = photometer OES-LCCd12 without �lter22) = photometer AlphaMaxi hip: KAF401e23) = �lter -Ir and Green24) = �lter -Ir and Red26) = double maxima, determination of time is diÆultGCVS 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, pageSAC vv = Roznik Astronomizny No. vv, Krakow (SAC)BAVM nnn = BAV Mitteilungen No.nnnBAVM 51 = IBVS No. 3234BAVM 53 = IBVS No. 3401BAVM 63 = IBVS No. 3811BAVM 65 = IBVS No. 3859BAVM 67 = IBVS No. 3942BAVM 71 = IBVS No. 4131BAVM 72 = IBVS No. 4132BAVM 76 = IBVS No. 4143BAVM 82 = IBVS No. 4266BAVM 89 = IBVS No. 4381BAVM 115 = IBVS No. 4669BAVM 132 = IBVS No. 5016BAVM 133 = IBVS No. 5017BAVM 135 = IBVS No. 5024BAVM 137 = IBVS No. 5148BAVM 138 = IBVS No. 5161BAVM 150 = IBVS No. 5260BAVM 156 = IBVS No. 5366BAVR 31 = BAV Rundbrief 32, 36 fBAVR 32 = BAV Rundbrief 32,122 fBAVR 33 = BAV Rundbrief 33,152 fBAVR 34 = BAV Rundbrief 33,160 fBAVR 35 = BAV Rundbrief 35, 1 fBAVR 38 = BAV Rundbrief 49,117BAVR 45 = BAV Rundbrief 49,180BAVR 46 = BAV Rundbrief 50, 45f
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ERRATUM FOR IBVS 5484(BAVM 158)

VW Peg 52547.5689 FR orret time: 52547.5272KQ Gem 52690.3810 AG orret name: KV Gem52690.5576 AG52691.2757 AG52691.4562 AG52692.3516 AG52692.5310 AG52694.3242 AG52694.5028 AG52697.3714 AG



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5485 Konkoly ObservatoryBudapest4 Deember 2003HU ISSN 0374 { 0676
PHOTOELECTRIC MAXIMA OF SELECTED PULSATING STARS(BAV MITTEILUNGEN NO. 160)AGERER, FRANZ; H�UBSCHER, JOACHIMBundesdeutshe Arbeitsgemeinshaft f�ur Ver�anderlihe Sterne e.V. (BAV), Munsterdamm 90, 12169 Berlin,Germany
In this 50th ompilation of BAV results, photoeletri observations obtained in theyears 2002 till 2003 are presented on 145 variable stars giving 360 maxima. All momentsof the maxima are helioentri. The errors are tabulated in olumn `�'. The values inolumn `O�C' are determined without inorporation of nonlinear terms. The referenesare given in the setion `Remarks'. All information about photometers and �lters arespei�ed in the olumn `Rem'. The observations were made at private observatories. Thephotoeletri measurements and all the light urves with evaluations an be obtained fromthe oÆe of the BAV for inspetion.

Table 1: Pulsating starsVariable Max JD 24. . . � Obs O � C Fil RemSW And 52533.4760 .0004 JU �0:0231 BAVM 78 4)52556.4733 .0053 PC �0:0236 BAVM 78 -Ir 19)52680.3083 .0028 ATB �0:0233 BAVM 78 1)XX And 52195.3917 .0050 PS +0:2127 GCVS 85 3)52323.3110 .0035 ATB +0:2057 GCVS 85 1)52620.3580 .0012 JU +0:2036 GCVS 85 4)52628.3126 .0012 MON +0:2080 GCVS 85 V 1)CI And 52195.5525 .0100 PS 3)52693.3587 .0006 MZ -Ir 11)52693.3662 .0035 ATB 1)DR And 52320.3019 .0028 ATB 1)52620.4385 .0035 ATB 1)GP And 52489.4910 .0012 MON +0:0025 GCVS 85 V 1)OV And 52552.3779 .0009 JU �0:0098 MVS11,133 4)52592.3764 .0009 JU �0:0107 MVS11,133 4)TY Aps 52394.580 .005 PS 4)XZ Aps 52401.567 .005 PS 16)SX Aqr 52548.3751 .0019 MON +0:0145 BAVR 37) V 1)CY Aqr 52557.4373 .0002 MZ +0:0108 GCVS 85 -Ir 11)AA Aql 52552.3332 .0019 MON +0:0041 BAVM 78 V 1)V341 Aql 52133.583 .005 PS +0:028 GCVS 85 3)V625 Aql 52503.551 .002 AG 1)RV Ari 52548.6381 .0018 MON +0:0094 GCVS 85 V 1)52671.2767 .0014 ATB �0:0019 GCVS 85 1)TZ Aur 52188.5713 MS FR +0:0087 GCVS 85 9)52321.3497 .0002 JU +0:0094 GCVS 85 4)
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Table 1: (ont.)Variable Max JD 24. . . � Obs O � C Fil RemTZ Aur 52681.3027 .0012 MON +0:0134 GCVS 85 V 1)52693.4454 .0014 SCI +0:0142 GCVS 85 4)BH Aur 52277.552 .002 HSR 15)52320.4043 .0020 HSR 15)52646.5071 .0024 ATB 1)RS Boo 52474.4650 .0004 MZ +0:0128 BAVR 36) -Ir 10)52485.4087 .0009 MZ +0:0137 BAVR 36) -Ir 10)52745.3951 .0005 QU +0:0138 BAVR 36) V 14)52748.4146 .0002 MZ +0:0145 BAVR 36) -Ir 11)52754.4511 .0010 SCI +0:0137 BAVR 36) 16)ST Boo 52450.4714 .0010 MZ �0:0005 BAVR 40) -Ir 10)52722.409 .002 AG �0:005 BAVR 40) 1)52725.520 .002 AG �0:005 BAVR 40) 1)52730.502 .002 AG �0:001 BAVR 40) 1)SZ Boo 52767.4828 .0049 PC -Ir 20)TW Boo 52376.4693 .0004 JU �0:0158 SAC 72 4)52746.398 .002 AG �0:016 SAC 72 1)UU Boo 52338.5841 .0005 JU +0:1412 GCVS 85 4)52344.5225 .0005 JU +0:1396 GCVS 85 4)52366.4514 .0004 JU +0:1363 GCVS 85 4)52440.4726: .0013 JU +0:1364 GCVS 85 4)52451.4439 .0008 JU +0:1416 GCVS 85 4)52721.496 .002 AG +0:154 GCVS 85 1)52722.408 .002 AG +0:152 GCVS 85 1)52723.323 .002 AG +0:153 GCVS 85 1)52725.605 .003 AG +0:150 GCVS 85 1)52726.521 .001 AG +0:153 GCVS 85 1)52743.427 .002 AG +0:152 GCVS 85 1)52747.539 .002 AG +0:152 GCVS 85 1)52764.447 .000 AG +0:154 GCVS 85 1)UY Boo 51956.6768 .0007 MS FR +0:0206 SAC 72 9)52749.5298 .0010 SCI +0:0748 SAC 72 16)XX Boo 52746.5681 .0093 PC +0:0196 GCVS 85 -Ir 19)52767.4987 .0047 PC +0:0197 GCVS 85 -Ir 20)YZ Boo 52327.5535 .0010 MON +0:0034 GCVS 85 V 1)52692.6016 .0019 MON +0:0024 GCVS 85 V 1)52763.4876 .0012 MON +0:0021 GCVS 85 V 1)AG Boo 52373.585 .005 AG 1)AY Boo 52371.384 .004 AG -Ir 1)BR Boo 52371.386 .010 AG -Ir 1)CG Boo 52361.6141 .0030 MS FR 9)52372.4990 .0006 MS 9)CM Boo 52321.6621 .0016 MON �0:0656 GCVS 85 -Ir 1)52373.4327 .0010 QU �0:0668 GCVS 85 V 14)52764.4547 BRN STK �0:0742 GCVS 85 -Ir 14)CS Boo 52322.6861 .0017 MON +0:0006 IBVS 2855 V 1)52424.5060 .0010 JU �0:0025 IBVS 2855 4)AH Cam 52681.3273: .0003 MZ +0:0582 GCVS 85 -Ir 11)52688.3205: .0008 MZ +0:0455 GCVS 85 -Ir 11)RW Cn 52371.3508 .0012 MON +0:1834 GCVS 85 V 1)52684.3466 .0019 MON +0:1814 GCVS 85 V 1)52696.3859 .0019 MON +0:1823 GCVS 85 V 1)52742.3586 .0099 PC +0:1903 GCVS 85 -Ir 19)SS Cn 52319.4657 .0014 ATB +0:0436 GCVS 85 1)52689.3716 .0007 MZ +0:0402 GCVS 85 -Ir 11)52704.4353 .0010 FR +0:0430 GCVS 85 21)52707.3739 .0013 FR +0:0430 GCVS 85 21)TT Cn 52327.3769 .0010 MON +0:0825 GCVS 85 V 1)52327.3777 .0007 JU +0:0832 GCVS 85 4)52337.5084 .0008 JU +0:0718 GCVS 85 4)
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Table 1: (ont.)Variable Max JD 24. . . � Obs O � C Fil RemTT Cn 52363.4272 .0021 JU +0:0720 GCVS 85 4)52367.3704 .0042 ATB +0:0710 GCVS 85 1)52367.3732 .0010 MZ +0:0739 GCVS 85 -Ir 11)52722.3506 .0019 WTR +0:0781 GCVS 85 13)52722.3542 .0065 PC +0:0817 GCVS 85 -Ir 20)AN Cn 52367.4572 .0035 PC -Ir 12)AQ Cn 52362.3676 .0036 JU �0:0612 GCVS 85 4)AS Cn 52351.3968 .0048 PC -Ir 12)Z CVn 52367.5134 .0017 JU +0:1620 GCVS 85 4)52367.5143 .0071 PC +0:1629 GCVS 85 -Ir 12)52369.4836 .0015 JU +0:1707 GCVS 85 4)52371.4329 .0008 MZ +0:1585 GCVS 85 -Ir 11)52696.4198 .0010 JU +0:1974 GCVS 85 4)RR CVn 51920.6868 .0100 HSR PC 17)RU CVn 52319.5821 .0020 HSR 12)52358.5645 .0015 HSR 12)52362.5766 .0020 HSR 12)52373.4696 .0030 HSR 12)RZ CVn 52308.6529 .0010 MON �0:1938 GCVS 85 -Ir 1)52358.5911 .0028 PC �0:1879 GCVS 85 -Ir 12)ST CVn 52767.4563 .0092 PC �0:0384 GCVS 85 -Ir 20)SV CVn 52358.3829 .0045 HSR 15)52386.4701 .0045 HSR 15)SW CVn 52345.6482 .0019 PC -Ir 12)VW CVn 52373.390 .010 AG +0:047 BAVR 40) 1)52715.477 .003 AG +0:030 BAVR 40) 1)XZ CVn 51920.664 : .005 HSR PC �0:043 GCVS 85 17)BN CVn 52713.6338 .0031 PC +0:0430 BAVM 75 -Ir 20)Y CMi 52359.3212 .0080 PS +0:1342 GCVS 85 3)AA CMi 52693.3434 .0005 WTR +0:0400 GCVS 85 13)AD CMi 51598.3120 .0025 HSR +0:0033 GCVS 85 16)52695.3662 .0006 MZ +0:0026 GCVS 85 -Ir 11)AL CMi 52699.3432 .0030 WTR �0:1378 GCVS 85 13)BK Cas 52698.403 .001 AG 1)PS Cas 52618.299 .007 AG -Ir 1)RZ Cep 52185.3548 .0010 MON �0:1250 GCVS 85 1)DX Cep 52527.5534 .0025 PC -Ir 12)EZ Cep 52503.4201 .0050 MZ -Ir 11)52617.4978 .0029 PC -Ir 19)U Com 52763.4120 .0008 WTR +0:0347 GCVS 85 13)RY Com 51934.638 .003 HSR PC +0:021 GCVS 85 17)52351.5277 .0069 PC +0:0111 GCVS 85 -Ir 12)52713.5601 .0039 PC +0:0117 GCVS 85 -Ir 20)ST Com 52342.5752 .0047 PC �0:0204 GCVS 85 -Ir 12)52420.4329 .0010 MZ �0:0234 GCVS 85 -Ir 11)AO Com 52747.528 .010 AG -Ir 1)AT Com 52704.546 .001 AG 1)AX Com 52704.624 .001 AG 1)BT Com 52373.553 .004 AG 1)IS Com 52723.437 .004 AG -Ir 1)RV CrB 52350.6019: .0045 MS FR �0:1357 GCVS 85 9)52362.5108 .0030 MS FR �0:1631 GCVS 85 9)52520.3685 .0010 MZ �0:1303 GCVS 85 -Ir 11)SZ CrB 52453.4712 .0050 MZ �0:1543 GCVS 85 -Ir 10)TV CrB 52308.6510 .0016 MS FR +0:0222 GCVS 85 9)WW CrB 52367.444 .003 AG 1)XX Cyg 52501.4487 .0002 MZ +0:0015 GCVS 85 -Ir 11)XZ Cyg 52440.5577 .0008 MON +0:0153 BAVR 41) V 1)52448.4842 .0008 MON +0:0096 BAVR 41) V 1)DM Cyg 52476.4515 .0017 MON +0:0446 GCVS 85 V 1)
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Table 1: (ont.)Variable Max JD 24. . . � Obs O � C Fil RemDM Cyg 52502.4854 .0019 PC +0:0472 GCVS 85 -Ir 12)52584.3579 .0028 ATB +0:0470 GCVS 85 1)52618.3684 .0003 MZ +0:0488 GCVS 85 -Ir 11)52621.3054 .0035 ATB +0:0468 GCVS 85 1)V894 Cyg 52443.461 .004 MZ +0:000 BAVR 39) -Ir 10)V939 Cyg 52416.419 .002 AG �0:012 BAVM 92 1)ZZ Del 52531.4054 .0010 MZ -Ir 11)CK Del 52531.4032 .0004 WTR 13)DX Del 52501.4120 .0016 WTR +0:0531 GCVS 85 13)RW Dra 52338.6211 .0010 MON +0:1499 GCVS 85 V 1)52448.476 .005 PS +0:162 GCVS 85 3)52502.5126 .0007 JU +0:1621 GCVS 85 4)52503.3935 .0007 JU +0:1572 GCVS 85 4)52503.3974 .0003 WTR +0:1611 GCVS 85 13)SU Dra 52742.4690 .0074 PC +0:0400 GCVS 85 -Ir 19)52746.4277 .0025 SCI +0:0362 GCVS 85 16)52746.4300 .0038 PC +0:0385 GCVS 85 -Ir 19)SW Dra 52322.3564 .0011 MON +0:0209 SAC 72 V 1)52359.3838 .0009 MZ +0:0196 SAC 72 -Ir 11)52620.3019 .0030 SCI +0:0286 SAC 72 4)52695.4952 .0010 JU +0:0253 SAC 72 4)52720.5616 .0035 PC +0:0262 SAC 72 -Ir 20)VZ Dra 52360.4361 .0019 JU �0:0972 GCVS 85 4)52361.3950 .0024 MON �0:1014 GCVS 85 V 1)52411.4742 .0010 JU �0:1030 GCVS 85 4)52412.4298 .0031 JU �0:1105 GCVS 85 4)52455.4530 .0016 JU �0:1054 GCVS 85 4)52680.5169 .0024 SCI �0:0841 GCVS 85 4)52685.6144 .0035 SCI �0:1231 GCVS 85 4)52690.4548 .0083 SCI �0:0981 GCVS 85 4)52694.6175 .0049 SCI �0:1088 GCVS 85 16)52734.4187 .0045 SCI �0:1155 GCVS 85 16)XZ Dra 52344.5521 .0010 MON �0:0463 GCVS 85 V 1)52720.4918 .0010 SCI �0:0628 GCVS 85 4)BK Dra 52444.5056 .0025 JU +0:0071 SAC 72 4)52508.4530 .0020 JU +0:0104 SAC 72 4)52511.4096 .0021 SCI +0:0066 SAC 72 4)52721.6031 .0019 MON +0:0134 SAC 72 V 1)DD Dra 52483.500 .002 AG �0:030 BAVR 42) V 1) 26)52691.4811 .0049 SCI +0:1101 BAVR 42) 4) 26)52713.6935 .0018 MON +0:1006 BAVR 42) V 1) 26)RR Gem 52319.5322 .0015 HSR +0:1304 GCVS 85 15)52322.3094 .0005 JU +0:1265 GCVS 85 4)52337.4062 .0005 JU +0:1255 GCVS 85 4)52341.3772 .0008 MZ +0:1234 GCVS 85 -Ir 11)52358.4590 .0010 ATB +0:1208 GCVS 85 1)52619.4832 .0008 JU +0:1119 GCVS 85 4)52648.4875 .0017 MON +0:1126 GCVS 85 V 1)SZ Gem 52308.4382 .0010 MON �0:0444 GCVS 85 -Ir 1)52321.4699 .0003 JU �0:0423 GCVS 85 4)52680.2815 .0020 JU �0:0445 GCVS 85 4)52691.3059 .0009 JU �0:0451 GCVS 85 4)52692.3072 .0017 SCI �0:0461 GCVS 85 4)52696.3180 .0007 WTR �0:0443 GCVS 85 13)52723.3774 .0005 QU �0:0463 GCVS 85 V 14)AK Gem 52707.325 .001 AG +0:034 GCVS 85 1)FV Gem 52707.387 .002 AG 1)GI Gem 52692.3622 .0007 MZ +0:0664 GCVS 85 -Ir 11)GSC1893.0089 Gem 52723.397 .001 PRK 1)VZ Her 52440.4089 .0012 MON +0:0561 GCVS 85 V 1)
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Table 1: (ont.)Variable Max JD 24. . . � Obs O � C Fil RemAF Her 52530.3329 .0021 ATB �0:1082 GCVS 85 1)AG Her 52522.3669 .0040 MZ -Ir 11)AR Her 52090.5220 .0020 QU +0:0261 SAC 72 V 14)52362.610 .004 HSR �0:007 SAC 72 15)52371.5958 .0018 MON +0:0492 SAC 72 V 1)52373.474 .000 MS +0:047 SAC 72 9)52373.4815 .0070 HSR +0:0549 SAC 72 15)52427.4738 .0008 JU �0:0010 SAC 72 4)DL Her 52484.4150 .0026 MZ +0:0065 GCVS 85 -Ir 10)IP Her 52531.3409 .0056 ATB 1)LS Her 52054.4511 .0040 HSR +0:0331 GCVS 85 -Ir 17)V1013 Her 52369.6116 .0004 MS +0:1201 BAVM 125 9)52411.5169 .0031 MS FR +0:1232 BAVM 125 9)UU Hya 52371.361 .003 AG 1)UV Hya 52371.352 .003 AG 1)DD Hya 52720.4004 .0004 WTR �0:0250 SAC 73 13)DH Hya 52674.6065 .0030 MZ -Ir 11)52680.4746 .0024 MZ -Ir 11)CQ La 52618.3208 .0028 ATB 1)52649.3235 .0042 ATB 1)CZ La 52505.405 .002 AG �0:094 GCVS 85 -Ir 1)52556.3884 .0006 JU �0:1112 GCVS 85 4)52617.330 .005 AG �0:110 GCVS 85 -Ir 1)52617.3320 .0010 JU �0:1085 GCVS 85 4)DE La 52503.4101 .0012 MON +0:0335 GCVS 85 V 1)IV La 52503.355 .002 AG -Ir 1)52505.364 .002 AG -Ir 1)52506.558 .007 AG -Ir 1)RR Leo 52322.5040 .0010 MON +0:0120 SAC 72 V 1)52347.3900 .0029 JU +0:0162 SAC 72 4)52361.4155 .0042 JU +0:0174 SAC 72 4)52365.4856 .0008 JU +0:0160 SAC 72 4)52366.3899 .0003 WTR +0:0155 SAC 72 13)52664.5201 .0010 JU +0:0165 SAC 72 4)52683.5208 .0003 JU +0:0165 SAC 72 4)52694.3772 .0055 PRK FR +0:0154 SAC 72 1)52717.4458 .0001 BRN STK +0:0118 SAC 72 -Ir 14)52722.4268 .0011 SCI +0:0164 SAC 72 4)52746.4007 .0002 MZ +0:0134 SAC 72 -Ir 11)52751.3823 .0023 PC +0:0186 SAC 72 -Ir 19)SS Leo 52737.3872 .0014 SCI �0:0328 GCVS 85 16)ST Leo 52628.6763 .0019 MON �0:0162 GCVS 85 V 1)52697.5052 .0014 SCI �0:0171 GCVS 85 4)52754.3868 .0006 WTR �0:0156 GCVS 85 13)SU Leo 51943.5236 .0022 HSR PC �0:0673 GCVS 85 17)GP Leo 51926.6054 .0003 MS FR +0:0096 BAVM 136 9) 25)51941.5545 .0015 MS FR +0:0121 BAVM 136 9) 25)52043.4536 .0011 FR +0:0027 BAVM 136 6)V LMi 52368.3714 .0004 WTR 13)52721.3705 .0003 MZ -Ir 11)52752.3792 .0037 PC -Ir 19)EH Lib 52442.5104 .0007 MZ +0:0058 GCVS 85 -Ir 10)SZ Lyn 52308.3564 .0010 MON +0:0115 GCVS 85 -Ir 1)52628.5058 .0011 MON +0:0201 GCVS 85 V 1)52721.3220 .0012 WTR +0:0244 GCVS 85 13)TV Lyn 52680.5293 .0043 PC +0:0276 GCVS 85 -Ir 19)TW Lyn 52342.4393 .0026 PC -Ir 12)52369.4240 .0021 ATB 1)52617.5816 .0044 PC -Ir 19)AN Lyn 52342.3455 .0012 MON V 1)
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Table 1: (ont.)Variable Max JD 24. . . � Obs O � C Fil RemRZ Lyr 52416.4231 .0007 QU �0:0187 GCVS 85 V 14)52440.4607 .0007 QU �0:0095 GCVS 85 V 14)52464.4977 .0012 MON �0:0009 GCVS 85 V 1)52547.3114 .0013 JU �0:0084 GCVS 85 4)52720.6304 .0018 MON �0:0006 GCVS 85 V 1)AQ Lyr 52415.411 .002 AG 1)EZ Lyr 52361.6265 .0017 MON +0:0251 SAC 73 V 1)52411.5278 .0017 MON +0:0264 SAC 73 V 1)52502.3991 .0005 WTR +0:0272 SAC 73 13)52503.4513 .0029 PC +0:0290 SAC 73 -Ir 12)FN Lyr 52464.4664 .0009 MZ +0:0131 GCVS 85 -Ir 10)52558.3494 .0021 ATB +0:0195 GCVS 85 1)IN Lyr 52416.487 .002 AG -Ir 1)IO Lyr 52360.6217 .0012 MON �0:0265 GCVS 85 V 1)52464.5049 .0013 JU �0:0254 GCVS 85 4)52527.4106 .0030 ATB �0:0261 GCVS 85 1)KX Lyr 52542.3141: .0008 MZ -Ir 11)NQ Lyr 52502.4024 .0017 MZ +0:0016 GCVS 85 -Ir 11)NR Lyr 52451.4776 .0030 MZ -Ir 10)52619.2495 .0056 ATB 1)V535 Mon 52664.4399 .0020 MZ -Ir 11)V452 Oph 52425.373 .002 AG -Ir 1)52527.3324 .0028 ATB 1)AO Peg 52533.3817 .0020 MZ �0:0114 BAVR 39) -Ir 11)AV Peg 52519.5613 .0032 PC +0:0766 GCVS 87 -Ir 12)BP Peg 52502.3879 .0018 MON +0:0385 GCVS 87 V 1)52529.4468 .0006 PC +0:0402 GCVS 87 -Ir 12)BT Peg 52505.582 .002 AG +0:055 BAVR 40) 1)CG Peg 52484.4679 SIR �0:0150 SAC 72 -Ir 10)52504.5518 .0018 MON �0:0180 SAC 72 V 1)52535.3830 .0008 JU �0:0180 SAC 72 4)52548.4671 .0017 SCI �0:0138 SAC 72 4)DH Peg 52555.3654 .0017 SCI +0:0356 GCVS 87 4)DY Peg 52225.4002 .0015 SCI �0:0027 GCVS 87 18)52475.6090 .0012 MON �0:0039 GCVS 87 V 1)52501.4248 .0012 MON �0:0041 GCVS 87 V 1)52501.4978 .0011 MON �0:0040 GCVS 87 V 1)52501.5712 .0011 MON �0:0035 GCVS 87 V 1)52621.3148 .0008 MZ �0:0049 GCVS 87 -Ir 11)52621.3882 .0008 MZ �0:0045 GCVS 87 -Ir 11)DZ Peg 52590.3721 .0012 MZ �0:0155 SAC 72 -Ir 11)52646.2480 .0030 ATB �0:0160 SAC 72 1)ES Peg 52617.3964 .0027 MZ -Ir 11)IY Peg 52576.3895 .0040 MZ -Ir 11)52617.3134 .0013 MZ -Ir 11)AR Per 52358.3897 .0004 MZ +0:0424 GCVS 87 -Ir 11)52619.2573 .0024 SCI +0:0485 GCVS 87 4)52681.3872 .0007 QU +0:0483 GCVS 87 V 14)52724.369 .002 AG +0:050 GCVS 87 -Ir 1)RY Ps 52548.4688 .0019 MON �0:1273 GCVS 87 V 1)DF Ser 52450.4600 .0005 QU V 14)52464.4693 .0007 QU V 14)BO Tau 52674.5154 .0008 MZ -Ir 11)52691.4304 .0009 MZ -Ir 11)UX Tri 52257.3975 .0056 ATB 1)52277.5239 .0035 ATB 1)52308.3624 .0042 ATB 1)52309.2976 .0012 MON -Ir 1)52322.3478 .0021 ATB 1)52502.5628 .0018 MON V 1)
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Table 1: (ont.)Variable Max JD 24. . . � Obs O � C Fil RemUX Tri 52558.5615 .0035 ATB 1)52576.3563 .0020 JU 4)52581.4790 .0024 ATB 1)52616.5055 .0042 ATB 1)52617.4385 .0041 PC -Ir 19)52619.3018 .0025 JU 4)52646.3389 .0042 ATB 1)52696.3264 .0056 ATB 1)RV UMa 52053.4277 .0013 SCI +0:0009 SAC 73 18)52338.4774 .0010 QU �0:0019 SAC 73 V 14)52338.4784 .0027 SCI �0:0008 SAC 73 18)52344.5616 .0011 SCI �0:0026 SAC 73 18)52681.5740 .0012 MON +0:0020 SAC 73 V 1)52690.4644 .0005 QU �0:0008 SAC 73 V 14)52704.5083 .0005 QU +0:0011 SAC 73 V 14)52717.611 .002 AG �0:002 SAC 73 -Ir 1)52747.5733 .0043 PC +0:0040 SAC 73 -Ir 19)SX UMa 52359.4756 .0050 SCI 18)52746.486 .002 AG -Ir 1)TU UMa 52347.3549 .0010 MON �0:0278 GCVS 87 V 1)52367.4313 .0005 QU �0:0272 GCVS 87 V 14)52367.4375 .0020 SCI �0:0210 GCVS 87 18)52691.4319 .0005 QU �0:0263 GCVS 87 V 14)52721.5498 .0080 PC �0:0220 GCVS 87 -Ir 20)52744.4071 .0001 BRN STK �0:0287 GCVS 87 -Ir 14)52764.4855 .0005 QU �0:0260 GCVS 87 V 14)AE UMa 52321.4089 .0008 MON +0:0003 GCVS 87 -Ir 1)52371.3836 .0002 WTR �0:0009 GCVS 87 13)52685.3460 .0012 MON �0:0007 GCVS 87 V 1)52685.4369 .0012 MON +0:0042 GCVS 87 V 1)52730.4187 .0004 SCI �0:0010 GCVS 87 16)52739.3617 .0007 SCI �0:0037 GCVS 87 16)BN Vul 52592.2725 .0011 JU �0:0145 SAC 73 4)FH Vul 52519.3908 .0026 PC �0:0329 BAVR 39) -Ir 12)

Remarks:AG : Agerer, F., Tiefenbah ATB: Ahterberg, Dr. H., NorderstedtBRN: Brauner, B., Herford FR : Frank, P., VeldenHSR: Husar, Dr. D., Hamburg JU : Jungbluth, Dr. H., KarlsruheMON: Monninger, Dr. G., Gemmingen MS : Moshner, W., LennestadtMZ : Maintz, G., Bonn PC : Poshinger, K., HamburgPRK: Proksh, W., Winh�oring PS : Pashke, A. R�uti (CH)QU : Quester, W., Esslingen SCI: Shmidt, U. KarlsruheSTK: Strunk, J., Leopoldsh�ohe WTR: Walter, F., M�unhen
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Remarks (ont.):: = unertainE = CCD- or photoeletri observationred = redued results1) = photometer ST-6 CCD 375� 242 unoated, �lter V/ B3) = photometer Cryoam 80A, without �lter4) = photometer ST-7, �lter V / R / -Ir=KG5/2 / I / or none6) = photometer OES-LCCD11, �lter -Ir or without �lter9) = photometer ST-9 hip 512�51210) = photometer AlphaMaxi, �lter -Ir11) = 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) = photometer apogee AP7 hip: SITe502a �lter V; -Ir18) = photometer ST-5 without �lter19) = photometer ST-10 without �lter; �lter -Ir20) = photometer ST-10 XMR without �lter; �lter -Ir21) = photometer OES-LCCd12 without �lter25) = evaluation: supported by the software MIRA AP26) = double maxima, determination of time is diÆultGCVS 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, pageSAC vv = Roznik Astronomizny No. vv, Krakow (SAC)BAVM nnn = BAV Mitteilungen No.nnnBAVM 136 = IBVS No. 5114BAVR 36 = BAV Rundbrief 36,157 fBAVR 37 = BAV Rundbrief 48, 57BAVR 39 = BAV Rundbrief 49, 41BAVR 40 = BAV Rundbrief 49,105BAVR 41 = BAV Rundbrief 48,189BAVR 42 = BAV Rundbrief 49, 6
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THE FIRST COMPLETE CCD LIGHT CURVESAND ORBITAL PERIOD CHANGE OF IK PerZHU, LIYING1;2; QIAN, SHENGBANG1;2; XIANG, FUYUAN31 National Astronomial Observatories/Yunnan Observatory, Chinese Aademy of Sienes, P. O. Box 110,650011 Kunming, P. R. China; e-mail: lyzhu16�hotmail.om2 United Laboratory of Optial Astronomy, Chinese Aademy of Sienes (ULOAC), 100012 Beijing, P. R.China3 Physis Department, Xiangtan University, 411105 Xiangtan, Hunan Provine, P. R. ChinaAording to the 4th edition of the General Catalogue of Variable Stars (GCVS)(Kholopov et al., 1987), IK Per is a short-period elipsing binary system with a periodof P = 0:d67603467 and belongs to EB/KE type. Although some visual, photographiand photoeletri times of light minimum have been published, it was a negleted systemfor study. Up to now, no omplete photoeletri and CCD light urves were obtained.For understanding the properties of light variation and studying the period hange of thesystem, we hoose it as our objet to observe.Observations of the elipsing binary system IK Per in B and V bands were arried outon Deember 2, 3, and 4, 2002, with the PI1024 TKB CCD photometri system attahedto the 1.0-meter Cassegrain reetor telesope at the Yunnan Observatory in P. R. China.The �eld of view of the CCD image at the Cassegrain fous is 6:5�6:5 square ar minutes.The B and V �lters used approximate the standard Johnson UBV photometri system.During the observations, the integration time for eah image was 120 seonds. A totalof 273 images in V and 273 images in B were obtained. Image redutions were done byusing IRAF pakages. One of the CCD images is displayed in Figure 1.Table 1: The oordinates of the variable, omparison star and hek starStars year � ÆVariable (star 1) 2000 04:29:27.46 42:03:10.7Comparison (star 2) 2000 04:29:26.53 41:58:53.1Chek(star 3) 2000 04:29:02.4 42:01:12.4

The observations obtained in the three days are plotted in Figure 2, where the phaseswere alulated with a new period of 0:d67602324 (Eq. 4). The light urves appearto exhibit a typial O'Connell e�et, with Maximum I being 0.015 mag.(V) and 0.020mag.(B) fainter than Maximum II. The light variation is ontinuous with a slightly largedi�erene between the depths of the two minima. The seondary minimum is about0.07 mag.(V) and 0.08 mag. (B) brighter than the primary minimum. With the observeddata, one primary and two seondary times of light minimum are obtained by meansof parabola �tting. The new determined times of light minimum and several reentlypublished photoeletri minima times are given in Table 2.
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Figure 1. CCD image of IK Per, omparison and hek stars.
The early times of light minimum for IK Per were ompiled by Kreiner et al. (2000),whih were kindly provided by Prof. Kim Chun-Hwey. The O{C urve alulated withthe ephemeris given by Kreiner et al.,Min:I = HJD2427397:534 + 0:d67603467� E; (1)is shown in Figure 3 where solid dots refer to photoeletri or CCD (PEC) observations,and open irles to visual or photographi (VP) data. As displayed in the �gure, althoughO{C values of the VP observations show a slightly large satter (up to 0:d03), the generalO{C trend reveals that the period of IK Per is variable.Sine no data is available between E=17348.5 and 31962.5, the properties of the periodhange are not lear. By assuming a long-term period derease, a weighted least-squaressolution with weights 10 to PEC data and 1 to VP observations yields the followingephemeris,Min:I = HJD2427397:4934(51) + 0:d67604353(3)� E� 2:48(1)� 10�10 � E2: (2)With the quadrati term in the ephemeris, a seular period derease rate ofdP=dt = �2:68� 10�7 days/year is derived. On the other hand, the period hange maynot vary ontinuously. With the data before E=17348.5, the linear ephemeris,Min:I = HJD2427397:5190(93) + 0:d67603280(108)� E; (3)is determined by a least-squares solution. For the observations after E=17348.5, theephemeris Min:I = HJD2427397:8995(149) + 0:d67602324(42)� E; (4)is derived, whih an be used to predit the epohs of light minimum. The (O�C)0 valuesof all the PEC times respet to this ephemeris are also listed in table 2. The two linearephemeris reveal that a sudden period derease, �P = 1:329 � 10�5 days=1.15 s, mightour around E=28000. In order to hek the period variation of the system, more timesof light minimum are required.
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Figure 2. CCD light urves in V and B for IK Per, where the phases were alulated with the period(p = 0:d67602324) given in the new linear ephemeris.

Figure 3. O-C plot in days for IK Per. Cirles refers to the VP observations and solid dots to the PECdata. Also given in solid line is the quadrati �t.
This work was supported by Yunnan Natural Siene Foundation (No. 2001A0026Qand No. 2003A0072M), the Chinese Natural Siene Foundation (No.10003004), and bythe National Key Fundamental Researh Projet (No. G1999075405). We thank Prof.Kim, C.-H. who sent us the times of light minimum ompiled by Kreiner et al. (2000).
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Table 2: CCD and photoeletri times of light minimum for IK Per.JD (Hel.) Error Min. Meth Filter E O � C (O � C)0 Ref.+240000049005.2917 �0:0015 II pe BV 31962.5 �0.0005 �0.0006 (1)49310.5163 �0:0016 I pe BV 32414 �0.0056 �0.0005 (2)51249.3580 �0:0012 I pe 35282 �0.0312 +0.0065 (3)51470.4169 �0:0070 I pe 35609 �0.0357 +0.0058 (4)52611.1995 �0:0009 II CCD BV 37296.5 �0.0616 �0.0008 (5)52612.2164 �0:0004 I CCD BV 37298 �0.0587 +0.0021 (5)52613.2250 �0:0007 II CCD BV 37299.5 �0.0642 �0.0033 (5)Referenes in Table 2: (1) Huebsher et al.(1993); (2) Huebsher et al. (1994); (3) Agerer & Huebsher(2000); (4) Agerer et al.(2001); (5) The present paper

Figure 4. A possible sudden period derease of IK Per ourred around E=28000. Symbols are thesame as those in Figure 3.
Referenes:Agerer, F., Dahm, M., & Hubsher, J., 2001, IBVS, No. 5017Agerer, F., & Hubsher, J., 2000, IBVS, No. 4912Huebsher, J., et al., 1993, B.A.V.Mitt., No. 62Huebsher, J., et al., 1994, B.A.V.Mitt., No. 68Kholopov, P. N., et al., 1987, The Fourth Edition of General Catalogue of Variable Stars,Vol.III, Mosow, Nauka.Kinnunen, T. & Ski�, B. A., 2000, IBVS, No. 4896Kreiner, J. M., Kim, C.-H., and Nha, I.-S., 2000, An Atlas of O{C Diagrams of ElipsingBinary Stars, Craow, Poland: Wydawnitwo Naukowe Akademii Pedagogiznej,2000.



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5487 Konkoly ObservatoryBudapest16 Deember 2003HU ISSN 0374 { 0676TIMES OF MINIMA OF ECLIPSING BINARY STARSLACY, C. H. S.Department of Physis, University of Arkansas, Fayetteville, Arkansas 72701, USA; e-mail: 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.) �20C; 1.15 00square pixels; 200(N-S) � 300(E-W) FOV.Method of data redution:Virtual measuring engine (Measure 1.97) written by C.H.S. Lay (2003)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℄AP And EA/DM 23 49 31 +45 47 21 03639 00767y 52898.62235 1.5872920 1CO And EA/DM 01 11 25 +46 57 49 03268 00400 52245.65158 3.655326 2HP Aur EA/DM 05 10 22 +35 47 47 02401 00760 52263.62901 1.4228192 2KU Aur EA/SD: 06 28 04 +30 23 34 02422 01381 52263.88113 1.319577 1CV Boo EA/DM 15 26 20 +36 58 53 02570 00511 52321.84559 0.8469935 2SW Cn EA/SD: 09 09 00 +09 35 42 00812 00083 52339.81190 1.799211 2MU Cas EA/DM 00 15 52 +60 25 54 01331 04014 51876.5835 9.652926 3V381 Cas EA/DM 00 32 52 +49 19 39 03256 01906 52968.7011 1.7459455 1V389 Cas EA 01 14 05 +48 58 48 03272 00102 51469.4103 4.989514 1V396 Cas EA/DM 23 13 36 +56 44 06 01337 04006 52180.7074 5.50545 3V459 Cas EA/DM 01 11 30 +61 08 48 00792 04030 51144.6845 8.458294 3V651 Cas EA/DM 23 48 34 +57 44 57 04009 00049 52817.87187 0.9968096 1VZ Cep EA/DM 21 50 11 +71 26 38 01497 04470 52054.85215 1.18336356 1V456 Cyg EA/DM 20 28 51 +39 09 14 03152 00323 52836.7625 0.89119220 1V1061 Cyg EA/DM 21 07 21 +52 02 58 03600 00278 52015.90562 2.34663383 1HD 23642 EA/DM 03 47 29 +24 17 18 01800 01908 36096.5204 2.46113329 4LV Her EA/DM 17 35 32 +23 10 31 02076 00580 52490.72613 18.4359348 1RW La EA/DM 22 44 57 +49 39 28 03629 02473 52253.6669 10.36922 2V506 Oph EA/DM 17 41 04 +07 47 04 00993 00762 52858.6752 1.0604262 1FO Ori EA 05 28 10 +03 37 23 00105 02342 52275.6149 18.80058 2V648 Ori EA/DM 04 52 33 +06 19 24 00096 00758 52934.92834 1.626468 1IM Per EA/DM 03 11 42 +52 12 42 03323 01163 52902.9245 2.25422 1V482 Per EA/DM 04 15 41 +47 25 20 03332 00388 52266.8056 2.4467549 2V514 Per EB/DM 03 19 39 +50 07 12 03319 01713 52261.5563 1.819159 1RXJ0212.3 EA 02 12 19 �13 30 41 05283 01513 52634.6593 6.709914 1yComparison star designations refer to the GSC.
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Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄AQ Ser EB/DM 15 22 15 +02 30 11 00340 00252 52834.6937 1.687391 1CF Tau EA/D 04 05 10 +22 29 48 01814 00104 51918.3467 2.75589 1V1094 Tau EA/DM 04 12 04 +21 56 51 01263 00925 49701.7059 8.988487 5BP Vul EA/DM 20 25 33 +21 02 18 01644 01837 52064.89085 1.9403494 6BT Vul EA/DM 20 23 05 +27 28 36 02164 00403 52831.72890 1.141200 1Soure(s) of the ephemeris:1: This paper, 2: Lay (2002), 3: Lay et al. (2002), 4: Torres (2003), 5: Kaiser &Frey (1998), 6: Lay et al. (2003)Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄AP And 52859.7334 0.0004 2 V �0.0003 Se. phase=0.552897.82826 0.00010 2 V �0.0004452898.62235 0.00013 1 V 0.0000052902.59047 0.00013 2 V �0.0001152936.71705 0.00010 1 V �0.00031CO And 52826.8474 0.0005 1 V �0.001052934.68220 0.00018 2 V +0.00167 Se. phase=0.552965.7523 0.0003 1 V +0.0015HP Aur 52630.7169 0.0003 1 V +0.000552729.60329 0.00023 2 V +0.00099 Se. phase=0.552935.91092 0.00015 2 V �0.00016KU Aur 52263.88113 0.00016 1 V 0.0000052250.68535 0.00020 1 V �0.0000152296.8700 0.0005 1 V �0.0006CV Boo 52714.84970 0.00012 1 V �0.0008752720.7789 0.0003 1 V �0.000652722.89684 0.00010 2 V �0.00017 Se. phase=0.552731.79016 0.00008 1 V �0.0002852739.83638 0.00017 2 V �0.0005052742.80172 0.00014 1 V +0.0003652744.9185 0.0003 2 V �0.0003452750.84701 0.00014 2 V �0.0007952751.69380 0.00017 2 V �0.0009952756.77595 0.00015 2 V �0.0008052765.66967 0.00025 1 V �0.0005152778.79870 0.00020 2 V +0.0001252782.60989 0.00020 1 V �0.0001652787.69192 0.00012 1 V �0.0001052790.65638 0.00010 2 V �0.00011SW Cn 52688.8578 0.0006 1 V �0.0010MU Cas 52876.81333 0.00024 2 V +0.00026 Se. E=52181.802452905.7704 0.0003 2 V �0.0015V381 Cas 52968.7011 0.0005 1 V 0.0000V389 Cas 52898.9432 0.0006 2 V 0.0000 Se. E=52898.943252928.8808 0.0004 2 V +0.0005V396 Cas 52824.84721 0.00024 1 V +0.0021652835.8582 0.0003 1 V +0.002352868.89072 0.00025 1 V +0.00207V459 Cas 52827.8775 0.0004 1 V �0.0075V651 Cas 52817.87187 0.00007 1 V 0.0000052823.85279 0.00013 1 V +0.00006VZ Cep 52809.8384 0.0003 1 V +0.000352812.79737 0.00024 2 V +0.00086 Se. phase=0.552818.7140 0.0006 2 V +0.000752863.68060 0.00018 2 V �0.0005452877.8838 0.0006 2 V +0.002352889.71630 0.00021 2 V +0.00116
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄V456 Cyg 52831.86188 0.00014 2 V +0.00094 Se. phase=0.552836.7625 0.0004 1 V 0.000052839.8814 0.0004 2 V �0.000352869.7371 0.0003 1 V +0.000552931.6733 0.0003 2 V �0.0012V1061 Cyg 52786.7736 0.0004 2 V �0.0012 Se. phase=0.552813.7610 0.0002 1 V �0.000152834.8804 0.0004 1 V �0.000452867.7336 0.0003 1 V �0.000152887.6813 0.0004 2 V +0.001252907.62597 0.00014 1 V +0.00309 ?HD 23642 52931.9078 0.0020 2 V +0.0051 Se. phase=0.5LV Her 52785.7012 0.0010 1 V +0.0001RW La 52844.71005 0.00021 1 V �0.0023952927.66310 0.00018 1 V �0.0031052932.77471 0.00017 2 V �0.00817 Se. E=51076.6925V506 Oph 52831.63476 0.00020 1 V +0.0004352858.6752 0.0005 2 V 0.0000 Se. phase=0.5FO Ori 52914.8345 0.0004 1 V �0.0001V648 Ori 52908.9049 0.0006 1 V +0.000052930.86274 0.00020 2 V +0.00057 Se. phase=0.552934.92834 0.00025 1 V 0.00000IM Per 52902.9245 0.0006 1 V 0.000052910.8277 0.0007 2 V 0.0000 Se. E=52910.827752972.8038 0.0004 1 V �0.001552980.7065 0.0006 2 V �0.002052981.8219 0.0004 1 V �0.0003V482 Per 52644.8308 0.0011 2 V +0.0016 Se. phase=0.552907.8584 0.0004 1 V +0.0030V514 Per 52974.6667 0.0005 1 V +0.0001RXJ0212.3 52634.6593 0.0009 1 V 0.0000AQ Ser 52823.7250 0.0007 2 V �0.0007 Se. phase=0.552834.6937 0.0005 1 V 0.0000CF Tau 52933.8960 0.0005 2 V +0.0038 Se. phase=0.5V1094 Tau 52628.8429 0.0003 2 V �0.0002 Se. E=52601.877652637.83153 0.00021 2 V �0.00002BP Vul 52782.8192 0.0003 1 V �0.000952814.7964 0.0005 2 V �0.0009 Se. E=52098.8083452817.74512 0.00010 1 V �0.00130BT Vul 52831.72890 0.00024 1 V 0.0000052839.71853 0.00020 1 V +0.0012352843.7114 0.0004 2 V �0.0001 Se. phase=0.552908.7621 0.0004 2 V +0.002252939.5741 0.0003 2 V +0.0018A sample of the observations has been published by Lay, Hood & Straughn (2001).

Referenes:Kaiser, D. H. & Frey, G., 1998, IBVS, No. 4544Kwee, K. K. & van Woerden, H., 1956, BAN, 12, 327Lay, C. H. S., 2002, IBVS, No. 5357Lay, C. H. S., Hood, B. & Straughn, A., 2001, IBVS, No. 5067Lay, C. H. S., Straughn, A. & Denger, F., 2002, IBVS, No. 5251Lay, C. H. S., Torres, G., Claret, A. & Sabby, J. A., 2003, AJ, 126, 1905Torres, G., 2003, private ommuniation
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SUPERHUMPS IN THE 2003 UV Per SUPEROUTBURSTPRICE, A.1; COOK, L.2; VANMUNSTER, T.3; MESSIER, D.4; BOYD, D.5; OKSANEN, A.6;GARY, B.7; BILLINGS, G.8; GRAHAM, K.9; GOFF, B.1; WEST, D:10; SCHMEER, P.11; HENDEN,A.12; ZISSELL, R.13; TEMPLETON, M. R.1; MATTEI, J. A.11 Amerian Assoiation of Variable Star Observers (AAVSO), Clinton B. Ford Astronomial Data & ResearhCenter 25 Birh St., Cambridge, MA 02138, USA; email: aavso�aavso.org2 Center for Bakyard Astrophysis - Conord 1730 Helix Ct., Conord, CA 94518; e-mail: IBVS�lewook.om3 Center for Bakyard Astrophysis - Belgium Walhostraat 1A, B-3401 Landen, Belgium;e-mail : Tonny.Vanmunster�babelgium.om4 Center for Bakyard Astrophysis - Lisbon 35 Sargeants Way, Lisbon, CT. 063515 5 Silver Lane, West Challow Oxon OX12 9TX UK; email: drsboyd�ompuserve.om6 Nyr�ol�a Observatory Jyvaskylan Sirius ry, Kyllikinkatu 1, FIN-40100 Jyvaskyla, Finland;email: arto.oksanen�jklsirius.�7 5320 E. Calle Manzana, Hereford, AZ 856158 2320 Cherokee Drive NW, Calgary, Alberta, Canada T2L 0X7; e-mail: obs681�telusplanet.net9 23746 Shoolhouse Road Manhattan, IL 6044210 West Skies Observatory P.O. Box 517, Derby, KS 67037, USA; e-mail: dwest61506�aol.om11 Bishmisheim, Am Probstbaum 10, 66132 Saarbr�uken, Germany; e-mail: extpas�rz.uni-sb.de12 Universities Spae Researh Assoiation/U. S. Naval Observatory, Flagsta�, AZ 86001 USA;email: aah�nofs.navy.mil13 Williston Observatory, Mount Holyoke College, South Hadley, MA 0175, USA;e-mail: rzissell�mh.mtholyoke.edu

UV Per, �=02h10m08:s25 Æ=+57Æ11020:006 (J2000), is a UGSU system with a magnituderange of 11.7V - 17.9V (Downes, 2003) and a variable and long superyle. On Nov 03.810(JD2452947.31) Shmeer observed UV Per's loation and did not detet it to a limitingvisual magnitude of 13.6. The next day it was deteted in outburst by P. Shmeer onNovember 04.767, 2003 (JD2452948.267) UT at visual magnitude 11.5. Shmeer noti�edthe AAVSO and an automati notie was sent out to observers within 10 minutes (Prie,2003). Superhumps were �rst reported by A. Oksanen in observations that began onJD2452951.3330.A total of 11,545 CCD observations were made during the deline of the superoutburstand reported to the AAVSO. Photometry was done by the individual authors and inludesthe appliation of at and dark frames. Statistial unertainty varies by observer and timeand is available with the raw data by request to AAVSO Headquarters.UBVRI �eld alibration was performed on multiple nights using the USNO-FS 1.0mtelesope along with a large set of Landolt standards of wide olor and airmass. InTable 1 we present the omparison stars used by observers and their V-R olors usedto minimize the possibility that they may be variable. A omplete table of �eld stars,inluding omplete UBVRI data, is given in 5488-t3.txt.
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Figure 1. Light Curve of 2003 UV Per Superoutburst With Long Term Variation Removed
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GSC ID V V �R V error V �R error3693-2068 10.981 0.213 0.058 0.0323693-1862 12.715 0.260 0.013 0.0143693-1760 13.309 0.821 0.018 0.017Table 1: Comparison Star Photometry

A linear �t was applied to the datasets from eah separate observing session to removethe overall fading behavior and zero point di�erenes between �ltered and un�lteredobservers. The ombined data were then put through a Date-Compensated DisreteFourier Transform (Ferraz-Mello, 1981) and the results re�ned with the CLEAN algorithm(Foster, 1995). The analysis reveals an average superhump period of 95:92�0:006 minutes(2�). In addition, we analysed AAVSO data from the previous superoutburst in Deember2000 using the same tehnique and deteted a superhump period of 95:83� 0:12 minutes.
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Figure 2. DCDFT & CLEAN Power Spetrum
A period of 95:63 � 0:05 minutes has been previously published for the 1989 super-outburst. (Udalski, 1992) Timings of maxima were used to derive the 1989 superhumpperiod and may explain the di�erene in results with our CLEAN algorithm whih wasspei�ally designed to mitigate the e�et of gaps in the data. In addition, the quantityof data available now is muh greater than that from the 1989 outburst, whih onsistedof 11 superhump yles over a four-day period while this data set inludes 71 yles overa ten-day period. Finally, the superhump period of UV Per ould be inreasing in eahsuperyle.Wavelet analysis (Foster, 1996) detets an inrease in the superhump period of 0.001minutes per day beginning from JD2452951 to JD2452956. Then the superhump perioddereases by an average rate of 0.095 minutes per day from JD2452956 to JD2452961.Udalski and Pyh did not detet a superhump period hange in their data. The analysisalso revealed an average amplitude deline of 3.13% per day for JD2452956 - JD2452961.Visual and CCD observations following the outburst deteted a period of post-super-outburst brightening.Additionally, we have alulated a superyle of 871�379 days determined by averagingthe last 19 superoutbursts in the AAVSO International Database sine Marh 19, 1963(JD2438108) and using the standard deviation as unertainty. This projets to the nextsuperoutburst window being Marh 10, 2005 (JD2453440) and April 7, 2007 (JD2454198).
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Figure 3. Wavelet Period Change Analysis
JD Mag Method Observer2452965.692 15.7 CCDV Go�, Bill2452966.2472 <14.1 Visual Muyllaert, Eddy2452966.335 13.5 Visual Anderson, Bill2452966.4424 13.7 Visual Chaple, Glenn2452966.7694 13.5 Visual Sott, Tray2452967.531 <15.3 Visual Poyner, Gary2452967.8194 15.7 CCDV Royer, RonTable 2: Observations of Post-Superoutburst BrighteningHowever, if past observations from JD2442119.53 - JD2444678.3 are removed beause thesuperoutbursts ould have been missed due to the solar gap, we alulate a superyleof 758� 134 days whih projets to the next superoutburst window being July 20, 2005(JD2453572) to April 14, 2006 (JD2453840).All data is available by sending a request to the AAVSO at aavso�aavso.org.Aknowledgements: We would like to aknowledge the Curry Foundation for fundingsome equipment used in this ampaign through the AAVSO International High EnergyNetwork. We aknowledge the use of SIMBAD operated through the Centre de Donn�eesAstronomiques (Strasbourg).Referenes:Downes, R. et al. 2003. A Catalog and Atlas of Catalysmi Variables, Living Editionhttp://iarus.stsi.edu/ downes/vat/index.htmlFerraz-Mello, S. 1981, Astron. J., 86, 619.Foster, G. 1995, Astron. J., 109, 1889.Foster, G. 1996, Astron. J., 112, 1709.Prie, A., and Waagen E., and Mattei, J. 2003. AAVSO News Flash Speial Notiehttp://www.aavso.org/publiations/newsflash/sp10.shtmlUdalski, A. Pyh, W. 1992, Ata Astron. 42, 285.
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SIX NEW SOUTHERN CEPHEIDSGREAVES, JOHN1; WILS, PATRICK2; VAN CAUTEREN, PAUL2;31 Borrowdale Walk, Northampton, UK2 Vereniging Voor Sterrenkunde, Belgium; e-mail: patrik.wils�ronos.be3 Beersel Hills Observatory, Laarheidestraat 166, B-1650 Beersel, Belgium, email: paulvanauteren�skynet.be

In this paper six previously unknown Cepheid variables are presented. These havebeen found using ASAS3 survey data (Pojmanski, 2002), in a number of seleted regionsof the Southern sky. The strips of sky we examined ranged from 6h to 16h RA and20 degrees deep (ASAS3 already having examined 0h to 6h RA), entered roughly upon{60Æ delination, to inlude as muh Milky Way as possible. Also a large part of thesky near {33Æ was searhed, as well as a few smaller areas. Throughout this work, longperiod variables and elipsing binaries were piked up easily enough, as did ASAS before,but we deliberately set out to look for objets that would expand the statistial basefor astrophysially meaningful objets. We only looked at objets with large standarddeviations, ignoring lose doubles that ASAS3 annot easily resolve, and dismissing areaswhere we learly saw problems with the data. We therefore annot asertain that wefound all the stars of a given type in the studied regions, within the survey's limitingmagnitude.Table 1 lists the details of the new Cepheid variables: identity, oordinates (fromUCAC2, Zaharias, et al., 2003), Galati latitude b, V magnitude range (from ASAS3),2MASS J � Ks olour, GCVS variability type, epoh of maximum (JD { 2450000) andperiod in days. The eletroni version of IBVS also provides a link to the soure of thedata. Phase plots of the data are provided in Figs. 1 to 6. Table 2 ontains Fourierparameters and their formal errors for these stars, suh as de�ned by Morgan (2003).Notes on individual stars:GSC 7758-1126: The Galati latitude suggests that this is a Population II objet,however the proper motion is quite small. A determination of the metalliity or m1index via Str�omgren photometry would be neessary to distinguish for ertain betweenthe Æ Cepheid or W Virginis types. B � V = 0.74� 0.3 from Tyho2 BT � VT (H�g etal., 2000).GSC 8693-0661: POSS survey plate images reveal this star appears extended, andis in fat a pair of stars approximately 500 apart in a mostly North-South orientation.ASAS3 will not resolve this pair, but the Northern star of the two appears to be severalmagnitudes fainter than the Southernmost star, and is thus likely beneath the ASAS3threshold.GSC 6771-1281: The Galati latitude again suggests that this is a Population IIobjet, however the proper motion is also quite small for this star. Preibish et al. (1998)
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give a K6 spetral type. Beause its light urve more resembles W Vir itself, we lassi�edit as a CWA type star, although with its period of less than 8 days it should be alleda CWB star aording to the GCVS de�nition. Sine the shape of its light urve di�ersfrom most other Cepheids of its period (whih is evident as well from a log(P )��21 plot,suh as in Morgan, 2003), GSC 6771-1281 is possibly a �rst overtone pulsator (GCVStype DCEPS), but with a larger amplitude and longer period than most other stars ofthis type known in the Galaxy (Mantegazza and Poretti, 1992).GSC 5676-0131: NSV 10400. This star is loated in a highly reddened region. A B�Vvalue of +1:57� 0:08 (at phase 0.94) was measured at Beersel Hills Observatory.Table 1. New Cepheid variablesGSC RA (J2000) De b V J{Ks Type Epoh Period8606-0190 09 48 26.82 {58 01 05.4 {3.3 11.59-12.20 +0.81 DCEP 2655.9 4.1516666-0796 11 53 01.96 {23 12 59.1 +37.7 12.37-13.21 +0.59 CWA 2640.1 15.557758-1126 12 38 03.82 {38 31 24.6 +24.3 11.83-12.52 +0.44 CWB 1885.1 4.3218693-0661 15 05 46.46 {58 22 55.0 0.0 11.78-12.83 +1.09 DCEP 2437.2 16.716771-1281 15 22 16.27 {26 52 25.3 +25.0 11.74-12.40 +0.87 CWA: 2811.5 6.8345676-0131 18 14 15.83 {09 20 20.6 +3.9 11.57-12.35 +0.94 DCEP 2415.9 5.121Table 2. Fourier parameters for the new Cepheid variables.GSC R21 �21 R31 �318606-0190 0.35 � 0.02 4.32 � 0.07 0.12 � 0.02 2.52 � 0.096666-0796 0.11 � 0.02 1.10 � 0.13 0.10 � 0.02 1.81 � 0.087758-1126 0.36 � 0.02 4.10 � 0.06 0.18 � 0.02 2.27 � 0.118693-0661 0.29 � 0.02 4.18 � 0.08 0.19 � 0.02 2.10 � 0.106771-1281 0.17 � 0.02 0.29 � 0.11 0.04 � 0.02 0.27 � 0.405676-0131 0.34 � 0.01 4.52 � 0.04 0.15 � 0.01 2.62 � 0.06Aknowledgements: This researh has utilised the ASAS3 publi photometry at-alogue. It made use of data produts from the Two Miron All Sky Survey, whihis a joint projet of the University of Massahusetts and the Infrared Proessing andAnalysis Center/California Institute of Tehnology, funded by the National Aeronau-tis and Spae Administration and the National Siene Foundation. Use has beenmade as well of the SIMBAD and VizieR databases operated at the Centre de Donn�eesAstronomiques (Strasbourg) in Frane and the Guide 8 astronomial software pakage(http://www.projetpluto.om). P. Van Cauteren is grateful to the Royal Observatoryof Belgium for putting at his disposal material aquired by projet G.0178.02 from theFund for Sienti� Researh (FWO) - Flanders (Belgium).
Referenes:H�g, E., Fabriius, C., Makarov, V.V., Urban, S., Corbin, T., Wyo�, G., Bastian, U.,Shwekendiek, P., Wiene, A., 2000, A&A, 355, L27Mantegazza, L., Poretti, E., 1992, A&A, 261, 137Morgan, S.M., 2003, PASP, 115, 1250 (http://nitro9.earth.uni.edu/fourier/)Pojmanski, G., 2002, Ata Astronomia, 52, 397Preibish, T., Guenther, E., Zinneker, H., Sterzik, M., Frink, S., Roeser, S., 1998, A&A,333, 619Zaharias, N., Urban, S., et al., 2003, Seond US Naval Observatory CCD AstrographCatalog (UCAC2), in preparation
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ERRATUM FOR IBVS 5489Geert Hoogeveen reported the following error:IBVS No. item printed orret5489 identi�er GSC 7758-1126 GSC 7758-1162
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FOUR NEW HIGH AMPLITUDE Æ SCUTI STARSWILS, PATRICK1; GREAVES, JOHN2; OTERO, SEBASTI�AN A.31 Vereniging Voor Sterrenkunde, Belgium; e-mail: patrik.wils�ronos.be2 Borrowdale Walk, Northampton, UK3 Grupo Wezen 1 88, Centro de Estudios Astron�omios (CEA), Liga Iberoameriana de Astronom��a (LIADA);e-mail: varsao�fullzero.om.arUsing ASAS3 survey data (Pojmanski, 2002), a number of seleted regions in theSouthern sky has been examined for new variable stars. For more details, see Greaveset al. (2004). This revealed four previously unknown high amplitude Æ Suti variablestars (HADS). These are presented in Table 1, whih lists the identity, oordinates (fromUCAC2, Zaharias, et al., 2003), Galati latitude b, V magnitude range (from ASAS3),2MASS J �Ks olour, epoh of maximum (HJD { 2450000) and period in days. An ad-ditional olumn in the eletroni version of the IBVS also provides a link to the soure ofthe data. Table 2 ontains the invariant Fourier parameters to degree 3 (for the de�nition,see Morgan, 2003), alulated from the ASAS3 data. Figs. 1 to 4 provide phase plots forthese new HADS variables.Notes on individual stars:GSC 7740-1289 and GSC 6698-0302: The Galati latitude suggests that these arePopulation II objets, however the proper motions in both ases are very small. On theother hand, the periods are a little long for SX Phe stars, although neither the small propermotions nor the periods are unpreedented for suh stars. Among the HADS, the onlyon�rmed �eld SX Phe star with a period longer than 0.1 days is XX Cyg (Rodr��guezand Breger, 2001). A determination of their metalliities or m1 indies via Str�omgrenphotometry is neessary to show whether these stars are of the SX Phe type instead.GSC 6698-0302 = NSV 6068, disovered by Ho�meister (1933).GSC 9024-0007: This star is probably reddened, as there are dark and bright nebulaenearby. Johnson UBV photometry would be useful in this regard.GSC 7892-1411: NSV 9245, disovered by Strohmeier (1967). Spener and Jakson(1939) give the spetral type A3, B � V = +0:22 (ESA, 1997).

Table 1. Positional and photometri details for the new HADS.GSC RA (J2000) De b V J{Ks Epoh Period7740-1289 11 34 44.97 {38 25 49.1 +22.0 12.26-12.67 +0.14 1962.856 0.1294856698-0302 13 02 45.49 {23 58 13.2 +38.8 10.84-11.46 +0.20 2432.684 0.1584919024-0007 15 00 12.94 {62 54 03.2 {3.1 10.52-11.22 +0.23 2832.661 0.1015657892-1411 17 37 41.71 {42 31 04.9 {5.8 10.01-10.58 +0.27 2057.700 0.117031
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Table 2. Fourier parameters for the new HADS.GSC R21 �21 R31 �317740-1289 0.37 � 0.05 4.13 � 0.16 0.20 � 0.05 2.35 � 0.186698-0302 0.39 � 0.01 4.08 � 0.03 0.17 � 0.01 2.29 � 0.049024-0007 0.39 � 0.01 4.18 � 0.04 0.18 � 0.01 2.13 � 0.087892-1411 0.44 � 0.01 4.03 � 0.03 0.19 � 0.01 1.76 � 0.06

Aknowledgements: This researh has utilised the ASAS3 publi photometry at-alogue. It made use of data produts from the Two Miron All Sky Survey, whihis a joint projet of the University of Massahusetts and the Infrared Proessing andAnalysis Center/California Institute of Tehnology, funded by the National Aeronau-tis and Spae Administration and the National Siene Foundation. Use has beenmade as well of the SIMBAD and VizieR databases operated at the Centre de Donn�eesAstronomiques (Strasbourg) in Frane and the Guide 8 astronomial software pakage(http://www.projetpluto.om).
Referenes:ESA, 1997, The Hipparos and Tyho Catalogues, ESA SP{1200Greaves, J., Wils, P., Van Cauteren, P., 2004, IBVS, No. 5489Ho�meister, C., 1933, AN, 247, 281Morgan, S.M., 2003, PASP, 115, 1250 (http://nitro9.earth.uni.edu/fourier/)Pojmanski, G., 2002, Ata Astronomia, 52, 397Rodr��guez, E., Breger, M., 2001, A&A, 366, 178Spener, J.H., Jakson, J., 1939, His Majesty's Stationery OÆe, London, Cape Catalogof 20554 Faint Stars, -40 to -52ÆStrohmeier, W., 1967, IBVS, No. 178Zaharias, N., Urban, S., et al., 2003, Seond US Naval Observatory CCD AstrographCatalog (UCAC2), in preparation
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FIFTEEN NEW SOUTHERN RR LYRAE STARSWILS, PATRICK1; GREAVES, JOHN21 Vereniging Voor Sterrenkunde, Belgium; e-mail: patrik.wils�ronos.be2 Borrowdale Walk, Northampton, UK

Seleted regions in the Southern sky have been examined for new variable stars usingASAS3 survey data (Pojmanski, 2002), as desribed by Greaves et al. (2004). Fifteennew RR Lyrae stars (12 RRab and 3 RR) were found in this way, of whih the detailsare presented in Table 1: identity, oordinates and proper motions (in milliarseonds peryear) from UCAC2 (Zaharias, et al., 2003), Galati latitude b in degrees, Johnson Vmagnitude range (from ASAS3), 2MASS J �Ks olour, variability type, epoh of maxi-mum (HJD { 2450000), period in days and the time to rise from minimum to maximum(M{m) in perentage of the period. The eletroni version of the IBVS also provides alink to the soure of the data in an additional olumn. Phase diagrams are provided atthe end of the paper.Of individual note is GSC 6730-0109 whih may well be exhibiting the Blazhko e�etin a period of around 26 days.Aknowledgements: This researh has utilised the ASAS3 publi photometry at-alogue. It made use of data produts from the Two Miron All Sky Survey, whihis a joint projet of the University of Massahusetts and the Infrared Proessing andAnalysis Center/California Institute of Tehnology, funded by the National Aeronau-tis and Spae Administration and the National Siene Foundation. Use has beenmade as well of the SIMBAD and VizieR databases operated at the Centre de Donn�eesAstronomiques (Strasbourg) in Frane and the Guide 8 astronomial software pakage(http://www.projetpluto.om).
Referenes:Greaves, J., Wils, P., Van Cauteren, P., 2004, IBVS, No. 5489Pojmanski, G., 2002, Ata Astronomia, 52, 397Zaharias, N., Urban, S., et al., 2003, Seond US Naval Observatory CCD AstrographCatalog (UCAC2), in preparation



2

IBVS5491

Table 1: Positional and photometri details for the new RR Lyrae stars.GSC RA (J2000) De �� �Æ b V J �Ks Type Epoh Period M�m8946-2667 09 45 09.3 �63 27 26 �66.0 9.2 7.7 12.02�12.82 0.37 RRab 2707.711 0.60585 197744-0868 11 31 04.5 �41 07 03 �31.4 5.7 19.3 12.20�12.86 0.29 RRab 2662.232 0.35323 346722-1540 13 39 51.7 �26 52 17 �11.5 �16.3 34.8 11.45�11.99 0.23 RRab 2722.661 0.59606 227794-0682 13 58 56.8 �40 53 50 �29.0 �16.3 20.2 12.19�13.35 0.40 RRab 2089.131 0.61589 136730-0109 14 13 45.5 �22 54 42 � 9.6 � 9.7 36.3 12.12�12.87 0.14 RRab 2427.044 0.44795 427294-2242 14 21 08.1 �37 04 16 �58.4 �14.7 22.4 12.04�12.57 0.12 RR 1947.337 0.28518 397298-0015 14 57 44.9 �30 26 39 �20.4 �17.7 25.0 12.37�13.36 0.29 RRab 2761.579 0.62168 148297-1427 15 03 27.4 �47 56 04 � 6.6 �21.2 9.3 11.62�12.23 0.42 RRab 2810.578 0.60059 187834-1438 15 17 06.5 �43 56 38 � 5.3 � 5.8 11.5 12.53�13.52 0.33 RRab 2642.415 0.60336 167317-0157 15 23 12.9 �32 26 42 � 0.8 �10.8 20.3 12.12�12.74 0.42 RRab 2087.583 0.50491 248722-0769 16 12 06.2 �59 42 49 �48.8 �38.3 � 6.1 11.57�12.04 0.23 RR 2639.883 0.37537 426960-0506 22 03 23.6 �29 28 52 � 3.6 �10.8 �53.1 12.58�13.27 0.16 RRab 2203.060 0.75681 210570-0139 22 31 52.9 +02 37 25 0.5 �10.5 �45.1 13.08�14.06 0.30 RRab 2873.779 0.53601 146973-1172 23 15 49.9 �23 00 13 31.2 �18.4 �68.0 12.21�13.16 0.16 RRab 2396.451 0.55459 178831-0796 23 23 57.4 �53 18 11 �14.0 �29.2 �59.2 12.52�13.00 0.25 RR 2069.798 0.36971 48
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Figure 1. ASAS3 phased light urves for 8 new RR Lyrae variables.
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� Car RECOVERING FROM THE 2003.5 SPECTROSCOPIC EVENT
GROH, J. H.; DAMINELI, A.Instituto de Astronomia, Geof��sia e Ciênias Atmosf�erias, Universidade de S~ao Paulo, S~ao Paulo, Brazil
The Luminous Blue Variable star Eta Carinae su�ers spetrosopi events every 5.5 yrharaterized by the fading of the high exitation lines of [Ar III℄, [Fe III℄, [Ne III℄, [N II℄and [S III℄ (Damineli, 1996). The last of suh events ourred around the end of June2003 (Abraham et al., 2003). The line of highest exitation energy [Ne III℄ �3868 vanishedon June 23th, followed by the others of dereasing energy. The narrow omponent of HeI�6678 vanished on June 29th, whih implies a period of 2025 days, when omparingpresent data with previous observations. We adopt that date as the zero phase of yle11, in order that yle 10 started in Deember 1997 and yle 9 in June 1992. The ingressin the phase of totality for all lines ourred within days of the X-ray minimum (Cororan,2003).As noted in previous spetrosopi events, di�erent lines should reover from the min-imum in di�erent times, following a reverse sequene of exitation energy as during fad-ing. Unfortunately, the star ould not be observed from the ground through Otober-November, when the lower exitation lines like [N II℄ and [Fe III℄ were expeted to bereovering. We sueeded to take spetra at the Observat�orio Pio dos Dias (LNA/Brazil)on 2003 Deember 12{14, orresponding to phase 0.08. We used the 1.6m telesope andCoud�e fous to ahieve spetral resolution of 0.6 �A and spetral overage from 3800 �Ato 11000 �A with S/N > 100 in the stellar ontinuum. Suh observations proved to beruial, sine all the lines that have faded are showing up again, exept for [Ne III℄ �3868.The line [Ar III℄ �7135 is faint but de�nitively present, as an be seen in the left panel ofFigure 1. This �gure displays the present spetrum and another taken on August 15th,when the spetrosopi event was near the mid phase.In the Deember spetrum, the narrow omponents of He I lines start to rise again, andthe broad omponents are muh stronger than those in August. The lines [S III℄ �6312and [Fe III℄ ��4658{4701 are mildly intense as ompared to [N II℄ �5755 that is almosthalf way of full reovery. HeI �10830 is muh stronger than in the minimum. Anotherremarkable feature of our data is that [Ne III℄ remains absent from the spetrum along thelast 22 weeks, almost twie the duration of totality in X-rays (Cororan, 2003). [Ne III℄ isexpeted to reappear in the next weeks, indiating that the time delay between di�erentlines to egress from the event is spread over a time interval of one month. These timedelays ould be related with the reombination times and the progress of the ionizationfront in the irumstellar envelope.
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Figure 1. Left panel: He I, [Ar III℄ and [Fe II℄ lines near the enter of the 2003.5 spetrosopi event(August 15th) and on Deember 12th, when it was ending. Right panel: omparison between lineintensities in three subsequent yles, around the same phase. We adopted the P = 2025 days andT0 = 2452820 (June 29, 2003) as the starting point of yle 11.
We have notied previously that the spetrum is evolving seularly, in the sense thatthe high and intermediate exitation lines are beoming fainter and fainter from yle toyle (Damineli et al., 1999). In the right panel of Figure 1 we ompare the lines of [Ni II℄�6666 and HeI �6678 around phase 0.08 in the last three yles. It an be seen that theseular fading is ontinuing, but the step between the previous (10) and present yle (11)was smaller than from yle 9 to 10. It is seen also that the P Cygni pro�le in He I�6678is deeper than previously. Other lines of He I and Si II show the same trend. Sine theradial veloities of these P Cygni omponents are not hanging, it seems that the stellarwind is beoming optially thiker.

Referenes:Abraham, Z., Dominii, T. P., Damineli, A., et al., 2003, IAUC, 8162, 4Cororan, M. F., 2003, private ommuniation, seehttp://lheawww.gsf.nasa.gov/users/ororan/eta ar/etaar rxte lighturve/Damineli, A., 1996, ApJ, 460, L49Damineli, A., Stahl, O., Wolf, B., et al., 1999, in ASP Conf. Ser. 179, � Carinae at theMillenium, ed J. A. Morse et al. (San Franiso: ASP), 221
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CCD MINIMA FOR SELECTED ECLIPSING BINARIES IN 2003

NELSON, ROBERT H.1393 Garvin Street, Prine George, BC, Canada, V2M 3Z1; e-mail: bob.nelson�shaw.a
Observatory and telesope:Sylvester Roboti Observatory (SRO): 33 m f/4.5 Newtonian on Paramount GT-1100s mountDetetor: SRO: SBIG ST7e, 1.24 pixels, 15.8 x 10.5 FOV, ooled�10 < T < �30 ÆCMethod of data redution:Aperture photometry using MIRA, by Axiom ResearhMethod of minimum determination:Digital traing paper method, bisetion of hords, urve �tting, and (oasionally)Kwee and van Woerden (1956)Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄WZ And EB/KE: 1.0143 38.0546 GSC 2799-0902 52974.6749 0.6956631XZ And EA/SD: 1.5652 42.0602 GSC 2824-1778 52949.78266 1.3573206AB And EW/KW 23.1132 36.5335 GSC 2763-0735 52936.6626 0.3318922AD And EB/DW: 23.3645 48.4016 GSC 3641-0161 52950.6879 0.9862141DS And EB/DM 1.5746 38.0428 GSC 2816-1250 52972.5956 1.0105187EP And EW/KW 1.4229 44.4542 GSC 2827:0103 52885.7425 0.4041105V0346 Aql EA/SD 20.1 10.21 GSC 1077:1496 52793.922 1.1063617AH Aur EW/KW 6.2605 27.5956 GSC 1887:1240 52667.6405 0.4942796AP Aur EA/SD: 7.235 36.2653 GSC 2464-0664 52986.8502 0.5693877HS Aur EA/DM 6.5118 47.4024 GSC 3394:0370 52642.684 9.8153765IY Aur E 5.4827 43.0458 GSC 2919:0468 52683.6681 2.7933771KU Aur EA/SD: 6.2756 30.2324 GSC 2422-0020 52936.8623 1.3195723SU Boo EA/DM: 14.2921 32.081 GSC 2553:0253 52667.2487 1.5612498TU Boo EW/KW 14.0459 29.5958 GSC 2545:1000 52752.7789 0.3242813TY Boo EW/KW 15.0047 35.08 GSC 2568:0997 52699.8482 0.3171502TZ Boo EW/KW 15.0809 39.5813 GSC 3045:0892 52674.9175 0.2971604VW Boo EW/KW 14.1726 12.3403 GSC 0908:1021 52716.8624 0.3423181XY Boo EW/KW 13.4912 20.1125 GSC 1466:0038 52750.7945 0.370573CV Boo EA 15.262 36.5853 GSC 2570:0869 52759.7411 0.8469938AO Cam EW/KW 4.2813 53.0244 GSC 3732-0682 52943.82676 0.3298803
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Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄ZZ Cas EB/KE 0.333 62.304 GSC 4019-3762 52964.60807 1.243527AB Cas EA+dSt 2.3732 71.1816 GSC 4320:0413 52647.6045 1.3668891BH Cas EW: 0.2121 59.0908 [not GSC℄ 52865.8351 0.4058916BU Cas EA/DM 1.2841 61.0755 GSC 4031-1893 52894.7099 2.2551869CW Cas EW/KW 0.4554 63.0505 GSC 4020-1387 52975.5892 0.3188614DZ Cas EB/KE 23.3951 55.5256 GSC 4004-1197 52890.8345 0.7848866KL Cas EB/SD 0.5142 58.5148 GSC 3667-0726 52977.587 2.447425V0344 Cas EW/KE 23.0735 57.2334 GSC 4006-1807 52893.694 1.0007436V0364 Cas EA 0.5243 50.281 GSC 3270-0612 52949.6201 0.8176332V0387 Cas EA/DM 1.0032 58.4146 GSC 3680-1741 52963.7008 1.6082162V0445 Cas EB 0.3135 53.1312 GSC 3654-1529 52951.66811 0.6735235WZ Cep EW/KW 23.2224 72.5524 GSC 4486:1402 52834.776 0.4174459RW Cet EA/SD 2.1522 �12.1227 GSC 5283:0173 52641.5992 0.9752004UZ CMi EW/DW 7.5053 3.3918 GSC 0184:1875 52667.8273 0.7619865TX Cn EW/KW 8.4002 18.5959 GSC 1395:1070 52647.8334 0.3828826EH Cn EW 8.2618 20.525 GSC 1391-1159 52999.8204 0.4180365RW Com EW/KW 12.33 26.4258 GSC 1991:1659 52724.7854 0.2373455RZ Com EW/KW 12.3505 23.2014 GSC 1990:3321 52693.8196 0.3385082SS Com EW/KW 12.4939 18.4212 GSC 1452:0477 52705.9055 0.4128189CC Com EW/KW 12.1206 22.3158 GSC 1986:1744 52648.958 0.2206856ZZ Cyg EA/SD 20.2353 46.5515 GSC 3576:0964 52795.7866 0.6286158V0463 Cyg EA/DM 19.4214 31.1802 GSC 2656:1627 52839.7805 2.1175658V0513 Cyg EA/KE: 20.4557 40.3813 GSC 3170:0502 52866.7764 1.0561819V0874 Cyg EW/KW 19.3 28.2155 [not GSC℄ 52862.737 0.4236445V1411 Cyg EA 21.5824 49.4415 GSC 3613:0609 52769.8966 0.7767313EX Del EW/KW 20.1568 15.5253 [not GSC℄ 52838.8285 0.3309878WW Gem EB/KE 6.1206 23.3018 GSV 1877-1243 52964.8384 1.2378121AF Gem EA/SD 6.504 21.2156 GSC 1343-2551 52964.9452 1.2434987AL Gem EA/D: 6.5739 20.5332 GSC 1356-0980 52951.9411 1.3913467AZ Gem EB/KE: 6.3433 14.2824 GSC 0745:0898 52694.6773 1.006186TT Her EB/KE 16.5423 16.5013 GSC 1525:0805 52755.8687 0.912079V0728 Her EW/KW 17.1805 41.5041 GSC 3081:1028 52760.8348 0.4712863DF Hya EW/KW 8.5502 6.0538 GSC 0225-0943 52986.937 0.3306135FG Hya EW/KW 8.2704 3.3052 GSC 0201:2026 52706.6829 0.3278286PP La EW/KW 22.4238 53.2456 GSC 3984:1085 52859.8563 0.4011617XZ Leo EW/KE 10.0234 17.0247 GSC 1412:0423 52705.7566 0.4877351DU Leo EA/SD 9.4411 25.2111 GSC 1963-1353 52943.9318 0.6870923RT LMi EW/KW 9.4948 34.2715 GSC 2505-0079 52997.9093 0.3749172SW Lyn EW/DW 8.0742 41.4802 GSC 2976-1660 52947.87998 0.6440659UU Lyn EA/DM 9.151 42.4211 GSC 2990:0019 52644.8922 0.4684598UV Lyn EW/KW 9.0324 38.0554 GSC 2983-1629 52952.9535 0.4149843TZ Lyr EB/D 18.155 41.0638 GSC 3107:1492 52761.766 0.5288271UZ Lyr EA/SD 19.2109 37.5611 GSC 3134:0830 52716.965 1.8912109PY Lyr EW/KW 19.2026 28.5644 [not GSC ℄ 52741.9859 0.3857696V0396 Mon EW/KW 6.3837 3.3618 GSC 0151-0295 52973.8783 0.396341V0530 Mon EW 7.0316 3.1454 [not GSC℄ 52947.0313 0.4877529V0532 Mon EW:/KW: 7.0431 �0.2107 GSC 4814:1947 52707.6689 0.4669855UW Ori EB/KE 5.5553 20.1016 GSC 1320-0260 52974.8592 2.0381355ER Ori EW/KW 5.1115 �8.3324 GSC 5330:0364 52644.7649 0.4233994FZ Ori EW/KW 5.4121 2.3623 GSC 0119-0361 52949.8933 0.3999836V0392 Ori EA/KE 6.1125 18.33 GSC 1318-0080 52998.7648 0.659284U Peg EW/KW 23.5758 15.571 GSC 1722-0498 52950.6096 0.374777BO Peg EA/KE: 21.3119 11.5654 GSC 1127:1439 52834.8796 0.5804301WY Per EA/SD 3.3824 42.4039 GSC 2870-1440 53002.616 3.3270632BP Per EB 3.3114 49.2447 GSC 3320:0009 52885.8533 1.9789127KW Per EB/SD 1.5959 53.1332 GSC 3684:1840 52876.8165 0.931262NZ Per EA/D 4.2759 37.5031 GSC 2879-0469 52973.744 0.9379161RV Ps EA/DW 1.194 31.1144 GSC 2291-0189 52894.8267 0.5539896VZ Ps EW/KW 23.2748 4.5124 GSC 0581-0207 52947.6473 0.2611872



IBVS 5493 3
Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄BI Ser EA/SD: 15.5601 17.303 GSC 1499:0982 52717.8917 1.2048495AH Tau EW/KW 3.4712 25.0702 GSC 1804:2470 52891.8882 0.3326717AM Tau EA/SD 5.5221 16.1701 [ensemble℄ 52952.8319 2.0439011AQ Tau EA/SD: 4.5558 27.5312 GSC 1840-0988 52972.7324 1.2158931CT Tau EW/KE 5.585 27.0442 GSC 1871-0434 52948.8365 0.6668254CU Tau EW/KW 3.4737 25.2312 GSC 1804-2270 52942.9257 0.4122048EQ Tau EW/KW 3.4813 22.1924 GSC 1260-0575 52964.7111 0.3413479GR Tau EB/SD: 4.0103 20.2524 GSC 1258-0303 52948.755 0.4298509GW Tau EB/KE 4.301 25.3242 [not GSC℄ 52951.8502 0.6413219V0471 Tau EA/D/RS+X 3.5025 17.1447 GSC 1252-0770 52975.66 0.5211834V0781 Tau EW/KW 5.5013 26.5744 GSC 1870:0514 52648.736 0.344908X Tri EA/SD 2.0034 27.5319 GSC 1763-1881 52943.75396 0.9715222RV Tri EA/SD 2.1318 37.0102 GSC 2321-0072 52952.6982 0.7536622TY UMa EW/KW 12.0902 56.0154 GSC 3836-0293 52973.9664 0.3545473UX UMa EA/WD+NI 13.3641 51.545 GSC 3469:0516 52713.787 0.1966713UY UMa EW/KW 13.4438 55.1316 GSC 3854:0010 52757.8106 0.37601927VV UMa EA/SD 9.3807 56.0107 GSC 3810:1500 52674.648 0.6873702XZ UMa EA/SD 9.3125 49.2812 GSC 3429:1027 52707.7708 1.2223017BH UMa EW/KE 10.4556 52.1451 GSC 3449:0746 52704.807 0.6986821AW Vir EW/KW 13.2733 3.0228 GSC 0303:0415 52734.83597 0.3539977AX Vir EW/KE 13.2745 3.5227 GSC 0303:0289 52706.8384 0.7025278AZ Vir EW/KW 13.4326 4.3657 GSC 0311:1491 52715.8774 0.3496638Z Vul EA/SD 19.2139 25.3429 GSC 2128:2157 52786.847 2.4549328BE Vul EA/SD 20.2534 27.2209 GSC 2164:0285 52891.7313 1.552047G0143-1718 A EW 6.1348 5.5712 GSC 0143-1836 52948.9624 0.399806G0702-1892 A EW 5.1245 10.151 GSC 0702-2174 52950.8087 0.2769553G2038:0674 D ?? 16.1005 25.3655 GSC 2038:0040 52713.8809 0.5308274G2038:0674 E ?? 16.1005 25.3655 GSC 2038:0410 52751.8347 0.5308274G2533:1563 C ?? 12.4442 35.5756 GSC 2533:0959 52715.7932 0.3290529G3018:1509 A ?? 12.3309 37.582 GSC 3018:1486 52693.9027 0.494967

RA values are in the format HH.MMSS, De in DD.MMSS.
Soure(s) of the ephemeris:O�C harts using all available published times of minima. See Bob Nelson's O�CFiles' in the referenes. The epohs are the latest and best times of minima (whihusually oinide with the times newly reported here.)

Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄WZ And 52974.6749 0.0002 I learXZ And 52949.78266 0.00005 I lear C-K slopeAB And 52936.6626 0.0001 II learAD And 52950.6879 0.0002 II learDS And 52972.5956 0.0001 I learEP And 52885.7425 0.0001 II learV0346 Aql 52793.922 0.00006 I VAH Aur 52667.6405 0.0002 I learAP Aur 52674.8306 0.0001 I learAP Aur 52986.8502 0.0002 I learHS Aur 52642.684 0.0001 I lear Fog terminated run earlyIY Aur 52683.6681 0.0003 I learKU Aur 52936.8623 0.0001 I lear
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄SU Boo 52667.2487 0.0001 I learTU Boo 52752.7789 0.0002 I learTY Boo 52699.8482 0.0003 II learTZ Boo 52674.9175 0.0002 I R K-C slopeVW Boo 52716.8624 0.0001 I learXY Boo 52750.7945 0.0001 II learAC Boo 52668.0725 0.0001 II VCV Boo 52722.8971 0.0001 II ICV Boo 52742.8017 0.0003 I V No hek starCV Boo 52759.7411 0.0001 I VAO Cam 52943.82676 0.00005 II learZZ Cas 52964.60807 0.00005 I learAB Cas 52647.6045 0.0001 I learBH Cas 52865.8351 0.0002 I learBU Cas 52894.7099 0.0002 I learCW Cas 52658.6417 0.0002 II learCW Cas 52975.5892 0.0001 II learDZ Cas 52890.8345 0.0004 I learKL Cas 52977.587 0.0001 I learV0344 Cas 52893.694 0.0001 I learV0364 Cas 52949.6201 0.0001 II learV0387 Cas 52963.7008 0.0002 I learV0445 Cas 52951.66811 0.00005 I learWZ Cep 52834.776 0.001 I learRW Cet 52641.5992 0.0003 I lear Very windy - hek star not possibleUZ CMi 52667.8273 0.0004 I learTX Cn 52647.8334 0.0001 I learEH Cn 52999.8204 0.0001 I learRW Com 52724.7854 0.0002 II learRZ Com 52693.8196 0.00005 II learSS Com 52705.9055 0.0004 I learCC Com 52648.958 0.0001 I learZZ Cyg 52795.7866 0.00006 I \V,I"V0463 Cyg 52839.7805 0.0002 I learV0513 Cyg 52866.7764 0.0002 II learV0874 Cyg 52859.772 0.001 I learV0874 Cyg 52862.737 0.0001 II learV1411 Cyg 52769.8966 0.0002 II lear K-C slopeEX Del 52838.8285 0.0001 I learWW Gem 52964.8384 0.0003 I learAF Gem 52964.9452 0.0001 I learAL Gem 52951.9411 0.0001 I learAZ Gem 52694.6773 0.0004 I learTT Her 52755.8687 0.0001 I learV0728 Her 52701.9227 0.0001 II learV0728 Her 52760.8348 0.0001 I \V, I"DF Hya 52986.937 0.0002 I learFG Hya 52706.6829 0.0001 II learPP La 52859.8563 0.0002 II learXZ Leo 52705.7566 0.0001 I learDU Leo 52722.688 0.0001 I learDU Leo 52943.9318 0.0001 I RRT LMi 52997.9093 0.0003 I learSW Lyn 52947.87998 0.00005 I VUU Lyn 52644.8922 0.0001 I learUV Lyn 52952.9535 0.00005 I VTZ Lyr 52761.766 0.001 I lear Slight C-K slopeUZ Lyr 52716.965 0.0001 II learPY Lyr 52741.9859 0.0002 I lear
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄V0396 Mon 52973.8783 0.0001 I learV0530 Mon 52947.0313 0.0001 I learV0532 Mon 52707.6689 0.0002 I learUW Ori 52974.8592 0.0003 I lear Bakground diÆult due tonearby bright starER Ori 52644.7649 0.0002 II lear Windy onditionsFZ Ori 52949.8933 0.0002 II learV0392 Ori 52998.7648 0.0002 I learU Peg 52950.6096 0.0001 I VBO Peg 52834.8796 0.0002 II learWY Per 53002.616 0.001 I lear Clouds terminated run earlyBP Per 52885.8533 0.0002 I learKW Per 52876.8165 0.0003 II learNZ Per 52973.744 0.0004 I learRV Ps 52894.8267 0.0004 I learVZ Ps 52947.6473 0.0001 I learBI Ser 52717.8917 0.0002 I learAH Tau 52891.8882 0.0001 I learAM Tau 52952.8319 0.00005 I lear Used ensemble for hek starAQ Tau 52972.7324 0.0002 I lear Clouds terminated run earlyCT Tau 52948.8365 0.00015 I learCU Tau 52942.9257 0.0002 I? learEQ Tau 52964.7111 0.0001 I learGR Tau 52948.755 0.003 I lear C-K slopeGW Tau 52951.8502 0.0001 I learV0471 Tau 52649.6798 0.0001 II R No hek starV0471 Tau 52975.66 0.001 I learV0781 Tau 52648.736 0.0002 I \V,I"X Tri 52943.75396 0.00005 I learRV Tri 52952.6982 0.00005 I learTY UMa 52657.8829 0.0005 II lear No hek starTY UMa 52973.9664 0.0001 I learUX UMa 52713.787 0.001 I learUY UMa 52757.8106 0.0004 I learVV UMa 52649.9027 0.0001 I learVV UMa 52674.648 0.0001 I RXZ UMa 52707.7708 0.0001 I learBH UMa 52704.807 0.0003 I learAW Vir 52734.83597 0.00005 I learAX Vir 52706.8384 0.0004 I learAZ Vir 52715.8774 0.0002 II learZ Vul 52786.847 0.001 I VBE Vul 52884.7467 0.0001 I learBE Vul 52891.7313 0.0003 II learGSC 0143-1718 52948.9624 0.0003 II learGSC 0702-1892 52950.8087 0.0001 II learGSC 2038:0674 52713.8809 0.0001 I lear C-K slopeGSC 2038:0674 52751.8347 0.0001 II learGSC 2533:1563 52715.7932 0.0003 I learGSC 3018:1509 52693.9027 0.0003 II lear
Explanation of the remarks in the table:Chek star(s) were used for almost all runs. In some ases, the �elds were sparse andthere were no suitable hek stars. In other ases, the C�K (di�erential omparison-hek magnitude) plots revealed some abnormal slope, thereby ompromising a-uray. In these ases, the estimated error was adjusted upward.
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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. Thanks are also due to Attilla Danko for his lear Sky Cloks, (see below).Muh use was made of the Elipsing Binary Ephemeris Generator; thanks Shawn.This researh has made use of the SIMBAD database, operated at CDS, Strasbourg,Frane (see referenes).

Referenes:Danko, A., Clear Sky Cloks, http://leardarksky.om/Dvorak, S., Elipsing Binary Ephemeris Generator,http://www.rollinghillsobs.org:8000/perl/alEBephem.plKwee, K. K., & van Woerden, H., 1956, B.A.N., 12, (464), 327-330Nelson, R. H., Bob Nelson's O�C Files,http://binaries.boulder.swri.edu/binaries/om/Satellite Images for North Ameria, http://gfx.weatheroffie.e.g.a/SIMBAD Astronomial Database, http://simbad.u-strasbg.fr/Simbad
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CCD TIMES OF MINIMA OF SOME ECLIPSING BINARIES IN 2003MACIEJEWSKI, GRACJAN; KARSKA, AGATACentrum Astronomii, Uniwersytet Miko laja Kopernika, Pl-87100 Toru�n, Poland;e-mail: gm�astri.uni.torun.pl, agata�astri.uni.torun.plObservatory and telesope:Piwnie Observatory of the Niholas Copernius University,135 mm f/2.8 semi-automati CCD ameraDetetor: SBIG ST-7 CCD CameraMethod of data redution:Redution of the CCD frames was performed with a software developed for theSemi-Automati Variability Searh1 sky survey.
Method of minimum determination:The minima times were omputed with Kwee-van Woerden method (Kwee, vanWoerden 1956).Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄CN And EW/KW 00h20m30s +40Æ1303300 HD 1547 46711.522 0.46279428 1SX Aur EB/KE: 05h11m42s +42Æ0905500 HD 33911 18218.7639 1.21007910 1BF Aur EB 05h05m03s +41Æ1701900 HD 33911 40628.3692 1.58321973 1TY Boo EW/KW 15h00m47s +35Æ0800000 HD 132546 47612.6035 0.31714910 1TZ Boo EW/KW 15h08m09s +39Æ5801200 HD 134303 43655.4984 0.29715954 1XY Boo EW/KW 13h49m11s +20Æ1102400 SAO 83014 39953.6892 0.37055392 1AC Boo EW/KW 14h56m28s +46Æ2104400 HD 132255 47641.586 0.35243123 1AD Boo EB/SD: 14h35m14s +24Æ3801800 SAO 83425 44704.1934 2.06880519 1CV Boo EA 15h26m19s +36Æ5805300 SAO 45022 38883.454 0.84699280 1ET Boo EB 14h59m20s +46Æ4900400 HD 132255 52394.5564 0.6451 2GSC 3472-641 EW 14h21m44s +46Æ4105900 BD+47Æ2136 52749.5329 0.318665 3AW Cam EB/KE 06h47m28s +69Æ3801200 HD 48026 38738.4514 0.77134661 1XX Cas EA/DM 01h29m34s +60Æ5800400 HD 9722 36527.6183 3.06717750 1CQ Cep EB/DM/WR 22h36m53s +56Æ5402000 HD 214220 32456.635 1.641251 1DM Del EB/KE 20h39m37s +14Æ2504300 SAO 106358 45523.4283 0.84467445 1LS Del EW/KW 20h57m10s +19Æ3805900 HD 199549 47790.4284 0.36383914 1GSC 2511-167 EW 10h34m12s +32Æ0805200 HD 91987 52366.884 0.4368897 4RZ Lyn EB/KE 09h36m10s +41Æ1605400 SAO 42927 25643.311 1.1469174 1SW Lyn EA/DW 08h07m41s +41Æ4800100 HD 66174 43975.3863 0.644066253 1UV Lyn EW/KW 09h03m24s +38Æ0505400 GSC 2983-1974 40271.531 0.4149798 1BG Lyn EB 07h56m15s +40Æ4304300 HD 66469 42776.961 1.199839 5BX Peg EW/KW 21h38m53s +26Æ4202400 HD 206124 48174.533 0.28042200 1GP Peg EA 23h06m45s +30Æ5502200 HD 218199 41238.330 0.97561472 11For further information on SAVS see http://www.astri.uni.torun.pl/~gm/SAVS/.
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Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Souretype RA De E 2400000+ P [day℄V Tri EB/SD 01h31m47s +30Æ2200100 HD 9445 48573.6604 0.58520570 1RS Tri EA/DM 01h34m49s +29Æ3502100 HD 9445 37940.490 1.9089234 1AK Tri EW 02h24m39s +33Æ1505800 HD 15127 50416.41635 0.70170 6W UMa EW/KW 09h43m45s +55Æ5700900 HD 83728 35918.417 0.3336374 1TX UMa EA/SD 10h45m20s +45Æ3305800 HD 93471 49749.368 3.0632939 1VV UMa EA/SD 09h38m06s +56Æ0100700 HD 83728 39245.394 0.68737571 1XY UMa EA/DW/RS 09h09m55s +54Æ2901700 HD 78414 35216.5018 0.47899493 1ZZ UMa EA/D 10h30m03s +61Æ4804100 HD 91007 35951.484 2.2992596 1Soure(s) of the ephemeris:1. Kreiner et al., 2001;2. Karska and Maiejewski, 2003;3. Present paper;4. Bernasoni and Behrend, 2003;5. Boninsegna, 1990;6. Gomez-Forrellad and Sanhez, 1997Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄CN And 52963.1468 0.0008 II V �0:031852963.3745 0.0016 I V �0:0354SX Aur 52671.5437 0.0013 II V +0:012752672.1509 0.0010 I V +0:0148BF Aur 52686.2141 0.0035 I V +0:043452685.398 0.003 II V +0:019TY Boo 52745.8427 0.0022 II V +0:022552745.9967 0.0009 I V +0:0179TZ Boo 52767.4793 0.0008 II V +0:0293XY Boo 52753.5771 0.0012 II V +0:029152753.7581 0.0016 I V +0:024852753.9478 0.0012 II V +0:029352754.1308 0.0007 I V +0:027052774.6988 0.0004 II V +0:029252774.8863 0.0003 I V +0:0315AC Boo 52717.7662 0.0011 I V +0:113252717.9422 0.0005 II V +0:1130AD Boo 52745.6521 0.0012 I V +0:0130CV Boo 52750.4242 0.0006 I V +0:0041ET Boo 52718.0421 0.0006 II V �0:032052718.3638 0.0010 I V �0:0328GSC 3472-641 52749.5328 0.0007 I V +0:0000AW Cam 52725.6605 0.0021 II V �0:004752726.0434 0.0025 I V �0:0074XX Cas 52947.8024 0.0027 II V +0:049452949.2971 0.0034 I V +0:0105CQ Cep 52858.962 0.004 I V �0:064DM Del 52854.7056 0.0026 II V �0:074652855.1382 0.0012 I V �0:0643
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄LS Del 52854.9024 0.0011 II V +0:015152855.0924 0.0021 I V +0:0232GSC 2511-167 52997.9701 0.0018 I V +0:2174RZ Lyn 52727.7061 0.0014 I V �0:0593SW Lyn 52642.9195 0.0016 II V +0:011652643.2338 0.0008 I V +0:003852695.4032 0.0014 I V +0:003952712.1489 0.0005 II V +0:0039UV Lyn 52726.5818 0.0014 II V +0:054652726.7944 0.0018 I V +0:0597BG Lyn 52648.637 0.003 II V +0:00152649.2322 0.0016 I V �0:0041BX Peg 52914.715 0.001 I V �0:07252914.8564 0.0003 II V �0:0703GP Peg 52898.3872 0.0010 I V +0:0486V Tri 52944.2703 0.0011 II V +0:001152944.5625 0.0005 I V +0:0007RS Tri 52944.6149 0.0015 I V �0:0130AK Tri 52942.2337 0.0005 II V +0:048252942.5876 0.0008 I V +0:0513W UMa 52694.8466 0.0003 II V �0:030152695.0117 0.0003 I V �0:0319TX UMa 52702.3579 0.0005 I V �0:0254VV UMa 52694.5831 0.0009 I V �0:0041XY UMa 52694.3332 0.0035 II V +0:024952694.5580 0.0007 I V +0:010252979.556 0.002 I V +0:007ZZ UMa 52695.846 0.004 II V +0:004

Referenes:Bernasoni, L., Behrend, R., 2003, IBVS, No. 5411Boninsegna, R., 1990, J. Am. Asso. Variable Star Obs., 19, 126Gomez-Forrellad, J.M., Sanhez, A. G., 1997, IBVS, No. 4427Karska, A., Maiejewski, G., 2003, IBVS, No. 5380Kreiner, J.M., Kim, C.H., Nha, I.S., 2001, An Atlas of O�C Diagrams of Elipsing BinaryStars, vol. I-VI (available via the Internet: http://www.as.wsp.krakow.pl/o-/)Kwee, K. K., van Woerden, H. 1956, Bull. Astr. Inst. Netherlands, 12, No. 464, 327
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The publily available ASAS-3 database (Pojmanski, 2002), as well as Hipparos (Per-ryman et al., 1997) and TASS (Droege, 2003) databases have been used to prepare thisseond list presenting new elements for elipsing binaries. Four atalogues have been usedto detet the andidates for this study: the Hipparos Catalogue, the New Catalogueof Suspeted Variable Stars (NSV) (Kukarkin and Kholopov, 1982) and its supplement(NSVS) (Kazarovetz et al., 1998) and the General Catalogue of Variable Stars (GCVS)(Kholopov et al., 2003). For more details on the seletion of the andidate elipsing bina-ries and data analysis, see Otero (2003). For this seond list, stars with no period quotedin the GCVS were investigated too and when no period was found in the literature, theywere inluded in the list of andidates. Elements were found with AVE (Barber�a, 1999)and a Mirosoft Exel period searh utility kindly provided by Patrik Wils (Wils, 2003)Hipparos observations have been transformed to V using a table by the author publishedeletronially in IBVS No. 5482 (Otero, 2003b). Table 1 shows the list of variables. The�rst olumn gives the variable star designation aording to the GCVS. The followingolumns give another identi�er; the brightness range of the variable, with the magnitudeof seondary elipse between brakets; the epoh of minimum light derived from the om-plete dataset; the period; the variability lass and the spetral type with a note to thespetral type soure. Table 1. New elements for 80 elipsing binary stars.Star Name Magnitude range Epoh Period Type Spetral typeVariable Other ID (V) (HJD2440000+) (days)NSV 00470* HIP 006200 8.77 { 9.14: (9.0:) 8736.140 19.9757 EA F0V (2)NSV 00675* GSC 5858 1594 10.52{11.20(10.60) 11876.593 1.135238 EANSV 00728* GSC 8489 0651 10.86{11.31(11.30) 12222.632 0.750035 EW:NSV 01162* HIP 016092 7.89 { 8.47 (8.43) 12898.794 14.21605 EA F5V (1)NSV 02571 GSC 6489 0506 10.71{11.5:(10.86) 12736.660 13.5166 EANSV 02969* GSC 6507 1121 9.57 { 9.79 (9.73) 11982.584 10.585 EB/GS:NSV 03180 HD 048419 8.22 { 8.98 (8.85) 12229.790 2.94626 EA A1mA7-F2 (5)NSV 03282* HD 051082 8.28 { 8.72 (8.7:) 12896.884 2.18691 EA A0V (22)NSV 03305 HD 051569 9.08 { 9.7: (9.65:) 12739.532 2.85371 EA B9V (5)NSV 03308 GSC 7089 1282 10.60{11.05(10.76) 12967.757 0.877912 EB
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Table 1. New elements for 80 elipsing binary stars.Star Name Magnitude range Epoh Period Type Spetral typeVariable Other ID (V) (HJD2440000+) (days)NSV 03433 GSC 5972 2564 10.06{10.55(10.25:) 11922.660 1.75690 EANSV 03497 HD 056785 9.16 { 9.64 (9.60) 11878.748 0.472292 EW F7IV/V (24)NSV 03598* GSC 7655 2601 11.30{12.00(11.98:) 12239.762 4.9370 EANSV 03613* HD 060023 8.37 { 8.69 (8.68) 12723.672 0.847434 EW/KE A3IV/V (1)NSV 03645 HD 060389 8.49 { 8.87 (8.83) 11873.806 2.54961 EA/KE: A5 (24)NSV 03682 HD 061829 8.12 { 8.44 (8.18) 12566.839 0.953865 EA B7V (3)NSV 03687* HD 062177 9.50 { 10.18 (9.91) 12989.797 0.688714 EB/KE A1/A2V (1)NSV 03702* GSC 5992 2140 10.35{ 11.04(10.99) 12706.617 1.563405 EA/KE B (25)NSV 03812 GSC 7123 1250 10.47{ 11.21(10.87) 11966.575 3.17970 EANSV 03836* GSC 8135 0975 10.25{11.00 (10.69) 12437.461 0.390386 EB/KWNSV 03877 HD 066475 9.73 { 10.22 (9.91) 12754.550 5.79935 EA B5III (4)NSV 03920 HD 067956 8.87 { 9.55 (9.55) 11884.718 0.967554 EW/KE A0V (1)NSV 04014* GSC 7664 1448 11.28{ 11.95:(11.5:) 12637.751 2.37050 EANSV 04057* GSC 6569 3827 10.25{10.95:(10.95:) 11924.692 5.4141 EANSV 04237 GSC 7145 0019 10.09{ 10.61(10.53) 12814.457 2.56769 EANSV 04245 HD 074995 9.33 { 9.76 (9.70) 12752.556 3.09154 EA A2IV (3)NSV 04250* GSC 7679 0649 9.63 { 10.09(10.0:) 11981.556 7.2027 EA A0 (15)NSV 04253 GSC 8934 0380 9.97 { 10.54(10.48) 12613.631 0.406614 EWNSV 04309* GSC 9199 2849 10.60{ 11.05(11.00) 12617.843 0.638940 EWNSV 04341 GSC 9203 0677 10.45{ 11.34(10.85) 11928.634 12.4398 EANSV 04387* HD 078654 9.40 { 10.10 (9.50) 12662.738 2.0340 EA B8V (2)NSV 04451* HD 081243 8.60 { 8.91 (8.65) 12658.760 3.81876 EA A1V (24)NSV 04484 HD 300036 9.62 { 10.07 (9.81) 12634.770 1.438215 EB A2 (9)NSV 04657 GSC 8954 0441 11.15{ 12.00(11.95) 12783.535 0.2769435 EWNSV 04749* HD 087982 8.86 { 9.35 (9.01) 12215.849 1.060168 EB A5V (3)NSV 04871* GSC 8192 3556 11.03{ 11.91(11.25) 12964.806 0.85496 EA:NSV 05115 GSC 6661 0968 11.05{ 11.75(11.47) 11979.683 0.58413 EB/KE:NSV 05128 SAO 202195 9.68 {10.23(10.03:) 11966.704 2.69535 EA A5 (11)NSV 05352 HD 102682 8.13 { 8.55 (8.5:) 12434.486 5.0323 EA F5V (2)NSV 05369 HD 309220 9.91 { 10.27(10.19) 11971.701 0.876112 EB/KE B5 (9)NSV 05418 HD 104328 9.58 { 10.23 (10.1:) 12414.567 3.3370 EA A7/A8V (3)NSV 05466* HD 105355 8.84 { 9.18 (8.97) 12432.456 1.73106 EB B5IV (1)NSV 05525* HD 106790 9.49 { 9.89 (9.82) 12106.482 5.90859 EA A8/9IV (2)NSV 05640* HD 108627 9.54 { 10.01(9.98:) 12134.480 5.0244 EA A0V (1)NSV 05978* HD 111505 9.01 { 9.37 (9.22) 12454.515 2.04388 EB: B2/B3III (24)NSV 06073 GSC 9413 0581 10.49{11.05(11.03:) 12093.488 2.68354 EANSV 06635 GSC 7286 1252 10.71{ 11.93(10.88) 11948.804 8.5366 EA G6V (26)NSV 06792* HD 129860 7.68 { 7.98 (7.77) 12776.748 18.569 EA A1IV (1)NSV 06917 GSC 7821 0523 10.33{11.05:(10.95:) 12132.527 0.374131 EWNSV 06959 GSC 7320 0635 10.03{ 10.39(10.37) 12840.696 0.360317 EWNSV 07118* HD 138141 8.13 { 8.52 (8.40) 12452.533 1.298207 EA B9+B7 (2)NSV 07355* HD 142634 8.64 { 8.89 (8.81) 12790.720 3.18423 EB 09.5IVn (10)NSV 07377 HD 143085 9.11 { 9.54 (9.49) 12730.790 0.647878 EW F2V (2)NSV 07642 HD 147069 8.61 { 8.93 (8.85) 12442.602 1.58895 EA B8V (2)NSV 08029* GSC 7880 0446 12.18{12.77:(12.72:) 12071.677 5.8082 EANSV 08110 HD 153387 9.20 { 9.48 (9.3:) 11932.820 15.4908 EA B8II/III (1)NSV 08145* HD 322718 11.73{ 12.2:(12.1:) 12501.474 7.6945 EA A2 (9)NSV 08720 HD 157972 8.28 { 8.6: (8.59) 12030.779 3.3682 EA/KE B9 (14)NSV 08808 HD 157961 8.75 { 9.09 (9.07) 11966.816 0.899788 EW F2IV/V (1)NSV 10456* HD 321578 10.39{ 10.89(10.69) 12819.836 4.3028 EA B9 (9)NSV 10862* HIP 090552 8.32 { 8.74:(8.52:) 12556.459 30.811 EA B0.5Ib (23)NSV 10915* GSC 7406 0195 10.9 { 11.3:(11.05:) 12796.754 0.537745 EB/KW/RS:NSV 12222 GSC 8774 0632 11.36{ 11.9 (11.4:) 12095.622 11.2359 EANSV 12502* GSC 8399 2069 11.25{ 12.37(11.95) 12202.550 0.286829 EW/KWNSV 13263 HD 197415 9.43 { 9.87 (9.82) 12783.760 0.45364 EW F6:V: (24)NSV 13331 HD 198296 9.20 { 9.60 (9.59) 12227.514 0.586612 EW/KE A5IV/V (4)
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Table 1. New elements for 80 elipsing binary stars.Star Name Magnitude range Epoh Period Type Spetral typeVariable Other ID (V) (HJD2440000+) (days)NSV 13694* GSC 5785 1113 12.00{12.60(12.26:) 12032.833 0.586774 EBNSV 13702 HD 204059 8.82 { 9.21 (9.10) 12867.648 0.690808 EB/KE A9V (4)NSV 13749* HIP 106234 8.38 { 8.8: (8.75:) 12625.750 26.921 EA F7V (2)NSV 14254 GSC 9118 0898 9.71 { 10.17 (9.92) 12875.786 1.23501 EB F6 (11)NSV 14780 GSC 8018 0185 11.25{11.81(11.37) 12502.749 1.40296 EANSV 19977 HIP 067712 8.44 { 8.70 (8.51) 8509.652 2.482874 EA F5V (3)NSV 20517 HIP 079061 8.58 { 8.68 (8.61) 8510.607 1.7587 EB/GS A0V+K0III (4)NSV 20859 HD 152590 8.40 { 8.47 (8.46:) 12893.699 4.48886 EA 07.5V (21)NSV 22125* HD 158073 8.74 { 9.07 (9.07) 12452.597 1.297320 EB B2V:+B2V: (10)NSV 24021* HIP 087511 9.50 { 9.78:(9.74:) 8744.810 4.39433 EA F2/3V (5)NSV 24084 HD 164516 7.77 { 7.99 (7.98) 12548.530 3.03868 EA/KE B2V (17)NT Vel * HIP 042061 8.32 { 9.02 (9.00) 12709.677 9.255699 EA B6V(n) (1)V0722 Mon HIP 030806 7.74 { 7.96 (7.87) 8508.119 1.421785 EA F5V (5)V4386 Sgr* HIP 089404 8.45 { 8.67 (8.6:) 12498.443 21.5958 EA B1Ib/II (3)Soures of spetral type:(1) Houk and Cowley, 1975. (2) Houk, 1978. (3) Houk, 1982. (4) Houk and Smith-Moore, 1988.(5) Houk and Swift, 1999. (9) Nesterov et al., 1995. (10) Garrison et al., 1977. (11) Wright et al., 2003.(14) Kholopov et al., 2003. (15) Spener and Jakson, 1939. (17) Busombe, 1998. (21) Walborn, 1972.(22) Claria, 1974. (23) Voigt, 1956. (24) Ohsenbein, 1980. (25) Wakerling, 1970. (26) Weis et al., 1981.

Notes on individual stars:NSV 00470 = Slightly eentri. Too few elipses. More photometry needed. Primaryelipse might be the seondary. Two elipses reorded but not lassi�ed as variable in theHIP atalogue.NSV 00675 = Wrong period in the ASAS-3 atalog (Pojmanski, 2002): 2.2702 d.NSV 00728 = Classi�ed as RR-type with a period of 0.37503 d. in the �rst ASAS-3atalogue (Pojmanski, 2002). Light urve suggests an EW-type.NSV 01162 = Hipparos missed the elipses. Very eentri system.NSV 02969 = O'Connell e�et. Max. II = 9.59.NSV 03282 = Primary elipse might be the seondary.NSV 03598 = Period might be half the value given.NSV 03613 = O'Connell e�et. Max. II = 8.40. Classi�ed as DSCT with half the periodby Piquard (2001).NSV 03687 = O'Connell e�et. Max. II = 9.52. Inluded in Piquard (2001) with uner-tain type and a period of 0.098121 d.NSV 03702 = Emission line star aording to Wakerling (1970). V magnitude is on-taminated by a nearby star and its real value is probably 0.2 mag. fainter.NSV 03836 = Classi�ed as RR/EB in the NSV (Kholopov et al., 2003)NSV 04014 = B-V around 1.2 (Hog et al., 2000).NSV 04057 = Eentri binary. Primary elipse might be the seondary.NSV 04250 = Slightly eentri.NSV 04309 = Slight O'Connell e�et. Max II = 10.62.NSV 04387 = Light urve similar to that of NSV 04419 (Otero, 2003)NSV 04451 = Houk and Swift (1999) give spetral type G6V.NSV 04749 = Period disovered by Piquard (2001) but lassi�ed as EA.NSV 04871 = Might be EB-type.NSV 05466 = Might be EB-type.NSV 05525 = Visual binary. B= 12.6. Sep.2:008. (Worley and Douglass, 1997)
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NSV 05640 = Period might be half the value given.NSV 05978 = Might be EA-type.NSV 06792 = Very eentri system.NSV 07118 = Combined brightness. Visual binary. A= 8.6; B= 9.3 V (Mermilliod et al.,1997). Sep= 300 (Worley and Douglass, 1997)NSV 07355 = One of the massive elipsing binary andidates in Garrison et al., 1983.NSV 08029 = Eentri system.NSV 08145 = Eentri system. Unertain elipse depths.NSV 10456 = Eentri system.NSV 10862 = Very eentri.NSV 10915 = Satter speially during Min II. The primary is intrinsially variable.NSV 12502 = Di�erent minima but period too short for EB/KW. 2MASS olors indiatea late type star.NSV 13694 = Satter at seondary minimum.NSV 13749 = Eentri binary. Two HIP elipses reorded but not lassi�ed as variablein the HIP atalogue.NSV 22125 = EW-like light urve. Visual binary. A= 9.0; B= 11.8. Sep. 100 (Dommanget& Nys, 2002).NSV 24021 = Classi�ed as G5 in Ohsenbein (1980).NT Vel = Eentri system.V4386 Sgr = Too few observations of minima II. Seondary minimum might be the pri-mary.

Figure 1. Light urve of NSV 01162 showing ASAS-3 and Hipparos data.
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Figure 2. Light urve of NSV 04253 showing ASAS-3 data.

Figure 3. Light urve of NSV 06792 showing ASAS-3 data.



6 IBVS 5495

Figure 4. Light urve of NSV 03877 showing ASAS-3 data.

Figure 5. Light urve of NSV 10862 showing ASAS-3 and Hipparos data.
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BVR PHOTOMETRY OF THE CONTACT BINARY STARV829 HERCULISERDEM, A.; �OZKARDES�, B.Department of Physis, Faulty of Arts and Sienes, C�anakkale Onsekiz Mart University,TR-17100 C�anakkale, Turkey; email: aerdem�bornova.ege.edu.tr

V829 Her (GSC 02597-00679 = TYC 2597-679-1) was disovered serendipitously asan X-ray soure during the Einstein Observatory Extended Medium Sensitivity Survey(Gioia et al., 1987). It was suspeted to be a W UMa system by Fleming et al. (1989).Soon thereafter, Robb (1989) obtained photometri observations of the system and on-�rmed the W UMa variability type. He found a period of 0.35813 days, whih was onlyapproximate beause of the short time span. Later, Agerer & H�ubsher (1995, 1999, 2000)obtained some minima times. Lu & Ruinski (1999) observed this system spetrosop-ially and determined its spetrosopi orbit, suggesting that V829 Her is a W-type WUMa system, aording to semi-amplitudes of the radial veloity urve of the system.The system was observed photoeletrially at the C�anakkale Onsekiz Mart University(C�OMU) Ulup�nar Astrophysis Observatory. The observations were performed in theobservational season of 2003. The 40-m Cassegrain reetor equipped with the SSP5-Aphotometer and Hamamatsu R 6358 photomultiplier tube was used. All observations weremade with the B, V and R �lters of the Johnson UBV RI system. BD +38Æ2701 and BD+38Æ2708 were used as omparison and hek stars, respetively. During the observationsno signi�ant light variation of the omparison and hek star was found. The atmospheriextintion oeÆients in eah olour for eah observational night were alulated from theobservations of the omparison star using onventional methods. Then, all the di�erentialB, V and R magnitudes (in the sense variable minus omparison) were orreted foratmospheri extintion. The probable error of a single observation point was estimatedto be �0.01 for three �lters.During the observations, six primary and two seondary times of minimum light wereobtained. These times of minima and their errors, whih were determined by using themethod of Kwee & van Woerden (1956), are presented in Table 1. The times of theminima given in Table 1 are averaged values of the elipse times obtained in B, V and Rolors during the same night. We have ombined the epoh derived by previous authorswith our values in order to derive a new epoh and period of the system (see Table 1).The O�C values and epoh numbers E were alulated with the following light elements,given by Lu & Ruinski (1999):HJDmin I = 2447680:8910 + 0:d3581502� E: (1)
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Table 1: Photometri minima times of V829 HerJD Hel. Method Filter Min O � C Referene2400000+ Type47680.8883 pe VRI I �0:0027 Robb (1989)47681.7883 pe VRI II 0:0019 Robb (1989)47682.8607 pe VRI II �0:0001 Robb (1989)47684.8283 pe VRI I �0:0024 Robb (1989)47687.8751 pe VRI II 0:0002 Robb (1989)47689.8448 pe VRI I 0:0001 Robb (1989)48505.7163 pe VRI I 0:0054 Robb (1992), Lu & Ruinski (1999)49545.4195 pe BV I �0:0014 Agerer & H�ubsher (1995)50585.4816 pe BV I �0:0075 Agerer & H�ubsher (1999)51294.4410 pe BV II �0:0064 Agerer & H�ubsher (2000)52777.3698 pe BVR I 0:0015 this study52797.4252 pe BVR I 0:0004 this study52803.5168 pe BVR I 0:0035 this study52821.4217 pe BVR I 0:0009 this study52845.4178 pe BVR I 0:0009 this study52846.3105 pe BVR II �0:0018 this study52846.4903 pe BVR I �0:0010 this study52885.3507 pe BVR II 0:0001 this study

The O � C residuals versus E values are shown in Fig. 1. From Fig. 1, it is seen thatthe orbital period hange ould be sinusoidal with very small amplitude. A reasonable �tto the O � C variation an be ahieved by using the following sinusoidal ephemeris:(O � C) = As sin �2�Ps (E � Ts)� ; (2)where As is the semi-amplitude, Ps the period and Ts the time of minimum of the si-nusoidal variation. A weighted least squares solution for T0, P , and As, Ps and Ts aregiven in Table 2. The best sinusoidal �t, and also the residuals are plotted against epohnumber in Fig. 1.The di�erential B, V and R light, and B�V and V �R olor urves in the instrumentalsystem are shown in Fig. 2 folded using the elements from data with E > 8000:HJDmin I = 2452797:4251(6) + 0:d3581516(2)� E: (3)The shape of the light urves is typial of W UMa type. There is no signi�ant sign ofany asymmetry at maximum lights (O'Connell e�et) of the BV R light urves and thedepths of seondary minima are deeper than that of primary minima in BV R light urves(see Table 3). This indiates that V829 Her is a W type W UMa elipsing binary.The photometri analysis of the light urves is in progress and will be published else-where.
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Figure 1. The O-C diagram for V829 Her

Figure 2. The light and olor urves of V829 Her obtained in 2003. Phases were alulated with theephemeris (3).
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Table 2: Parameters for the O-C sinusoidal solutionParameter Value Standard deviationT0 HJD 2447680.8909 0.0011P (day) 0.3581499 0.0000001As (day) 0.006 0.001Ps (year) 10.5 0.5Ts (yle) 115 347� W(O�C)2(day2) 3.3�10�5

Table 3: The light levels and their di�erenes in the light urves of V829 HerB V RMax. light at 0:75 0:300(9) 0:197(8) 0:110(5)Max. light at 0:25 0:295(9) 0:194(8) 0:112(6)Min. light at 0:00 0:555(9) 0:441(9) 0:340(7)Min. light at 0:50 0:575(9) 0:455(9) 0:355(6)�max. (m0:75 �m0:25) 0:005 0:003 �0:002�min. (m0:00 �m0:50) �0:020 �0:014 �0:015Depth of Min. I 0:258 0:246 0:229Depth of Min. II 0:278 0:260 0:244
We would like to present our thanks to the Researh Fund of C�anakkale Onsekiz MartUniversity for partial �nanial support.

Referenes:Agerer, F., and H�ubsher, J., 2000, IBVS, 4912Agerer, F., and H�ubsher, J., 1999, IBVS, 4711Agerer, F., and H�ubsher, J., 1995, IBVS, 4222Fleming, T.A., Gioia, I.M., and Maaaro, T., 1989, AJ, 98, 692Gioia I.M., Maaaro, T., and Wolter, A., 1987, in IAU Symp. 124, ObservationalCosmology, eds. A. Hewitt, G.R. Burbidge, and L.-Z. Fang (Dordreht: Reidel),593Kwee, K.K., and van Woerden, H., 1956, B.A.N., 12, 327Lu, W., and Ruinski, S.M., 1999, AJ, 118, 515Robb, R.M., 1989, IBVS, 3346
ERRATUM FOR IBVS 5496Erratum for the paper IBVS No. 5496 titled \BVR Photometry of the Contat Bi-nary Star V829 Herulis": the omparison and hek stars were given in the paper asBD+38Æ2701 and BD+38Æ2708, respetively. They should be BD+35Æ2882 for ompari-son and BD+35Æ2891 for the hek star.

Volkan Bakis



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5497 Konkoly ObservatoryBudapest22 January 2004HU ISSN 0374 { 0676
HeII�4686 OBSERVATIONS OF T CORONAE BOREALISZAMANOV, R.1; BODE, M. F.1; TOMOV, N. A.21 Astrophysis Researh Institute, Liverpool John Moores University, Twelve Quays House, Birkenhead, CH411LD, UK2 National Astronomial Observatory Rozhen, POBox 136, 4700 Smoljan, Bulgariaemail: rz�astro.livjm.a.uk, mfb�astro.livjm.a.uk, rozhen�mbox.digsys.bgWe present spetrosopi observations of the HeII�4686 line of the reurrent novaT CrB. We have seured 22 spetra on 16 nights between April 1997 and January 2002with the Coud�e spetrograph of the 2.0 m RCC telesope of the Bulgarian NationalAstronomial Observatory \Rozhen". The spetra over � 100�A (before 971010) and� 200�A (after 990105) around �4686, with resolution of � 0:2�Apixel�1. The S/N ratioahieved is 15-35. Two examples of our spetra are shown in Fig. 1. Journal of theobservations is given in Table 1. The equivalent width (W) of the line is measuredrelative to the loal ontinuum at �4677 � �4690 �A. The ux is alulated using B andV photometry. Typial errors in W and ux measurements are �15-20% and �20-30%,respetively. The radial veloity is measured at the top of the line and has an unertaintyof about �15 km s�1.T CrB onsists of a red giant and a hot omponent (almost ertainly a white dwarf).Iijima (1990) and Anupama & Mikolajewska (1999) reported the presene/absene ofthe HeII4686 line during the period 1987 { 1997. Combining their data with our newobservations gives us the opportunity to disuss the appearane of the HeII emissionduring a period when the U brightness varies by more than 2 magnitudes (see Fig. 2). Thetimes of HeII�4686 observations and detetions are plotted on Fig. 2, together with theU band variability. We used our data, together with those of Iijima (1990) and Anupama& Mikolajewska (1999), as well as the long term light urve (Stanishev et al. 2003, andthe referenes therein). As is apparent in Fig. 2, the appearane of HeII�4686 emissionorrelates with the U brightness of the objet. Most of the detetions learly orrespondto the short brightening in U of about �U� 0:6 at JD2448050 and to the maximum atJD2450700. Variability in U reets the hanges is the mass aretion rate, providedthat the spetral energy distribution does not hange onsiderably, as is supposed fromspetral �tting in high and low states (Stanishev et al. 2003).The presene of a strong HeII line was reported in the period 1921 { 1946 (see Adams &Joy 1921, Minkowski 1943, Swings & Struve, 1943, among others). Bearing in mind thatduring the last deade the line was not strong and has been deteted on a few oasionsonly, the older observations probably indiate a higher mass aretion rate during the25 years preeding the 1946 outburst of Nova CrB (i.e. higher than the urrent value ofabout 2� 10�8 M� yr�1 estimated by Selvelli et al. 1992).In an attempt to detet the pro�le of the HeII�4686 line, we subtrated a templatefrom the �rst 5 observations, when the line had W > 1�A, and seemed blue shifted. In
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pratise, we used as templates epohs 000621, 010707, and 020123, where the HeII linewas not deteted. The upper limit (W < 0:5�A) was de�ned by omparing with (1) spetraof M giants from the library of stellar spetra of Le Borgne et al. (2003), (2) spetra ofM4III stars (HD 4408 and HD 5316) observed with the same instrumental setup as TCrB.The template was then shifted to math the observed red giant spetrum. The shiftshave been alulated (i) via Fourier ross orrelation, and (ii) using the orbital elements(from Stanishev et al. 2003). The shifted template has been subtrated from the 5 spetrafrom 970426 to 971010. Following this, the residual spetra have been shifted to the hotomponent veloity and averaged. The average pro�le of HeII�4686 obtained from these5 template{subtrated spetra is plotted in Fig. 1b. The pro�le of H� as observed inApril 1997 (from Stanishev et al. 2003) is also plotted for omparison. The HeII pro�leis noisier than that of H� beause (i) the HeII line is weaker than H� and (ii) the S/N ofHeII spetra is lower than those in H�.As an be seen, the HeII�4686 pro�le is di�erent from that of H�. The HeII line isnarrower (at half maximum), it does not exhibit double peak at the top, and it also seemsto have an asymmetri pro�le with blue wing (Fig. 1b). We measured radial veloity in thehigher ux regions of the line where it is pratially symmetri. Part of the observationaldata (all ases when W > 1 �A) show that this veloity is negative relative to the orbitalveloity of the hot omponent (the hot omponent orbital veloity is supposed to followVh = �36:7 + 19:5 os[2�(� � 0:563)℄ km s�1, see Stanishev et al. 2003). Unfortunately,we annot be sure whether we observe a blue wing and broad omponent lose to theontinuum level (like those deteted in HeII� 1640 by Selvelli et al. 1992) beause it isomparable with the noise and depends on the subtration of the red giant ux. However,the blue shift at the peak and at half maximum seems to be deteted. On the other twoexposures (obtained on 990105) the line is weaker and its radial veloity oinides withthe radial veloity of the hot omponent.HeII lines are supposed to be formed in the immediate viinity of the hot omponent.The blue shift of HeII4686 indiates a motion from the hot omponent toward the observer.The most plausible explanation is that it arises in an outow from an aretion disk (mostprobably a disk wind at the high state of the system). A reeding part of this outowan also exist, but it has to be obsured by the disk itself.In T CrB the main the aretion is the Rohe lobe overow from the giant. In additionto the ow via L1, aretion from a stellar wind an supply about 15% of the totalmass aretion rate (Selvelli et al. 1992). However, in nova{like atalysmi variables ataretion rates � 1� 10�8M� yr�1 (like that of T CrB) the aretion disk is expeted tolose about 0.001 - 0.15 of the areting material via an aretion disk wind (i.e. Vitello& Shlosman 1993; Long & Knigge 2002). It is worth noting that aretion disk winds inatalysmi variables are best visible as absorption lines and P Cyg pro�les in the UV(for example Prinja et al. 2003). The available UV spetra of T CrB are however toonoisy for lear detetion of the UV line pro�les (see Selvelli et al. 1992 and IUE arhive),but the pro�le of HeII4686 suggests the presene of an outow (at least in high state).We onlude, that the appearane of the HeII emission in T CrB is onneted withU band variability, and probably therefore with epohs of higher mass aretion rate.Whether we have aretion disk wind or aretion from a stellar wind (in addition to Rohelobe overow) ould be answered by areful investigation with better optial and UVspetra. This ould also help us to understand when and how aretion from stellar winds,in wind-fed symbiotis, an exist together with outows from the areting omponent.
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Table 1: HeII�4866 line observations of T CrB. The date is in the format YYMMDD. The orbital phase(�) is alulated using the ephemeris T0=2447918.62+227:d5687E (Fekel et al. 2000). The equivalentwidth (W), ux of the line and radial veloity are given. The ux is in units of 10�13 erg m�2 s�1. Thenon{detetions (nd) of the line orrespond to upper limits of about W <0.5 �A (equivalent to < 0:6�10�13erg m�2 s�1). The alulated radial veloity of the hot omponent,Vh, is also given (see the text).Date HJD � W Flux Vr Vh Date HJD[�A℄ km s�1 km s�1970426 50565.529 0.631 2.0 4.22 �67 �19.0 000516 51681.353 nd970426 50565.543 0.631 2.7 5.70 �99 �19.0 000516 51681.368 nd970427 50566.391 0.635 2.1 4.43 �75 �19.2 000621 51717.396 nd971010 50732.219 0.364 1.4 3.31 �70 �30.6 000818 51775.320 nd971010 50732.234 0.364 1.6 3.78 �75 �30.6 000917 51805.288 nd990105 51184.632 0.352 0.9 1.78 �26 �32.0 010316 51985.438 nd990105 51184.646 0.352 1.0 1.98 �22 �32.0 010407 52007.387 nd990309 51247.438 0.628 nd { { 010502 52032.350 nd990309 51247.452 0.628 nd { { 010707 52098.312 nd990919 51441.325 0.480 nd { { 010904 52157.341 nd990919 51441.343 0.480 nd { { 020123 52297.684 nd

Figure 1. a) The region around the HeII line. The dotted line orresponds to the alulated radialveloity of the white dwarf (Vr=�19 km s�1) b) Cleaned pro�les of HeII�4686 and H�. Both arenormalised to the remaining hot omponent ontinuum, after the subtration of the red giant spetrum.The zero of the X-axis orresponds to the alulated radial veloity of the hot omponent.
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Figure 2. Johnson U band light urve of T CrB and observations of the HeII�4686 line. The arrowsand rosses indiate the times of HeII�4686 observations. The arrows refer to detetions, and rosses tonon{detetions of the HeII�4686 emission line.
Referenes:Adams, W. S. & Joy, A. H., 1921, PASP, 33, 263Anupama, G. C. & Miko lajewska, J., 1999, A&A, 344, 177Fekel, F. C., Joye, R. R., Hinkle, K. H., & Skrutskie, M. F. 2000, AJ, 119, 1375Iijima, T. 1990, JAAVSO, 19, 28Le Borgne, J.-F., Bruzual, G., Pello, R., Lanon, A., Roa-Volmerange, B., Sanahuja,B., Shaerer, D., Soubiran, C., Vilhez-Gomez, R., 2003, A&A, 402, 433Long, K. S. & Knigge, C., 2002, ApJ, 579, 725Minkowski, R. 1943, PASP, 55, 101Prinja, R. K., Long, K. S., Froning, C. S., Knigge, C., Witherik, D. K., Clark, J. S., &Ringwald, F. A., 2003, MNRAS, 340, 551Selvelli, P. L., Cassatella, A., & Gilmozzi, R., 1992, ApJ, 393, 289Stanishev, V., Zamanov R., Tomov N., Marziani P., 2003, A&A, in press (astro-ph/0311309)Swings, P. & Struve, O., 1943, ApJ, 98, 91Vitello, P. & Shlosman, I., 1993, ApJ, 410, 815
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THE DATABASE ASAS AND THE PERIODSOF SEVERAL EARLY-TYPE BINARIESMAYER, PAVELAstronomial Institute, Charles University, V Hole�sovi�k�ah 2, 180 00 Praha 8, Czeh Republi

The database ASAS (Pojma�nski 2002) is quite important for studies of elipsing bina-ries (Otero 2003). It allows to obtain minima of southern objets (as a matter of fat, by+30Æ delination) { suh measurements have been quite rare last years. Here the databaseis used for six early-type binaries. The alulated times of minima are olleted in Table 1.EM Car is a well known O8 type elipsing binary with orbit of small eentriity(Andersen & Clausen 1989, hereafter AC; Stikland et al. 1995). New times of minimashould help to preise the period of apside line rotation. All known times of minima aredisplayed in Fig. 1. A minimum measured by the writer at La Silla during another projetis inluded too (the �rst row of Table 1; observing details see Mayer et al., 1998). O�Cwere alulated using the ephemeris by AC:Prim:Min: = HJD 2445038:8001 + 3:d4142765� E:The best �t of minimum times gives the formulaO � C = 0:d0132� 0:d0000016� E � 0:d0132 sin[2� � (E � 1250)=4600℄;+ sign is valid for primary, � for seondary minima. Terms with E of power � 2 aresmaller than 0:d0001 and are not onsidered. Apparently the sidereal period is a littleshorter (3:d4142749) than given by AC; the apside line rotation period is 43 years, time ofperiastron passage JD 2449306, and eentriity is unhanged: e = 0:0120. However, theerrors of the new minimum times are rather large and the di�erenes against values givenby AC are not strongly onstrained.SV Cen is a binary with the largest rate of hange of period among all binaries, see e.g.Drehsel & Lorenz (1995; hereafter DL). Sine it might not be unambiguous to alulatethe number of epohs even in an interval only a deade long (the interval between DLmeasurement and ASAS), we divided the ASAS data to two parts and alulated theperiod valid for the interval from the year 2000 to 2003, with the resulting value of theperiod 1:d65764. Aording to DL, the period in February 1993 was 1:d65811; alulatingthe epoh number with the period equaling the mean of these two values (1:d65788), wegot the numbers in Table; the orresponding O �C are displayed in Fig. 2. The averageperiod in the interval from 1993 to 2001 was then 1:d65770. The shortening of the periodwas onsiderable sometime around the year 1993.
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Table 1: The times of minimaName HJD�2400000 Epoh O � C Soure(error) daysEM Car 48686.9690(20) 1068.5 0.0145 see text52278.7712(12) 2120.5 -0.0022 ASAS52280.5022(26) 2121 0.0216 ASASSV Cen 51918.7470(17) 5178 2.1984 ASAS52634.8504(14) 5610 2.1754 ASASAQ Cir 28656.350 �21099 0.000 Ho�meister49012.098 �3332 0.009 Mayer et al. (1998)51981.760 �740 0.004 ASAS52829.578 0 0.000 ASASTU Mus 48500.3080 0 0.0014 Hipparos52402.7436 2813 0.0000 Terrell et al.52492.9188 2878 0.0016 ASASV431 Pup 52944.8168(30) 474 ASASV701 So 52081.5401(22) 7720.5 0.0161 ASAS52081.9210(15) 7721 0.0161 ASAS52729.1292(14) 8570.5 0.0134 ASAS52729.5081(6) 8571 0.0113 ASAS
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Figure 1. O � C graph of EM Car. The urves orrespond to the formula given in the text.
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Figure 2. O � C graph of SV Cen alulated with ephemeris Prim. min.=HJD 2443332:978 + 1:d65770� E
AQ Cir was lassi�ed by Lyng�a (1964) as OB�. Dividing the ASAS data into two timeintervals, we got times of minima listed in Table 1, and �tting the La Silla measurement(made in B; Mayer et al. 1998) to the ASAS light urve (in V ; therefore not too preiseproess, due to unknown B � V ), another time of minimum was obtained. Then theauray of the period allowed to use also the original minimum time by Ho�meister(1943). The resulting ephemeris isPrim:Min: = HJD 2452829:5780(7) + 1:d14570492(7)� E:TU Mus is one of several ontat systems of early spetral type; a similar system isV382 Cyg. In Fig. 3, O � C diagram for this star is plotted. The new minimum �ts theephemeris given by Terrell et al. (2003) quite well (O � C = +0:d0016; the epoh of thetime of a minimum marked \Terrell et al." in Table 1 has been estimated as the middleof the interval of Terrell's et al. observations). Terrell et al. onluded,that in the timeinterval overed by observations, the period was onstant. But they did not onsider theolder times of minima by Oosterho� (1928, 1930) and by Knipe (1971), see Fig. 3. Theseolder minima support a onlusion that TU Mus period lengthens, albeit not regularly {similar behaviour is known for V382 Cyg (Mayer 1980).V431 Pup is a variable found by the satellite HIPPARCOS. It is a rare member ofa group of evolved binaries with eentri orbits. Mayer et al. (2002) gave its period as9:d3434; it depended on the estimation of the number of epohs between the HIPPARCOSminimum and radial veloities measured in thirties. Aording to the ASAS minimumit appears now that this number of epohs was underestimated by one. It is possible toidentify the time of the ASAS minimum with the time of the deepest measurement, asHJD 2452944.8168; this, with the HIPPARCOS time, gives the period as 9:d35928.V701 So was reently announed as a binary with a possible light time e�et (Mayer& Wolf 2002). The ASAS material ould be divided into two parts, and times of primaryand seondary minima were obtained. These times not only on�rm the time of a mini-mum published by Mayer & Wolf, they also on�rm the trend of the period, i.e., its yli
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Figure 3. O � C graph of TU Mus. Filled irles present the photoeletri minima, open irles thephotographi ones. Ephemeris by Terrell et al. is used: Prim. Min. = HJD 2448500.3066 +1:d38728653� E.
hange. In Table 1, the ephemerisPrim:Min: = HJD 2446199:4850 + 0:d7618728� E:is used.This study was supported from the researh plan J13/98:113200004.
Referenes:Andersen, J., & Clausen, A., 1989, A&A, 213, 183Drehsel, H., & Lorenz, R., 1995, IBVS, 3868ESA, 1997, The Hipparos and Tyho Catalogue, ESA SP-1200, NoordwijkHo�meister, C., 1943, Kleine Ver�of. Berlin-Babelsberg, 27Knipe, G. F. G., 1971, Republ. Obs. Johannesb. Cir., 8, 8Lyng�a, G., 1964, Medd. Lund Ser. II, No. 141Mayer, P., 1980, BAC, 31, 292Mayer, P., Niarhos, P. G., Lorenz, R., Wolf, M., & Christie, G., 1998, A&AS, 130, 311Mayer, P., Lorenz, R., & Drehsel, H., 2002, A&A, 388, 268Mayer, P., & Wolf, M., 2002, IBVS, 5293Oosterho�, P.Th., 1928, BAN, 4, 188Oosterho�, P.Th., 1930, BAN, 5, 156Otero, S.A., 2003, IBVS, 5480Pojma�nski, G., 2002, Ata Astron., 52, 397Stikland, D. J., Lloyd, C., Koh, R. H., & Pahoulakis, I., 1995, Observatory, 115, 317Terrell, D., Munari, U., Zwitter, T., & Nelson, R.H., 2003, AJ, 126, 2988
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PHOTOMETRIC ORBITS OF KU AURIGAE AND SW CANCRILACY, CLAUD H. SANDBERGPhysis Department, University of Arkansas, Fayetteville, AR 72701, USA; email: lay�uark.edu

I am measuring light urves in the V �lter of about 3 dozen elipsing binary starswith the aim of providing photometri orbits for systems in whih the light ratio is largeenough to detet double lines in the spetra with existing spetrometers. The target listwas seleted in a number of di�erent ways, and sometimes I �nd that a binary will not besuitable for the determination of absolute dimensions and masses beause the light ratiois too large to show double lines. Still, it may be useful for future studies to publish aphotometri orbit for these systems. In this paper are the photometri orbits of 2 suhbinaries seleted from the list of Popper (1996). Popper gives an estimate of the spetraltype of the ombined light, but not the individual spetral types. I have estimated theindividual spetral types by using the entral surfae brightness of the seondary ompo-nent and the equation in Lay et al. (1987) that relates the entral surfae brightness tothe di�erene in visual surfae brightness parameter Fv. Popper (1980) gives a alibrationof the visual surfae brightness parameter that allows the spetral type of the seondaryto be estimated from the ombined spetral type.Observatory and telesope:URSA Observatory at the University of Arkansas (ursa.uark.edu); 10-inh Shmidt-Cassegrain reetor.Detetor: 1020x1530 pixels SBIG ST8EN CCD ooled to (typ.)�20 C; 1.15 arse square pixels; 200(N-S)�300(E-W) �eldof view.Method of data redution:Virtual measuring engine (Measure 1.97) written by C.H.S. Lay in 2003.
KU AURIGAEName of the objet:KU Aur = GSC 02422 00020Comparison star(s): GSC 02422 01381Chek star(s): GSC 02422 00931
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Elipse ephemeris and soure or method:HJD Min I = 2451923:43191 + 1:31957012 E�0:00010� 0:00000045The ephemeris is a least-squares �t to primary minima of Agerer & Hubsher (2002),Nelson (2002), and Lay (2003).Light urve �tting tehnique and referenes:Nelson-Davis-Etzel (NDE) model as implemented in the ode EBOP (Etzel 1981;Popper & Etzel 1981).

Table 1:Auxiliary �tting parameters and soures:Component Hotter Cooler RefereneLimb-darkening oeÆient 0.60 0.81 Diaz-Cordoves et al. 1995Gravity-brightening oeÆient 0.25 0.25 Claret 1998E�etive temperature (K) 6500 4000 Popper 1980Spetral lass F5 K7 Popper 1996
Table 2: Fitted orbital parameters and unertainties:Parameter Hotter CoolerCentral surfae brightness 1 0.069 � 0.004Radius 0.268 � 0.002 0.231 � 0.003Ratio of radii 0.862 � 0.015Angle of inlination (degrees) 88.0 � 0.5Reeted light 0.001 0.008Photometri mass ratio 0.167 assumedLuminosity 0.950 � 0.014 0.050 � 0.014Third light 0.176 � 0.017Standard error of residuals (mag) 0.006066Number of observations (9-pt normals) 150

Availability of the data:May be obtained from the author (lay�uark.edu).Remarks:The seondary star appears to be a subgiant. The system is assumed to be semi-detahed.
SW CANCRIName of the objet:SW Cn = GSC 00812 00052Comparison star(s): GSC 00812 00083Chek star(s): GSC 00812 00121
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Figure 1. Fitted light urve and data plot (the data are 9-point normals).
Elipse ephemeris and soure or method:HJD Min I = 2452598:89788 + 1:79920613 E�0:00014� 0:00000040The ephemeris is a least-squares �t to primary minima of Zejda (2002), Lay (2002),and the epoh in the GCVS (1985).

Table 3:Auxiliary �tting parameters and soures:Component Hotter Cooler RefereneLimb-darkening oeÆient 0.60 0.81 Diaz-Cordoves et al. 1995Gravity-brightening oeÆient 0.25 0.25 Claret 1998E�etive temperature (K) 6700 4000 Popper 1980Spetral lass F2 K7 Popper 1996
Table 4: Fitted orbital parameters and unertainties:Parameter Hotter CoolerCentral surfae brightness 1 0.1265 � 0.0024Radius 0.1931 � 0.0022 0.1962 � 0.0030Ratio of radii 1.016 � 0.019Angle of inlination (degrees) 85.26 � 0.19Reeted light 0.002 0.004Photometri mass ratio 2.89 � 0.16Luminosity 0.889 � 0.014 0.111 � 0.014Standard error of residuals (mag) 0.006730Number of observations (9-pt normals) 335
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Figure 2. Fitted light urve and data plot.
Availability of the data:May be obtained from the author (lay�uark.edu).Remarks:The model would not onverge with third light as a variable parameter. The se-ondary star appears to be a subgiant. The system is detahed.

Referenes:Agerer, F. & Hubsher, J., 2002, IBVS, No. 5296Claret, A., 1998, A&AS, 131, 395Diaz-Cordoves, J., Claret, A. & Gimenez, A., 1995, A&AS, 110, 329Etzel, P.B., 1981, in Photometri and Spetrosopi Binary Systems, ed. E.B. Carling &Z. Kopal (NATO ASI Ser. C, 69) (Dordreht: Reidel), 111Lay, C.H., Frueh, M.L. & Turner, A.E., 1987, AJ, 94, 1035Lay, C.H.S., 2002, IBVS, No. 5357Lay, C.H.S., 2003, IBVS, No. 5487Nelson, R.H., 2002, IBVS, No. 5371Popper, D.M., 1980, ARAA, 18, 115Popper, D.M., 1996, ApJS, 106, 133Popper, D.M. & Etzel, P.B., 1981, AJ, 86, 102Zejda, M., 2002, IBVS, No. 5287
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REPORTS ON NEW DISCOVERIES

The last issue of the volume publishes a list of newly disovered variables. Figures(�nding harts and light urves) and data �les are available eletronially.
The Editors
Date: 25 July 2003Observer(s) and aÆliation(s):Tappert, C. - Universidad de Conepi�on, laus�gemini.fm.ude.lG�ansike, B.T. - University of Southampton, btg�astro.soton.a.ukMennikent, R.E. - Universidad de Conepi�on, rmennik�stars.fm.ude.lRA(J2000) De(J2000) type Mag.00h59m23:s46 {26Æ32051:009 RR 17.28 R (GSC2.2)Period Epoh0:d5974: {Cross-identi�ation(s):USNO-A2.0 0600-00386907 = GSC2.2 S00111322304
Date: 10 Otober 2003Observer(s) and aÆliation(s):Bernhard, K. - Linz, Austria, kl.bernhard�aon.atFrank, P. - Velden, Germany, frank.velden�t-online.deLloyd, C. - Rutherford Appleton Laboratory, UK, l�astro1.bns.rl.a.ukRA(J2000) De(J2000) type Mag.19h00m16:s8 {10Æ2603600 RRab 12.9-13.4 (V)Period Epoh0.69839 2452846.53Cross-identi�ation(s):GSC 5710.0553 = Brh V136



2 IBVS 5500
Date: 10 Otober 2003Observer(s) and aÆliation(s):Rinner, C. - Ottmarsheim Observatory, rinner�wanadoo.frBernasoni, L. - Les Engarouines Observatory, laurent.bernasoni.51�wanadoo.frDemeautis, Ch. - Village-Neuf Observatory, sky.walker�wanadoo.frWaelhli, N. - F.-X. Bagnoud Observatory, info�ofxb.hCoquille, L. - F.-X. Bagnoud ObservatoryMatter, D. - Village-Neuf ObservatoryCotrez, V. - Village-Neuf ObservatoryBehrend, R. - Geneva Observatory, raoul.behrend�obs.unige.hRA(J2000) De(J2000) type Mag.04h17m03:s47 +18Æ52031:002 EW 14.5Period Epoh0:d30980520 2452547.7597Cross-identi�ation(s):GSC 1272-110RA(J2000) De(J2000) type Mag.20h35m10:s23 �19Æ14010:003 EW 13.1Period Epoh0:d3927425 2452508.676Cross-identi�ation(s):GSC 6338-1083RA(J2000) De(J2000) type Mag.20h19m11:s28 �16Æ39058:005 EW 14.6Period Epoh0:d3641660 2452493.418Cross-identi�ation(s):GSC 3328-163RA(J2000) De(J2000) type Mag.08h01m59:s79 +13Æ49043:009 EW 15.8Period Epoh0:d350335 2452678.419Cross-identi�ation(s):USNO-A2.0 975-5664710RA(J2000) De(J2000) type Mag.09h14m25:s96 +18Æ53054:005 EW 11.5Period Epoh0:d39858 2452723.6127Cross-identi�ation(s):GSC 1404-1687RA(J2000) De(J2000) type Mag.20h19m08:s42 �16Æ47059:004 EW 13.8Period Epoh0:d32191 2452846.475



IBVS 5500 3
Cross-identi�ation(s):GSC 6328-223RA(J2000) De(J2000) type Mag.21h10m24:s90 +14Æ48045:009 EW 15.3Period Epoh0:d2876145 2452501.589Cross-identi�ation(s):USNO-A2.0 975-20094153RA(J2000) De(J2000) type Mag.21h10m44:s91 +15Æ35041:006 EW 14.1Period Epoh0:d3616427 2452497.401Cross-identi�ation(s):GSC 1649-1573RA(J2000) De(J2000) type Mag.21h00m44:s09 +15Æ19054:006 EW 12.1Period Epoh0:d787193 2452500.483Cross-identi�ation(s):TYC 1648-525-1RA(J2000) De(J2000) type Mag.21h01m27:s74 +15Æ28010:008 EW 13.2Period Epoh0:d452421 2452853.4731Cross-identi�ation(s):GSC 1648-845RA(J2000) De(J2000) type Mag.21h01m34:s53 +15Æ23016:000 EW 14.5Period Epoh0:d381807 2452853.428Cross-identi�ation(s):GSC2.2 N031330127360
Date: 10 Otober 2003Observer(s) and aÆliation(s):Bosh, J.-G. - Collonges Observatory, jean-gabriel.bosh�physis.unige.hDemeautis, Ch. - Village-Neuf Observatory, sky.walker�wanadoo.frBernasoni, L. - Les Engarouines Observatory, laurent.bernasoni.51�wanadoo.frCoquille, L. - F.-X. Bagnoud Observatory, info�ofxb.hWaelhli, N. - F.-X. Bagnoud ObservatoryDeluz, D. - F.-X. Bagnoud ObservatoryRinner, C. - Ottmarsheim Observatory, rinner�wanadoo.frMatter, D. - Village-Neuf ObservatoryCotrez, V. - Village-Neuf ObservatoryBehrend, R. - Geneva Observatory, raoul.behrend�obs.unige.h



4 IBVS 5500
RA(J2000) De(J2000) type Mag.22h39m54:s27 +13Æ26014:001 HADS/SXPhe (?) 12.4Period Epoh0:d06455743 2452885.4384Cross-identi�ation(s):GSC 1158-921RA(J2000) De(J2000) type Mag.21h00m21:s28 +15Æ48035:000 RR Lyr 14.9Period Epoh0:d5597298 2452511.531Cross-identi�ation(s):USNO-A2.0 1050-19031360RA(J2000) De(J2000) type Mag.21h30m48:s07 +17Æ38048:004 RR Lyr 14.2Period Epoh0:d61291 2452854.2965Cross-identi�ation(s):GSC2.2 N03112224474RA(J2000) De(J2000) type Mag.20h11m59:s46 �15Æ54001:002 RR Lyr 14.6Period Epoh0:d56793 2452846.6159Cross-identi�ation(s):GSC 6315-0727
Date: 18 November 2003Observer(s) and aÆliation(s):Oksanen, A. - Nyrola Observatory, Finland, arto.oksanen�jklsirius.�RA(J2000) De(J2000) type Mag.02h10m13:s46 +57Æ11025:003 DSCT (?) 10.14-10.19 VPeriod Epoh0:d153 2452951.49Cross-identi�ation(s):GSC 3693-1720
Date: 24 November 2003Observer(s) and aÆliation(s):Hajek, P. - Brno Observatory, e-mail: phajek�si.muni.zKoss, K. - Brno Observatory, e-mail: karel.koss�tisali.zKudrnaova K. - Brno Observatory, e-mail: jkudrnaova�entrum.zMotl D. - Brno Observatory, e-mail: dmotl�volny.z



IBVS 5500 5
RA(J2000) De(J2000) type Mag.23h29m42:s18 +55Æ03047:001 EW (?) 15.3 RPeriod Epoh0:d6625 2452859.3088Cross-identi�ation(s):USNO-A2.0 1425-15156364RA(J2000) De(J2000) type Mag.00h11m22:s08 +42Æ05039:004 EW (?) 15.1 RPeriod Epoh0:d3281 2452859.5092Cross-identi�ation(s):USNO A2.0 1275-00120038RA(J2000) De(J2000) type Mag.23h27m02:s40 +52Æ14047:005 EW (?) 12.8-13.0 VPeriod Epoh0:d6152 2452857.4245Cross-identi�ation(s):GSC 3649 825 = USNO A2.0 1350-18288664RA(J2000) De(J2000) type Mag.21h30m09:s23 +25Æ10042:008 EW (?) 14.3 RPeriod Epoh0:d3816 2452874.5556Cross-identi�ation(s):GSC 2192 1283 = USNO A2.0 1125-18452169RA(J2000) De(J2000) type Mag.23h03m49:s51 +59Æ30003:006 EW (?) 14.1 RPeriod Epoh0:d5770 2452879.4490Cross-identi�ation(s):USNO A2.0 1425-14529683
Date: 25 November 2003Observer(s) and aÆliation(s):Shevhenko, V.G. - Kharkiv Nat. Univ., shevhenko�astron.kharkov.uaRA(J2000) De(J2000) type Mag.04h07m13:s9 +22Æ0903100 DSCT 14.8 VPeriod Epoh0:d16 2452942.45Cross-identi�ation(s):GSC 1262-555 = USNO-A2.0 1050-01146056



6 IBVS 5500
Date: 6 January 2004Observer(s) and aÆliation(s):Sorokin, P. - Mosow Astronomy ClubAntipin, S. - Sternberg Astronomial Institute and Institute of Astronomy, RussianAademy of Sienes, antipin�sai.msu.ruRA(J2000) De(J2000) type Mag.00h40m44:s22 +58Æ50053:009 EA or EB 11.7 - 12.8 pgPeriod Epoh0:d9805 2444377.35Cross-identi�ation(s):TYC 3667 826 1 = GSC 03667-00826
Date: 9 January 2004Observer(s) and aÆliation(s):Nelson, R. H. - Sylvester Roboti Observatory, Prine George, BC, Canada,bob.nelson�shaw.aRA(J2000) De(J2000) type Mag.00h51m00:s15 +58Æ48035:009 EB? 14.1 B, 13.7 R(USNO A2.0)Period Epoh0:d7427 2452974.5862Cross-identi�ation(s):GSC 2.2 N311332336840 = RHN-2
Date: 13 January 2004Observer(s) and aÆliation(s):Sokolovsky, K.V. - Sternberg Astronomial InstituteAntipin, S.V. - Sternberg Astronomial Institute and Institute of Astronomy, Rus-sian Aademy of Sienes, antipin�sai.msu.ruRA(J2000) De(J2000) type Mag.16h14m26:s17 +34Æ47014:000 RRAB 16.3 - 17.0 pgPeriod Epoh0:d475637 2442930.36Cross-identi�ation(s):USNO-A2.0 1200-07798871RA(J2000) De(J2000) type Mag.16h13m24:s4 +34Æ25051:001 RRAB 16.1 - 17.1 pgPeriod Epoh0:d536324 2442926.44Cross-identi�ation(s):USNO-A2.0 1200-07792474



IBVS 5500 7
RA(J2000) De(J2000) type Mag.16h15m28:s67 +26Æ11002:006 RRAB 15.9 - 17.1 pgPeriod Epoh0:d454522 2442890.44Cross-identi�ation(s):USNO-A2.0 1125-07562489RA(J2000) De(J2000) type Mag.16h04m41:s75 +29Æ16025:008 RRAB 14.5 - 15.9 pgPeriod Epoh0:d605660 2442902.44Cross-identi�ation(s):USNO-A2.0 1125-07492086RA(J2000) De(J2000) type Mag.16h35m41:s29 +28Æ24047:008 RRAB 14.5 - 15.5 pgPeriod Epoh0:d635820 2442718.20Cross-identi�ation(s):GSC 02056-00419 = USNO-A2.0 1125-07713177RA(J2000) De(J2000) type Mag.16h32m07:s25 +28Æ47016:006 RRAB 14.7 - 15.9 pgPeriod Epoh0:d570045 2442519.43Cross-identi�ation(s):GSC 02056-00812 = USNO-A2.0 1125-07685034RA(J2000) De(J2000) type Mag.16h35m15:s51 +26Æ55043:000 EW 14.9 - 15.5 pgPeriod Epoh0:d335543 2442301.30Cross-identi�ation(s):GSC 02052-01108 = USNO-A2.0 1125-07709696
Date: 21 January 2004Observer(s) and aÆliation(s):Ko�, R. A. - Antelope Hills Observatory, Bennett, CO USA,bob.ko��worldnet.att.netRA(J2000) De(J2000) type Mag.08h31m25:s25 +11Æ48013:001 EW 13.6 - 14.2 VPeriod Epoh0:d3237 2452642.9987Cross-identi�ation(s):GSC 0804-0118 = USNO-B2.0 1018-0170646



8 IBVS 5500
Date: 21 January 2004Observer(s) and aÆliation(s):Sergeev, S. G. - Crimean Astrophysial Observatory, sergeev�rao.rimea.uaDoroshenko, V. T. - Crimean Laboratory of the Sternberg Astronomial Institute,doroshen�sai.rimea.uaGolubinskiy, Yu. V. - Crimean Astrophysial Observatory, urix�rao.rimea.uaMerkulova, N. I. - Crimean Astrophysial Observatory, nelly�rao.rimea.uaSergeeva, E. A. - Crimean Astrophysial Observatory, selena�rao.rimea.uaRA(J2000) De(J2000) type Mag.06h51m33:s5 +74Æ2303500 EA 14.26 VPeriod Epoh0:d952241 2452727.3070Cross-identi�ation(s):GSC 04371-0161
Date: 22 January 2004Observer(s) and aÆliation(s):Bedient, J. - University of Hawaii, bedient�hawaii.eduRihwine, P. - University of Arizona, pebbler�email.arizona.eduRA(J2000) De(J2000) type Mag.18h38m14:s04 {05Æ31015:001 M 13.6 - <15 (V)Period Epoh191d 2452517Cross-identi�ation(s):USNOB1.0 0844-0397216 = 2MASS J18381408-0531148 = MSX6C G026.5153+00.4088
Date: 23 January 2004Observer(s) and aÆliation(s):Ko�, R. A. - Antelope Hills Observatory, Bennett, CO USA,bob.ko��worldnet.att.netRA(J2000) De(J2000) type Mag.06h35m40:s52 +42Æ04014:009 EW? 13.4 - 13.8 VPeriod Epoh0:d4388 2453000.7148Cross-identi�ation(s):GSC 2936 0478 = USNO-B1.0 1320-0191566
Date: 26 January 2004Observer(s) and aÆliation(s):Kosmas Gazeas - University of Athens, Athens, Greee,kgaze�skiathos.physis.auth.grPanagiotis Niarhos - University of Athens, Athens, Greee, pniarho�.uoa.gr



IBVS 5500 9
RA(J2000) De(J2000) type Mag.14h19m41s +05Æ5400600 EW 10.4 (V)Period Epoh0:d56717 2452767.3482Cross-identi�ation(s):GSC 0323-0830
Date: 26 January 2004Observer(s) and aÆliation(s):Ko�, R. A. - Antelope Hills Observatory, Bennett, CO USA,bob.ko��worldnet.att.netRA(J2000) De(J2000) type Mag.06h53m23:s5 +19Æ10024:008 EB? 13.6 - 14.3 VPeriod Epoh0:d5997 2452678.7571Cross-identi�ation(s):USNO-A2.0 1050-04473675 = USNO-B1.0 1091-0130715
Date: 26 January 2004Observer(s) and aÆliation(s):Nakajima, K. - Mie, Japan, K.Nakajima�ztv.ne.jpYoshida, S. - MISAO Projet, omet�aerith.netKadota, K. - Ageo City, Saitama, Japan, keni-k�astroarts.o.jpRA(J2000) De(J2000) type Mag.18h43m23:s82 {21Æ20037:007 EA 13.18-13.84Period Epoh1:d6351 2452875.9458Cross-identi�ation(s):MisV0665 = GSC 6292-01507 = USNO-A2.0 0675.29051924

ERRATUM FOR IBVS 5500Geert Hoogeveen reported the following error:IBVS No. item printed orret5500 identi�er (# 5) GSC 3328-0163 GSC 6328-0163


