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TY Leo IS NOT AN ECLIPSING BINARY STARLACY, C.H.S.1; TORRES, G.2; GUILBAULT, P.R.31 Department of Physi
s, University of Arkansas, Fayetteville, Arkansas 72701, USA; e-mail: 
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y�uark.edu2 Harvard-Smithsonian Center for Astrophysi
s, 60 Garden St., Cambridge, MA 02138, USA; e-mail: gtor-res�
fa.harvard.edu3 P.O. Box 287, Chepa
het, RI 02814, USA; e-mail: pete1199�aol.
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Dis
overy of the variable star TY Leo was announ
ed by Ho�meister (1933). He noted 5minima and 
lassi�ed it as Algol-type. He in
luded a �nding 
hart. The e
lipse ephemerisof Rugemer (1933) is Min I = 2425742.47 + 1.18466 E. Popper (1996) in
luded the starin his program of spe
tros
opy of lower main-sequen
e e
lipsing binary stars. On his 3spe
trograms, he saw no eviden
e of a se
ond 
omponent, and noted that the lines areunusually sharp for the reported period of 1.2 days.We have thoroughly observed TY Leo re
ently, both photometri
ally and spe
tros
op-i
ally, in
luding visual estimates from the Harvard plate 
olle
tion during the years from1920 to 1951. We do not �nd it to be variable in light or radial velo
ity. Details of theobservations are given below.We have determined an a

urate position for the star identi�ed in Ho�meister's �nder
hart from the Hubble Guide Star Catalogue: RA 10:52:27.06, De
 �05:05:17.1 (J2000).These 
oordinates are 
on�rmed by measurements of the Digital Sky Survey.CHSL observed by di�erential photometry with the URSA WebS
ope at the Universityof Arkansas (see La
y et al. 2001 for a des
ription of the observatory). Di�erentialV magnitudes were obtained from Nov. 22, 2001 to Apr. 29, 2002 UT. A total of1213 magnitudes were measured relative to the 
omparison star GSC 4920 499, whi
his in the same frame as TY Leo. The 
onstan
y of the 
omparison star was veri�ed bydi�erential measurements of GSC 4920 465, also in the same frame as TY Leo and the
omparison star. The photometri
 measurements are plotted as a time series (Fig. 1)and as a light 
urve phased a

ording to the ephemeris of Rugemer (1933; Fig. 2). Nosigni�
ant variations are seen. The standard error of an observation is 0.015 mag.GT performed spe
tros
opi
 observations of TY Leo with an e
helle spe
trograph onthe 1.5-m Tillinghast re
e
tor at the F. L. Whipple Observatory (Mt. Hopkins, Arizona)over a period of 126 days. The single-order spe
tra 
over 45 �A 
entered at 5187 �A, witha resolving power of �=�� = 35; 000. Radial velo
ities were obtained by 
ross-
orrelationwith a syntheti
 template based on the latest model atmospheres by R. L. Kuru
z, op-timized to mat
h the star. From this optimization an e�e
tive temperature of 6100 Kwas derived (SpT approximately F8V), along with a negligible rotational broadening. Nosigni�
ant variations are seen in the radial velo
ity, nor any sign of double lines in thespe
tra indi
ating binarity. The mean radial velo
ity is �10.20 km/s with a standard
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Figure 1. Time series of V-band di�erential photometri
 magnitudes of TY Leo.
deviation of 0.55 km/s. The individual radial velo
ity measurements (
onverted to thehelio
entri
 frame) are listed below, and shown in Fig. 3.

PRG estimated the brightness of the star visually on 217 plates of the Harvard plate
olle
tion (AC Series) from January 1920 to De
ember 1951. Good 
omparison stars arepresent in the �eld. No signi�
ant variations in the brightness of TY Leo are seen.We 
on
lude that TY Leo is not an e
lipsing binary star. The failure to dete
t e
lipses
annot in this 
ase be due to nodal regression su
h as that of V907 S
o (La
y et al. 1999)be
ause no radial velo
ity variation is dete
ted. It seems that the most probable 
ause isa mis-identi�
ation of the star by the dis
overer (Ho�meister), i.e., the star identi�ed inthe �nder 
hart is not the variable star he dis
overed.PRG would like to thank Alison Doane, 
urator of the Astronomi
al Photograph Col-le
tion at the Harvard College Observatory, for the use of the plates.
Referen
es:Ho�meister, C., 1933, AN, 247, 281La
y, C.H.S., Helt, B., & Vaz, L.P.R., 1999, AJ, 117, 541La
y, C.H.S., Hood, B., & Straughn, A., 2001, IBVS, No. 5067Popper, D.M., 1996, ApJS, 106, 133Rugemer, H., 1933, AN, 248, 74
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Figure 2. Light 
urve of TY Leo based on the measurements above, phased by the ephemeris ofRugemer (1933).

Figure 3. Radial velo
ity measurements of TY Leo.
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Table 1.HJD RV err�240000052297.9157 �10.38 0.4052307.0030 �11.02 0.2952331.8587 �8.91 0.2952336.8387 �10.73 0.2752362.8528 �10.18 0.3552364.8030 �10.54 0.2952365.8057 �9.57 0.3252392.6965 �10.56 0.3552395.7443 �10.72 0.3452419.6835 �9.95 0.4452421.6699 �10.32 0.4852422.6698 �10.25 0.3852423.6948 �9.97 0.4252424.6635 �9.74 0.38
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V982 Oph IS A DWARF NOVA

ANTIPIN, S.V.1; SAMUS, N.N.2;11 Sternberg Astronomi
al Institute, 13, University Ave., Mos
ow 119992, Russia,e-mail: antipin�sai.msu.ru2 Institute of Astronomy, Russian A
ademy of S
ien
es, 48, Pyatnitskaya Str., Mos
ow 119017, Russia,e-mail: samus�sai.msu.ru
Name of the obje
t:V982 Oph
Equatorial 
oordinates: Equinox:R.A.= 17h52m38:s49 DEC.= +07Æ33004:004 2000
Observatory and teles
ope:Crimean Laboratory of the Sternberg Astronomi
al Institute, 40-
m astrograph
Dete
tor: Photoplate
Filter(s): None
Date(s) of the observation(s):1976{1990
Transformed to a standard system: BpgStandard stars (�eld) used: The B-band photoele
tri
 stan-dard sequen
e in NGC 6426(S.Yu. Shugarov, private 
ommu-ni
ation).
Availability of the data:Upon request
Type of variability: UG
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Table 1. The 18 dete
ted outbursts of V982 OphNo. JD24... Bpg No. JD24... Bpg No. JD24... Bpg#1 42870.546 < 17:2 #6 43332.356 15.28 #12 44428.350 15.2842871.574 < 16:442872.494 15.63 #7 43391.277 < 16:4 #13 44782.327 15.4942872.523 15.58 43394.288 15.54 44789.394 < 17:242872.553 15.54 43395.262 15.4942873.568 15.72 43399.256 16.50 #14 45137.428 16.5042874.531 15.58 43400.250 16.4042874.564 15.58 #15 45915.327 16.3242875.531 15.63 #8 43424.216 < 17:242876.499 15.63 43425.241 17.00 #16 45941.312 16.0742876.531 15.80 43426.226 15.6742876.562 15.89 43428.211 16.80 #17 46591.462 16.1243429.214 < 16:4 46596.478 < 17:2#2 42982.309 16.3242983.341 < 16:4 #9 43717.297 15.41 #18 48090.305 16.4043718.347 15.9: 48091.305 16.80#3 43016.345 15.54 48092.427 < 17:2#10 44043.431 < 17:2#4 43243.437 15.76 44050.409 15.3043249.546 16.0343253.517 < 16:4 #11 44105.283 16.1644106.318 16.07#5 43272.375 < 17:2 44107.290 17.2043277.523 16.16 44110.301 < 16:443279.448 < 17:2 44111.300 < 17:2

Remarks:The variable V982 Oph (S 4187) was dis
overed by Ho�meister (1949) who at-tributed it to Mira stars. A �nding 
hart was published by Ho�meister (1957).G�otz (1957) also 
onsiders the star a long-period variable and reports one gradualrise of its brightness, from 16.9 to 15.9 during JD 2429785{2429845. The GCVS(4th edition) gives the type SR: for the star. Kinnunen and Ski� (2000) suggestan identi�
ation with the US Naval Observatory A2.0 
atalog star at 17h52m36:s27,+7Æ32020:009 (2000). This identi�
ation was found wrong in the 
ourse of our sys-temati
 
he
k of identi�
ations and positions for all GCVS stars in Ophiu
hus,a

ording to the program announ
ed in Samus et al. (2002). Instead, we identifyit with a blue star (b � r = �0:6 in the USNO A2.0 
atalog). The 
oordinatesgiven are from the Guide Star Catalogue, Version 2.2.01. The �nding 
hart, basedupon the POSS I blue image from the USNOFS Image and Catalogue Ar
hive, ispresented in Fig. 1. The star's brightness estimates on the Mos
ow 
olle
tion platesreveal beyond doubt that it is a dwarf nova, 
hanging its brightness between 15.3and (17.2B. The star is visible on 39 of the 223 plates. A total of 18 outburstswere observed between JD 2442812{2448092. Figure 2 shows the light 
urve fortwo best-do
umented outbursts. A 
y
le value of 31 to 36d 
an be expe
ted. Thebrightness rise observed by G�otz (1957) probably resulted from estimates belongingto 2 or 3 individual outbursts.
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Figure 1. The �nding 
hart for V982 Oph (from the blue POSS I image retrieved from the UNSOFSImage and Catalogue Ar
hive).

Figure 2. The light 
urves for two outbursts of V982 Oph.
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O�C ANALYSIS OF SV Cam OVER A CENTURYZBORIL, M.1;21 Astrophysi
al Institute, Potsdam, D-14482, Germany, e-mail: mzboril�aip.de2 Astronomi
al Institute, Tatransk�a Lomni
a, 059 60, Slovakia, e-mail: zboril�astro.sk

The RS CVn star SV Cam (HD44982, SAO 1038, HIC32015, G2-3V/K4V, SB1,mVmax=9.34 ) is a totally e
lipsing binary system with a short orbital period of 0.59 days.The system has been studied mainly photometri
ally sin
e the 30-ties (Guthni
k, 1929)and both 
omponents display magneti
 a
tivity similarly to the Sun. The presen
e of athird body was 
onsidered by several authors (e.g. Sarma et al., 1985 or Albayrak et al.,2001). The following O�C analysis 
overs the years 1896 up to 2002 and thus representsmore than 60,000 orbits.The following linear ephemeris (Pojma�nski, 1998) has been usedMinI = HJD 2 449 350:3037 + 0:d593071 � E (1)The �nal O � C analysis 
onsists of all primary minima from several database-likesour
es in
luding re
ent observations by Zboril (2002). Most of these data are basedon Albayrak et al.'s (2001) 
olle
ted minima and, �nally, from Hall and Kreiner (1980),Pier
e (1938) and Wood (1946). Another potential sour
e (Albayrak et al., 1999) 
ontainsmainly visual observations whi
h did not improve the O � C diagram. The times ofminima in Table 1 (only available ele
troni
ally via IBVS Web-page as �le 5303-t1.txt)were pro
essed a

ording to the equation (1) and the O � C residuals are displayed inFigure 1. The data suggest a quadrati
 term plus a sinusoidal variation. We �t the datawith su
h an equation whi
h gives the �nal ephemeris of:
MinI = HJD 2 449 350:3045 + 0:5930718� E + 0:11075 � 10�10 � E2+�:0013 � :0000017 � :0001+0:0086� sin[2� � (E � 3319:6)=36073:77301℄�:0004 � 3:3 � 4:8 (2)

The O � C residuals give further support for the existen
e of a third body orbit witha period that is 
lose to that derived in Sarma et al. (1985), i.e. approximately 50 years.Note though that the �rst few observations (3 points in 1896) are un
ertain.If only the more pre
ise photoele
tri
 minima are 
onsidered the period from Albayraket al. (2001) is 
on�rmed. As pointed out by them, adopting the distan
e by Hippar
os,
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Figure 1. O � C residuals based on the equation (1) for SV Cam and the �t with the equation (2).
the angular separation of the third body from the e
lipsing pair is about 0:0019 and shouldbe observable.A
knowledgements: The work was supported by the grant No. 2/1024/21 of SlovakGrant Agen
y for S
ien
e. The support of AIP Potsdam is gratefully a
knowledged (DFGNo. STR 645/1). Dr. Albayrak is 
ordially thanked for the data from his papers.
Referen
es:Albayrak, B., �Ozeren, F.F., Ekmek
i, F., Demir
an, O., 1999, Rev. Mex. Astron. As-tro�s., 35, 3Albayrak, B., Demir
an, O., Djura�sevi�
, G., Erkapi�
, S., Ak H., 2001, A&A, 376, 158Guthni
k, P., 1929, Astron. Na
hr., 235, 83Hall, D. S., Kreiner, J. M., 1980, A
ta. Astron., 30, 387Pier
e, N. L., 1938, Contrib. Prin
eton Univ. Obs., 18, 3Pojma�nski, G., 1998, A
ta. Astron., 48, 711Sarma, C.V.S.R., Sarma, M.B.K., Abhyankar, K.D., 1985, Bull. Astron. So
. India, 13, 346Wood, F. B., 1946, Contrib. Prin
eton Univ. Obs., 21, 1Zboril, M., 2002, IBVS, No. 5245
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INFRARED LIGHT CURVES OF THE ALGOL BINARY AI DraAR�EVALO, M.J.; L�AZARO, C.Departamento de Astrof��si
a, Universidad de la Laguna, 38271 La Laguna, Tenerife, Spain and Instituto deAstrof��si
a de Canarias, 38205 La Laguna, Tenerife, Spain; e-mail: mam�ll.ia
.es, 
lh�ll.ia
.es

AI Dra (SAO 30164, HD 153345) was reported as a variable star by S
hilt & Hill(1938) and as an e
lipsing binary by Reim & Geyer (1955). Complete photoele
tri
light 
urves were observed by Cester (1960), Mauder (1962), Winiarski (1971) and morere
ently by Degirmen
i et al. (2000) and Jassur, Kaledian & Kermani (2001). From theresults of the published light 
urve analysis, 
arried out by di�erent authors with di�erentsanalysis 
odes, the nature, transit or o

ultation, of the primary e
lipse seems un
lear (seeDegirmen
i et al., 2000 for referen
es). Degirmen
i et al. (2000) suggested that the systemhas a third 
omponent, with an orbital period of about 23 yr, but the L3 
ontribution inthe analysis of the B and V light 
urves that they re
orded with the Wilson-Devinney(1971) 
ode does not modify the parameters obtained. The spe
tros
opi
 observations (seeKhalesseh, 1999 for referen
es) suggest that the spe
tral types of AI Dra's 
omponentsare A0 V and a late F or early G V{IV. The last radial velo
ity 
urves published byKhalesseh (1999) indi
ate a mass ratio q=m1/m2=2.33.We observed AI Dra in the infrared J, H and K bands on di�erent nights during 1996and 1997 (see Table 1). The observations were 
arried out with the 1.5 m TCS tele-s
ope at the Observatorio del Teide (Tenerife, Canary Islands). A photometer with afo
al plane 
hopper, and an InSb dete
tor 
ooled with liquid nitrogen was used. Boththe 
hopping amplitude and the aperture were set to 1500. AI Dra is a relatively brightsystem, providing a signal to noise ratio greater than 500 in ea
h individual measurement.BD+52Æ2018, with a spe
tral type (A0) and magnitude very similar to that of AI Dra,was the main 
omparison star and showed no variability during the observation runs. Thedi�erential magnitudes of AI Dra (star{
omparison) were arranged in helio
entri
 orbitalphases a

ording to the ephemeris of Kholopov (1985), namely,MinI = 2443291.627 + 1:d1988146 E .In order to determine new geometri
al elements from our �rst IR light 
urves of AI Dra,we used the 
ode developed by Budding & Zeilik (1987). This program, based on the Infor-mation Limit Optimization Te
hnique (ILOT), takes into a

ount the ellipti
ity, gravitydarkening and re
e
tion e�e
ts. As output, it gives equivalent spheri
al radii to des
ribethe sizes of the distorted stellar 
omponents, and their partial light 
ontribution in theanalysed light 
urve. It has been shown that this 
ode produ
es geometri
al parameters ingood agreement with those derived using other existing light-
urve �tting 
odes, even for
onta
t binaries (see Banks 1993 and referen
es therein). A 
ir
ular orbit was assumed,as emerged from the duration and orbital phases of both e
lipses. The limb darkening
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oeÆ
ients were interpolated from the values given by Claret, D��az{Cordov�es & Gim�enez(1995). The adopted temperatures, T1= 9600 K and T2= 6000 K, 
orresponding to A0V+ F8{G0V{IV, (Straizys & Kuriliene 1981), were always �xed parameters. With the aimof having homogeneous photometri
 elements, we have also re-analysed the B and V light
urves of Degirmen
i et al. (2000). Di�erent �ts were performed, taken as initial valuesthose obtained by di�erents authors. A third light was also 
onsidered, but the solutionspointed out a negligible L3 
ontribution. The results of our best �ts are given in Table 2,and the B, V, J, H and K models together with the observations are plotted in Figure 1.The obtained values are in good agreement with Jassur, Kaledian & Kermani (2001) andwith some �ts proposed by Mezzetti et al. (1980). However the B and V solutions givenby Degirmen
i et al. (2000) depart slightly from our solutions, with a smaller relativeradii for the primary star, r1 ' 0:29, and k = r2r1=1.03. We have performed alternativeB,V,J,H and K light 
urves �ts with k=1.03 as �xed parameter, being also possible toattain an a

eptable set of solutions with relative radii similar to Degirmen
i et al. (2000)values, but the solutions given in Table 2 are slightly better. Fits were also 
arried outkeeping the Khalesseh (1999) determination, namely k=0.78, as �xed parameter. Againwe obtain a set of a

eptable solutions, with a larger relative radius for the primary (r1 �0.34), although the �ts show larger errors.From our analysis, we 
an 
on
lude that AI Dra is an e
lipsing binary with partiale
lipses, dis
arding the previously suggested o

ultation solution.

Table 1: Observing runsObservation ObservedDate Filters29{30 April 1996 H, K5{6 May 1996 J, H, K6{7 May 1996 J, H, K4{5 June 1996 J, H, K2{3 July 1996 J, H, K26{27 August 1996 J, H, K27{28 August 1996 J, H, K16{17 June 1997 J, H, K17{18 June 1997 J, H, K
Table 2: ILOT light 
urves solutionsB �lter V �lter J �lter H �lter K �lterL1 0.952 � 0.002 0.911 � 0.002 0.729 � 0.002 0.665 � 0.002 0.643 � 0.002L2 0.058 � 0.002 0.089 � 0.002 0.271 � 0.002 0.335 � 0.002 0.357 � 0.002r1 0.309 � 0.001 0.311 � 0.001 0.319 � 0.001 0.311 � 0.001 0.316 � 0.001r2 0.285 � 0.001 0.288 � 0.001 0.296 � 0.001 0.289 � 0.001 0.294 � 0.001k = r2r1 0.926 0.929 0.934 0.930 0.933i 77:Æ9 � 0:Æ1 78:Æ0 � 0:Æ1 77:Æ3 � 0:Æ1 77:Æ6 � 0:Æ1 77:Æ5 � 0:Æ1�r2 55 43 452 376 439� 0.008 0.007 0.01 0.01 0.01N of points 111 111 302 332 334
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Figure 1. Observed light 
urves and the �ts obtained with ILOT. For 
larity, the V, J, H and K 
urveshave been shifted by 0:m4, 0:m8, 1:m2 and 1:m6 respe
tively.
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GSC 4153-0634 - A NEW ECLIPSING BINARYROBB, R.M.1;2;3; THANJAVUR, K.1;2;3; CLEM, J.L.1;2;31 Guest User, Canadian Astronomy Data Centre, whi
h is operated by the Herzberg Institute of Astrophysi
s,National Resear
h Coun
il of Canada2 Guest Observer, Dominion Astrophysi
al Observatory, whi
h is operated by the Herzberg Institute of As-trophysi
s, National Resear
h Coun
il of Canada3 Dept. of Physi
s and Astronomy, University of Vi
toria, Vi
toria, BC, Canada, V8W 3P6, e-mail: robb�uvi
.
a

Continuing our e�ort to dis
over the variability and period of photometri
 varia-tions of X-ray sour
es found by the ROSAT satellite (Voges et al. 1999), we observedRXJ 114302+603436 ( = GSC 4153-0634 = SAO 15610 = BD+61 1260). We made thephotometri
 observations with our automated 0.5m teles
ope, Star I CCD and Johnson-Cousins VRI �lters, and redu
ed them in a fashion similar to that des
ribed in Robb andGreimel (1999). The �eld of stars observed is shown in Figure 1.

Figure 1. Finder 
hart labeled with the GSC identi�
ation numbers from region 4153.
Table 1 lists the stars' identi�
ation numbers and magnitudes from the Hubble Spa
eTeles
ope Guide Star Catalog (GSC) (Jenkner et al., 1990) and positions from the USNO-A 2.0 
atalog (Monet et al., 1998). The Julian Dates of observations (�2450000) andphotometri
 bands used on those nights are 2402�05R, 2410R, 2433VI, 2435�39VRI,2445�48VRI, 2459�61VRI, 2464�67VRI, and 2478VRI. The �rst nights of observationswere marred by a dust parti
le on the CCD window and are used only for times of



2 IBVS 5305
Table 1: Stars observed in the �eld of GSC 4153-0634Type Star's R.A. De
. GSC �V �R �IGSC Id J2000 J2000 Mag. Mag. Mag. Mag.Variable 0634 11h43m02:30s 60Æ34036.100 9.5 �0.953 �0.915 �0.866Comparison 0521 11h42m48:25s 60Æ29057.500 10.5 � � �Che
k 0559 11h42m27:58s 60Æ31054.400 13.2 2.621 2.602 2.567

Table 2: Times of Minimum Light -2450000HJD Error Band HJD Error Band2402.9425 0.0004 R 2436.8993 0.0013 V; I2404.7983 0.0002 R 2465.9166 0.0005 V;R; I2410.9721 0.0004 R 2467.7683 0.0002 V;R; I2433.8139 0.0011 V; I 2478.8799 0.0002 V;R; I
minimum light. The last seven nights were observed after the CCD window was 
leanedand the data had redu
ed photometri
 un
ertainties.Our di�erential magnitudes are 
al
ulated in the sense of the star minus GSC 4153-0521.Brightness variations during a night were measured by the standard deviation of the dif-ferential magnitudes and for the best night are 0.004 between the variable and 
omparisonstars (not during an e
lipse) and 0.016 between the 
omparison and 
he
k stars. For ea
hstar the mean of the nightly means is shown as � magnitude in Table 1. The standarddeviation of the nightly means is a measure of the night to night variations and for the
he
k{
omparison stars is 0.004 magnitudes. This ex
ellent photometry shows that nightto night variations in either of these stars must be less than a few millimagnitudes. Weobserved no signi�
ant variations in these stars in plots of the individual nights' data.The star GSC 4153-0634 had obvious variations during some nights and both se
ondaryand primary e
lipses were seen. Times of minimum brightness of the star found usingthe method of Kwee and van Woerden (1956) from data within �0:04 days are listed inTable 2. From these times of minimum light we �nd the ephemeris to be:HJD of Minimum Brightness= 2452402:d3278(7)+1:d23472(3)�E.where the un
ertainties in the �nal digit are given in bra
kets and the RMS error of the�t is less than 0.0011 days. In Figure 2 the di�erential �R
 magnitudes phased at thisperiod are plotted.A spe
trum obtained with the 1.8m teles
ope of the Herzberg Institute of Astrophysi
sis shown in Figure 3. Although it is not in the best region or dispersion for spe
tral 
lassi-�
ation the HÆ/CaI lines show that the star is late F type. This spe
trum was observed ata time 
lose to primary minimum. For GSC 4153-0634 the 2MASS1 photometry 
ataloggives J=8.56, H=8.38 and K=8.32, all with un
ertainty of about �0:03 and the possibilitythat they were observed during an e
lipse. Using Landolt (1992) standard stars, we foundstandardised magnitudes for GSC 4153-0634 to be V=9:57 � 0:01, B � V=0:53 � 0:01,V �R=0:31�0:01, and R�I=0:36�0:01 for phase=0.9. From the V �K index we 
an esti-1This publi
ation makes use of data produ
ts from the Two Mi
ron All Sky Survey, whi
h is a joint proje
t of theUniversity of Massa
husetts and the Infrared Pro
essing and Analysis Center/California Institute of Te
hnology, funded bythe National Aeronauti
s and Spa
e Administration and the National S
ien
e Foundation.
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Figure 2. R
 �ltered light 
urve of GSC 4153-0634 with di�erent symbols for di�erent nights.
mate a spe
tral type of F6V and thus a E(B�V ) of 0.06�0.03. From E(B�V )=0:06�0:03a V extin
tion of 0:19 � 0:09 follows, and the dereddened 
olors are 
onsistent with ourF-type spe
tral 
lassi�
ation. These all indi
ate an approximately F6V spe
tral type forGSC 4153-0634 and a distan
e of approximately 200 parse
s.

3900 4000 4100 4200 4300

Wavelength in Angstroms

Figure 3. Spe
trum of GSC 4153-0634 showing the HÆ absorption line at 4101�A and CaI at 4226�A
While a de�nitive solution to the light 
urve is not attempted with this data set, thereexist physi
ally plausible parameters whi
h �t the data. Our light 
urve model, syn-thesised using Binmaker2 (Bradstreet, 1993) is plotted with the binned data points inFigure 4. From the spe
tral 
lass we assume a temperature for the hot star of 6400Kand appropriate limb darkening, gravity darkening (g=0.32) and re
e
tion (R=0.5) 
oef-�
ients. The set of parameters we found were: radius of hot star of 0:21� 0:03, radius of
ool star of 0:18� 0:03 as fra
tions of the orbit diameter, temperature of the 
ool star of6000K and an orbital in
lination of 83Æ�2Æ. The un
ertainty in the temperature di�eren
eof the two stars is � 100K. The well separated stars make the mass ratio indeterminate,so we assumed a value of 0.85, 
onsistent with the temperature di�eren
e. We needed
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Figure 4. Model lines and light 
urve points of GSC 4153-0634
to in
lude a 
ool spot of radius 10Æ on the 
ooler star's equator at 0Æ longitude to modelthe di�eren
e in maximum light. This well separated model is 
onsistent in temperaturedi�eren
e, mass ratio and ratio of the radii with a F6V+F9V e
lipsing binary star.
Referen
es:Bradstreet, D.H., 1993, Binary Maker 2, Conta
t Software, Norristown, PA, 19401, USAJenkner, H., Lasker, B., Stur
h, C., M
Lean, B, Shara, M., Russell, J., 1990, AJ, 99, 2082Kwee, K.K., & van Woerden, H., 1956, Bull. Astr. Inst. Neth., 12, 327Landolt, A.U., 1992, AJ, 104, 340Monet, D., & al., 1998, USNO-A2.0, US Naval Observatory, Washington DC, USARobb, R.M., & Greimel, R., 1999, ASP Conf. Ser., 189, 198Voges, W., As
henba
h, 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., Piets
h, W., Predehl, P., Rosso, C., S
hmitt, J.H.M.M., Tr�umper,J., Zimmermann, H.U., 1999, A&A, 349, 389
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CCD LIGHT CURVES OF ROTSE1 VARIABLES, XVI: GSC2613:1412 Her,GSC3098:683 Her, GSC3098:1253 Her, AND GSC2083:1870 Her

BL�ATTLER, E.1; DIETHELM, R.21 BBSAG, S
h�ussela
her 1, CH-8636 Wald, Switzerland; e-mail: blaettler-wald�bluewin.
h2 BBSAG, Rennweg 1, CH-4118 Rodersdorf, Switzerland; e-mail: diethelm�astro.unibas.
h
Observatory and teles
ope:Private observatory S
h�ussela
her, Wald, 0.15-m Star�re refra
tor
Dete
tor: SBIG ST-7 CCD 
amera
Method of data redu
tion:Standard CCD-frame redu
tion using AIP4WIN software
Method of minimum determination:Kwee { van Woerden algorithmObserved star(s):Star name GCVS Coordinates (J2000) Comp./
he
ktype RA De
 star(s)GSC2613:1412ROTSE1 J172631.22+350115.6 EW 17 26 31.2 +35 01 16 GSC2613:287 / GSC2613:1372GSC3098:683ROTSE1 J172803.29+434125.8 EW 17 28 03.3 +43 41 26 GSC3098:851 / GSC3098:1091GSC3098:1253ROTSE1 J172844.89+434818.8 EW 17 28 44.9 +43 48 19 GSC3098:1639 / GSC3098:1750GSC2083:1870ROTSE1 J173327.94+265547.5 EW 17 33 27.9 +26 55 48 GSC2083:1693 / GSC2083:426Ephemeris:Star name E 2400000+ P [day℄ Sour
eROTSE1 J172631.22+350115.6 52426.5561 0.392124 present paperROTSE1 J172803.29+434125.8 52442.5724 0.415381 "ROTSE1 J172844.89+434818.8 52463.4300 0.241415 "ROTSE1 J173327.94+265547.5 52463.4068 0.360847 "
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄GSC2613:1412 (Her) 51275.8698 21 s none ROTSE152411.4620 27 s none52415.3808 11 s none52426.365 4 s none52426.5554 5 p none52442.4360 6 s none52463.4162 7 p none52483.4150 3 p noneGSC3098:683 (Her) 51288.8526 6 s none ROTSE151295.7058 6 p none ROTSE152411.4195 13 p none52415.3662 4 s none52426.3725 14 p none52442.5718 9 p none52463.5488 3 s none52483.4866 10 s noneGSC3098:1253 (Her) 51283.7609 20 s none ROTSE151288.7022 13 p none ROTSE152411.4089 33 s none52411.5252 8 p none52415.3878 11 p none52426.3761 20 s none52426.4918 8 p none52442.4264 6 p none52442.5477 21 s none52463.4289 11 p none52463.5515 10 s none52475.379 4 s none52475.5031 10 p none52483.4650 20 p noneGSC2083:1870 (Her) 51306.8926 5 p none ROTSE152411.4455 20 p none52415.4139 2 p none52426.4205 3 s none52442.4772 9 p none52463.4064 8 p none52463.5857 13 s none52475.4953 6 s none52483.4344 8 s none
Explanation of the remarks in the table:ROTSE1: Observations of Akerlof et al. (2000).
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Figure 1. CCD light 
urve (without �lter) ofGSC2613:1412 Figure 2. CCD light 
urve (without �lter) ofGSC3098:683

Figure 3. CCD light 
urve (without �lter) ofGSC3098:1253 Figure 4. CCDlight 
urve (without �lter) ofGSC2083:1870
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Remarks:As a byprodu
t of the ROTSE1 CCD survey, a large number of new variables havebeen dis
overed (Akerlof et al., 2000). In a series of papers, we report un�lteredCCD observations for some of the 
lose binary systems (type EW) in the list ofAkerlof et al. (2000). This installment 
ontains information on four variables inthe 
onstellation Her
ules. The four stars were observed with our CCD equip-ment during 7 nights between JD2452411 and JD2452483. A total of 180 CCDframes were measured of GSC2613:1412, 180 frames of GSC3098:683, 171 framesof GSC3098:1253 and 183 frames for GSC2083:1870. Figures 1 through 4 showour observations folded with the elements given in the table of Ephemeris. Theseelements of variation are dedu
ed from a linear �t to the normal minima from theROTSE1 data and the timings of minimum derived from our data given in the tableof Times of minima and also in Bl�attler (2002).Availability of the data:Upon request from diethelm�astro.unibas.
hA
knowledgements:This resear
h made use of the SIMBAD data base, operated at CDS, Strasbourg,Fran
e

Referen
es:Akerlof, C., Amrose, S., Balsano, R., Blo
h, J., Casperson, D., Flet
her, S., Gisler, G.,Hills, J., Kehoe, R., Lee, B., Marshall, S., M
Kay, T., Pawl, A., S
haefer, J., Szy-manski, J., Wren, J., 2000, AJ, 119, 1901Bl�attler, E., 2002, BBSAG Bulletin, 128
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STR�OMGREN DIFFERENTIAL PHOTOMETRY OF THE Be STAR� CrB: 1999-2002ADELMAN, SAUL J.Department of Physi
s, The Citadel, 171 Moultrie Street, Charleston, SC 29409, USA,e-mail: adelmans�
itadel.edu
The Be star � Coronae Borealis (= HR 5778 = HD 138749) has had periods of botha
tivity and ina
tivity (see, e.g., Per
y et al., 1988 and Per
y & Attard, 1992). Fabregat &Adelman (1998) and Adelman (1999) presented di�erential Str�omgren uvby photometryfrom the Four College Automated Photoele
tri
 Teles
ope (FCAPT) of this star from1994 to 1999. Neither short term periodi
 variability with an amplitude � 0.005 mag.nor long term variations � 0.01 mag. were seen. Per
y et al. (2002) 
on�rm that theHippar
os observations of � CrB show no eviden
e of short-term variability. Re
entlyPer
y & Bakos (2001) reported that their observations of this star between 1996 and 1999also indi
ated 
onstan
y. In this bulletin, I report on additional photometri
 observationswith the FCAPT whi
h show that this behavior has 
ontinued for three more years. Theseobservations are in
onsistent with those of Guerrero et al. (1992) whi
h were obtained in1989 when this star was in an a
tive phase.During the 1999-2000, 2000-2001, and 2001-2002 observing seasons an additional 49,42, and 11 high quality observations, respe
tively, were made. Table 1 begins with theaverages found by Adelman (1999) and summarizes the new observations, where 
, 
hand v are the 
omparison, the 
he
k and the variable star, respe
tively. The observing
onditions, sequen
es and the 
omparison and 
he
k stars were the same as in Adelman(1999). The values for the last three seasons of observations are similar to those of theprevious FCAPT observations. The new ensemble averages and standard deviations arevery similar to those from Adelman (1999).
A
knowledgements: This work was supported in part by NSF grant AST-0071260 andin part by grants from The Citadel Development Foundation. I appre
iate the 
ontinuinge�orts of Louis J. Boyd, Robert J. Dukes, Jr., and George P. M
Cook to keep the FCAPToperating properly.
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Table 1. Summary of photometry for � CrB.Helio
entri
 u v b yJulian Date v � 
 
� 
h v � 
 
� 
h v � 
 
� 
h v � 
 
� 
hall previous valuesaverage �1.740 �0.346 �1.306 �0.044 �1.262 0.048 �1.241 0.100std. dev. 0.008 0.006 0.006 0.004 0.006 0.005 0.005 0.0041999-200049 observationsaverage �1.741 �0.344 �1.303 �0.043 �1.267 0.041 �1.241 0.100std. dev. 0.007 0.005 0.005 0.005 0.004 0.004 0.005 0.0242000-200142 observationsaverage �1.742 �0.344 �1.301 �0.042 �1.265 0.042 �1.237 0.100std. dev. 0.005 0.005 0.006 0.007 0.006 0.004 0.006 0.0042001-200211 observationsaverage �1.744 �0.352 �1.304 �0.048 �1.269 0.039 �1.240 0.099std. dev. 0.008 0.003 0.005 0.006 0.004 0.004 0.008 0.004all FCAPT observationsaverage �1.741 �0.346 �1.305 �0.044 �1.263 0.047 �1.241 0.100std. dev. 0.008 0.006 0.006 0.004 0.006 0.005 0.005 0.004

Referen
es:Adelman, S. J., 1999, IBVS, 4729ESA, 1997, The Hippar
os and Ty
ho Catalogues, SP-1200Fabregat, J., Adelman, S. J., 1998, A&A, 329, 579Guerrero, G., Bossi, M., S
ardia, M., 1992, A&A, 260, 311Per
y, J. R., Attard, A., 1992, PASP, 104, 1160Per
y, J. R., Bakos, A. G., 2001, PASP, 113, 748Per
y, J. R., CoÆn, B. L., Drukier, G. A., et al., 1988, PASP, 100, 1555Per
y, J. R., Hosi
k, J., Kin
aide, H., Pang, C., 2002, PASP, 114, 551
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PHOTOMETRIC VARIABILITY OF FIRST J142643.2+315214MACIEJEWSKI, GRACJAN; NIEDZIELSKI, ANDRZEJToru�n Centre for Astronomy, N. Coperni
us University, ul. Gagarina 11, 87-100 Toru�n, Poland, email:gm,aniedzi�astri.uni.torun.pl

Name of the obje
t:GSC 02553-00316 = TYC 2553 316 1Equatorial 
oordinates: Equinox:R.A.= 14h26m43:s21 DEC.= +31Æ52016:001 J2000

Figure 1. Observed opti
al light 
urve of FIRST J142643.2+315214
Observatory and teles
ope:Piwni
e Observatory 135mm semi-automati
 CCD 
ameraDete
tor: KAF 400 CCD
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Filter(s): VTransformed to a standard system: NoAvailability of the data:Upon requestRemarks:FIRST J142643.2+315214 was found to 
oin
ide with opti
al obje
t TYC 2553316 1 (GSC 02553-00316) by Helfand et al. (1999). It is a 9.92 photographi
magnitude star a

ording to GSC Catalogue (Morrison et al. 2001) and a 10.344(VT ) magnitude a

ording to TYCHO (H�g et al. 2000). This obje
t was found tobe opti
ally variable during a semi-automati
 CCD sky survey program in Piwni
eObservatory. Observations were obtained during 29 nights between April 21 andAugust 20, 2002. 142 individual observations obtained in total were averaged within29 one-hour intervals before analysis. Period sear
h was performed with ANOVAmethod of S
hwarzenberg-Czerny (1996). Following results were obtained:HJD of minimum = 2452468:69� 0:16Period = 20:d83� 0:d04Total variation = 0:35� 0:05magA

ording to SIMBAD there is another star BD+32Æ2472 (= RBS 1394= 1RXSJ142643.5+315221) in the nearest opti
al neighbourhood of FIRSTJ142643.2+315214. Sin
e FIRST J142643.2+315214 is the brightest lo
al starand there is no real star at the position of BD+32Æ2472 we suggest thatFIRST J142643.2+315214 = BD+32Æ2472. The (B�V)T=1.24 for FIRST J142643.2+315214 is also adequate for the K2III spe
tral type of BD+32Æ2472.

Referen
es:Helfand, D.J., S
hnee, S., Be
ker, R.H., White, R.L., M
Mahon, R. 1999, AJ, 117, 1568H�g, E., Fabri
ius, C., Makarov, V. V., Urban, S., Corbin, T., Wy
o�, G., Bastian, U.,S
hwekendiek, P., Wi
ene
, A. 2000, A&A, 355, L27Morrison, J. E., Rser, S.; M
Lean, B., Bu

iarelli, B., Lasker, B. 2001, AJ, 121, 1752S
hwarzenberg-Czerny, A. 1996, ApJ, 460, L107
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V2540 Oph (Nova Oph 2002): LARGE-AMPLITUDE SLOW NOVAWITH STRONG POST-OUTBURST OSCILLATIONSKATO, TAICHI1; YAMAOKA, HITOSHI2; ISHIOKA, RYOKO1

1 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan,e-mail: (tkato,ishioka)�kusastro.kyoto-u.a
.jp2 Fa
ulty of S
ien
e, Kyushu University, Fukuoka 810-8560, Japan, e-mail: yamaoka�r
.kyushu-u.a
.jp
V2540 Oph (Nova Oph 2002) was independently dis
overed by Katsumi Haseda andYuji Nakamura at magnitude 9.0 on 2002 January 24 (Haseda et al. 2002). Retter et al.(2002) dete
ted emission lines of hydrogen and Fe II, indi
ating that the obje
t is an Fe II
lass nova 
aught in the early de
line stage. Later examination of photographs revealedthat the nova was already at magnitude 8.9 on 2002 January 19 (Seki et al. 2002).Sin
e the dete
tion of the outburst, the nova has been intensively monitored by anumber of observers. Figure 1 shows the light 
urve 
onstru
ted from visual, CCD V -band and photovisual observations reported to the VSNET Collaboration.1 The novashowed strong post-maximum os
illations up to 1 mag. The large-amplitude early stageos
illations resemble those observed in V1178 S
o = Nova S
o 2001 and V4361 Sgr =Nova Sgr 1996 (Kato, Fujii 2001). The light 
urve of V2540 Oph also resembles that ofV2214 Oph = Nova Oph 1988 (Lyn
h et al. 1989), whi
h has been later suggested to bea magneti
 nova (Baptista et al. 1993).Superimposed on these os
illations, the nova showed a steady fade at 0.033 mag d�1.[This rate was determined using the data between 2452294 and 2452341, during whi
hthe general trend of the fading 
an be approximated by a single de
line rate. The lastpart of the light 
urve, when the nova underwent a long-lasting brightening, was not usedin this analysis. If we in
orporate the last part of the light 
urve, the average de
line ratebe
omes 0.013 mag d�1, whi
h may more severely 
onstrain the following dis
ussion℄. Byapplying the re
ently 
alibrated relation (Downes, Duerbe
k 2000) of absolute maximummagnitude vs rate-of-de
line (MMRD) in 
lassi
al novae, we obtain the expe
ted absoluteV -band maximum magnitude of MV=�6.8�0.6. We performed the a

urate astrometrywith the images obtained by Kyoto 0.30-m teles
ope taken on Mar. 8.23 UT, whi
hrevealed the position of the nova as: R.A. = 17h 37m 34s.385 � 0s.017, De
l. = �16Æ230 1800.19 � 000.18 (equinox 2000.0, using 59 UCAC1 referen
e stars). This position ismarginally 
onsistent of the reported position by K. Kadota, who measured Haseda'sdis
overy �lms (Haseda et al. 2002). No 
orresponding obje
t was found on DSS and2MASS s
ans within 2:005 of the nova, setting an upper limit of the prenova magnitude of�21 (Figure 2; a wider �eld map together with the outburst image is shown in Figure 3).
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Figure 1. Light 
urve of V2540 Oph (Nova Oph 2002) 
onstru
ted from visual, CCD V -band andphotovisual observations reported to the VSNET Collaboration.

Figure 2. The position of V2540 Oph (square) on DSS2 red image. No prenova 
an be found to theimage limit (mag �21). The north is up, and the east is left.
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Figure 3. Field map of V2540 Oph. Ea
h panel shows 5 ar
minutes square, north is up, east is left.(Left) DSS image. A thi
k small square with a hair shows the position of V2540 Oph (see Fig. 2), and athin box shows the �eld of Fig. 2. (Right) Kyoto image taken on 2002 Mar 8.23.
This indi
ates that the lower limit of the outburst amplitude is �12.5 (by adoptingthe observed maximum magnitude of 8.5), whi
h is unusually large for a slow nova witha de
ay rate of 0.033 mag d�1. By using the above expe
ted absolute V -band maximummagnitude, we 
an set an upper limit ofMV�5.7 for the nova progenitor. This magnitudeis extremely faint for known prenova magnitudes and other novalike 
ata
lysmi
 variables(Warner 1986, 1987). [Available observations suggest that the true maximum of the novamust have been missed. By 
onsidering this, both the de
line rate and the outburstamplitude 
ould be larger than the values in this dis
ussion. However, we 
onsider thise�e
t will not severely a�e
t the 
on
lusion, be
ause 1) the MMRD-relation (della Valle,Livio 1995, Downes, Duerbe
k 2000) is known to be relatively 
at (i.e. little depends onthe de
line rate) around the de
line rate in question; a brighter maximum will thereforetend to pose a more stringent upper limit for the prenova), and 2) the reported spe
trum(Retter et al. 2002) suggests that the obje
t was 
aught during an early de
ay stage.℄Su
h a faint prenova magnitude would require a small mass-transfer rate, a smalldimension of the disk, or a high in
lination. Be
ause V2540 Oph is a slow nova, the lowmass-transfer rate is a rather unlikely explanation. We propose that the nova should haveeither a short orbital period or a high in
lination. Among the well-observed 
lassi
al novae,V2540 Oph most resembles the presumed magneti
 nova V2214 Oph in many aspe
ts:large outburst amplitude, slow rate of de
line, and the presen
e of prominent os
illations.Sin
e the 
hara
teristi
 double-wave orbital modulations were already present during thede
ay stage of V2214 Oph (Baptista et al. 1993), we strongly en
ourage observers todete
t orbital signatures in V2540 Oph.1http://www.kusastro.kyoto-u.a
.jp/vsnet/
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We are grateful to all observers who reported vital observations to VSNET. This workis partly supported by a grant-in aid [13640239 (TK), 14740131 (HY)℄ from the JapaneseMinistry of Edu
ation, Culture, Sports, S
ien
e and Te
hnology. This resear
h has madeuse of the 2MASS s
an at NASA/IPAC Infrared S
ien
e Ar
hive, the Digitized Sky Surveyprodu
ted by STS
I, and the VizieR 
atalogue a

ess tool.

Referen
es:Baptista, R., Jablonski, F. J., Cieslinski, D., & Steiner, J. E. 1993, ApJ, 406, L67della Valle, M., & Livio, M. 1995, ApJ, 452, 704Downes, R. A., & Duerbe
k, H. W. 2000, AJ, 120, 2007Haseda, K., Nakamura, Y., Soma, M., Kadota, K., West, D., & Pear
e, A. 2002, IAUC,No. 7808Kato, T., & Fujii, M. 2001, IBVS, No. 5150Lyn
h, D. K., Rudy, R. J., Rossano, G. S., Erwin, P., & Puetter, R. C. 1989, AJ, 98,1682Retter, A., O'Toole, S., Stathakis, R., Pogson, J., & Naylor, T. 2002, IAUC, No. 7809Seki, T., Sato, H., Kato, T., Nishimura, H., Muraoka, Y., Gar
ia, J., Linnolt, M., &Pear
e, A. 2002, IAUC, No. 7809Warner, B. 1986, MNRAS, 222, 11Warner, B. 1987, MNRAS, 227, 23
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LIGHT CURVE VARIABILITY IN XZ CANIS MINORIS

TERRELL, D.1; HENDEN, A.A.21 Dept. of Spa
e Studies, Southwest Resear
h Institute, 1050 Walnut St., Suite 400, Boulder,CO 80302, USA, e-mail: terrell�boulder.swri.edu2 Universities Spa
e Resear
h Asso
iation/U.S. Naval Observatory Flagsta� Station, P.O. Box 1149, Flagsta�,AZ 86002-1149, USA, e-mail: aah�nofs.navy.mil
XZ CMi is a short-period Algol that has previously been observed by Wilson (1966)and Terrell, Gunn, and Kaiser (1994; hereafter TGK) in the B and V passbands. In hopesof determining better system parameters and exploring the possibility of third light in thesystem as 
laimed by Rafert (1990), we de
ided to obtain UBV R
I
 photometry duringthe 2001-2002 observing season. XZ CMi was observed in the V passband from De
ember,2001 with the 24" teles
ope and ST-8 CCD at Sommers-Baus
h Observatory (SBO) onthe University of Colorado 
ampus. The observation 
ontinued with the USNOFS 1.0mteles
ope and SITe CCD from February, 2002 and 
omplete UBV R
I
 light 
urves wereobtained.Rafert (1990) used the Wilson-Devinney program (WD; Wilson and Devinney, 1971;Wilson, 1979) to �t the Wilson (1966) light 
urves. He found that third light in theamounts of 17% in V and 11% in B yielded better �ts to the data than zero third light.On the other hand, Terrell and Wilson (1990) and TGK found a

eptable �ts withoutthird light. Clearly the third light hypothesis was not strongly tested with data availablein these previous studies. Based on our new observations, we 
an now state that thirdlight was de�nitely present in these previous datasets. Figure 1 shows part of an I
 bandimage taken by Henden and 
learly shows a visual 
ompanion 2.4" east and 0.5" south ofXZ CMi.Henden performed PSF-�tting to images taken on a night of relatively good seeing tomeasure the positions and 
olors of XZ CMi and the 
ompanion star. The data are listedin Table 1. Astrometry is based on the USNO-A 2.0 
atalog and has less than 100 masinternal errors. The photometry has errors of 0.01 magnitudes or less. More 
ompletephotometri
 information about all stars within 5 ar
min of the variable 
an be found in�le 5310-t3.txt at the IBVS web site.Table 1. Standard magnitudes and 
olor indi
esStar RA (J2000) De
 (J2000) V B � V U �B V � R
 R
 � I
XZ CMi 07:54:07.09 +03:39:20.6 10.122 0.371 �0.043 0.197 0.259Companion 07:54:07.24 +03:39:20.1 12.097 0.663 0.416 0.404
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Figure 1. I-band image showing the fainter 
ompanion of XZ CMi.
As previously noted, our two datasets were obtained about two months apart. Duringthat time the V light 
urve of XZ CMi 
hanged noti
eably. The SBO data show a mildasymmetry of about 0.01 magnitudes in the two maxima, with the maximum followingse
ondary e
lipse (i.e. phase 0.75) being the dimmer. By the time of the USNO observa-tions, the asymmetry had grown to about 0.05 magnitudes. Previous datasets (Wilson,1966 and TGK) were of lower pre
ision but showed indi
ations of slightly asymmetri
maxima. Figure 2 shows our two V datasets. It is 
lear that the asymmetry in the light
urves is a�e
ting the maximum following se
ondary e
lipse sin
e the minima and themaximum following primary e
lipse of the two datasets mat
h up well. The most likelyexplanation for the asymmetries is the presen
e of large spots on the se
ondary star as is
ommon in rapidly rotating stars with 
onve
tive envelopes.We performed a solution to our V observations using an unreleased version of the WDprogram that uses Kuru
z atmosphere models to model the radiation of the stars. Weused only data una�e
ted by the asymmetries, spe
i�
ally data from phases 0.95 to 0.55.Be
ause the most re
ently published ephemeris for the system (TGK) was obviously notvalid for the 
urrent epo
h, we adjusted the period and helio
entri
 Julian date of theprimary minimum in our least squares �ts. The �ts were done in WD mode 5 whi
h
onstrains the se
ondary star to �ll its Ro
he lobe. Both of our datasets were obtainedusing aperture photometry and in
luded the light of the 
ompanion star, so we �xed thethird light to be 15% of the total system light at phase 0.25, based on the results of ourPSF �ts.There has been some disagreement about the spe
tral type of XZ CMi. The GCVS listsit as F0 but Wilson (1966) argued that his photometry supported an A5 
lassi�
ation. Ourphotometry during se
ondary e
lipse indi
ates a spe
tral type of about F2. A

ordingly,
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Figure 2. V light 
urves of XZ CMi. The arrows and verti
al lines indi
ate the range of data used inthe Wilson-Devinney solution.
we set T1 to 7000 K in our solution. Unadjusted parameters su
h as the gravity darkeningexponent and bolometri
 albedo were set to their theoreti
ally expe
ted values assumingthat the envelope of the primary star was radiative and the se
ondary's was 
onve
tive.The logarithmi
 limb darkening law was used with 
oeÆ
ients interpolated from the VanHamme (1993) tables.Table 2. Adjusted Parameters for Light Curve SolutionParameter Value Std. Errori 78:Æ8 0:Æ2T2 4910 K 20 Kq 0.68 0.02
1 3.48 0.04L1=(L1 + L2)V 0.85 0.05HJD0 2451957.6748 0.0011P 0:d578852 0:d000002Table 2 shows the results of our WD solution. The errors are the standard errors (1�)from the least squares solution. The main di�eren
es between our solution and that ofTGK are the higher mass ratio (0.68 versus 0.42) and a lower luminosity ratio (0.85 versus0.92). A slight di�eren
e in the luminosity ratio is not surprising sin
e the version of WDused by TGK used mono
hromati
 e�e
tive wavelengths whereas the newer version thatwe employed uses a
tual �lter bandpasses, and we in
luded third light while TGK didnot. The di�eren
e in the mass ratios is more troubling, an indi
ation that perhaps thephotometri
 mass ratio is not well-determined in this partially e
lipsing system. We hope



4 IBVS 5310
to obtain radial velo
ities of the system, as well as further photometry, during the nextobserving season.The period derived from our light 
urve solution, 0.578852 days, is signi�
antly largerthan that found by TGK, 0.578809 days, and by Wilson (1966), 0.578811 days. Period
hanges are not unexpe
ted sin
e XZ CMi is semideta
hed and shows signs of large-s
alemagneti
 a
tivity. We en
ourage observers to measure frequent times of minimum to help
hara
terize the nature of the period 
hanges during this period of apparently heighteneda
tivity.The SBO data are available from the IBVS web site as 5310-t4.txt and the USNO dataare available as �le 5310-t5.txt.DT wishes to a
knowledge the 
ontinued support of Keith Gleason at SBO for a gen-erous allo
ation of time on the SBO 24" for this and other binary star proje
ts.
Referen
es:Rafert, J.B., 1990, AJ, 100, 1253Terrell, D. and Wilson, R.E., 1990, PASP, 102, 646Terrell, D., Gunn, J.B. and Kaiser, D.H. (TGK), 1994, PASP, 106, 149Van Hamme, W., 1993, AJ, 106, 2096Wilson, R.E., 1966, AJ, 71, 32Wilson, R.E., 1979, ApJ, 234, 1054Wilson, R.E. and Devinney, E.J. (WD), 1971, ApJ, 166, 605
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EIGHT NEW RR LYRAE STARS IN THE NORTH GALACTIC CAP
KINMAN, T.D.Kitt Peak National Observatory, NOAO1, P.O.Box 26732, Tu
son, Arizona 85726, USA,email: kinman�noao.edu
In the 
ourse of photometri
 studies of �eld blue horizontal bran
h stars (Kinman,Suntze� and Kraft, 1994 and later unpublished studies), it has been found that severalof the 
andidates are RR Lyrae variables. This paper gives Johnson BV photometryfor eight of these stars. Two of them have been identi�ed as RR Lyrae variables in theROTSE1 
atalogue (Akerlof, 2000) and this 
lassi�
ation is 
on�rmed. Identi�
ationsare given in Table 1 where the 
oordinates are taken from the USNO A2.0 Star List(http://ftp.nofs.navy.mil/data/f
hpix).

Table 1. Identi�
ations and positions for the variablesIdenti�
ation R.A. De
. Other IDJ 2000NSV 5476a 12h09m17:s0 +33Æ3903600 Case A-F 020bCase A-F 791
 12h47m16:s3 +35Æ1200600 ROTSE1 J124716.30+351206.2dCase A-F 155b 12h53m51:s2 +32Æ0905600Case A-F 163b 12h54m47:s4 +31Æ1604500 KSK94 SA57 013eKSK94 SA57 019e 12h56m51:s2 +28Æ1003500 GSC 1995 01702fKSK94 SA57 047e 13h05m14:s5 +28Æ3701400 GSC 1995 00782fKSK94 SA57 060e 13h09m29:s7 +27Æ0100000 GSC 1996 01661fCase A-F 882
 13h17m03:s5 +36Æ0605800 ROTSE1 J131703.38+360656.3da New Catalogue of Suspe
ted Variables, Kholopov (1982).Suspe
ted variable 1 (Table 8) in Kinman et al., (1966)b Case A-F star (Sanduleak, 1988).
 Case A-F star (Ma
Connell et al., 1993).d ROTSE1 Catalogue (Akerlof, 2000).e Kinman et al., 1994.f Spa
e Teles
ope Guide Sar Catalogue (Lasker et al. 1990).1The National Opti
al Astronomy Observatories are operated by the Asso
iation of Universities for Resear
h in Astron-omy, In
., under 
ooperative agreement with the National S
ien
e Foundation
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The V and B�V for these variables are given in Table 2 (�le 5311-t2.txt at the IBVSweb site). The sour
es for these data (listed in the �rst 
olumn of Table 2) are:(a) photoele
tri
 observations made with the Mk III photometer operated on the KittPeak 1.3-m teles
ope (with 
hopping se
ondary) between 1989 and 1995. Observationaldetails may be found in Se
. 3.1 of Kinman, Suntze� and Kraft (1994).(b) CCD observations made with CCDPHOT on the Kitt Peak 0.9-m teles
ope between1995 and 1999. Observational details may be found in Se
 2 of Kinman (1998).(
) photoele
tri
 observations made with the 42-in
h John S. Hall teles
ope of theLowell Observatory, Arizona during May 2002. The Kron aperture photometer was usedwith a 2400 diameter aperture and the dete
tor was a thermo-ele
tri
ally 
ooled EMI 6256photomultiplier. Standard stars (Landolt, 1992) were observed ea
h night so that themagnitudes are on the Johnson system.Periods were determined both with a phase dispersion minimization program (La
er &Kinman 1965) and a periodogram program (Horne & Baliunas 1986). The periods foundfor Case A-F 791 and Case A-F 882 agree with those given in the ROTSE1 Catalogue(Akerlof, 2000). Several of these variables have quite low amplitudes and would not havebeen easily dete
ted by blinking photographi
 plates. Table 3 gives the ephemerides and asummary of the photometri
 data and the V light 
urves are given in Fig. 1. The s
atterin the light 
urves of NSV 5476 and Case A-F 155 suggests that se
ondary periods maybe present. Table 3. Ephemerides and Photometri
 Data for VariablesID Period HJD Max Vmax Vmin M-my RR(days) +2400000. Bmax Bmin nobsz typeNSV 5476 0.3266873 49043.590 14.82 15.20 0.47 RR
14.96 15.47 41Case A-F 791 0.6184320 50528.277 14.18 15.15 0.13 RRab14.32 15.57 42Case A-F 155 0.2979233 48722.690 14.75 15.30 0.35 RR
14.83 15.55 58Case A-F 163 0.2953118 47654.582 14.46 15.02 0.40 RR
14.59 15.29 52KSK94 SA57 019 0.2581435 47654.668 14.37 14.79 0.45 RR
14.49 15.02 41KSK94 SA57 047 0.6485456 47295.604 14.25 14.58 0.28 RRab14.58 15.01 40KSK94 SA57 060 0.6224220 47295.705 14.01 14.36 0.20 RRab14.34 14.81 35Case A-F 882 0.6773250 50532.856 14.00 15.03 0.17 RRab14.10 15.46 19y Light 
urve asymmetry. z No. of observations in B and V (the same in both 
olors)
A
knowledgements: I would like to thank the Dire
tor of the Lowell Observatory forallowing me to use the Lowell 42-in
h teles
ope for this work. I am also most gratefulto Dr David S
hlei
her (Lowell) both for help in using the Kron photometer and in thepreliminary redu
tion of the data. I am also very grateful to Dr PrzemekWozniak (LANL)
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for his help with the ROTSE1 
atalogue. This resear
h has made use of the SIMBADdatabase, operated at CDS Strasbourg, Fran
e.
Referen
es:Akerlof, C. et al., 2000, AJ, 119, 1901Horne, J.H., Baliunas, S.L., 1986, ApJ, 302, 757Kholopov, P.N. 1982, New Catalogue of Suspe
ted Variables, (Mos
ow: Nauka)Kinman, T.D., Wirtanen, C.A., Janes, K.A., 1966, ApJS, 13, 379Kinman, T.D., Suntze�, N.B., Kraft, R.P., 1994, AJ, 108, 1722Kinman, T.D., 1998, PASP, 110, 1277La
er, J., Kinman, T.D., 1965, ApJS, 11, 216Landolt, A.U., 1983, AJ, 88, 439Lasker, B.M., Russell, J.L., Jenkner, H., 1990, AJ, 99, 2019Ma
Connell, D.J., Stephenson, C.B., Pes
h, P., 1993, ApJS, 86, 453Sanduleak, N., 1988, ApJS, 66, 309

Figure 1. Light 
urves of variables (ordinate V magnitude)
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GK Dra: A DELTA SCUTI STAR IN A NEW ECLIPSINGSYSTEM DISCOVERED BY HIPPARCOSDALLAPORTA, SERGIO1; TOMOV, TOMA2;3; ZWITTER, TOMA�Z4; MUNARI, ULISSE3;51 Via Filzi 9, I-38034 Cembra (TN), Italy2 Centre for Astronomy, N.Coperni
us University, ul. Gagarina 11, 87100 Torun, Poland3 CISAS - Center of Spa
e Studies and A
tivities "G. Colombo", Univ. of Padova, Italy4 University of Ljubljana, Department of Physi
s, Jadranska 19, 1000 Ljubljana, Slovenia5 Osservatorio Astronomi
o di Padova - INAF, Sede di Asiago, I-36032 Asiago (VI), Italy

GKDra (HIP 82056, HD 152028, spe
tral type G0) has been dis
overed to be ane
lipsing system by the Hippar
os satellite (VmaxT =8:m81, BmaxT =9:m21, �m=0.4 mag andalmost equal depth of primary and se
ondary e
lipses; ESA 1997), that provided thefollowing ephemeris for the primary e
lipses:Min: I = HJD 2448515:6 + 16:d96� E:No other information exists in the literature for this star, and we de
ided in 1999 topla
e it on the Asiago e
lipsing binary program (e.g. Dallaporta et al. 2000, Munari etal. 2001). At the time of writing, spe
tral monitoring with the Asiago E
helle+CCDspe
trograph is half 
ompleted (29 high resolution spe
tra se
ured in 25 di�erent nightsand distributed in orbital phase), while a
quisition of B,V photometry is 
ompleted. Wepresent here the basi
 results of photometry, a full orbital solution in
luding radial velo
itydata being postponed to 
on
lusion of the spe
tros
opi
 
ampaign.We observed in B and V (standard Johnson �lters) from a private observatory nearCembra (Trento), Italy. The instrument was a 28 
m S
hmidt-Cassegrain teles
opeequipped with an Opte
 SSP5 photometer. The diaphragm had a size of 77 ar
se
, andusual exposure time was 10 se
onds. HD151541 (HIP 81813, VJ=7:m56, (B � V )J=0.76,spe
trum K1V) was 
hosen as a 
omparison and HD152376 (HIP 82214, VJ=7:m61, (B �V )J=+1:m10, spe
trum K0) as a 
he
k star.All the observations were 
orre
ted for atmospheri
 extin
tion and 
olor 
orre
tions (via
alibration on Landolt's equatorial �elds), and the instrumental di�erential magnitudeswere transformed into the standard Johnson BV system. The variable, 
omparison and
he
k stars are very 
lose on the sky so the atmospheri
 
orre
tions were rather small.Altogether we obtained 1309 observations in B and 1328 in V from April 2000 toFebruary 2002. Typi
al error for both B and V observations is 0:m01. The light 
urves ofGKDra in ea
h band as well as the B�V 
olor variations are shown in Fig. 1. Expandedplots around primary and se
ondary e
lipse are shown in Fig. 2.To the aim of determining the orbital period, we have performed a period sear
h withvarious tools, all 
onverging on the same result:
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Min: I = HJD 2452005:56(�0:01) + 9:d9742(�0:0001)� E:The 16.96 day period reported in the Hippar
os Catalogue is obviously wrong whenapplied to our photometry. The almost exa
tly 10 day period makes impossible to 
overall orbital phases by observing for just a 
ouple of years. We were lu
ky that at the timewe performed our observations the in
onvenient beating did not a�e
t full 
overage ofboth primary and se
ondary e
lipses.

Figure 1. B, V and 
olor 
urves of GK Dra folded with the 9.9742 period.
Primary and se
ondary e
lipses last for about 0.050 and 0.039 of the orbital period, andtheir depth in B is about 0.37 and 0.36 mag, respe
tively. Maximum brightness outsidee
lipses is B=9.08 and V=8.73 mag. The se
ondary e
lipse falls at phase 0.493 insteadof 0.500, indi
ating a modest e

entri
ity of the system. Figure 2 
ompares primary andse
ondary e
lipses and shows that no 
olour variation is present during e
lipses.The derivation of a

urate photometri
 values is disturbed by the fa
t that one of the
omponents is itself a variable star, whi
h 
auses the apparent noise in the light 
urve ofFigure 1. The intrinsi
 variable star is the one passing in front during primary e
lipse,whi
h is the reason for the less noisy se
ondary one. Its variability is rapid (about 2.7hours) and of low amplitude (about 0.04 mag), reminis
ent of the Æ S
t type.
For a preliminary analysis of the properties of the Æ S
t 
omponent we have isolated
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Figure 2. Expanded view around the primary and se
ondary e
lipses of GK Dra.
the data pertaining to a narrow range of orbital phases, and performed a period sear
h onthem. We have sele
ted the data falling between 0.75 and 0.85 in orbital phase, and wehave found a stable and phased sinusoidal variation with an amplitude of �B=�V=0.040mag following the ephemerisMin: I = HJD 2450005:588(�0:003) + 0:d1137601(�0:0003)� E:A phase plot of the Æ S
t variability is presented in Figure 3.No 
olor variation is asso
iated to the Æ S
t variability, and its true amplitude is around�m �0.08 mag when the light of the non variable 
omponent is subtra
ted. Small di�er-en
es (0.01 mag) in the mean brightness from night to night are evident.A
knowledgments. This study was partly sponsored by Polish KBN Grant No. 5 P03D00320
Referen
es:Dallaporta, S., Tomov, T., Zwitter, T., Munari U. 2000, IBVS 4990ESA, 1997, The Hippar
os and Ty
ho Catalogues, ESA SP-1200Munari, U., Tomov, T., Zwitter, T., Milone, E.F., Kallrath, J. et al. 2001, A&A 378, 477
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Figure 3. Pulsational light 
urve with P=2.7 hour of the Æ S
t 
omponent of GK Dra. Di�erentsymbols are asso
iated to di�erent observing dates: night 13/14 Jan 2001 to open triangles, 22/23 Feb2001 to �lled 
ir
les, 13/14 Apr 2001 to �lled triangles, 23/24 Apr 2001 to stars, and 22/23 June 2001to open squares.
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NEW TIMES OF MINIMA OF ECLIPSING BINARY SYSTEMS

BORKOVITS, TAM�AS1; B�IR�O, IMRE BARNA1; HEGED�US, TIBOR1; CSIZMADIA, SZIL�ARD2;KOV�ACS, TAM�AS3;4; K�OSP�AL, �AGNES3;4; P�AL, ANDR�AS3;4; K�ONYVES, VERA3; MO�OR, ATTILA2
1 Baja Astronomi
al Observatory of B�a
s-Kiskun County, Baja, Szegedi �ut, P.O. Box 766, H{6500 Hungarye-mail: borko�ele
tra.bajaobs.hu2 Konkoly Observatory of the Hungarian A
ademy of S
ien
es, H{1525 Budapest, P. O. Box 67, Hungary3 Department of Astronomy, E�otv�os Lor�and University, Budapest, P.O. Box 32, H{1518 Hungary4 on summer training at Baja Astronomi
al Observatory

Observatory and teles
ope:50-
m f=8:4 Rit
hey{Chr�etien teles
ope of the Baja Astronomi
al Observatory(Hungary)50-
m f=15 Cassegrain teles
ope, 60/90
m S
hmidt-teles
ope and 1m f=13:3 RCCteles
ope of the Konkoly Observatory at Piszk�estet}o Mountain Station (Hungary)
Dete
tor: SBIG ST-7 CCD 
amera (ST7)Apogee AP-7 CCD 
amera (AP7)UBVRI Photometer (Pi50)Photometri
s CCD-
amera(S
hmidt, 1m RCC)
Method of data redu
tion:Redu
tion of the CCD frames was made with a 
ustomly developed IRAF1 pa
kage.
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,1952).1IRAF is distributed by the National Opti
al Astronomi
al Observatories, operated by the Asso
iation of the Universitiesfor Resear
h in Astronomy, In
., under 
ooperative agreement with the National S
ien
e Foundation
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Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Sour
etype RA De
 E 2400000+ P [day℄AB And EW 23 11 32 +36 53 35 BD+36Æ5018 51534.2504 0.33189106 1OO Aql EW 19 48 13 +09 18 32 1058-0689 38613.2222 0.50678848 2IM Aur EA 05 15 30 +46 24 21 3358-1208 38327.7974 1.2472891 3AS Cam EA 09 05 29 +69 29 45 HD 35169 44939.24524 3.4309638 4VW Cep EW 20 37 21 +75 35 57 BD+75Æ 739 44157.4131 0.2783146 2XX Cep EA 23 38 20 +64 20 03 4288-0150 44839.8022 2.3373266 2DK Cyg EW 21 35 03 +34 35 45 2712-1841 51000.0999 0.4706929 5LS Del EB 20 57 10 +19 38 59 1656-0356 51000.2257 0.36384021 5AK Her EW 17 13 58 +16 21 01 1536-1266 42186.4600 0.42152201 2GU Her EA 16 32 05 +30 23 10 2581-1969 50983.46694 4.34320188 6HS Her EA 18 50 50 +24 43 12 2113-1427 40146.6080 1.637438 2V994 Her EA 18 27 46 +24 41 51 BD+24Æ 3426 48501.1239 2.08309 7UV Leo EA 10 38 21 +14 16 04 0845-0255 38440.72633 0.60008478 2V1353 Ori EW 05 42 58 -00 42 46 4767-0774 50100.26097 0.4714531 8W UMa EW 09 43 45 +55 57 09 3810-1196 50554.7444 0.33363554 9DW UMa EA 10 33 53 +58 46 54 3822-0772� 46229.00691 0.13660653 103822-0070��3822-0072���GSC 3822-1056 EW 10 33 58 +58 52 16 3822-0772� 50495.5212 0.30989069 113822-0070��3822-0072���Sour
e(s) of the ephemeris:1. Pribulla et al., 20012. Kholopov et al., 19853. Bartolini & Zo�oli, 19864. Kozyreva et al., 19965. Kiss et al., 19996. Borkovits et al., 20017. ESA, 19978. present paper9. Morgan et al., 199710. B��r�o, 200011. B��r�o & Borkovits, 2000Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄AB And 52511.3418 1 I V 0:0041 Csiz/1m RCCOO Aql 52481.5095 1 I R;V;B 0:0205 B��r+Kov/AP7IM Aur 52304.281 1 II V �0:014 Bor/AP752305.529 1 II V �0:014 B��r/AP7AS Cam 52365.3753 2 II V �0:1911 Mo�or+K�ony/S
hmidtVW Cep 52506.4320 2 I V;R 0:1375 Bor/Pi5052506.4329 2 I B 0:1384 Bor/Pi50XX Cep 52466.4673 3 I V �0:0316 Bor/AP7DK Cyg 52512.4415 1 I V;R; I 0:0053 Csiz/1m RCCLS Del 52200.3569 2 II R 0:0043 Bor/AP7AK Her 52360.5365 1 II R 0:0105 Bor/AP752437.4639 1 I R 0:0101 Bor/AP7GU Her 52338.557 1 I R 0:011 Bor/AP752362.432 : II R �0:002 Bor/AP7HS Her 52417.5275 2 I V �0:0409 B��r/AP7V994 Her 52488.4984 6 I: R 0:3402 B��r+Kov+K�os+P�al/AP752488.4994 1 I: V 0:3412 B��r+Kov+K�os+P�al/AP752488.4997 3 I: B 0:3415 B��r+Kov+K�os+P�al/AP7
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄UV Leo 52307.5076 7 I V 0:0222 Bor/AP7V1353 Ori 51952.3645 1 II � 0:0000 Heg/AP7W UMa 52364.5035 1 II b; y �0:0469 Csiz/ 1m RCCDW UMa 52298.4349 1 I V �0:0001 Bor/AP7�52298.5708 3 I V �0:0008 Bor/AP7�52347.4769 5 I R 0:0001 Bor/AP7��52347.6132 1 I R �0:0002 Bor/AP7��52366.3283 1 I R �0:0002 Bor/AP7���GSC 3822 1056 52263.4567 2 I � 0:0024 Bor/ST7��52298.480 1 I V 0:008 Bor/AP7�52298.626 1 II V �0:001 Bor/AP7�52347.4387 1 I R 0:0036 Bor/AP7��52347.5950 5 II R 0:0049 Bor/AP7��52366.3401 2 I R 0:0016 Bor/AP7���52366.497 1 II R 0:004 Bor/AP7���Explanation of the remarks in the table:Observer(s)/InstrumentAsterisks indi
ate the 
omparison stars used in the a
tual redu
tion of DW UMaand GSC 3822 1056, as labeled in Table `Observed star(s)'.A
knowledgements:This work was partly supported by National Grant OTKA T030743 and T034551.KV thank the hospitality of the sta� of the Konkoly Observatory.

Referen
es:Bartolini, C., Zo�oli, M., 1986, A&A, 168, 377B��r�o, I.B., 2000, A&A, 364, 573B��r�o, I.B., Borkovits, T., 2000, IBVS 4967Borkovits, T., B��r�o, I.B., Kov�a
s, T., 2001, IBVS 5206ESA, 1997, The Hippar
os and Ty
ho CataloguesMorgan, N., Sauer, M., Guinan, E., 1997, IBVS 4517Kholopov, P.N., et al., 1985, General Catalog of Variable Stars, 4th Eds.Kiss, L.L., Kasz�as, G., F}ur�esz, G., Vink�o, J., 1999, IBVS 4681Kozyreva, V.S., Zakharov, A.I., Khaliullin, Kh.F., 1996, IBVS 4690Kwee, K.K., & van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327Pribulla, T., Vanko, M., Parimu
ha, S., Cho
hol, D., 2001, IBVS 5056
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DETECTION OF A PULSATING COMPONENTIN THE ECLIPSING BINARY RX Hya

KIM, S.-L.1; KWON, S.-G.1; YOUN, J.-H.1; MKRTICHIAN, D.E.2; LEE, J.W.31 Korea Astronomy Observatory, Daejeon, 305-348, Korea (e-mail : slkim�kao.re.kr)2 Astronomi
al Observatory, Odessa National University, Odessa, Ukraine3 Dept. of Astronomy and Spa
e S
ien
e, Chungbuk National University, Cheongju, 361-763, Korea
Observatory and teles
ope:Sobaeksan Opti
al Astronomy Observatory, 61
m teles
opeDete
tor: SITe 2K CCD 
ameraFilter(s): BTransformed to a standard system: NoAvailability of the data:Upon requestMethod of data redu
tion:Standard CCD-frame redu
tion using the IRAF1 pa
kage.

Table 1. Photometri
 parameters of observed starsID Name RA (J2000) DEC (J2000) V (B�V) Sp. TypeVAR RX Hya 09h05m41:s16 �08Æ15039:007 8:m9�11:m6y 0:m20 A8yC1 BD�07Æ2718 09h06m16:s58 �08Æ06044:005 9:m70 1:m40 �C2 09h05m40:s89 �08Æ15023:000 11:m5z � F3zy : from the GCVS (Kholopov et al. 1988)z : Vyas & Abhyankar (1989)
1IRAF is distributed by the National Opti
al Astronomy Observatories, whi
h are operated by the Asso
iation ofUniversities for Resear
h in Astronomy, In
., under 
ooperative agreement with the National S
ien
e Foundation.
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Figure 1. An observed CCD image (20:05�20:05) near the e
lipsing binary RX Hya (VAR). The
omparison star (C1, BD�07Æ2718) and the 
he
k star (C2) are marked. North is up and east is to theleft

Figure 2. Di�erential magnitudes of the variable and 
he
k stars, after 
orre
tion for the se
ond-orderatmospheri
 extin
tion. Sinusoidal 
urves with semi-amplitude of 7.0 mmag and frequen
y of 19.39
y
les/day, obtained in this study, are superimposed in the upper panels
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Figure 3. Power spe
tra of the variable and 
he
k stars. Window spe
trum is in the top panel. Thedominant pulsation frequen
y of the variable star RX Hya is shown at 19.39 
y
les/day in the middlepanel. The spe
trum of the 
he
k star plotted in the bottom panel shows only noise-level powers
Remarks:As a part of the observational survey to sear
h for A-F spe
tral type pulsating
omponents in e
lipsing binary systems, in 
ollaboration with the Central AsianNetwork group (Mkrti
hian et al. 2002a), we performed time-series CCD observa-tions of the e
lipsing binary RX Hya in February 28 and Mar
h 1, 2002, with B�lter. Among several stars near the variable star, the brightest star BD�07Æ2718was 
hosen as 
omparison star. We applied simple aperture photometry to get in-strumental magnitudes with an aperture radius of 6:000; typi
al atmospheri
 seeingwas about 2:007 during the observing runs.We observed the variable star during out-of e
lipsing orbital phases around 0.77(H.J.D. 2452334.2) and 0.18 (H.J.D. 2452335.1), 
al
ulated from the GCVS data(Kholopov et al. 1988). Di�erential magnitudes were 
al
ulated a

ording thestandard di�erential photometri
 method. We 
orre
ted for the se
ond-order at-mospheri
 extin
tion e�e
t, the slow airmass-related light variation, be
ause the
olor index of the 
omparison star was quite di�erent from that of the variable starand the data were obtained at large airmasses ranging from 1.4 to 2.5.We have 
learly dete
ted os
illation features of the variable star RX Hya (Figure2). In order to derive its period, we performed Fourier analysis (Kim & Lee 1996).Figure 3 displays power spe
tra of the variable and 
he
k stars. We obtained adominant frequen
y of 19.39 
y
les/day and a semi-amplitude about 7 mmag inB-band for the variable star.
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Remarks:Mkrti
hian et al. (2002b) suggested a new pulsating group de�ned as \the (B)A-Fspe
tral type mass-a

reting main-sequen
e pulsating stars in semi-deta
hed Algol-type binary systems". Their pulsation 
hara
teristi
s are very similar to those of ÆS
uti type stars, but this evolution is di�erent due to mass-a

retion. Consideringspe
tral type, sinusoidal light 
urves, frequen
y and amplitude of pulsation, andthe membership in a semi-deta
hed Algol type system, we suggest that the primary
omponent of RX Hya is a new, seventh member of this pulsating group.A
knowledgements:This resear
h made use of the SIMBAD database, operated at CDS, Strasbourg,Fran
e

Referen
e:Kholopov, P.N., Samus, N.N., Frolov, M.S., et al., 1988, in General Catalogue of VariableStars, 4th Edition (Mos
ow: Nauka Publishing House)Kim, S.-L., Lee, S.-W., 1996, A&A, 310, 831Mkrti
hian, D.E., Kusakin, A.V., Gamarova, A.Yu., et al., 2002a, in Observational aspe
tsof pulsating B & A stars, ed. C. Sterken, & D.W. Kurtz, ASP Conf. Ser., 256, 259Mkrti
hian, D.E., Kusakin, A.V., Gamarova, A.Yu., Nazarenko, V., 2002b, in Radial andnonradial pulsations as probes of stellar physi
s, ed. C. Aerts, T.R. Bedding, & J.Christensen-Dalsgaard, ASP Conf. Ser., 259, 96Vyas, M.L., Abhyankar, K.D., 1989, A&AS, 81, 67
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MULTICOLOR OBSERVATIONSOF V838 Mon

PRICE, A.1; MATTEI, J.1; HENDEN, A.2; WEST, D.3; BEDIENT, J.4; NELSON, P.1; SMELCER,L.1; KLINGLESMITH, D.1; LUEDEKE, K.1; SHERROD, C.1; O'CONNOR, S.1; OKSANEN, A.1; TEM-PLETON, M.11 AAVSO, Clinton B. Ford Astronomi
al Data and Resear
h Center. 25 Bir
h St., Cambridge, MA.e-mail: aavso�aavso.org2 Universities Spa
e Resear
h Asso
iation/U.S. Naval Observatory, P.O. Box 1149, Flagsta�, Arizona 86002-1149, USA, e-mail: aah�nofs.navy.mil3 P.O. Box 517, Derby, KS 67037, USA, e-mail: dwest61506�aol.
om4 1464 Molehu Dr., Honolulu, Hawaii 96818-1917 USA, e-mail: bedient�hawaii.rr.
om
Name of the obje
t:V838 Mon (GSC 04822-00039, USNO-A2.0 0825-03833116)Equatorial 
oordinates: Equinox:R.A.= 07h04m04s801 DEC.= �03Æ50050:0077 �0:003(Kiyota 2002) 2000
Dete
tor: Various AAVSO observer instruments. Details availableupon request.Filter(s): CCD: V , B, IC , RC ; PEP: V , B; VisualDate(s) of the observation(s):2001.12.22 � 2002.05.03Comparison star(s): Finder 
hart and 
omparison stars are available athttp://
harts.aavso.org/. Comparison stars werebased on the Ty
ho-2 
atalog (
omparison V < 10:m5)and �eld photometry by Henden (
omparison V > 10:m6).Availability of the data:Available by e-mailing aavso�aavso.org.Type of variability: Novae
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Remarks:The AAVSO has 
olle
ted 2640 visual, 480 CCD, and 18 PEP observations of V838Mon over a 135 day period following its dis
overy on Jan 6.6 (Brown 2002). R bandobservations plotted prior to the dis
overy were obtained using the Stardial CCDimage ar
hive (M
Cullough 1997). Figure 1 is CCD + PEP data. Error dependson the observer and is available upon request but typi
ally 
an be estimated to be� 0:m1. Figure 2 shows visual data.A
knowledgements:The visual observations 
ome 
ourtesy of 195 observers in 29 
ountries. The 
om-plete list of observers is available via the AAVSO Online Light Curve Generatorat http://www.aavso.org/adata/
urvegenerator.shtml. We would also like tothank the following observers for providing supplemental CCD 
overage: Rubright,G.; Arnold, J.; Phelps, M.; Mattei, M.; Van Werven, A.; Tikkanen, P.; Gandet, T.;and Hodgson, W.

Figure 1. CCD & PEP Data
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Figure 2. Visual Data
Referen
es:Kiyota, S., 2002, IAUC, 7786Brown, N. J., 2002, IAUC, 7785M
Cullough, P., Thakkar, U., 1997, Publ. Astron. So
. Pa
., 109, 1264
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FT Cam: AN ANALOGOUS OBJECT TO IR ComKATO, TAICHI

Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a
.jp
FT Cam (=Antipin Var64) is a dwarf nova dis
overed by Antipin (1999). The obje
twas photometri
ally studied by Kato et al. (2001) during the 2000 February outburst.Kato et al. (2001) revealed a rather monotonous de
line at a rate of 0.82 mag d�1,without a signature of superhumps. From these observations and the past re
ord, Katoet al. (2001) suggested that FT Cam may be an SS Cyg-type star, but there remained apossibility that we have only observed normal outbursts of an SU UMa-type star.Re
ently, Thorstensen and Fenton (2002) reported the dete
tion of a spe
tros
opi
orbital period (Porb) of 0.07492(8) d. Su
h a short period (below the period gap of 
ata-
lysmi
 variables) would naturally suggest an SU UMa-type 
lassi�
ation (Warner 1995)1.However, the apparent la
k of long outbursts (superoutbursts) in the photometri
 re
ordof FT Cam, whi
h qualify an obje
t to be an SU UMa-type star, has raised a new problem(Thorstensen and Fenton 2002). Both Kato et al. (2001) and Thorstensen and Fenton(2002) remarked that only short outbursts have been observed, and no superoutburst-likelong outbursts have been yet re
orded. This 
on
lusion has been 
on�rmed with the ob-servations reported to VSNET (http://www.kusastro.kyoto-u.a
.jp/vsnet/) up to2002 September. Sin
e the obje
t has been monitored more than 4 yr (with o

asionalgaps; there remains a small possibility that some superoutburst o

urred in an unfor-tunate gap), the apparent la
k of superoutbursts is unusual, sin
e the longest expe
tedsuper
y
le length for SU UMa-type dwarf novae is �1000 d, unless there is a spe
ialme
hanism, su
h as that whi
h seems to be working in WZ Sge-type stars (I
hikawa andOsaki 1994). Only three short outbursts (1998 September, 2000 February, 2002 February)have been re
orded during this period.Among the possible \spe
ial me
hanisms" to suppress dwarf nova-type outbursts, Katoet al. (2001) have suggested that FT Cam may be an intermediate polar (IP), whose mag-neti
 �eld 
an suppress dwarf nova-type outbursts (Angelini and Verbunt 1989). However,time-resolved photometry by Thorstensen and Fenton (2002) did not reveal the presen
eof 
oherent pulse, whi
h is expe
ted to be present in an IP. The weakness of HeII emissionline (Thorstensen and Fenton 2002) also prefers the non-magneti
 (non-IP) nature.

1There are a few known dwarf novae below the period gap, whi
h have not been yet demonstrated to be SU UMa-typestars in spite of suÆ
ient observations. IR Com, as we will dis
uss later, is su
h an example.
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Table 1. Comparison of X-ray Properties of FT Cam and IR ComaObje
t Count rate HR1 HR2 VFT Cam 0.050 1.00 0.47 17.5IR Com 0.061 1.00 0.44 17.0a The X-ray data are taken from Voges et al. (1999).

We alternatively propose that FT Cam is an analog of IR Com, another pe
uliar dwarfnova with a short orbital period (P = 0.08704 d) and infrequent outbursts (Kato et al.2002 and referen
es therein). The number of re
orded outbursts of IR Com between 1997and 2002 is only three, and no long outbursts (superoutbursts) have been yet 
on
lusivelydete
ted. All of these features are 
ommon to FT Cam.We also note that the X-ray properties of FT Cam is extremely 
lose to those ofIR Com (Table 1). In parti
ular, the remarkable agreement in hardness ratios and 
uxratios (X-ray 
ount rate/opti
al 
ux) is striking. In view of these properties, as wellas remarkably similar outburst properties, FT Cam and IR Com make almost a \twin"among short-Porb dwarf novae. Up to now, HT Cas has been proposed to have analogousproperties with IR Com (Kato et al. 2002). Sin
e both IR Com and HT Cas are e
lipsingsystems, the presen
e of a non-e
lipser FT Cam provides us new opportunities in studyingthese unusual systems at di�erent binary in
linations. Sin
e HT Cas is known to veryinfrequently show superoutbursts (e.g. Zhang et al. 1986; no superoutburst has beenre
orded sin
e 1985), we still have 
han
e to eventually see a superoutburst of FT Cam.Future 
on�rmation of su
h a superoutburst will provide an observational test for proposedme
hanisms of suppressing outbursts in some unusual short-Porb dwarf novae (e.g. Lasotaet al. 1995).We are grateful to all observers who reported vital observations to VSNET. This workis partly supported by a grant-in aid (13640239) from the Japanese Ministry of Edu
ation,Culture, Sports, S
ien
e and Te
hnology.
Referen
es:Angelini, L., & Verbunt, F., 1989, MNRAS, 238, 697Antipin, S. V., 1999, IBVS, 4673I
hikawa, S., & Osaki, Y., Dus
hl, W. J. et al., 1994, in Theory of A

retion Disks-2,(Dordre
ht: Kluwer A
ademi
 Publishers), p. 169Kato, T., Uemura, M., & Yamaoka, H., 2001, IBVS, 5082Kato, T., Baba, H., & Nogami, D., 2002, PASJ, 54, 79Lasota, J.-P., Hameury, J.-M., & Hur�e, J. M., 1995, A&A, 302, L29Thorstensen, J. R., & Fenton, W. H., 2002, PASP, in press (astro-ph/0209172)Voges, W., As
henba
h, B., Boller, T. et al., 1999, A&A, 349, 389Warner, B, 1995, ApSS, 226, 187Zhang, E.-H., Robinson, E. L.,& Nather, R. E., 1986, ApJ, 305, 740
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tober 2002HU ISSN 0374 { 0676CCD PHOTOMETRY OF THE SX PHOENICIS STAR BL CAMELOPARDALISWOLF, M.1; CRL�IKOV�A, M.1; BA�STA, M.1; �SAROUNOV�A, L.2; �ST�EP�AN, J.1; �SV�EDA, L.1;VYM�ETAL�IK, O.11 Astronomi
al Institute, Charles University Prague, V Hole�sovi�
k�a
h 2, CZ-180 00 Praha 8, Cze
h Republi
e-mail: wolf�
esnet.
z2 Astronomi
al Institute, A
ademy of S
ien
es, CZ-251 65 Ond�rejov, Cze
h Republi
, e-mail: lenka�asu.
as.
z
Name of the obje
t:BL Cam = GD 428Equatorial 
oordinates: Equinox:R.A.= 03h47m19:s0 DEC.= +63Æ2204600 2000Observatory and teles
ope:Ond�rejov Observatory, 0.65-m re
e
ting teles
opeDete
tor: Apogee AP7 CCD 
amera in primary fo
us, Peltier 
ooledFilter(s): VDate(s) of the observation(s):November 2001 - September 2002Comparison star(s): GSC 4067.0077, GSC 4067.0071, GSC 4067.0748Availability of the data:Upon request.Type of variability: DSCT, SX PheRemarks:We 
annot 
on�rm the result of Hintz et al. (1997) that the star has a 
onstantlyin
reasing pulsational period. See the O � C diagram (drawn using all the datafrom the literature) en
losed. This star deserves a 
ontinuous monitoring.A
knowledgements:This work was supported by the resear
h plan J13/98: 113200004 Investigations ofthe Earth and the Universe. This resear
h has made use of the SIMBAD database,operated at CDS, Strasbourg, Fran
e, and of NASA's Astrophysi
s Data SystemBibliographi
 Servi
es.

Referen
e:Hintz, E.G., Joner, M.D., M
Namara, D.H., et al., 1997, PASP, 109, 15
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Figure 1. The O � C diagram for BL Cam using the ephemeris given in Hintz et al. (1997). The solid
urve is a se
ond-order polynomial �t to all measurements of previous observers.

Table 1: New pre
ise times of maximum light for BL Cam.JD Hel. � Error Observers24 00000 [days℄52229.4277 0.0002 MB, L�Sv52229.4672 0.0002 MB, L�Sv52279.6288 0.0005 MW52320.2527 0.0002 MC, MW52320.2919 0.0002 MC, MW52320.3318 0.0002 MC, MW52320.3712 0.0002 MC, MW52320.4091 0.0002 MC, MW52369.3203 0.0002 MW, L�Sa52522.5843 0.0005 MW52522.6238 0.0005 MW52530.4021 0.0002 J�S, OV52530.4414 0.0002 J�S, OV52530.4806 0.0002 J�S, OV
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ON THE VARIABILITY OF GSC 5149.2845 (BRH V121)AND GSC 5170.0175 (BRH V122)BERNHARD, K.1;4; KIYOTA, S.2; PEJCHA, O.31 A{4030 Linz, Austria, e-mail: kl.bernhard�aon.at2 Tsukuba, 305-0031 Japan, e-mail: skiyota�nias.a�r
.go.jp3 625 00 Brno, Cze
h Republi
, e-mail: pej
ha�meduza.info4 Bundesdeuts
he Arbeitsgemeins
haft f�ur Ver�anderli
he Sterne e.V. (BAV), Munsterdamm 90,D{12169 Berlin, Germany

VAR 1:Name of the obje
t:GSC 5149.2845Equatorial 
oordinates: Equinox:R.A.= 19h38m22:s2 DEC.= �03Æ3203700 2000Comparison star(s): GSC 5149.2931, V � 11:m0Che
k star(s): GSC 5149.2509Type of variability: W UMaVAR 2:Name of the obje
t:GSC 5170.0175Equatorial 
oordinates: Equinox:R.A.= 20h20m23:s9 DEC.= �03Æ4805900 2000Comparison star(s): GSC 5170.0119, V � 11:m3Che
k star(s): GSC 5166.2478Type of variability: RRab
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Figure 1. The phase diagram of GSC 5149.2845, CCD observations of K. Bernhard (�lled 
ir
les), S.Kiyota (open triangles) and O. Pej
ha (open squares), assuming that the 
omparison star GSC5149.2931 has V=11.0 magObservatory and teles
ope:K. Bernhard: Private observatory, 20-
m S
hmidt-Cassegrain teles
ope (1);S. Kiyota: Private observatory, 25-
m S
hmidt-Cassegrain teles
ope (2);O. Pej
ha: Brno observatory, 40-
m Newtonian teles
ope (3)
Dete
tor: K. Bernhard: Starlight Xpress SX CCD 
amera;S. Kiyota: SBIG ST-6 CCD 
amera;O. Pej
ha: SBIG ST-7 CCD 
amera;
Filter(s): K. Bernhard: None;S. Kiyota, O. Pej
ha: V
Transformed to a standard system: No
Availability of the data:Upon request
Remarks:The variability of GSC 5149.2845 and GSC 5170.0175 has been found as part ofa programme to dis
over and 
lassify new variables using CCD observations ofsele
ted �elds on the edge of the northern Milky Way (Bernhard & Lloyd 2000).Further observations of 5149.2845 were performed on 9 nights in the �rst, on 4nights in the se
ond and on 3 nights in the third observatory between August andSeptember 2002. GSC 5170.0175 was observed on 7 nights in September 2002 inthe �rst observatory.The ephemeris were 
al
ulated using the \Phase Dispersion Minimization" method.
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Figure 2. The phase diagram of GSC 5170.0175, CCD observations of K. Bernhard (�lled 
ir
les),assuming that the 
omparison star GSC 5170.0119 has V=11.3 mag
Remarks:The light 
urves show variations of a W UMa star for GSC 5149.2845 and of aRRab star for GSC 5170.0175.Vizier investigations show that GSC 5149.2845 is a likely X-ray sour
e (1RXSJ193821.2-033245), whi
h supports the 
lassi�
ation as a W UMa variable.:GSC 5149.2845: MinI = HJD 2452522:440 + 0:d4128� E:�7 �1 (1)GSC 5170.0175: Max = HJD 2452523:40 + 0:d5152� E:�1 �1 (2)
A
knowledgements:This resear
h made use of the SIMBAD data base, operated by the CDS at Stras-bourg, Fran
e. The authors thank John Greaves for helpful 
omments. O. Pej
haa
knowledges overall support and the use of the teles
ope of the Ni
holas Coperni-
us Observatory and Planetarium in Brno.

Referen
e:Bernhard, K., Lloyd, C., 2000, IBVS, No. 4920
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V432 Aur: A NEW ECLIPSING SYSTEMDALLAPORTA, SERGIO1; TOMOV, TOMA2;3; ZWITTER, TOMA�Z4; MUNARI, ULISSE3;51 Via Filzi 9, I-38034 Cembra (TN), Italy2 Centre for Astronomy, N.Coperni
us University, ul. Gagarina 11, 87100 Torun, Poland3 CISAS - Center of Spa
e Studies and A
tivities \G. Colombo", Univ. of Padova, Italy4 University of Ljubljana, Department of Physi
s, Jadranska 19, 1000 Ljubljana, Slovenia5 Osservatorio Astronomi
o di Padova - INAF, Sede di Asiago, I-36032 Asiago (VI), Italy

V432 Aur (= HD 37071 = BD +36Æ1204, spe
tral type G0) has been dis
overed asa variable star by the Hippar
os satellite (HIC 26434, VT=8:m07, BT=8:m58, HP=8:m14)whi
h did not however re
ognized its type of variability. V432 Aur was therefore loggedas an \unsolved" variable in the Hippar
os Catalogue (ESA 1997), with an amplitude ofHP= 0.47 mag. V432 Aur is lo
ated (J2000.0) at �=05h37m32:s44 and Æ=+37Æ05012:004,
orresponding to gala
ti
 
oordinates l=172:Æ18 and b=+02:Æ87. The parallax measuredby Hippar
os is � = 8:43� 1:58 mas, 
orresponding to a distan
e of 118 p
.The inability of Hippar
os to re
ognize the type of variability for V432 Aur probablyderives from the low number of observations it was able to se
ured: 53 in the HP bandand 62 in both VT and BT bands. An amplitude of �0.4/0.5 mag and a spe
tral typeG0 suggested us that V432 Aur 
ould be an e
lipsing system, and we therefore de
idedto pla
e it on the Asiago e
lipsing binary program (e.g. Dallaporta et al. 2000, 2002,Munari et al. 2001). At the time of writing, a
quisition of radial velo
ities with theAsiago E
helle+CCD spe
trograph is progressing, while B,V photometry is 
ompleted.We present here only the basi
 photometri
 results, a full orbital solution in
luding radialvelo
ity data being postponed to the 
on
lusion of the spe
tros
opi
 
ampaign.We observed in B and V (standard Johnson �lters) from a private observatory nearCembra (Trento), Italy. The instrument was a 28 
m S
hmidt-Cassegrain teles
opeequipped with an Opte
 SSP5 photometer. The diaphragm had a size of 77 ar
se
,and the exposure time was usually 10 se
onds. HD36974 (HIP 26385, VT=8:m249�0.016,BT = 9:052� 0:021, spe
trum G5) was 
hosen as 
omparison star and HD36930(TYC2416 970 1, VT=8:m352�0.015, BT = 8:m835 � 0:020, spe
trum F8) as a 
he
k star.The 
omparison has been measured against the 
he
k star at least on
e every observingrun. In all, 202 measures of the magnitude di�eren
e 
omparison-
he
k have been 
ol-le
ted, providing a 
onstant magnitude di�eren
e with a standard deviation of 0.006 mag.Our results therefore 
on�rm and improve Hippar
os/Ty
ho �ndings that both the 
om-parison and the 
he
k stars are not variable, and therefore well suitable to serve in thephotometry of V432 Aur.In all, 1407 measurements in V , and 1006 in B have been 
olle
ted of V432 Aur betweenDe
. 1998 and Feb. 2002. All the observations were 
orre
ted for atmospheri
 extin
tion
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and 
olor 
orre
tions (via 
alibration on Landolt's equatorial �elds), and the instrumentaldi�erential magnitudes were transformed into the standard Johnson UBV system. Thevariable, 
omparison and 
he
k stars are very 
lose on the sky so the atmospheri
 
or-re
tions were rather small (6 ar
min for HD36974 and 10 ar
min for HD36930). The
lose similarity of the 
olor between the variable, 
omparison and 
he
k stars and the fa
tthat all observations have been obtained for zenith distan
es 60Æargue for a high internal
onsisten
y of our photometry of V432 Aur.As expe
ted, V432 Aur has turned out to be an e
lipsing binary system. Spe
tros
opyreveals it to be a ni
e SB2 system. The primary e
lipse follows the ephemeris:Min: I = HJD 2451571:4123(�0:0003) + 3:d08175(�0:00001)� E:The B and V photometri
 data folded to this ephemeris are presented in Figure 1.

Figure 1. B, V and 
olor 
urves of V432 Aur folded to the 3.08175 day orbital period.
Both primary and se
ondary e
lipses are 
at bottomed with totality lasting about 0.035of the orbital period (�2.6 hours). The primary star (that behind at primary e
lipses)appears bluer by �(B � V ) �0.05 
orresponding to �Teff �210 K. The primary e
lipseis �0.37 mag deep. The se
ondary is well 
entered at phase 0.5 (thus no indi
ation of ane

entri
 orbit) and is �0.26 mag deep.The se
ondary star is intrinsi
ally variable. As Figure 1 
learly shows, there is a largedata s
atter during the primary e
lipse (�V �0.05 mag), that redu
es outside e
lipses
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(to �V �0.02 mag). The s
atter disappears during se
ondary e
lipse (or at least it goesbelow the �V �0.01 mag). Figure 2 o�ers an expanded view of the light
urve aroundthe primary and the se
ondary e
lipses. It is impossible to mark with di�erent symbolsdata belonging to individual observing runs, be
ause the V432 Aur data 
ome from 126di�erent observing nights.

Figure 2. Expanded view around the primary and se
ondary e
lipses of V432 Aur.
This s
atter pattern is not 
onne
ted to instrumental e�e
ts (observations from manydi�erent nights 
ontributes to the light 
urve around both the primary and se
ondarye
lipses), nor to variability of the 
omparison and/or 
he
k stars, that have been provento be photometri
ally highly stable. The pi
ture is 
onsistent with the se
ondary star inV432 Aur being itself variable.Whi
h type of variable the se
ondary star might be is too un
ertain at the moment.The time-s
ale of variability seems longer than a few hours. We have investigated thedata outside e
lipses sear
hing for some indi
ation of periodi
ity but without su

ess.Given the minimal di�eren
e in B � V , the se
ondary star seems a 
ouple of sub-types
ooler than the primary, or a G2 star. More sophisti
ated investigations are required todetermine whi
h type of variable star is the se
ondary star in V432 Aur, and they willbe attempted when the spe
tros
opi
 
ampaign will be 
on
luded and the full orbitalsolution a
hieved.Finally, Figure 3 graphs for 
omparison the Hippar
os and Ty
ho data folded to theorbital ephemeris above derived for V432 Aur. The pau
ity of HP data in the e
lipsesand the large noise of the VT and BT data a

ount for the unsolved variable status ofV432 Aur in the Hippar
os 
atalogue.
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Figure 3. Hippar
os HP and Ty
ho BT and VT data for V432 Aur folded to the 3.08175 day orbitalperiod.
A
knowledgements. This study was partly sponsored by Polish KBN Grant 5 P03D 00320

Referen
es:Dallaporta, S., Tomov, T., Zwitter, T., Munari, U., 2000, IBVS, 4990Dallaporta, S., Tomov, T., Zwitter, T., Munari, U., 2002, IBVS, 5312ESA, 1997, The Hippar
os and Ty
ho Catalogues, ESA SP-1200Munari, U., Tomov, T., Zwitter, T., Milone, E. F., Kallrath, J. et al., 2001, A&A, 378,477
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ON FOUR PULSATING VARIABLESBEHREND, R.1; BERNASCONI, L.2; DELUZ, D.1;4; MICHELET, J.3; REVAZ, Y.1;4; ROY, R.5;STARKEY, D.6; WAELCHLI, N.41 Geneva Observatory, CH-1290 Sauverny, Switzerland, email: raoul.behrend�obs.unige.
h, yves.revaz�obs.unige.
h2 Les Engarouines Observatory, F-84570 Malemort-du-Comtat, Fran
e, email: laurent.bernas
oni.51�wanadoo.fr3 Les P�erouses Observatory, F-38640 Claix, Fran
e, email: ja
ques.mi
helet�laposte.net4 F.-X. Bagnoud Observatory, CH-3961 St-Lu
, Switzerland, email: info�ofxb.
h5 Blauva
 Observatory, F-84570 St-Est�eve, Fran
e, email: rene.roy�wanadoo.fr6 DeKalb Observatory, 2507 CR 60, Auburn, IN 46706, USA, email: starkey73�m
hsi.
om

Observed star(s):Star name GCVS Coordinates (J2000) Comp./
he
ktype RA De
 star(s)GSC 4982-1512 HADS/SX Phe 14 18 36.76 �06 37 37.6 *GSC 4988-707 RR Lyr 14 30 51.60 �02 44 24.6 *GSC 6328-971 RR Lyr 20 21 59.72 �16 26 19.7 *V1038 Oph RR Lyr 16 32 26.04 �04 53 49.9 ** R magnitudes of about 10 USNO-A stars in the �eldsObservatory and teles
ope:Les Engarouines Observatory (IAU astrometri
 
ode 164), 0.212m Newton;F.-X. Bagnoud Observatory (
ode 175), 0.600m Newton; Les P�erouses Observa-tory (hereafter LPO), 0.203m S
hmidt-Cassegrain; Blauva
 Observatory (
ode627), 0.257m Newton; DeKalb Observatory (hereafter DKO), 0.355m S
hmidt-Cassegrain.Dete
tor: KAF-1600 CCD at 164 and at 175; KAF-401E CCD atLPO; KAF-400 CCD at 627; KAF-3200ME CCD at DKO.Filter(s): None, roughly R at 164, LPO and 627; R and V at 175;R at DKO.Availability of the data:Upon requestMethod of data redu
tion:Standard CCD-frame redu
tion using IRAF at 175, and Prism elsewhere.
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Date(s) of the observation(s):GSC 4982-1512 2002�05�15, 16, 17; 2002�06�12, 13 (164)2002�05�17 (175)2002�07�17 (LPO)GSC 4988-707 2002�05�15, 16, 17; 2002�06�12, 13, 15, 16 (164)GSC 6328-971 2002�05�07, 08, 13, 16; 2002�08�05 (164)2002�08�18 (DKO)V1038 Oph 2002�06�15; 2002�07�05, 07, 08; 2002�08�01, 02 (627)2002�08�07, 08, 09, 10 (KBO)Star name HJD of a max. Period Tot. var. M{m TypeGSC 4982-1512 2452415:6540 0:d0676535 0:m39 0:3 HADS/SX Phe (?)�0:0006 �0:d0000005 �0:m02GSC 4988-707 2452422:113 0:d32313 0:m31 0:35 RR Lyr�0:014 �0:d00004 �0:m02GSC 6328-971 2452496:7839 0:d58840 0:m48 0:2 RR Lyr�0:0029 �0:d00026 �0:m02V1038 Oph 2452470:3330 0:d333066 0:m36 0:3 RR Lyr�0:0021 �0:d000012 �0:m02Table 1. Light 
urve parameters from the data analysis by the CourbRot software (Behrend, 2001). The risingfra
tion of the light 
urve is denoted M{m. Un
ertainties 
orrespond to one standard-deviation.

Figure 1. Un�ltered light 
urve of GSC 4982-1512, P = 0:d0676535. The small labels denote the
hronologi
 order of the series of observations in Figs. 1-4.
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Figure 2. Un�ltered light 
urve of GSC 4988-707, P = 0:d32313.

Figure 3. Un�ltered light 
urve of GSC 6328-971, P = 0:d58840.
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Figure 4. Un�ltered light 
urve of V1038 Oph, P = 0:d333066.
The variability of GSC 4988-707, GSC 4982-1512 and GSC 6328-971 were found byBernas
oni in the 
ourse of asteroidal light 
urve determination.V1038 Oph: Roy has found on his frames V1038 Oph to be at 1500 South of the posi-tion reported in the SIMBAD database. Kinman, Wirtanen and Janes (1965 - hereafterKWJ) reported a period very near 6:h00 for V1038 Oph. The 
omplete set of observations
learly showed an in
ompatibility with the period in KWJ, a new period was determinedto be near 8:h00 - see Fig. 4, and numeri
al results in Table 1. As a 
he
k, the data in KWJwere redu
ed with this new value as an indi
ation of the period; the obtained periodi
ityis 0:d33315 � 0:d00013 and the light 
urve's shape is more typi
al for a RR Lyr than theone from the original paper. This illustrates the diÆ
ulty to obtain alias-free solutions,from a single station, for obje
ts with periods very near 1=4 and 1=3 of a day.A
knowledgements: These resear
hes used the Simbad database, operated by the CDSat Strasbourg, Fran
e.

Referen
es:Behrend, R., 2001, Orion, 304, 12Kinman, T. D., Wirtanen, C. A., Janes, K. A., 1965, ApJS, 11, 223 (labeled KWJ)
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ERRATUM FOR IBVS 5320The 
oordinates of GSC 4988-707 and GSC 6328-971 were in error; the 
orre
t 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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A CONTACT BINARY SYSTEMATICALLY CHANGINGITS BRIGHTNESSRUCINSKI, S. M.1; PACZYNSKI, B.21 David Dunlap Observatory, University of Toronto, P.O.Box 360, Ri
hmond Hill, Ontario, L4C 4Y6, Canada;e-mail: ru
inski�astro.utoronto.
a2 Prin
eton University Observatory, Prin
eton, NJ 08544{1001 USA; e-mail: pa
zynski�astro.prin
eton.edu

The OGLE{II proje
t has led to dis
overy of over 200,000 variable stars in the regionof the Gala
ti
 Bulge (Wozniak et al. 2002). Most of this material remains to be anal-ysed. In the 
ourse of a 
asual survey of the results by the se
ond of us, a W UMa-typebinary systemati
ally 
hanging its brightness has been noted. The star, BUL SC27 506(OGLE{II Bulge S
an 27, Star 506) is lo
ated at J2000: 17h48m02:s67, �35Æ28020:008. Thephotometri
 data in the I{band are available from the OGLE Internet site:ftp://bulge.prin
eton.edu/ogle/ogle2/bulge dia variables/plain text//BUL SC27/bul s
27 506.dat.gz.Figure 1 shows the I-band magnitudes of the star over the three year span of theOGLE{II proje
t. One 
an note the 0.1 { 0.12 magnitude wide band of the e
lipsing-star variability superimposed on a 
limbing trend over the duration of the proje
t. Theobservations were obtained typi
ally on
e per night and were rather evenly distributed overtime within ea
h of the visibility seasons of 1997, 1998 and 1999. The photometri
 datahave been analysed for the periodi
 
ontent, giving the orbital period of P = 0:d403586�0:d000007. The same data, but expressed in 
ux units for an easier inter-
omparison ofthe brightness variations between the seasons, are shown in a phase plot in Figure 2; themagnitude I0 = 15:m43 has been assumed as the referen
e level. The initial epo
h was setat T0 = 2; 450; 551:861 � 0:008. This epo
h is very preliminary as the moments of theapparent light minima are obviously a�e
ted by the evolving stellar spots. At this moment,there is no information on the 
olour index of the star and on the amount of reddening,so that we 
annot evaluate MV for the system nor its distan
e. Judging by the orbitalperiod and using the period { 
olour relation, any value within 0:m35 < (V � I)0 < 1:m2appears to be possible, giving the likely distan
e within 1:5 < d < 4 kp
 (or less, if thereddening is large).The three light 
urves shown in Figure 2 
orrespond to the three observing seasons1997 { 1999. Ea
h of the seasonal light 
urves has been Fourier de
omposed into a 5-term 
osine series with one sine term (to 
apture the light 
urve asymmetry), l(�) =P4i=0 ai 
os(i2��) + b1 sin(2��). The 
oeÆ
ients are given in Table 1. The se
ond line forea
h season gives the standard mean errors of the 
oeÆ
ients estimated using the \boot-strap" method. Only a2, b1, and a1 for the �rst season signi�
antly di�ered from zero,indi
ating the well-known low information 
ontent of light 
urves of partially-e
lipsing
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Table 1. Fourier 
oeÆ
ients and their errors of the light 
urve de
omposition.Year a0 a1 a2 a3 a4 b11997 0.8992 �0.0051 �0.0338 �0.0005 0.0000 �0.02250.0011 0.0014 0.0012 0.0014 0.0016 0.00141998 0.9309 0.0022 �0.0329 �0.0014 �0.0015 0.00160.0021 0.0025 0.0022 0.0033 0.0026 0.00341999 0.9553 0.0017 �0.0347 0.0000 �0.0024 �0.00590.0016 0.0021 0.0021 0.0023 0.0024 0.0022
W UMa systems. The light 
urve evolved over time during ea
h of the seasons, so thatpart of the s
atter in the seasonal light 
urves and the low a

ura
y of the Fourier 
oeÆ-
ients was obviously due to the stellar spot evolution. As one 
an dire
tly see in Figure 2,but also through a 
omparison of the �rst 
osine and sine terms, the light 
urve 
hangedfrom an asymmetri
 one with a well de�ned primary deeper e
lipse in 1997 into somewhatsimilar light 
urves with equally deep minima, but with di�erent mean light levels. Thelargest 
hanges took pla
e at the �rst minimum, apparently in relation to a slow disap-pearan
e of a large spot or of a group of spots. The overall 
hanges 
aused by the spotswere 
omparable those due to the e
lipsing e�e
ts and amounted to about 10%. This hasan important impli
ation for the MV = MV (logP;CI) 
alibrations for the W UMa-typesystems (where CI is for a 
olour index, su
h as B�V or V � I; Ru
inski 1994, Ru
inski& Duerbe
k 1997) and dire
tly illustrates the inherent limitations of these 
alibrations.

Figure 1. The I-magnitude OGLE{II observations of BUL SC27 506 in three seasons 1997 { 1999.
Large 
hanges of the shape of the light 
urves of W UMa-type systems have beennoti
ed before. They have been normally explained by 
hanges in the surfa
e distributionof dark stellar spots. The parti
ularly large light 
urve shape 
hanges, with quasi-periodi
mutual e
lipse inter
hanges within only 3.5 years, were observed for TZ Boo (Ho�mann1980). However, the 
ase des
ribed here is { we believe { the �rst one where the 
hanges inthe shape and in the light level are very 
learly visible in a 
ontinually monitored 
onta
t
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binary. This is due to the extended nature and high photometri
 stability of the OGLE{IIprogram. Clearly, the more distorted light 
urve of 1997 was asso
iated with a lower levelof brightness. As the spots re
eded over 1998 { 1999, the brightness level in
reased andthe light 
urves be
ame more symmetri
.The time s
ales of the spot a
tivity build-up and de
ay in W UMa-type binaries are
urrently unknown, but are of great interest be
ause the solar-type 
omponent stars rotatetypi
ally 80 { 120 times faster then the Sun. Yet, the time s
ale of the spot re-organisationdoes not seem to be very dissimilar from the solar 
y
le of 11/22 years. The mi
ro-lensingproje
ts, su
h as OGLE, or similar proje
t aimed at studying stellar-variability for verylarge numbers of stars, appear to be ideal in resolving several questions related to a
tivityin very 
lose binary stars with 
omponents spun up to very high rotation rates by tidalfor
es. Not only that su
h systemati
 surveys 
an answer the questions on the durationof a
tivity 
y
les, but also the basi
 question of the overall statisti
s 
an be addressed:How prevalent are the spots? What per
entage of the binaries su�er from them at agiven time? How large are the typi
al systemati
 brightness 
hanges? How do thesea
tivity-
y
le variations relate to the binary star physi
al parameters?

Figure 2. The phased observations of BUL SC27 506 with the period and the initial epo
h as in thetext. The brightness is expressed in 
ux units with the referen
e level I0 = 15:43. The seasonal 
urvesare for 1997 (
rosses), 1998 (�lled 
ir
les) and 1999 (open 
ir
les). The 
ontinuous lines give the Fourier�ts, with the 
oeÆ
ients given in Table 1.
SR a
knowledges the resear
h support from the NSERC of Canada while BP a
knowl-edges the US NSF grant AST-0204908. We thank also the OGLE team for makingavailable their data.

Referen
es:Ho�mann, M., 1980, A&AS, 40, 263Ru
inski, S. M., 1994, PASP, 106, 462Ru
inski, S. M., & Duerbe
k, H. W., 1997, PASP, 109, 1340Wozniak, P. R., Udalski, A., Szymanski, M., Kubiak, M., Pietrzynski, G., Soszynski, I.,& Zebrun, K., 2002, A
A, 52, 129 (astro-ph/0201377)
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CCD OBSERVATIONS OF A NOVA AND TWO SUPERNOVAEIN EXTERNAL GALAXIESASLAN, Z.1;2; KHAMITOV, I.1; PARMAKSIZO�GLU, M.1; ULUC� , K.11 TUBITAK National Observatory, Akdeniz University, 07058 Antalya, Turkey,e-mail: aslan�tug.tug.tubitak.gov.tr2 Akdeniz University, Physi
s Department, 07058 Antalya, Turkey

VAR 1:Name of the obje
t:Nova in M31Equatorial 
oordinates: Equinox:R.A.= 00h42m18:s47 DEC.= 41Æ12038:009 J2000.0Comparison star(s): Sele
ted �eld starsType of variability: NovaVAR 2:Name of the obje
t:2001ds in NGC 1654Equatorial 
oordinates: Equinox:R.A.= 02h10m08:s73 DEC.= 36Æ42020:003 J2000.0Comparison star(s): GSC 2321 971Type of variability: SupernovaVAR 3:Name of the obje
t:2002bo in NGC 3190Equatorial 
oordinates: Equinox:R.A.= 10h18m6:s51 DEC.= 21Æ49041:007 J2000.0Comparison star(s): PG 1047+003, PG 1047+003A, PG 1047+003BType of variability: Supernova
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Observatory and teles
ope:TUBITAK National Observatory (TUG), 1.5 m Russian - Turkish Joint Teles
ope(RTT150)Dete
tor: ST-8EFilter(s): B, V , RCTransformed to a standard system: yesStandard stars (�eld) used: Landolt (1992), Landolt & Henden(2001)Remarks:The nova in M31 was dis
overed by Martin and Li (2001), the supernova 2001dsin UGC 1564 by Boles (2001), and the supernova 2002bo in NGC 3190 by Ca
ellaand Hirose (2002). Ba
kground in ea
h galaxy was subtra
ted by optimal imagesubtra
tion te
hnique. Di�erential magnitudes with respe
t to 
omparison starssele
ted in ea
h �eld were transformed to the standard magnitudes using 
olour
oeÆ
ients determined from Landolt standards (Landolt 1992, Henden and Landolt2001). We note, in the 
ase of the nova in M31, that no nova is reported in itsposition by Shafter and Irby (2001) in their two nova surveys in M31.

Table 1: Nova in M31HJD (2450000+) B V RC �B �V �RC2142.5141 17.80 17.64 17.39 0.06 0.01 0.012143.4908 17.97 17.81 17.58 0.03 0.01 0.012145.5026 17.76 0.022146.5457 18.54 18.49 18.16 0.02 0.01 0.012148.5224 18.86 18.84 18.45 0.02 0.01 0.012150.5694 18.80 18.74 18.36 0.02 0.01 0.012151.5421 19.04 18.90 18.61 0.01 0.01 0.012157.4721 19.29 19.31 19.01 0.03 0.01 0.022163.5311 19.54 19.09 0.02 0.022165.4843 19.89 19.82 19.38 0.02 0.01 0.012166.5078 19.78 19.83 19.17 0.15 0.02 0.012184.4733 20.84 20.85 19.92 0.03 0.03 0.032189.4734 21.00 19.77 0.02 0.02
Table 2: Supernova 2001ds in UGC 1654HJD (2450000+) V RC �V �RC2142.59 18.47 0.022143.59 19.05 18.49 0.03 0.022146.57 18.61 0.032190.41 20.57 19.94 0.04 0.03
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Table 3: SN 2002bo in NGC 3190HJD (2450000+) V B � V V �RC2349.457 14.39 0.23 0.402351.390 14.13 0.22 0.352353.439 13.92 0.22 0.322373.442 14.72 0.25 0.402413.276 16.03 0.60 0.43

Referen
e:Boles, T., 2001, IAUC, 7684Ca
ella, P., & Hirose, Y., 2002, IAUC, 7847Henden A. A. & Landolt A. U., 2001, IBVS, No. 5166Landolt, A. U., 1992, AJ, 104, 340Martin, P., & Li, W. D., 2001, IAUC, 7684Shafter, A. W., & Irby, B. K., 2001, ApJ, 563, 749
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CCD PHOTOMETRY OF T UMi�SMELCER, L.Vala�ssk�e Mezi�r���
�� Observatory, Vset��nsk�a 78, 757 01 Vala�ssk�e Mezi�r���
��, Cze
h Republi
,e-mail: lsmel
er�astrovm.
z

TUrsae Minoris (= GSC 04408 00163 = HD 118556; � = 13h34m41:09s, Æ = 73Æ25053:1000[J2000℄) is a Mira type star, with spe
tral type varying between M4e and M6e and withrange of opti
al light variations between visual magnitudes 7.8 and 15.0. In the fourthedition of the GCVS (Kholopov et al., 1985) a period of 301 days is given for its lightvariations. Detailed analysis of its light 
urve 
ame out in papers of G�al and Szatm�ary(1995) and Mattei and Foster (1995). G�al and Szatm�ary (1995) showed that the period ofT UMi is strongly de
reasing: between JD 2440000 and JD 2449250 the period droppedfrom 314.5 days to 283.2 days. They attributed this 
hange to a 
hange of luminosity dueto a shell 
ash in the helium burning shell. The period was 
onstant before JD 2440000suggesting that T UMi is just after the beginning of the shell 
ash. Using 
al
ulationsof Wood and Zarro (1981), G�al and Szatm�ary (1995) suggested that the period will startin
reasing again in few de
ades.CCD photometry of T UMi has been done at Vala�ssk�e Mezi�r���
�� observatory between1999 January and 2001 May using astro
amera ZEISS 120/540 mm with atta
hed SBIGST-7 CCD 
amera and V �lter. CCDOPS software bundled with SBIG 
ameras was usedfor photometry. GSC 4408 01074 (= PPM 8412 = SAO 7813 = BD +74 540; V = 9.28mag, B � V = 0.93 mag) was used as the 
omparison star. A total of 456 measurementshas been obtained in the 
ourse of 4 
y
le. Measurements have typi
al errors of about0.03 mag. Four maxima timings 
ould be determined using the Kwee and von Woerden(1956) method implemented in AVE (Barbera, 2000) and their values are given in Table1. The light 
urve of T UMi is shown in Figure 1. Observations 
an be retrieved throughIBVS website (5323-t2.txt).An O�C diagram of maxima timings of T UMi based on data from AFOEV databaseand observations from Table 1 is presented in Figure 2. Changes of the length of the period(distan
es of subsequent maxima) are plotted in Figure 3. The �tted line 
orresponds tothe period de
rease of 2.3 days/
y
le. The period used for 
onstru
tion of Figure 2 wastaken from GCVS (301 d) and JD 2443052 was used as the basi
 maximum.A
knowledgements: This work has made use of the SIMBAD database, operated atCDS, Strasbourg, Fran
e. The NASA ADS Abstra
t Servi
e was used to a

ess data andreferen
es.The author is thankful to Ond�rej Pej
ha for help with preparation of �gures.
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Table 1: Maxima timings of T UMi.Geo. JD Error Filter Maxima O � C2451267.8 0.5 V 30 �5132451494.5 1.3 V 31 �5872451738.4 0.3 V 32 �6452451989.5 0.2 V 33 �695
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Cycle No.Figure 3. Evolution of the length of the period. Symbols are same as in Figure 2. The solid line
orresponds to period de
rease of 2.3 days/
y
le.
Referen
es:Barbera, R., 2000, http://www.astrogea.org/soft/ave/aveint.htmG�al, J., Szatm�ary, K., 1995, A&A, 297, 461Kholopov, P. N. et al., 1985, General Catalogue of Variable Stars, 4th edition, Mos
owKwee, K. K. and Van Woerden, H., 1956, BAN, 12, No. 464, 327Mattei, J.A., Foster, G., 1995, JAAVSO, Vol.23Wood, P.R., Zarro, D.M., 1981, ApJ, 247, 247
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FURTHER OBSERVATIONS OF THE RECENTLY DISCOVEREDNOVA Aql 1985LLOYD, CHRISTOPHER1; GUILBAULT, PETER R.21 Spa
e S
ien
e & Te
hnology Department, Rutherford Appleton Laboratory, Chilton, Did
ot,Oxon. OX11 0QX, UK, e-mail: 
l�astro1.bns
.rl.a
.uk2 P.O. Box 287, Chepa
het, Rhode Island 02814, USA, e-mail: pete1199�aol.
om

Antipin et al. (2002) re
ently reported the dis
overy of a nova in Aquila in 1985 onMos
ow and Sonneberg plates at 19h02m14:s5 +13Æ0300400. The nova peaked at mpg � 10:6on JD = 2446266 (1985 July 19) and faded by three magnitudes in about 80 days. Thepre-
ursor to the nova is not visible on the Palomar Observatory Sky Survey (POSS)plates taken in 1952, but a post-outburst obje
t is visible on the POSS II plates taken in1987 and 1990, with r = 18:6� 0:2 and b = 20:0� 0:2.Plates from around the time of outburst from the Harvard College Observatory havebeen examined and further estimates of the brightness of the nova have been made.All but one the plates 
ome from the Harvard Damon Patrol series with blue sensitiveemulsions. One deep plate from the MC series taken before the outburst was examined to
learly identify the �eld and standards. The magnitude of the nova has been estimatedby eye relative to 
omparison stars using the B magnitudes given by Antipin et al. or bmagnitudes from the USNO A2.0. The 
omparisons used, and the magnitudes adoptedwere the most appropriate for these plates and are given in Table 1. The estimatesare given in Table 2 and subsets are plotted in Figure 1, showing the 100 days aroundmaximum, and the extended light 
urve in Figure 2.The new data 
losely follow the light 
urve of Antipin et al. from a few days afterthe maximum until it be
omes invisible at mpg � 14:2 after 80 days. Maximum o

urredbetween the two upper limits near 2446264.7 and the observations at 2446266.5. Thegeneral agreement with Antipin et al. is good but around 30 days after maximum there is
Table 1: Adopted 
omparison magnitudesName B/b Sour
e Name B/b Sour
eGSC1048-1591 11.10 Antipin et al. GSC1048-0259 14.8 USNO A2.0GSC1047-0749 11.35 Antipin et al. 0975-13930192 15.1 USNO A2.0GSC1048-0076 12.5 USNO A2.0 0975-13931248 15.4 USNO A2.0GSC1048-0106 13.0 USNO A2.0 0975-13928199 16.5 USNO A2.0GSC1048-0223 13.9 USNO A2.0 0975-13930036 16.9 USNO A2.0GSC1052.0042 14.05 Antipin et al.
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Figure 1. (Above) Detail of the light 
urve for 100 days around maximum. Filled and open 
ir
les, andheavy upper limits, this paper; �lled and open diamonds, and light upper limits, Sonneberg data, and�lled squares Mos
ow data, from Antipin et al. (Below) Approximate B � V from the Sonneberg data.

Figure 2. The extended light 
urve of the N Aql 1985 outburst. The symbols are the same as inFigure 1.
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Table 2: Magnitude estimates of N Aql 1985JD mpg JD mpg JD mpg2433096.000 > 16:9 2446270.727 11.1 2446346.861 14.22446112.915 > 14:0 2446271.780 11.2 2446385.470 > 14:12446139.892 > 14:0 2446287.663 12.3 2446501.891 > 14:82446173.832 > 14:8 2446295.608 12.0 2446523.856 > 14:02446203.159 > 14:0 2446295.642 12.3 2446553.792 > 14:82446206.759 > 14:6 2446298.648 13.0 2446652.684 > 13:72446227.747 > 14:0 2446319.843 13.8 2447376.637 > 13:02446238.716 > 14:8 2446320.601 14.0: 2447378.587 > 14:02446257.042 14.3:: 2446325.567 13.7 2447406.573 > 12:92446258.670 13.8: 2446325.598 13.8 2447716.710 > 14:02446264.704 > 14:0 2446345.531 13.7: 2447763.578 > 14:0

additional variation that may be due to os
illations asso
iated with the transition stage(see Figure 1).The nova is also positively seen about 7 days prior to maximum at mpg � 14:0, andis pla
ed well below this a few days previously. Pre-maximum halts are rarely observedbut have been seen in fast and slow novae. The statisti
s of these events are poor but thehalt seen here is possibly fainter and earlier than the a

epted norm. Two faint limits inthe tail of the light 
urve pla
e the nova below mpg � 15 about 230 days after maximum(see Figure 2).Figure 1 also shows the mpg�mpv 
olour from the Sonneberg data. The 
olour appearsto be quite red around maximum and then be
omes bluer, 
onsistent with the behaviourseen in smoothly varying novae (van den Bergh & Younger 1987). At maximum novaetypi
ally have (B�V )0 = 0:25 and (B�V )0 = 0:0 when two magnitudes below maximum(van den Bergh & Younger 1987, Downes & Duerbe
k 2000). Assuming that B � V =mpg �mpv + 0:1 then N Aql 1985 has B � V � 1:4 and B � V � 0:8 at maximum andtwo magnitudes below, respe
tively. These implying signi�
ant reddening of, EB�V � 1:0and AV � 3:5 magnitudes.The average rate of de
line has been measured over the periods JD 2446266 to 2446305and 2446330 to derive T2 = 31 days and T3 = 66 days respe
tively. Using the absolutemagnitude to rate-of-de
line 
alibration of Downes & Duerbe
k (2000) the absolute mag-nitude at maximum, MV = �7:5 and MV = �7:4 for T2 and T3 respe
tively. Also theabsolute magnitude after 15 days, MV;15 = �6:6 The absolute magnitude of novae atquies
en
e is, MV � 5 implying a brightening in this 
ase of some 12 magnitudes. Givenmpv = 9:7 and mpg = 10:6 at maximum this implies quies
ent magnitudes of V � 22 andB � 23, both well below the limit of the POSS plates, and 
onsistent with the negativeresult of Antipin et al.A
knowledgements. It is a pleasure to thank Alison Doane, Curator of the HarvardCollege Photographi
 Plate Colle
tion, for her assistan
e in a

essing the ar
hive.
Referen
es:Antipin, S.V., Shugarov, S.Yu., Kroll, P., 2002, IBVS, No. 5246Downes R. A., Duerbe
k H.W., 2000, AJ, 120, 2007van den Bergh, S., Younger, P. F., 1987, A&AS, 70, 125
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DETECTION OF A PULSATING COMPONENTIN THE ECLIPSING BINARY AB Per

KIM, S.-L.1; LEE, J.W.2; KWON, S.-G.1; LEE, D.J.1; MKRTICHIAN, D.E.3; YOUN, J.-H.11 Korea Astronomy Observatory, Daejeon, 305-348, Korea (e-mail : slkim�kao.re.kr)2 Dept. of Astronomy and Spa
e S
ien
e, Chungbuk National University, Cheongju, 361-763, Korea3 Astronomi
al Observatory, Odessa National University, Shev
henko Park, Odessa, 65014, Ukraine
Observatory and teles
ope:Sobaeksan Opti
al Astronomy Observatory, 61
m teles
opeDete
tor: SITe 2K CCD 
ameraFilter(s): B, VTransformed to a standard system: NoAvailability of the data:Upon requestMethod of data redu
tion:Standard CCD-frame redu
tion using the IRAF1 pa
kage.

Table 1. Photometri
 parameters of observed starsID Name RA (J2000) DEC (J2000) V (B-V ) Sp. TypeVAR AB Per 03h37m45:s20 +40Æ45049:004 9:m69 0:m43 A5C1 HD 275605 03h38m06:s82 +40Æ44058:003 10:m55 0:m48 F5C2 GSC 02866-01819 03h36m54:s76 +40Æ54058:001 11:m7 1:m0 �
1IRAF is distributed by the National Opti
al Astronomy Observatories, whi
h are operated by the Asso
iation ofUniversities for Resear
h in Astronomy, In
., under 
ooperative agreement with the National S
ien
e Foundation.
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Figure 1. A B-band observed CCD image (20:05�20:05) near the e
lipsing binary AB Per (VAR). The
omparison star (C1) and the 
he
k star (C2) are marked. North is up and east is to the left

Figure 2. Di�erential magnitudes between the variable star AB Per and the 
omparison star C1.The syntheti
 light 
urves represented by solid lines in the top panel were 
onstru
ted using theWilson-Devinney (1971) method and photometri
 parameters presented in the literature.The lower �ve panels show residuals after �tting the 
urve to the data. Sinusoidal 
urves obtained fromthe multiple frequen
y analysis are superimposed on the residuals in four B-band panels
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Figure 3. Power spe
tra of AB Per. Window spe
trum is in the top panel. The su

essivepre-whitening pro
edure shows three frequen
ies of f1 = 0.747 
/d, f2 = 5.106 
/d and f3 = 2.624 
/d
Remarks:During the observational survey to sear
h for A-F spe
tral type pulsating 
ompo-nents in e
lipsing binary systems, in 
ollaboration with the Central Asian Networkgroup (Mkrti
hian et al. 2002a), we dete
ted short-term variabilities of AB Per inout-of e
lipsing orbital phases. Observations were performed for �ve nights fromDe
ember 23, 2001 to September 24, 2002, with B or V �lter. We applied sim-ple aperture photometry to get instrumental magnitudes with an aperture radiusof 4:008; typi
al atmospheri
 seeing was about 2:004 during the observing runs. The
omparison star C1 did not show any pe
uliar light variations.Figure 2 shows light variations of AB Per. Be
ause the light elements in theGCVS (Kholopov et al. 1988) might have some problems (Isles 1991), we 
al-
ulated the orbital phases from the following elements whi
h were newly derivedfrom all previously-known minimum epo
hs (Kreiner et al. 2001),Min H.J.D. = 2422987:3254 + 7:16007115� E.In order to remove the e
lipsing light variations, we 
onstru
ted syntheti
 
urvesusing the Wilson-Devinney (1971) method and photometri
 parameters from theliterature (Bran
ewi
z & Dworak 1980, Budding 1985, van Hamme 1993). Residualsafter �tting the 
urves to the data show short-term variabilities with a period ofabout 0.2 day and �B � 0:m04. We estimated its period from the multiple frequen
yanalysis (Kim & Lee 1996), using only the B-band data. Figure 3 displays thepower spe
tra of the residuals. The su

essive prewhitening pro
edure shows threefrequen
ies of f1 = 0.747 
/d (
y
les per day), f2 = 5.106 
/d and f3 = 2.624 
/d.
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Remarks:The �rst frequen
y was sele
ted in order to remove long-term trends of the resid-uals. The se
ond frequen
y was 
learly dete
ted in the power spe
tra. Its periodvalue of 0.196 day is mu
h smaller in 
omparison with the orbital period of about7.16 day for AB Per. The variable star AB Per is a member of a semi-deta
hede
lipsing binary system whi
h revolution and rotation are normally supposed tobe syn
hronised. Very probably f2 does not originate from rotation-indu
ed vari-abilities su
h as ellipsoidal variability or surfa
e inhomogeneity. Instead, it is morereasonable that f2 is a pulsating frequen
y of the primary 
omponent. Consideringthe spe
tral type, sinusoidal light 
urves, frequen
y and amplitude of pulsation,and the membership in a semi-deta
hed Algol type system, we suggest that theprimary 
omponent of AB Per is a new, eighth member of the os
illating EA group(Mkrti
hian et al. 2002b, Kim et al. 2002).The third frequen
y with the smallest amplitude is un
ertain so far whether it is areal frequen
y of the star ; f3 seems to be the sub-harmoni
 frequen
y of f2, f3 �1/2 f2. More intensive and long time-based observations of AB Per are needed.A
knowledgements:We thank Dr. S.C. Kim for his 
areful reading. This resear
h made use of theSIMBAD database, operated at CDS, Strasbourg, Fran
e.

Referen
e:Bran
ewi
z, H.K., Dworak, T.Z., 1980, A
ta Astronomi
a, 30, 501Budding, E., 1985, PASP, 97, 584Isles, J.E., 1991, J. Br. Astron. Asso
., 101, 219Kholopov, P.N., Samus, N.N., Frolov, M.S., et al., 1988, in General Catalogue of VariableStars, 4th Edition (Mos
ow: Nauka Publishing House)Kim, S.-L., Lee, S.-W., 1996, A&A, 310, 831Kim, S.-L., Kwon, S.-G., Youn, J.-H., Mkrti
hian, D.E., Lee, J.W., 2002, IBVS, 5314Kreiner, J.M., Kim, C.-H, Nha, I.-S., 2001, in An Atlas of (O-C) Diagrams of E
lipsingBinary Stars, vols. 1-6 (Krakow: Press of Pedagogi
al Univ.)Mkrti
hian, D.E., Kusakin, A.V., Gamarova, A.Yu., et al., 2002a, in Observational aspe
tsof pulsating B & A stars, ed. C. Sterken, & D.W. Kurtz, ASP Conf. Ser., 256, 259Mkrti
hian, D.E., Kusakin, A.V., Gamarova, A.Yu., Nazarenko, V., 2002b, in Radial andnonradial pulsations as probes of stellar physi
s, ed. C. Aerts, T.R. Bedding, & J.Christensen-Dalsgaard, ASP Conf. Ser., 259, 96van Hamme, W., 1993, AJ, 106, 2096Wilson, R.E., Devinney, E.J., 1971, ApJ, 166, 605
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IDENTIFICATION OF V735 SAGITTARII

YOSHIDA, S.1; KADOTA, K.2; KATO, T.3; HAZEN, M. L.4; HENDEN, A. A.51 MISAO Proje
t, 2-4-10-708 Tsunashima-nishi Kohoku-ku Yokohama City Kanagawa 223-0053, Japan,e-mail: 
omet�aerith.net2 MISAO Proje
t, 791-8, Koshikiya, Ageo, Saitama-ken, 362-0064 Japan,e-mail: keni
-k�astroarts.
o.jp3 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a
.jp4 Harvard-Smithsonian Center for Astrophysi
s, Cambridge, MA 02138, USA, e-mail: mhazen�
fa.harvard.edu5 Universities Spa
e Resear
h Asso
iation/U. S. Naval Observatory, Flagsta�, AZ 86001 USA,email: aah�nofs.navy.mil
V735 Sgr is a variable star dis
overed by Luyten in the 
ourse of the Bru
e ProperMotion Survey (Luyten 1936). The variable was reported at 
oordinates R.A. 17h53:m5,De
. �29Æ330 (1900.0) with a blue photographi
 brightness variation between 14.2 { 15.5mag.Plaut gave a �nding 
hart for the variable (Plaut 1948). However, at the positionmarked on that 
hart, there is a 
lose pair of stars (7 ar
se
 separation). The astrometryof the two stars by Henden (using USNO-A2.0) are:R.A. 17h59m51:s79, De
. �29Æ33055:007 (2000.0) � � � star NR.A. 17h59m52:s03, De
. �29Æ34001:007 (2000.0) � � � star SVogt and Bateson observed V735 Sgr in outburst and identi�ed the variable as \thesouth-eastern 
omponent of a 
lose pair" (Vogt and Bateson 1982). The listing forV735 Sgr in the General Catalog of Variable Stars (GCVS) is based on their observa-tions, with the star 
lassi�ed as having irregular short variations, with 
oordinates ofR.A. 17h59m52s, De
. �29Æ33:08 (2000.0), and photographi
 brightness variations between13.5 { 16.5 mag.Hazen investigated the Bru
e plate marked by Luyten, and found that the brightnessof star N di�ers between two plates, whereas the brightness of star S does not di�er.Henden observed this pair in 1999 July and August, using the 1.0-m teles
ope atUSNO Flagsta� Station. Table 1 shows the photometry. The brightness variation of starN 
on�rms the Luyten identi�
ation. On the other hand, star S is 
onstant within thephotometri
 errors. The B�V 
olour of star N is not parti
ularly red, so does not 
on
i
twith the 
lassi�
ation in the GCVS.In 
on
lusion, the remark by Vogt and Bateson was a mistake and V735 Sgr is thenorth-western 
omponent of this pair. Figure 1 shows an a

urate 
hart identifyingV735 Sgr.
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Table 1: Henden photometry of the pairStar HJD V mag B � VN 2451379.8048 14:775� 0:009 0:801� 0:010N 2451380.7678 14:507� 0:006 0:827� 0:007N 2451402.6682 14:697� 0:007 0:785� 0:009S 2451379.8048 14:748� 0:005 0:892� 0:007S 2451380.7678 14:771� 0:005 0:881� 0:007S 2451402.6682 14:759� 0:005 0:878� 0:006

N

E

10"

Figure 1. V -band 
hart of V735 Sgr
Referen
es:Luyten, W. J., 1936, Astron. Na
hr., 261, 451Plaut, L., 1948, Leiden Annals, 20, 1Vogt, N., Bateson, F. M., 1982, A&AS, 48, 383
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NSV 10892 IS A W UMa ECLIPSING BINARYKOPPELMAN, M. D.1; WEST, D.2; PRICE, A.31 Starhouse Observatory, 1523 Valders Ave N, Golden Valley, MN USA, e-mail: lolife�bitstream.net2 West Skies Observatory, Mulvane, KS, USA, e-mail: dwest61506�aol.
om3 AAVSO HQ, Clinton B. Ford Astronomi
al Data and Resear
h Center, Cambridge MA USA,e-mail: aaronp�aavso.org

Name of the obje
t:NSV 10892 = HD 170451Equatorial 
oordinates: Equinox:R.A.= 18h29m13:s016 DEC.= 06Æ47013:0076 2000Observatory and teles
ope:M. Koppelman: Starhouse Observatory, MN USA, 102-mm refra
tor;T. Droege: Private Observatory TASS TOM1, IL USA, dual 100-mm refra
tors;D. West: West Skies Observatory, KS USA, 0.2m SCTDete
tor: M. Koppelman: SBIG ST-237A;T. Droege: Custom built dual CCD 442A;D. West: SBIG ST-9EFilter(s): M. Koppelman: Johnson V ;T. Droege: Johnson V and Cousins I
;D. West: Johnson/Cousins BV R
I
Date(s) of the observation(s):2002.06.08 { 2002.08.08Comparison star(s): GSC 00445-01017, GSC 00445-01293, SAO 123778Transformed to a standard system: M. Koppelman: no; T.Droege: no;D.West: Johnson/CousinsStandard stars (�eld) used: SAO 123778Availability of the data:Through IBVS Web-site as �le 5327-t1.txtType of variability: EW
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Remarks:Variability of HD 170451 was noted in 1958 (Hiltner, 1958) and it is 
urrently desig-nated NSV 10892 in the Combined General Catalogue of Variable Stars (Kholopov,1998). Variability was 
learly demonstrated by data a
quired from the TASS sur-vey (Droege, 2002; Henden, 2001) in June of 2002. The period and nature of thevariability was not immediately apparent. The di�eren
e of the simultaneous Vand I
 TASS observations is 
onstant with a standard deviation of less than 0:m01in the variation of the di�eren
e.Over 1400 V observations were made at Starhouse Observatory to 
hara
terise thelight 
urve. The V magnitudes were derived from di�erential photometry againstGSC 00445-01017 and GSC 00445-01293 using Ty
ho-2 V magnitudes 
al
ulatedfrom V=Vt � 0:090(Bt � Vt) (Hog, 2000). These observations put the amplitudeof the star at 0:m36, with a maximum of V=9:m36 and a minimum of V=9:m72.Standard deviations of the 
omparison stars' magnitudes were less than 0:m02.Using data from TASS and Starhouse, the period was determined by least-squaresFourier �tting. A preliminary ephemeris for the system isMin: I = HJD 2452454:7107 + 0:d375296� E�0:0004 � 0:000003 (1)Figure 1 shows the 
hara
teristi
 shape of a W UMa binary. The system is mostlikely asso
iated with the bright X-ray sour
e 1RXS J182912.6+064717, giving fur-ther eviden
e that it is a W UMa system with X-ray emission arising from 
oronala
tivity.BV R
I
 photometry from West Side Observatory using the Cousins standardSAO 123778 (Cousins, 1980) resulted B � V=0:m65, V � R
=0:m32, and V � I
 =0:m69� 0:m03 
olour indi
es of the variable. These observations were taken near theprimary minimum at HJD 2452492.6222.Coordinates are from the Ty
ho 
atalog, adjusted for proper motion by VizieR.
A
knowledgements:Thanks to Tom Droege, Chris Lloyd and everyone involved with The Amateur SkySurvey. The CCD 
amera used by D. West was provided through the AAS SmallGrants Program. This resear
h made use of the SIMBAD database, operated bythe CDS at Strasbourg, Fran
e.
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Figure 1. V magnitude vs. orbital phase.

Referen
es:Cousins, A. W., 1980, South Afri
an Astr. Obs. Cir
., No. 5, 234Droege, T., 2002, The Amateur Sky Survey (TASS), http://www.tass-survey.org/Henden, A. A., 2001, JAAVSO, 29 , 118.Hiltner, W. A. et al., 1958, ApJ, 127, 539Hog, E. et al., 2000, A&A, 355, L27Kholopov, P.N., 1982, New Catalogue of Suspe
ted Variables, (Mos
ow: Nauka)
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tober 2002HU ISSN 0374 { 0676V928 AND V929 OPHIUCHIPASTUKHOVA, E. N.1; SAMUS, N. N.1;21 Institute of Astronomy, Russian A
ademy of S
ien
es, 48, Pyatnitskaya Str., Mos
ow 119017, Russia,e-mail: samus�sai.msu.ru2 Sternberg Astronomi
al Institute, 13, University Ave., Mos
ow 119992, Russia
Name of the obje
t:V928 OphEquatorial 
oordinates: Equinox:R.A.= 18h40m28:s93 DEC.= +12Æ04001:004 2000Observatory and teles
ope:Crimean Laboratory of Sternberg Astronomi
al Institute, 40-
m astrographDete
tor: PhotoplateFilter(s): NoneTransformed to a standard system: BpgStandard stars (�eld) used: Calibrated using surrounding starsof the USNO A2.0 
atalogDate(s) of the observation(s):JD 2437023{2448414Availability of the data:Upon requestType of variability: RRABRemarks:V928 Oph (S 4338) was dis
overed by Ho�meister (1949) who attributed it to thelong-period variable stars. His �nding was later 
on�rmed by G�otz (G�otz andWenzel, 1956) who, on the base of about 150 photographi
 brightness estimates(JD 2425688{2434253), attributed it to Miras, with a period of 140d and a photo-graphi
 range from 13:m9 to fainter than 15:m5, and reported three times of maxima.The �nding 
hart was published by Ho�meister (1957), it permits a reliable iden-ti�
ation with modern positional 
atalogs (Kinnunen and Ski�, 2000), and the
orresponding star is by no means red. De
ades ago (Ri
hter, 1965) it was noti
edthat the star's 
olour was dis
repant with its 
lassi�
ation. Our new estimates showthat the star is an RRAB variable varying between 14:m9 and 17:m0, with the lightelements Max JD Hel = 2445961.289 + 0:d497511�E. The �nding 
hart is shownin Fig. 1 (left panel), the light 
urve is presented in Fig. 2.
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Name of the obje
t:V929 OphEquatorial 
oordinates: Equinox:R.A.= 18h40m56:s37 DEC.= +08Æ17050:007 2000Observatory and teles
ope:Crimean Laboratory of Sternberg Astronomi
al Institute, 40-
m astrographDete
tor: PhotoplateFilter(s): NoneTransformed to a standard system: BpgStandard stars (�eld) used: Calibrated using surrounding starsof the USNO A2.0 
atalogDate(s) of the observation(s):JD 2437023{2448414Availability of the data:Upon requestType of variability: LBRemarks:V929 Oph (S 4339) was dis
overed by Ho�meister (1949). He 
ould not determinea reliable variability type but suspe
ted that the star was an e
lipsing binary. G�otzand Wenzel (1956) found the same type, with variations between photographi
magnitudes 15.0 and 15.6, and determined the light elements; they 
onsidered thederived period value (2:d3401) un
ertain be
ause of too few observations. Four timesof minima were published. The �nding 
hart was published by Ho�meister (1957),it permits a reliable identi�
ation with modern positional 
atalogs (Kinnunen andSki�, 2000). The star is red, it is asso
iated with the IRAS Point Sour
e Catalogobje
t IRAS 18385+0814. Our �rst guess was that the two stars had been mixedup by their Sonneberg investigators. However, neither V928 Oph turned out to bee
lipsing, nor V929 Oph is a Mira. Our study reveals apparently irregular variationsof V929 Oph between 14:m7 and 16:m2. The �nding 
hart is presented in Fig. 1 (rightpanel) and a fragment of the light 
urve is shown in Fig. 3. The reason for the wrong
lassi�
ation of both stars in Sonneberg publi
ations remains un
lear.A
knowledgements:The work of the GCVS team is supported, in part, by grants from the Russian Foun-dation for Basi
 Resear
h (grant 02-02-16069), The Federal S
ienti�
 and Te
hno-logi
al Program \Astronomy", and the program of support for leading s
ienti�
s
hools of Russia (00-15-96627). The Digitized Sky Survey images are provided bythe Hubble Spa
e Teles
ope S
ien
e Institute under support from grant NAG W-2166 of the USA Government. Thanks are due to Dr. S.V. Antipin for his assistan
eduring the preparation of the manus
ript.
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Figure 1. The �nding 
harts for V928 Oph (left) and V929 Oph (right). Both 
harts show 40 � 40 �eldsfrom the se
ond Digitized Sky Survey, in blue light for V928 Oph and in red light for V929 Oph.

Figure 2. The light 
urve of V928 Oph, folded with the elements presented above.
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Figure 3. A fragment of the light 
urve of V929 Oph.
Referen
es:G�otz, W., Wenzel, W., 1956, Ver�o�. Sternw. Sonneberg, 2, 5Ho�meister, C., 1949, Erg�anzungshefte Astron. Na
hr., 12, 1Ho�meister, C., 1957, Mitt. ver�and. Sterne, Nr. 303Kinnunen, T., Ski�, B.A., 2000, IBVS, No. 4905Ri
hter, G., 1965, Astronomis
he Abhandlungen. Professor Dr. Cuno Ho�meister zum70. Geburtstag gewidmet, Leipzig: J.A. Barth, S. 98
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ON FIVE W UMa VARIABLESDEMEAUTIS, CH.1; BERNASCONI, L.2; BEHREND, R.31 Village-Neuf Observatory, 9bis rue du Sauvage, F-68300 Saint-Louis, Fran
e, email: sky.walker�wanadoo.fr2 Les Engarouines Observatory, F-84570 Malemort-du-Comtat, Fran
e, email: laurent.bernas
oni.51�wanadoo.fr3 Geneva Observatory, CH-1290 Sauverny, Switzerland, email: raoul.behrend�obs.unige.
h

Observed star(s):Star name GCVS Coordinates (J2000) Comp./
he
ktype RA De
 star(s)GSC 1414-851 EW 09h47m33:s78 +18Æ21043:001 *GSC 2511-773 EW 10h31m26:s52 +31Æ38033:002 *GSC 0876-362 EW 12h24m22:s97 +10Æ35014:000 *GSC 0316-779 EW 14h05m43:s23 +00Æ34011:006 *GSC 5764-892 EW 20h44m17:s99 �12Æ48001:005 ** R magnitudes of about 10 USNO-A stars in the �eldsObservatory and teles
ope:Les Engarouines Observatory (IAU astrometri
 
ode A14), 0.212m Newton; Village-Neuf Observatory (
ode 138), 0.20m S
hmidt{Cassegrain.Dete
tor: KAF-1600 CCD at A14; KAF-1602E CCD at 138.Filter(s): None, roughly R at both A14 and 138.Availability of the data:Upon requestMethod of data redu
tion:Standard CCD-frame redu
tion using Prism.Date(s) of the observation(s):GSC 1414-851 2002�04�18, 19, 20, 21; 2002�05�12 (A14)GSC 2511-773 2002�03�09, 13; 2002�04�06, 17 (A14)GSC 0876-362 2002�04�18, 19; 2002�05�12 (A14)GSC 0316-779 2002�04�20, 21; 2002�05�12, 13, 14 (138)2002�06�12, 13, 15 (A14)GSC 5764-892 2002�08�05, 07, 14 (A14)
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Table 1. Light 
urve parameters from the data analysis by the CourbRot software(Behrend, 2001). Un
ertainties 
orrespond to one standard-deviation.Star name HJD of a pr. min. Period Tot. var. TypeGSC 1414-851 2452385:d2621 0:d354076 0:m64 W UMa�0:d0014 �0:d000022 �0:m01GSC 2511-773 2452355:d9645 0:d389131 0:m23 W UMa�0:d0029 �0:d000021 �0:m01GSC 0876-362 2452386:d422 0:d30817 0:m16 W UMa�0:d006 �0:d00004 �0:m01GSC 0316-779 2452415:d018 0:d399249 0:m29 W UMa�0:d004 �0:d000004 �0:m01GSC 5764-892 2452496:d3652 0:d32275 0:m56 W UMa�0:d0018 �0:d00005 �0:m02Remarks:The Simbad database reports no variable stars in the vi
inity of these �ve obje
ts.The period of GSC 0316-779 we obtained was re�ned using V observations by theTASS Mark III Photometri
 Survey (Ri
hmond et al., 2000). GSC 0316-779 wasfound to be variable by Ch. D., the other stars by L. B., ea
h time in the 
ourse ofasteroidal light 
urve determination.A
knowledgements:These resear
hes used the Simbad database, operated by the CDS at Strasbourg,Fran
e, and some data from the TASS Photometri
 Survey.Referen
es:Behrend, R., 2001, Orion, 304, 12Ri
hmond, M. W., Droege, T. F., Gombert, G. et al., 2000, PASP, 112, 397

Figure 1. Un�ltered light 
urve of GSC 1414-851, P = 0:d354076. 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 2511-773, P = 0:d389131.

Figure 3. Un�ltered light 
urve of GSC 0876-362, P = 0:d30817.
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Figure 4. Un�ltered light 
urve of GSC 0316-779, P = 0:d399249. Triangles represent TASS'V-observations, shifted by �0:m19, made during 1998.

Figure 5. Un�ltered light 
urve of GSC 5764-892, P = 0:d32275.
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PHOTOELECTRIC MINIMA OF V2150 Cyg AND OU Ser

YES�_ILYAPRAK, C.Akdeniz University , Art & S
ien
e Fa
ulty, Physi
s Department , 07058, Antalya, Turkeye-mail: 
ahit�pas
al.s
i.akdeniz.edu.tr
Observatory and teles
ope:40 
m Cassegrain teles
ope of the T�UB_ITAKy National Observatory.Dete
tor: OPTEC SSP-5A photometer, Hamamatsu 4457 PMT.Method of data redu
tion:Redu
tion of the observations were made in the usual way.
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 Sour
etype RA De
 E 2400000+ P [day℄V2150 Cyg EW 21h18m11s +30Æ3502200 SAO 71155 48500.4340 0.5918560 1OU Ser EW 15h22m43s +16Æ1504100 HD 136440 48500.2780 0.2967645 1Sour
e(s) of the ephemeris:1. The Hippar
os & Ty
ho Catalogues (ESA, 1997)Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄V2150 Cyg 52130.6209 0.0002 II V 0.0381 CY52149.5576 0.0008 II V 0.0354 CY52171.4554 0.0005 II V 0.0345 CY52187.4321 0.0007 II V 0.0312 CYOU Ser 52130.4683 0.0004 II V 0.0185 CY52133.4360 0.0009 II V 0.0186 CY52441.6112 0.0008 I V 0.0039 CY52476.4866 0.0005 II V 0.0094 CYyT�UB_ITAK : The S
ienti�
 and Te
hni
al Resear
h Coun
il of Turkey
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Figure 1. Di�erential light 
urve of V2150 Cyg

Figure 2. Di�erential light 
urve of OU Ser
Referen
es:ESA, 1997, The Hippar
os & Ty
ho Catalogues, ESA SP-1200Kwee, K. K., & van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327
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HIP 60725 AND CU CVn: TWO NEW Æ S
t STARS

VIDAL-S�AINZ, J.1; GOMEZ-FORRELLAD, J. M.1;2; GARC�IA-MELENDO, E.2; WILS, P.3;LAMPENS, P.41 Grup d'Estudis Astronomi
s, Apartado 9481, 08080 Bar
elona, Spain, email: jmgomez�astrogea.org2 Esteve Duran Observatory Foundation, Montseny 46, El Montanya, 08553 Seva, Bar
elona, Spain,email: duranobs�astrogea.org3 Vereniging Voor Sterrenkunde, Belgium, email: patri
k.wils�
ronos.be4 Koninklijke Sterrenwa
ht van Belgi�e, Ringlaan 3, B-1180 Brussel, Belgium, email: patri
ia.lampens�oma.be
In the period from 1996 to 1998, a few Æ S
t stars were observed from Monegrilloand Mollet del Valles Observatories in Spain while monitoring a small set of sele
tedHIPPARCOS variable stars. In both 
ases a 40
m Newtonian teles
ope was used. Theteles
opes were also equipped with a Johnson V �lter and a SX Starlight CCD 
amerawith a Sony ICX027BL 
hip 
ooled by a Peltier system to about �25ÆC. Dark framesand 
at �elds were obtained and used to perform image 
leaning. Photometri
 redu
tionswere 
arried out using a syntheti
 aperture di�erential magnitude extra
tion method andthe software pa
kage LAIA (Laboratory for Astronomi
al Image Analysis).The HIPPARCOS variables, dis
overed by the satellite mission, were sele
ted on thebasis of a reanalysis of the satellite data, whi
h suggested that the a
tual variable type forsome obje
ts 
ould be di�erent from the one assigned in the HIPPARCOS and TYCHO
atalogues (ESA, 1997). This new analysis was based on a sear
h for periodi
ities in thesatellite photometri
 data and on inspe
tion of the light-
urve morphology. We presenthere our observations and results for two of these HIPPARCOS variables HIP 60725, andCU CVn (HIP 67357), whi
h are shown to be new Æ S
t stars. Period98 (Sperl, 1998)was used to analyse our photometri
 and the Hippar
os Epo
h Photometry data series.Table 1 shows the observational log, and Table 2 gives some additional basi
 informationon these obje
ts. The spe
tral types were retrieved from the HIC (Turon et al., 1993),and equatorial 
oordinates from the Hippar
os Catalogue (ESA, 1997).Table 1. Observational logStar Observation period Comp. star Che
k star Data points RemarksHIP 60725 13 Mar-11 Jul 1998 SAO 002046 GSC 4556-800 607 1HIP 67357 16 Feb-27 Feb 1998 HIP 67327 � 467 21 Monegrillo Observatory, 40-
m teles
ope2 Mollet del Valles Observatory, 40-
m teles
ope
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Table 2. Basi
 dataStar GCVS Name Spe
tral type Equatorial 
oordinates (epo
h 2000)HIP 60725 � F0 � = 12h26m43:s735 Æ = +81Æ28026:0027HIP 67357 CU CVn F0 � = 13h48m20:s117 Æ = +31Æ24003:0080HIP 60725 (= SAO 2041 = GSC 04557-09079) is listed in the HIPPARCOS 
atalogueas an unsolved variable (ESA, 1997). Our analysis of the Hippar
os data shows a mainfrequen
y at 7:5306�0:0004 
/d, or a 0.13279 day period. The new photometri
 data showthat HIP 60725 is a
tually a small amplitude variable (maximum amplitude of 0.1 mag inthe V band), whi
h displays strong amplitude 
hanges from night to night. Its F0 spe
-tral type as well as the short period and the multiperiodi
 
hara
ter of the light-
urve aregood indi
ators of light variations due to Æ S
t pulsations.A Fourier analysis of the ground-based data indi
ates that there are two pairs of strongfrequen
ies at 7.512 and 7.530 
/d, and at 7.655 and 7.673 
/d, with a typi
al error forall of them of �0:003 
/d. As there is a strong 7-day feature in the spe
tral window,these pairs are 
learly 7-day aliases of ea
h other. Among the dete
ted frequen
ies inthese data, the frequen
y at 7.530 
/d 
orresponds to the main frequen
y dete
ted in thesatellite photometry with a semi-amplitude of 27 mmag (25 mmag in the ground baseddata). As an additional test, our photometri
 data and the HIPPARCOS data weremerged after removing their respe
tive average values. A subsequent frequen
y analysisrevealed that all the data 
ould be folded on a 0:132792� 0:000001 day period, showingthat this period is real and stable within the given errors sin
e the HIPPARCOS era(mean epo
h of 1991.25) until our 1998 observations (Fig. 1). The 7.673 
/d frequen
y isthen its 7-day alias.
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rosses) and new photometri
 data (points) folded on the 0.132792 dayperiod. Phase zero is assigned arbitrarily.
Sin
e the light-
urve of HIP 60725 shows a strong amplitude modulation, a se
ondperiod was sear
hed for. The satellite and ground-based data sets were prewhitenedto remove the 0.13279 day period 
omponent and its alias forest. The ground-basedprewhitened data showed two strong peaks at 7.656 
/d and 7.798 
/d in the frequen
ydomain, whi
h again are two 7-day aliases of the same frequen
y (the abovementioned7.512 
/d alias also appears but with a lower amplitude). The frequen
y at 7.798 
/d 
an
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also be identi�ed in the HIPPARCOS data. If both prewhitened data sets are merged,the 7.798 
/d frequen
y be
omes the dominant one with a semi-amplitude of 16 mmagand all observations 
an be folded on a 0:128233 � 0:000001 day period (Fig. 2). Itspresen
e in the two independent data sets suggests that is a genuine frequen
y. Table 3summarizes our results of the frequen
y analysis.Table 3. Results of dete
ted frequen
ies in the satellite dataData set Name Frequen
y Semi-ampl. Period S/N Ground-based(
/d) (mag) (days) dete
tion?HIP 60725 f1 7.530 0.027 0.1328 5.5 yf2 7.798 0.020 0.1282 5.5 yCU CVn f1 14.742 0.023 0.0678 10.3 yf2 12.561 0.009 0.0821 4.8 n
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rosses) and new photometri
 data (points) folded on the 0.128233 dayperiod after removing the main 0.132792 day 
omponent.
CU CVn (HIP 67357) is listed as a periodi
 variable in the HIPPARCOS 
ataloguewith a mean period of 0.1356670 days (ESA, 1997) and was 
lassi�ed as an EW: in the74th Spe
ial Name-List (Kazarovets et al. 1999). A period analysis of the Hippar
osEpo
h Photometry data shows a dominant frequen
y at 14:7419� 0:0004 
/d (period of0:067834� 0:000002 days). Our photometri
 observations in the V band show that thisobje
t is a small-amplitude variable star with a maximum total amplitude of 0.06 mag, andrapid as well as irregular light-
urve 
hanges (Fig. 3). As for HIP 60725, its F0 spe
traltype, the short period as well as the rapid modulation probably 
aused by multiperiodi
ityare indi
ators of pulsation of the Æ S
t type.Although the small number of observed nights, only six, makes it diÆ
ult to obtaina reliable Fourier analysis of the new data for CU CVn, the frequen
y at 14.742 
/d ispresent, but only as part of a forest of 1 day aliases and not as the strongest 
omponent.As a matter of fa
t, even a satisfa
tory folded light-
urve based on the 0.067834 dayperiod 
ould not be a
hieved after merging all available (ground-based and satellite) pho-tometri
 data. The rapid modulation of the light-
urve indi
ates that this obje
t is a
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Figure 3. Ground-based light-
urve in V light of CU CVn.
probable multiperiodi
 variable. Prewhitening of the satellite data suggests the presen
eof at least another frequen
y at 12:5606�0:0004 
/d, whi
h is very 
lose to the frequen
yat 12:5869� 0:0004 dete
ted in the prewhitened ground-based data. However, both 
an-not be unambiguously identi�ed as 
orresponding to the exa
t same frequen
y. Table 3illustrates the results for the HIPPARCOS data only. It is obvious that larger data setsspread over many nights are needed - espe
ially in the 
ase of CU CVn - to have a betterknowledge of all the frequen
ies that are ex
ited in these new Æ S
t variables.A
knowledgements: This resear
h is based on data obtained by the Hippar
os as-trometry satellite. Use has been made of the SIMBAD data base operated at the Centrede Donn�ees Astronomiques (Strasbourg) in Fran
e.
Referen
es:ESA, 1997, The Hippar
os and Ty
ho Catalogues, ESA SP-1200Kazarovets, A. V., Samus, N. N., Durlevi
h, O. V., Frolov, S. V., Antipin, S. V., Kireeva,N. N., Pastukhova, E. E., 1999, IBVS, No. 4659Sperl, M., 1998, Manual for Period98 (V1.0.4). A period sear
h-program for Windowsand Unix, http://dsn.astro.univie.a
.at/~period98Turon, C., Creze, M., Egret, D., Gomez, A., Grenon, M., Jahrei�, H., Requieme, Y.,Argue, A. N., Be
-Borsenberger, A., Dommanget, J., Mennessier, M. O., Arenou,F., Chareton, M., Crifo, F., Mermilliod, J. C., Morin, D., Ni
olet, B., Nys, O.,Prevot, L., Rousseau, M., Perryman, M. A. C., 1993, Version 2 of the Hippar
osInput Catalogue, Bull. Inf. Centre Donnees Stellaires, 43, 5
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GSC 03129-01490: A NEW Æ S
t STAR IN LYRAVIDAL-S�AINZ, J.1; GARC�IA-MELENDO, E.2; WILS, P.31 Grup d'Estudis Astronomi
s, Apartado 9481, 08080 Bar
elona, Spain, email: jmgomez�astrogea.org2 Esteve Duran Observatory Foundation, Montseny 46, El Montanya, 08553 Seva, Bar
elona, Spain, e-mail:duranobs�astrogea.org3 Vereniging Voor Sterrenkunde, Belgium, email: patri
k.wils�
ronos.be

We report on the variability of GSC 03129-01490 (
oordinates: � = 19h11m59:s73,Æ = +42Æ18046:000, equinox 2000.0) dis
overed during a CCD photometri
 survey of the�eld of NSV 11814 (also named WR 92, see note below), with the 0.4-m Newtonian tele-s
ope at Monegrillo Observatory (Spain), from 14 June 1996 to 16 August 1996. CCD
hara
teristi
s as well as photometri
 redu
tion methods are the same as those mentionedin an earlier paper (Vidal-S�ainz et. al. 2002). Photometri
 observations were performedusing GSC 03129-00938 and GSC 03129-02917 as 
omparison and 
he
k stars, respe
-tively. GSC 03129-01490 (V magnitude of 10.88) is in
luded in the Ty
ho-1 
atalogue(ESA, 1997), and has a B�V 
olour index of +0:379�0:112. Its measured trigonometri
parallax is 65:8 mas� 30:4 mas.Our observations show that GSC 03129-01490 is a rapid multiperiodi
 variable withan observed total V amplitude of about 0.11 mag (Fig. 1). To analyse the periodi
 natureof the photometri
 data, Period98 (Sperl, 1998) was used. The frequen
y analysis showstwo strong frequen
ies, f1 and f2, at 6:761 � 0:004 and 13:139 � 0:004 
/d, respe
tively(Fig. 2). After prewhitening for these main frequen
ies in the data, two additional fre-quen
ies, f3 and f4, appear at 5:990�0:004 and 10:946�0:004 
/d, respe
tively. Althoughthe semi-amplitudes of f3 and f4 are 
lose to the light-
urve's s
atter of 0.006 mag, theyshow a high signal-to-noise ratio indi
ating that these are very probably genuine frequen-
ies. The frequen
y analysis is summarized in Table 1.The la
k of pre
ise spe
tral information for this obje
t together with the large un
er-tainties on the B� V and parallax values, hinder the determination of the true nature ofthis variable star: assuming zero reddening, the possible range in B � V values indi
atesa late A- to a late F-type star (Lang, 1992). In the hypothesis of a F5 main-sequen
estar with an absolute visual magnitude of +3.5 mag (Lang, 1992) it would appear thatthe parallax would need to be a few milliar
se
onds at most (i.e. at the 2� limit of themeasured parallax), as the apparent V magnitude of 10.88 mag leads to a distan
e mod-ulus of 3.3. The disagreement is even larger assuming an earlier spe
tral type. However,the multiperiodi
 
hara
ter of the light-
urve, the lo
ation of the 
omputed frequen
iesranging between 5 and 20 
/d and the suggestion that the 
olour index is a more reliable
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indi
ator of the probable spe
tral type than the Ty
ho-2 parallax for this fainter star,strongly suggest that GSC 03129-01490 is a new multiperiodi
 Æ S
uti star.

Table 1. Identi�ed frequen
iesName Frequen
y (
/d) Ampl./2 (mag) Period (days) S/Nf1 6.761 0.020 0.1479 8.4f2 13.139 0.016 0.0761 11.3f3 5.990 0.010 0.1669 6.3f4 10.946 0.007 0.0914 4.9A few 
omments are in order regarding the identi�
ation of NSV 11814. In the NSVCatalogue (Kholopov, 1982), NSV 11814 is identi�ed with WR 92, and also assignedto GSC 03129-01490 (CDS, Strasbourg). In the original �nding 
hart (Weber, 1959),WR 92 
an be identi�ed with GSC 03129-01382. So, NSV 11814 should be identi�ed asGSC 03129-01382 and not as GSC 03129-01490. GSC 03129-01382 was also photometri-
ally monitored but no light variations above noise level were dete
ted.
A
knowledgements: This resear
h has made use of the SIMBAD data base operatedat the Centre de Donn�ees Astronomiques de Strasbourg, Fran
e. We thank Dr. P. Lampensfor helpful 
omments improving the text.

Referen
es:ESA, 1997, The Hippar
os and Ty
ho Catalogues, ESA SP-1200Kholopov, P. N., 1982, New Catalogue of Suspe
ted Variable Stars (NSV), Mos
owLang, K. R., 1992, Astrophysi
al data, Part I, Springer-Verlag New-York, In
.Sperl, M., 1998, Manual for Period98 (V1.0.4). A period sear
h-program for Windowsand Unix, http://dsn.astro.univie.a
.at/~period98Vidal-S�ainz, J., Gomez-Forrellad, J. M., Gar
��a-Melendo, E., Wils, P., Lampens, P., 2002,IBVS, No. 5331Weber, R., 1959, Journal des Observateurs, 42, N. 7, 106



IBVS 5332 3
1.2

1.3

249.4 249.5 249.6

∆V

256.4 256.5 256.6 257.4 257.5 257.6

1.2

1.3

263.4 263.5 263.6

∆V

264.4 264.5 264.6 265.4 265.5 265.6

1.2

1.3

268.4 268.5 268.6

∆V

269.3 269.4 269.5 269.6 270.3 270.4 270.5

1.2

1.3

272.4 272.5 272.6

∆V

273.4 273.5 273.6 274.4 274.5 274.6

1.2

1.3

275.4 275.5 275.6

∆V

276.4 276.5 276.6 277.3 277.4 277.5

1.2

1.3

281.4 281.5 281.6

∆V

283.4 283.5 283.6 284.4 284.5 284.6

1.2

1.3

285.4 285.5 285.6

∆V

304.3 304.4 304.5 305.4 305.5 305.6

1.2

1.3

312.4 312.5 312.6

∆V

HJD - 2450000

Figure 1. Observed light-
urve of GSC 03129-01490 between June and August 1996, �tted with a4-frequen
y model.
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CCD LIGHT CURVES OF ROTSE1 VARIABLES, XVII: GSC3528:44 Her,GSC3532:939 Her, GSC2629:1932 Her AND GSC3532:174 Her

BL�ATTLER, E.1; DIETHELM, R.21 BBSAG, S
h�ussela
her 1, CH-8636 Wald, Switzerland; e-mail: blaettler-wald�bluewin.
h2 BBSAG, Rennweg 1, CH-4118 Rodersdorf, Switzerland; e-mail: diethelm�astro.unibas.
h
Observatory and teles
ope:Private observatory S
h�ussela
her, Wald, 0.15-m Star�re refra
tor
Dete
tor: SBIG ST-7 CCD 
amera
Method of data redu
tion:Standard CCD-frame redu
tion using AIP4WIN software
Method of minimum determination:Kwee { van Woerden algorithmObserved star(s):Star name GCVS Coordinates (J2000) Comp./
he
ktype RA De
 star(s)GSC3528:0044ROTSE1 J180733.29+465435.0 EW 18h07m33:s3 +46Æ5403500 GSC3524:161 / GSC3524:223GSC3532:0939ROTSE1 J180801.30+502451.8 EW 18h08m01:s3 +50Æ2405200 GSC3532:1003 / GSC3532:1199GSC2629:1932ROTSE1 J180818.61+343436.0 EW 18h08m18:s6 +34Æ3403600 GSC2629:1601 / GSC2629:1409GSC3532:0174ROTSE1 J180947.50+490254.0 EW 18h09m47:s5 +49Æ0205400 GSC3532:224 / GSC3532:395Ephemeris:Star name E 2400000+ P [day℄ Sour
eROTSE1 J180733.29+465435.0 52526.4776 0.382655 present paperROTSE1 J180801.30+502451.8 52526.4937 0.309005 "ROTSE1 J180818.61+343436.0 52526.3704 0.291353 "ROTSE1 J180947.50+490254.0 52526.4286 0.2278765 "
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄GSC 3528:0044 (Her) 51260.8469 8 s none ROTSE151295.8598 6 p none ROTSE152495.4826 25 p none52502.3709 8 p none52526.4760 6 p none52533.3651 6 p none52548.2893 9 p none52548.4812 14 s none52568.3786 23 s noneGSC 3532:0939 (Her) 51310.7142 9 s none ROTSE151310.8705 12 p none ROTSE152495.4335 21 s none52502.3921 11 p none52526.3387 10 s none52526.4940 7 p none52533.2900 13 p none52533.4456 13 s none52546.2733 20 p none52548.2788 13 s none52548.4348 8 p none52548.5893 9 s noneGSC 2629:1932 (Her) 51259.8599 5 p none ROTSE151265.8340 5 s none ROTSE152502.4791 5 p none52526.3716 12 p none52526.5155 3 s none52533.3634 14 p none52546.3279 16 s none52548.3670 12 s none52568.3254 11 p noneGSC 3532:0174 (Her) 51275.8425 4 p none ROTSE151312.8723 12 s none ROTSE152495.4374 5 p none52502.3878 8 s none52502.5015 6 p none52509.3367 2 p none52526.3149 17 s none52526.4288 14 p none52526.5424 17 s none52533.3794 13 s none52533.4936 11 p none52536.3419 16 s none52548.3051 12 p none52548.4187 4 s none52548.5324 9 p none
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Explanation of the remarks in the table:ROTSE1: Observations of Akerlof et al. (2000).

Figure 1. CCD light 
urve (without �lter) ofGSC3528:0044 Figure 2. CCD light 
urve (without �lter) ofGSC3532:0939

Figure 3. CCD light 
urve (without �lter) ofGSC2629:1932 Figure 4. CCD light 
urve (without �lter) ofGSC3532:0174
Remarks:As a byprodu
t of the ROTSE1 CCD survey, a large number of new variables havebeen dis
overed (Akerlof et al., 2000). In a series of papers, we report un�lteredCCD observations for some of the 
lose binary systems (type EW) in the list ofAkerlof et al. (2000). This installment 
ontains information on four variables inthe 
onstellation Her
ules. The four stars were observed with our CCD equip-ment during 7 nights between JD2452495 and JD2452568. A total of 216 CCDframes were measured of GSC3528:0044, 187 frames of GSC3532:0939, 194 framesof GSC2629:1932 and 193 frames for GSC3532:0174. Figures 1 through 4 showour observations folded with the elements given in the Table of Ephemeris. Theseelements of variation are dedu
ed from a linear �t to the normal minima from theROTSE1 data and the timings of minimum derived from our data given in thetable of Times of minima and also in Bl�attler (2003). In the 
ase of GSC3532:0174,we �nd an interesting 
onta
t binary with one of the shortest periods of revolutionknown, 
omparable to CC Comae.
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Availability of the data:Upon request from diethelm�astro.unibas.
hA
knowledgements:This resear
h made use of the SIMBAD data base, operated at CDS, Strasbourg,Fran
e
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ASTROMETRIC AUTHENTICATION OF RX J2309.8+2135AS A NEARBY DWARF NOVA CANDIDATEKATO, TAICHI1; YAMAOKA, HITOSHI21 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a
.jp2 Fa
ulty of S
ien
e, Kyushu University, Fukuoka 810-8560, Japan, e-mail: yamaoka�r
.kyushu-u.a
.jp

RX J2309.8+2135 = 1RXS J230949.6+213523 is an X-ray sour
e dis
overed throughthe ROSAT all-sky survey (Voges et al. 1999). Wei et al. (1999) reported its opti
alidenti�
ation and provided a 
lassi�
ation as a 
ata
lysmi
 variable (CV) without furtherspe
i�
ation. S
hwope et al. (2000) tentatively 
lassi�ed this obje
t as a symbioti
 binarybased on the presen
e of a strong M-type stellar 
omponent. Most re
ently, however,S
hwope et al. (2002) reported a re�ned 
lassi�
ation as a CV based on the 
ompleteabsen
e of high ionization lines and the line ratios (He I and Balmer lines) unlike thoseof symbioti
 stars. S
hwope et al. (2002) further proposed the spe
tral type of M3.Assuming that the se
ondary star is a Ro
he-lobe �lling M3 dwarf star, S
hwope et al.(2002) suggested an extremely small distan
e of �30 p
. This impli
ation is surprisingsin
e this would break the nearest re
ord of CVs (the best established example beingWZ Sge: 45 p
, J. Thorstensen, 
ited in Steeghs et al. (2001)). We therefore reexaminedthis possibility.We have examined the available astrometri
 
atalogs (Table 1), and dete
ted a largeproper motion of 2:008 in 40.1 yr. This value has been 
on�rmed by a dire
t 
omparison ofDSS 1 and 2 plate s
ans. The dete
ted proper motion 
orresponds to 0:00069�0:00012 yr�1.This value is 
omparable to nearby dwarf novae with large proper motions (WZ Sge:0:00078�0:00007 yr�1, Kraft and Luyten 1965; GW Lib: 0:00066�0:00012 yr�1, Thorstensenet al. 2002; V893 S
o: 0:00067�0:00015 yr�1, Thorstensen 1999; 1RXS J232953.9+062814:0:00056�0:00005 yr�1, Uemura et al. 2001, Kimeswenger et al. 2002). This large propermotion makes the obje
t likely a nearby obje
t. Assuming an upper limit transversevelo
ity of 100 km s�1, the upper limit of the distan
e be
omes �300 p
, whi
h is 
on-sistent with independent distan
e determinations of CVs with similar proper motions(Thorstensen et al. 2002). The upper limit of MV of the se
ondary thus be
omes +8.5,whi
h safely ex
ludes the possibility of a symbioti
 binary with a giant se
ondary. Thisindi
ation is 
onsistent with the suggested luminosity 
lassi�
ation based on the CaHabsorption at 6382�A (S
hwope et al. 2002). The present astrometry thus authenti
atesRX J2309.8+2135 as a nearby dwarf nova 
andidate. Even at a reasonable distan
e of�100 p
, the outburst maxima of RX J2309.8+2135 would rea
h V �9m. At the sug-gested distan
e of �30 p
, the maxima would rea
h even V �7m (Warner 1986). Thesevalues indi
ate that RX J2309.8+2135 is a 
andidate for the brightest dwarf novae in theentire sky.
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Table 1. Astrometry of RX J2309.8+2135.Sour
e R. A. De
l. Epo
h(J2000.0)USNO A2.0 23h09m49:s27 +21Æ35020:000 1951.613GSC 2.2.1 23h09m49:s17 +21Æ35017:007 1991.754

However, the observed properties of RX J2309.8+2135 is rather unusual for a typi
aldwarf nova. The spe
tral type of M3 usually indi
ates an orbital period longer than 2{3 hr. Although CVs with su
h periods usually have relatively high mass-transfer rates(Warner 1995), the weak 
ontribution of a disk 
ontinuum in the published spe
tra ofRX J2309.8+2135 suggests the 
ontrary. The la
k of outburst dete
tion between 2002 Jan-uary and O
tober (VSNET observations) seems to support a low mass-transfer rate. Weknow another se
ondary-dominated system with a low mass-transfer rate, CW 1045+525(Tappert et al. 2001). These obje
ts may represent a hitherto unidenti�ed 
lass oflong-period CVs with the lowest mass-transfer rates, or these system may be undergoingex
ursions to long-lasting low states as in VY S
l-type stars (Warner 1995). The rathernarrow appearan
e of emission lines in the published spe
tra resembles those of low statesin VY S
l-type stars (Robinson et al. 1981), although a nearly pole-on view of a dwarfnova is also 
onsistent with the observation. Sin
e the orbital period of RX J2309.8+2135has not yet been established, there also remains a possibility of an obje
t with an anoma-lously hot, bright, evolved se
ondary (Uemura et al. 2002). The obje
t is a very good
andidate for future detailed photometri
 and radial velo
ity studies.We are grateful to Pavol A. Dubovsky and Timo Kinnunen who reported observationsto VSNET. This work is partly supported by a grant-in aid [13640239 (TK), 14740131(HY)℄ from the Japanese Ministry of Edu
ation, Culture, Sports, S
ien
e and Te
hnology.
Referen
es:Kimeswenger, S., S
hmeja, S., Kitzbi
hler, M. G., Le
hner, M. F. M., M�uhlba
her, M. S.,M�uhlbauer, A. D., 2002, IBVS, No. 5233Kraft, R. P., Luyten, W. J., 1965, ApJ, 142, 1041Robinson, E. L., Barker, E. S., Co
hran, A. L., Co
hran, W. D., Nather, R. E., 1981,ApJ, 251, 611S
hwope, A. D., Hasinger, G., Lehmann, I., S
hwarz, R., Brunner, H., Neizvestny, S. etal., 2000, Astron. Na
hr., 321, 1S
hwope, A. D., Brunner, H., Bu
kley, D., Greiner, J., van der Heyden, K. et al., 2002,A&A, in press (astro-ph/0210059)Steeghs, D., Marsh, T., Knigge, C., Maxted, P. F. L., Kuulkers, E., Skidmore, W., 2001,ApJ, 562, L145Tappert, C., Thorstensen, J. R., Fenton, W. H., Bennert, N., S
hmidtobrei
k, L., Bian-
hini, A., 2001, A&A, 380, 533Thorstensen, J. R., 1999, IBVS, No. 4749Thorstensen, J. R., Patterson, J. O., Kemp, J., Vennes, S., 2002, PASP, in press (astro-ph/0206426)Uemura, M., Ishioka, R., Kato, T., S
hmeer, P., Yamaoka, H., Starkey, D. et al., 2001,IAUC, No. 7747
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Uemura, M., Kato, T., Ishioka, R., Yamaoka, H., S
hmeer, P., Starkey, D. R. et al., 2002,PASJ, 54, L15Voges, W., As
henba
h, B., Boller, T., Braeuninger, H., Briel, U., Burkert, W. et al.,1999, A&A, 349, 389Warner, B., 1986, MNRAS, 222, 11Warner, B., 1995, Cata
lysmi
 Variable Stars (Cambridge: Cambridge University Press)Wei, J. Y., Xu, D. W., Dong, X. Y., Hu, J. Y., 1999, A&AS, 139, 575
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IDENTIFICATION AND LIGHT ELEMENTS OF BW LibSOKOLOVSKY, K. V.1; SAMUS, N. N.2;11 Sternberg Astronomi
al Institute, 13, University Ave., Mos
ow 119992, Russia2 Institute of Astronomy, Russian A
ademy of S
ien
es, 48, Pyatnitskaya Str., Mos
ow 119017, Russia,e-mail: samus�sai.msu.ru

Name of the obje
t:BW Lib = GSC 6192.1522Equatorial 
oordinates: Equinox:R.A.= 15h31m40:s08 DEC.= �20Æ27017:005 2000Observatory and teles
ope:Crimean Laboratory of Sternberg Astronomi
al Institute, 40-
m astrographDete
tor: PhotoplateFilter(s): None
Comparison star(s): GSC � (J2000) Æ (J2000) Bpg6192.1322 15h32m08:s3 {20Æ1905500 13:m336192.0857 15h31m53:s8 {20Æ2705500 14:m316192.1144 15h31m47:s4 {20Æ2800800 15:m03Transformed to a standard system: BpgStandard stars (�eld) used: Calibrated using the photoele
tri
standard sequen
e in NGC 5897(Sandage and Katem, 1968)Date(s) of the observation(s):JD 2440413{2448425Availability of the data:Upon requestType of variability: EA
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Remarks:The e
lipsing variable star BW Lib (HV 10673) was dis
overed by Hanley (1942)who mentioned the presen
e of a faint 
ompanion to the north-west. Ashbrook(1942) gives the photographi
 light range from 13:m2 to 14:m9 and the period 0:d93235.No timings of minima were ever published for the star. A �nding 
hart was pre-sented by Tsesevi
h and Kazanasmas (1971). It shows a star approximately in 20 ofthe dis
overer's position. However, there is a 
andidate star GSC 6192.1522 
loseto the position published by Hanley (1942) and with a 
ompanion agreeing withthe des
ription. We looked through several plates of our 
olle
tion and immediatelyfound a deep minimum on HJD 2440413.311 (in fa
t, the deepest minimum on ourplates). Later on, our identi�
ation was 
on�rmed by a �nding 
hart based uponthe dis
overer's sket
h and kindly sent to us by Dr. M.L. Hazen (Harvard Observa-tory). The best values of the period derived from the total of our 77 photographi
brightness estimates do not di�er signi�
antly from that published by Ashbrook(1942), and thus we suggest the following light elements:Min JD hel = 2440413.311 + 0:d93235�E. The �nding 
hart is shown in Fig. 1, thelight 
urve is presented in Fig. 2. The wrong 
hart by Tsesevi
h and Kazanasmasidenti�es BW Lib with one of our 
omparison stars, GSC 6192.1144.A
knowledgements:The work of the GCVS team is supported, in part, by grants from the Russian Foun-dation for Basi
 Resear
h (grant 02-02-16069), The Federal S
ienti�
 and Te
hno-logi
al Program \Astronomy", and the program of support for leading s
ienti�
s
hools of Russia (00-15-96627). The Digitized Sky Survey images are providedby the Hubble Spa
e Teles
ope S
ien
e Institute under support from grant NAGW-2166 of the USA Government. Thanks are due to Dr. M.L. Hazen for sendingus the �nding 
hart 
on�rming our identi�
ation and to Dr. S.V. Antipin for hisassistan
e during the preparation of the manus
ript.

Referen
es:Ashbrook, M. D., 1942, Harvard Obs. Ann., 109, 31Hanley, C. M., 1942, Harvard Obs. Ann., 109, 15Sandage, A., Katem, B., 1968, Astrophys. J., 153, 569Tsesevi
h, V. P., Kazanasmas, M. S., 1971, Atlas of Finding Charts of Variable Stars,Mos
ow: Nauka
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Figure 1. The �nding 
hart for BW Lib. The 
hart shows a 40 � 40 �eld from the se
ond Digitized SkySurvey, in red light. The star marked \C" is GSC 6192.1144, erroneously identi�ed with BW Ser inTsesevi
h and Kazanasmas (1971).

Figure 2. The light 
urve of BW Lib, folded with the elements presented above.
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CCD OBSERVATIONS OF THE OUTBURST OF V838 MonSOBOTKA, P.1; �SMELCER, L.2; PEJCHA, O.3; KR�AL, L.4; KOLASA, M.4; HORNOCH, K.5;LOMOZ, F.61 MEDUZA, 
/o N. Coperni
us Observatory and Planetarium, Krav�� Hora 2, 616 00 Brno, Cze
h Republi
;e-mail: sobotka�eastnet.
z2 Vala�ssk�e Mezi�r���
�� Observatory, Vset��nsk�a 78, 757 01 Vala�ssk�e Mezi�r���
��, Cze
h Republi
;e-mail: lsmel
er�astrovm.
z3 Okrouhl�a 1, 625 00 Brno, Cze
h Republi
; e-mail: pej
ha�astro.s
i.muni.
z4 Observatory and Planetarium of Johann Palisa, VSB| Te
hni
al University Ostrava, T�r��da 17. listopadu 15,Ostrava | Poruba, 708 33, Cze
h Republi
; e-mails: kral�meduza.info, marek�ready.
z5 Lelekovi
e 393, 664 31 Lelekovi
e, Cze
h Republi
; e-mail: horno
h�astro.s
i.muni.
z6 J. Sadil Observatory, Sedl�
any, 264 01, Cze
h Republi
; e-mail: flomoz�volny.
z

Name of the obje
t:V838 MonEquatorial 
oordinates: Equinox:R.A.= 07h04m05s DEC.= �03Æ5005100 2000Observatory and teles
ope:P. Sobotka and O. Pej
ha: N. Coperni
us Observatory Brno, 40 
m Newtonianteles
ope;L. �Smel
er: Vala�ssk�e Mezi�r���
�� Observatory, S
hmidt-Cassegrain 280/1764 teles
ope;L. Kr�al and M. Kolasa: Johann Palisa Observatory, photo lens (D = 55 mm,f = 600 mm);K. Horno
h: Private observatory, 35 
m Newtonian teles
ope;F. Lomoz: Sedl�
any Observatory, photo lens (D = 90 mm, f = 360 mm)Dete
tor: P. Sobotka, O. Pej
ha, L. �Smel
er, L. Kr�al and M. Kolasa:SBIG ST-7 
amera;K. Horno
h: SBIG ST-6 
amera;F. Lomoz: SBIG ST-5 
amera;Filter(s): P. Sobotka and O. Pej
ha: V , R, I;L. �Smel
er: V ;L. Kr�al and M. Kolasa: R �lter of the RGB set(http://www.sbig.
om/sbwhtmls/Oldfilter
hart.htm;K. Horno
h: RC ;F. Lomoz: R, G, B �lters of the RGB set
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Comparison star(s): GSC 4822.3559, (V = 10:707 mag, B � V = 0:037 mag,Henden 2002)Che
k star(s): GSC 4822.0321Transformed to a standard system: NoAvailability of the data:Through the IBVS Web-site (5336-t1.txt).Type of variability: UniqueRemarks:V838 Mon was dis
overed as an apparent nova by Brown (2002) at photographi
magnitude 10. The photometri
 evolution has been very slow sin
e dis
overy. Thestar has faded almost to magnitude 11 until 2002 Feb. 1. However, on 2002 Feb.2 one of us (L. �Smel
er) noti
ed on his CCD frames that V838 Mon suddenlybrightened to magnitude 8 in the V band. The information was relayed by Br�at(2002).Here we present all 4217 CCD observations of the MEDUZA Group (part of VariableStar Se
tion of the Cze
h Astronomi
al So
iety). To sear
h for periodi
ities in ourhigh speed photometry (
arried out during the rising to the se
ond maximum) wehave �tted and subtra
ted a straight line from data taken during ea
h night and inea
h passband and submitted them to the DFT (Sperl 1998). We did not dete
tany real period above 0.02 mag level.A
knowledgements:We a
knowledge the overall support and the use of the teles
ope with CCD 
ameraof the N. Coperni
us Observatory and Planetarium and Observatory and Planetar-ium of Johann Palisa. This resear
h made use of the SIMBAD data base, operatedby the CDS at Strasbourg, Fran
e.

Referen
es:Br�at, L., 2002, Vsnet-alert, No. 7131(http://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/vsnet-alert/msg07131.html)Brown, N. J., 2002, IAUC, 7785, 1Henden, A. A., 2002, ftp://ftp.nofs.navy.mil/pub/outgoing/aah/sequen
e/v838mon.datSperl, M., Comm. Asteroseismology, 111
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Figure 1. MEDUZA CCD and MEDUZA + VVS, WVS Belgium visual observations of V838 Mon.Filled 
ir
les represents CCD V , star shaped symbols CCD B, triangles CCD R and squares CCD Irespe
tively. Visual observations are plotted as open 
ir
les.

Figure 2. MEDUZA CCD observations of the se
ond outburst of V838 Mon. Open 
ir
les representsCCD V data and open squares represents CCD R data.
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FIRST LIGHT CURVE AD ELEMENTS OF AB Cn
H�AJEK, P.1; KOSS, K.2; KUDRN�A�COV�A, J.3; MOTL, D.41 Brno Observatory, Krav�� hora 2, Brno 616 00, Cze
h Republi
; e-mail: phajek�s
i.muni.
z2 Lu�
n�� 7, Hodon��n 695 01, Cze
h Republi
, e-mail: karel.koss�tis
ali.
z3 Kam��nky 7, Brno 634 00, Cze
h Republi
, e-mail: jkudrna
ova�
entrum.
z4 �Ctvrt�e 12, Brno 634 00, Cze
h Republi
, e-mail: dmotl�volny.
z

Name of the obje
t:AB Cn
, GSC 809 338Equatorial 
oordinates: Equinox:R.A.= 08h37m37:s DEC.= +14Æ3505500 2000.0Comparison star(s): GSC 809 322Che
k star(s): GSC 809 470 and GSC 809 162Observatory and teles
ope:Vyskov observatory, Cze
h Republi
, RL 300/1200 mm teles
opeDete
tor: CCD 
amera SBIG ST-7, 382 � 255 pixels, 190 � 130 FOVFilter(s): un�ltered CCD bandTransformed to a standard system: NoDate(s) of the observation(s):from February 2001 to May 2002Method of data redu
tion:Images were pro
essed by MUNIDOS photometry software pa
kage. (Hro
h, No-vak, 1997)Method of minimum determination:The times of minima (see table 1) were derived by means of Tintagel programme(Gaspani, 1995).Type of variability: EAAvailability of the data:Upon request
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Ephemeris:Star name E 2400000+ P [day℄ Sour
eAB Cn
 52404:3602� 0:0007 0:872823� 0:000005 this paperTimes of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄AB Cn
 52030.3549 0.0009 se
. � { 0.0006 K, H52322.3158 0.0011 prim. � 0.0010 M52369.4469 0.0018 prim. � { 0.0004 K52404.3602 0.0007 prim. � 0.0000 HExplanation of the remarks in the table:Observer: H=Hajek, K=Koss, M=Motl

Figure 1. Folded light 
urve of AB Cn
.
Remarks:The variability of this star was dis
overed by O. Morgenroth (1935) who gave the�rst designation as AN 203.1935 Cn
. The star is also mentioned by Zakirov andShaidulin (1985) as a member of Praesepe 
luster (NGC 2632). We present the�rst photoele
tri
 light-
urve and elements of the system. The light 
urve elementswere determined with the help of our Varplot appli
ation (Motl, 2001). Figure 1displays the folded light 
urve, magnitudes are instrumental and they are relativeto the 
omparison star used. The depth of the primary and the se
ondary minimais about 1:m1 and 0:m4, respe
tively.
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Figure 2. Identi�
ation map of AB Cn
 (bars), 
omparison star (No. 1) and two 
he
k stars(No. 2 and 3). The size of the �eld is 19 � 13 ar
minutes, un�ltered CCD band, 20-se
ond exposure.
Referen
es:Gaspani, A., 1995, 3rd GEOS workshop on variable star data a
quisition and pro
essingte
hniques, May 13{14, 1995, S. Pellegrino Terme, ItalyHro
h, F., Novak, R., 1997, MUNIDOS, http://www.ian.
z/munipa
k/Morgenroth, O., 1935, Astron. Na
hr., 256, 282Motl, D., 2001, VarPlot, http://www.volny.
z/dmotl/varplot/Zakirov, M. M., Shaidullin, R. T., 1985, Byull. Abastumanskaya Astro�z. Obs., 58, 313
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PERIOD CHANGE AND SURFACE ACTIVITYOF THE ECLIPSING BINARY UV LEONISMIKU�Z, H.1; DINTINJANA, B.1; PR�SA, A.1; MUNARI, U.2; ZWITTER, T.11 University of Ljubljana, Department of Physi
s, Jadranska 19, SI-1000 Ljubljana, Slovenia2 Osservatorio Astronomi
o di Padova - INAF, Sede di Asiago, I-36012 Asiago (VI), Italy

UV Leonis is a V = 8:m9 e
lipsing binary that 
onsists of two solar-type G0 and G2stars (M1 = 1:13M�, M2 = 1:09M�, R1 = 1:081R�, R2 = 1:186R�, T1 = 5916K,T2 = 5861K; Frederik & Etzel, 1996) for whi
h period 
hange and surfa
e a
tivity havealready been reported by Wunder (1995), Frederik & Etzel (1996), Popper (1997) andSnyder (1998). We present the results based on a thorough photometri
 study 
ondu
tedat the �Crni Vrh Observatory, Slovenia, that a

ompany the published O � C 
atalog byKreiner et al. (2000).We obtained Johnson B and V photometri
 measurements of UV Leonis from Feb 27,2000 to Apr 04, 2001 with a 19-
m, f/4 
at �eld S�C teles
ope and HiSys-44 CCD imagingdete
tor: in total 1564 measurements in B and 1579 in V �lter. Measurements have beenredu
ed by the DAOPHOT pa
kage (Stetson 1987) based on 6 standard stars: HIP 51949,HIP 52070, TYC 845 73 1, TYC 845 71 1, HIP 51902 and HIP 52099. Standard devi-ation of the data was measured from the 
omparison star TYC 845 73 1 of a 
onstantmagnitude that is 
omparable to that of UV Leonis. The minima extra
tion has beendone with the algorithm proposed by Kwee & Van Woerden (1956); we present the resultsin Table 1.In re
ent years a signi�
ant e�ort has been made to estimate the O � C behaviour asa fun
tion of time: a sudden 
hange in period was suggested by Wunder (1995), a sinefun
tion �tted to the quadrati
 
hange of O � C by Snyder (1998). By inspe
ting theO�C 
atalogue by Kreiner et al. (2000) with added data from B��r�o & Borkovits (2000),Borkovits et al. (2001, 2002) and from this paper, we �nd that the sudden (dis
rete)
hange in period is a preferable assumption, as demonstrated by Fig. 1. The data ofminima from the 
atalog prior to 1949 have not been used in 
al
ulations be
ause of theirpoor a

ura
y. Fig. 1 shows that a sudden 
hange in period appeared at HJD � 2444362(May 1980) with the following ephemeris dedu
ed before and after the 
hange:HJDmin = 2437616:2091(4) + 0:6000849(21)E for HJD < 2444362; (1)HJDmin = 2448617:5761(3) + 0:6000864(12)E for HJD > 2444362: (2)Error estimates are based on the a

ura
y of the minima determination for HJD andO � C dispersion for period. They are given in parentheses to show the a

ura
y ofthe last de
imal pla
e. Ephemeris are generally 
onsistent with the results of Wunder(1995), though observations obtained in the last 6 years 
ontribute to a more reliablelinear solution sin
e the period 
hange (Eq. 2).
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HJDmin (error) Type Pts. Filter HJDmin (error) Type Pts. Filter2451602.4045 (3) Primary 5 B 2452001.4634 (2) Primary 31 B2451602.4068 (7) Primary 5 V 2452001.4641 (2) Primary 31 V2451606.6073 (2) Primary 58 B 2451625.5089 (3) Se
ondary 120 B2451606.6073 (1) Primary 58 V 2451625.5091 (2) Se
ondary 119 V2451626.4097 (2) Primary 120 B 2451952.5575 (6) Se
ondary 31 B2451626.4098 (2) Primary 119 V 2451952.5574 (4) Se
ondary 32 V2451956.4576 (4) Primary 22 B 2451955.5581 (6) Se
ondary 32 B2451956.4579 (4) Primary 22 V 2451955.5581 (7) Se
ondary 32 V2451957.6582 (2) Primary 16 B 2451961.5544 (6) Se
ondary 28 B2451957.6579 (2) Primary 16 V 2451961.5536 (6) Se
ondary 28 V2451959.4584 (5) Primary 31 B 2451963.3589 (5) Se
ondary 13 B2451959.4584 (3) Primary 31 V 2451963.3588 (5) Se
ondary 13 V2451962.4586 (4) Primary 32 B 2451991.5611 (9) Se
ondary 12 B2451962.4587 (3) Primary 32 V 2451991.5603 (9) Se
ondary 12 VTable 1. Our primary and se
ondary minima of UV Leonis. HJD is given with an error estimate inparentheses for the last two de
imal pla
es. We also present the number of data points (Pts.) that havebeen used for minima determination. B and V stand for Johnson B and V �lters.

Figure 1. O�C diagram for UV Leonis. Dashed lines represent the ephemeris before (Eq. 1) and after(Eq. 2) the sudden period 
hange at HJD � 2444362 (May 1980). Data taken from Kreiner et al.(2000), B��r�o et al. (2000), Borkovits et al. (2001, 2002) and this paper (see text for details). The pointsmarked with a 
ross were 
onsidered as outlayers and were not used in ephemeris 
al
ulation.
To try to understand the underlying physi
s that 
ould govern su
h a sudden period
hange, we made a 
rude estimate of the mass loss that 
ould 
ause su
h a 
hange. Fromthe equation of total orbital angular momentum (L) and the Kepler's law we obtain thefollowing relationship:dLL = "23 + q3(1 + q)# dm1m1 + "1� q3(1 + q)# dm2m2 + 13 dPP ; (3)

where q = m2=m1 and P is the period of UV Leonis. The angular momentum 
hange dL
an only be 0 or negative and the mass ratio is 
lose to 1 so both square bra
kets have thevalue of 5/6. In order to 
ause the period 
hange of dP=P = 2:5 � 10�6 the total masslost from the system had to be no less than 1:9 � 1024 kg or a third of the mass of theEarth. Sin
e our binary 
onsists of two main sequen
e stars that appeared undisturbed
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around HJD 2444362, we see no plausible physi
al ba
kground to justify su
h a signi�
antmass loss e�e
t. The period 
hange might, on the other hand, be assigned to the near-periastron passage of an unobserved third body of low mass. We plan to investigate thisassumption furtherly.Based on purely photometri
 data, Frederik & Etzel (1996) proposed the presen
e of thetwo near-polar dark spots on the outer hemisphere of the 
ooler star, whi
h a

ounted fortheir model result that the hotter, more massive star is the smaller and less luminous one.This result has been argued by Popper (1997), who based his work on purely spe
tros
opi
data to 
on
lude that the hotter star is the more luminous one.Our measurements have been obtained in two 
onse
utive seasons, the �rst one in 2000(1973 measurements) and the se
ond one in 2001 (1176 measurements). The unmistakableverti
al shift in light 
urves between the two seasons (Figs. 2, 3) shows the signs ofUV Leonis' surfa
e a
tivity. The magnitudes of standard stars remained 
onstant at alltimes, so instrumental errors are ruled out; the verti
al shift is real.

Figure 2. The B (left) and V (right) �lter light 
urves of the seasons 2000 (�lled 
ir
les) and 2001(
rosses).

Figure 3. The B (left) and V (right) �lter binned light 
urves of the seasons 2000 (�lled 
ir
les) and2001 (
rosses). The data has been binned to 100 points in phase to demonstrate that the di�eren
ebetween both seasons is only a verti
al o�set.
The magnitude o�set shown in Fig. 3 is � 0:03�0:05, the se
ond season measurementsbeing brighter than the �rst season. This yields a 
ux di�eren
e of � 3% to 5% or a totalsurfa
e temperature di�eren
e of dT=T � 0:01. If we adopt the average temperaturefa
tor of dark spots from Frederik & Etzel (1996) � 0:85 (dT=T � 0:15), then su
h spotsshould 
over � 1=15 � 7% of stellar surfa
es. The distribution of these dark spots on
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stellar surfa
es is a non-trivial problem be
ause of modeling degenera
ies. However, toobtain a stri
t verti
al shift observed in Figs. 2 and 3, two plausible distributions makesense: 1) large near-polar spots whi
h don't get e
lipsed at any time and 2) a fair amountof small, uniformly distributed spots over the visible surfa
e.This paper is a preliminary study of UV Leonis based ex
lusively on photometri
 data.A 
omplete spe
trophotometri
 study in
luding 74 e
helle spe
tra obtained at the 1.8mEkar teles
ope (Asiago, Italy) is being analysed and will be presented later.
Referen
es:B��r�o, I. B., Borkovits, T., 2000, IBVS, 4967Borkovits, T., B��r�o, I. B., Kov�a
s, T., 2001, IBVS, 5206Borkovits, T., B��r�o, I. B., Heged�us, T., Csizmadia, S., Kov�a
s, T., K�osp�al, �A., P�al, A.,K�onyves, V., Mo�or, A., 2002, IBVS, 5313Frederik, M. C. G, Etzel, P. B., 1996, AJ, 111, 2081Kreiner, J. M., Kim, C. H., Nha, I. S., 2000, Wydawni
two Naukowe Akademii Pedagog-i
znej, Krak�owKwee, K. K., Van Woerden, H., 1956, B.A.N., 12, 327Popper, D. M., 1997, AJ, 114, 1195Snyder, L. F., 1998, IBVS, 4624Stetson, P. B., 1987, PASP, 99, 191Wunder, E., 1995, IBVS, 4179

Erratum
Anton Pas
hke reports a probable typing error in IBVS 1325. The time of the mini-mum of XX Cep observed by R. Diethelm in 1975 (as printed in IBVS 1325: 42439.383Diethelm 1975) should be 42439.370 a

ording to the BBSAG Bulletin No. 20.12 September 2002 The Editors
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TWO NEW ECLIPSING BINARIES: V1626 Ori (Brh V38) ANDGSC 0486-4828 (Brh V64)(BAV Mitteilungen Nr. 144)LLOYD, C.1; FRANK, P.2;6; BERNHARD, K.3;6; MOSCHNER, W.4;6; QUESTER, W.5;61 Spa
e S
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e & Te
hnology Department, Rutherford Appleton Laboratory, Chilton, Did
ot,Oxon. OX11 0QX, UK; e-mail: 
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.rl.a
.uk2 D{84149 Velden, Germany; e-mail: frank.velden�t-online.de3 A{4030 Linz, Austria; e-mail: kl.bernhard�aon.at4 D-57368 Lennestadt, Germany; e-mail: wolfgang.mos
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om6 Bundesdeuts
he Arbeitsgemeins
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Further observations and analysis are presented of two suspe
ted e
lipsing binariesre
ently dis
overed by Bernhard (2000a, 2000b). Further details of the program are givenby Bernhard & Lloyd (2000) and an up-to-date list of the variables 
an be found athttp://mitglied.ly
os.de/klausbernhard/. Details of the equipment used are givenby Lloyd et al. (2002) and Quester & Bernhard (2001).V1626 Ori = BrhV38 = GSC 0721-2377 (06h05m20:s118 +10Æ04025:0054 Ty
ho-2) wasinitially reported as a possible e
lipsing system by Bernhard (2000a) on the basis ofeight nights of survey data. Further photometry on 16 nights have 
on�rmed that it is ane
lipsing binary with a period of just over one day. The referen
e star used was GSC 0721-0968 with V � 12:m2. Two primary minimum have been observed and the times are givenin Table 1. The ephemeris of primary minimum is given byHJDMinI = 2452223:5824 + 1:d137793� E�29 �3
V1626 Ori appears at the limit of the Ty
ho-2 
atalogue (H�g et al. 2000) with a ratherunreliable V = 12:m5 � 0:m3 and B � V = �0:m1 � 0:m4 while the USNO A2.0 
ataloguegives b = 11:m6 and b� r = 0:m7 (Monet et al. 1998).A photometri
 model of the system has been derived using the Light2 
ode (see Hillet al., 1989). In this system there is nothing to guide to 
hoi
e of mass ratio but giventhe di�eren
e in the e
lipse depths it is likely that q < 0:5. A range of mass ratios,1:0 > q > 0:1, and temperatures have been explored and it must be 
on
eded that awide variety of photometri
 parameters provide almost identi
al �ts to the light 
urve.However, only a small range of models are physi
ally 
onsistent with the primary being
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Figure 1. The phase diagram of V1626 Ori = Brh V38 assuming that the referen
e star GSC 0721-0968has V = 12:m2. The CCD observations of Mos
hner (open squares), Frank (�lled 
ir
les) and Bernhard(open 
ir
les) are folded with the ephemeris given in the text. The �t is des
ribed in the text.
a main-sequen
e star, and these have T1 � 6600 and q < 0:5, 
orresponding to an F5Vstar. The parameters are only weakly dependent on q, but with q < 0:2 the se
ondary�lls its Ro
he lobe.The �t to the light 
urve shown in Figure 1 was obtained with q = 0:3 and T1 =6600 K (�xed), yielding T2 = 4600 � 100 K, i = 77Æ � 1Æ, R1=a0 = 0:23 � 0:01 andR2=a0 = 0:24 � 0:02. A star of spe
tral type F5V, has M = 1:4M� and R = 1:3R�(Cox 2000), giving a0 = 5:8 R�, and R1 = 1:3R� from the model. The temperature ofthe se
ondary 
orresponds to an early K-type star with a radius, R2 = 1:4R�, whi
h issubstantially larger than expe
ted for an early K-type star. For q < 0:5 there is little toseparate the solutions so the se
ondary may �ll its Ro
he lobe or is 
lose to it. If it does�ll its Ro
he lobe then q < 0:2, implying M2 < 0:3M�.

Table 1: Brh V38 - Times of minimaHJD O � C Min HJD O � C Min2451957.3379(12) �0.0009 I 2452223.5824(3) +0.0000 I
BrhV64 = GSC 0486-4828 (19h34m21:s486 +03Æ54043:0033) was initially reported as aprobable e
lipsing system by Bernhard (2000b) following several long runs of observations.Further extensive photometry during the 2000 and 2001 observing seasons has 
on�rmedthat it is an e
lipsing binary, with a period of just under ten days. In total four minimahave been observed and they are given in Table 2. The referen
e star used was GSC 0486-3453 with V � 12:m3. The ephemeris of primary minimum is given byHJDMinI = 2452137:5441 + 9:d27850� E�103 �5
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Figure 2. The phase diagram of BrhV64 = GSC 0486-4828 assuming that the referen
e starGSC 0486-3453 has V = 12:m3. The CCD observations of Frank (open squares), Quester (open 
ir
les)and Bernhard (�lled 
ir
les) are folded with the ephemeris given in the text. The �t is des
ribed in thetext.

Figure 3. Detail of the primary and se
ondary minima. The symbols are as in Figure 2.
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Table 2: Brh V64 - Times of minimaHJD O � C Min HJD O � C Min2452137.5441(17) +0.0000 I 2452179.3590(7) +0.0013 II2452151.5251(11) +0.0029 II 2452448.4309(29) �0:0033 II

The light 
urve, given in Figure 2, shows that both e
lipses are nearly equal in depth,at 
lose to 0:m7, indi
ating that the system 
ontains two similar stars. Figure 3 showsthat there is a small but 
lear di�eren
e in the e
lipses, whi
h eliminates the half period,but also that the se
ondary e
lipse is slightly displa
ed, to � = 0:5065, indi
ating a smalle

entri
ity.A photometri
 model of the system has again been derived using the Light2 
ode (seeHill et al., 1989). The mass ratio is unknown but given the similarity of the e
lipses it isreasonable to assume initially that q � 1:0. Similar �ts to the light 
urve are found fora range of temperatures, so T1 and T2 are un
onstrained, but the relative radii are foundto be almost independent of temperature. A temperature for the primary, T1 = 10 500 Khas been adopted as this provides a physi
ally 
onsistent set of values for both stars,assuming that they lie on the main sequen
e.Adopting q = 1 and T1 = 10 500 K (�xed), gives T2 = 10 000 � 100 K, R1=a0 =0:080� 0:002, R2=a0 = 0:063� 0:002, i = 89:Æ8� 0:Æ2, e = 0:04� 0:01 and ! = 74Æ � 6Æ.This �t is plotted in Figures 2 and 3. The primary 
orresponds to a main-sequen
e starnear spe
tral type B9, whi
h has M = 3:3 M� and R = 2:7 R� (Cox 2000), givinga0 = 34:0 R�, and R1 = 2:7 from the model. The se
ondary is marginally 
ooler andsmaller, with R2 = 2:2 R�, making it an early A-type star. This result is also 
onsistentwith the Ty
ho-2 photometry whi
h gives V = 11:m96� 0:m13 and B � V = 0:m08� 0:m23.As the system is deta
hed, apparently unevolved, and has i = 90Æ it would appear to bean ideal 
andidate for testing the fundamental parameters of main-sequen
e stars.A
knowledgements. It is a pleasure the a
knowledge the use of the SIMBAD database,operated by the CDS at Strasbourg, Fran
e.
Referen
es:Bernhard, K., 2000a, vsnet-newvar, No. 290http://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/vsnet-newvar/msg00290.htmlBernhard, K., 2000b, vsnet-newvar, No. 642http://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/vsnet-newvar/msg00642.htmlBernhard, K., Lloyd, C., 2000, IBVS, No. 4920Cox, A. N., 2000, (ed) Allen's Astrophysi
al Quantities, fourth edition. Springer-VerlagHill, G., Fisher, W. A., Holmgren, D., 1989, A&A, 211, 81H�g, E., Fabri
ius, C., Makarov, V. V., Urban, S., Corbin, T., Wy
o�, G., Bastian, U.,S
hwekendiek, P., Wi
ene
, A., 2000, A&A, 355, L27Lloyd, C., Frank, P., Bernhard, K., Mos
hner, W., 2002, IBVS, No. 5260Monet, D., Bird, A., Canzian, B., Dahn, C., Guetter, H., Harris, H., Henden, A., Levine,S., Luginbuhl, C., Monet, A. K. B., Rhodes, A., Riepe, B., Sell, S., Stone, R., Vrba,F., Walker, R., 1998, The USNO-A2.0 CatalogueQuester, W., Bernhard, K., 2001, IBVS, No. 5161
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A NEW ECLIPSING BINARY NEAR BL CamYOUNG-BEOM, JEON1; CHULHEE, KIM2; HO, LEE31 Korea Astronomy Observatory, Daejon, 305-348, Korea; e-mail: ybjeon�boao.re.kr2 Dept of Earth S
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e Edu
ation, Chonbuk National University, Chonju, 561-706, Korea;e-mail: 
hkim�astro.
honbuk.a
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ation, Korea National University of Edu
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Name of the obje
t:W1Equatorial 
oordinates: Equinox:R.A.= 03h 47m 45:s03 DEC.= 63Æ 280 25:008 2000.0Observatory and teles
ope:BOAO (Bohyunsan Opti
al Astronomy Observatory), 1.8m re
e
tor(f/8, Cassegrain fo
us)Dete
tor: Thinned ba
k illuminated SITe 2048�2048 
hip(11:06� 11:06)Filter(s): B, VDate(s) of the observation(s):JD 2451871, 2451872, 2451874, 2452269�2452272Transformed to a standard system: Landolt 1992Standard stars (�eld) used:Availability of the data:From the IBVS website, as 5340-t1.txtType of variability: EBTimes of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄W1 51871.186 0.001 I V 0.000051872.163 0.001 I V �0.001551874.122 0.001 I V +0.000552272.375 0.005 I V �0.0013
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Remarks:Time-series BV CCD photometry was performed over �ve nights for W1 fromNovember 4, 2000 to De
ember 28, 2001. Using IRAF/CCDRED pa
kage, we pro
essedCCD images to 
orre
t overs
an regions, trim unreliable subse
tions, subtra
t biasframes and 
orre
t 
at �eld images. Instrumental magnitudes were obtained usingthe Point Spread Fun
tion �tting photometry routine in IRAF/DAOPHOT pa
k-age (Massey & Davis, 1992). We applied the ensemble normalisation te
hnique(Gilliland & Brown, 1988) to standardise the instrumental magnitudes of all starsin the time-series CCD frames. A new faint �eld e
lipsing binary star (hV i = 19:92mag, hBi � hV i = 0:84 mag) was dis
overed.O � C values were 
al
ulated a

ording to the following ephemeris:Min I = HJD 2451871:186 + 0:326171� E:The period is preliminary, similar solution as shown in Fig. 2 
an be obtained withother periods in the 0.325-0.329 d period range.

Referen
es:Gilliland, R. L., Brown, T. M., 1988, PASP, 100, 754Landolt, A. U., 1992, AJ, 104, 340Massey, P., Davis, L. E. 1992, A User's Guide to Stellar CCD photometry with IRAF
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Figure 1. Finding 
hart of the new variable star, W1 in the �eld of BL Cam.

Figure 2. Light 
urves of the new variable star, W1.
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NEW PHOTOELECTRIC AND CCD MINIMA AND UPDATEDEPHEMERIDES OF SELECTED ECLIPSING BINARIESPRIBULLA, T.1; VA�NKO, M.1; PARIMUCHA, �S.2; CHOCHOL, D.11 Astronomi
al Institute of the Slovak A
ademy of S
ien
es, 059 60 Tatransk�a Lomni
a, Slovak Republi
;e-mail: (pribulla,vanko,
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ulty of S
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e, Department of the Theoreti
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We present 90 new minima times of 35 e
lipsing binaries obtained from Mar
h 2001 toNovember 2002 as a part of the program of their full light 
urve 
overages. The UBV Rphotoele
tri
 observations were taken at the Skalnat�e Pleso (SP) and Star�a Lesn�a (SL)observatories of the Astronomi
al Institute of the Slovak A
ademy of S
ien
es. In both
ases the 0.6-m Cassegrain teles
ope equipped with a single-
hannel pulse-
ounting photo-ele
tri
 photometer was used. For all observations a 10 se
ond integration was used. Dataredu
tion, the atmospheri
 extin
tion 
orre
tion and transformation to the standard UBVsystem were 
arried out in the usual way. V RI CCD observations were obtained at theRoztoky Observatory (� = 21Æ2805400E, ' = 49Æ3305700N). The 40
m Cassegrain teles
opeequipped with the SBIG ST-8 CCD 
amera and standard V RI �lters was used. The expo-sure times for the V and RI passbands were 20 s and 10 s, respe
tively. The frames wereredu
ed using standard pro
edure (bias and dark subtra
tion, 
at �eld 
orre
tion) and thebrightness of the variable was determined by aperture photometry with respe
t to usuallytwo 
lose standard stars using the MuniPa
k pa
kage (http://www.ian.
z/munipa
k/).Sin
e the �eld of view of the 
amera is 7:09�11:09 no extin
tion 
orre
tion to the di�erentialmagnitudes has been applied.We have 
al
ulated the times of minima separately for all �lters using the Kwee and VanWoerden's method, parabola �t, sliding integration method, tra
ing paper and \
enterof mass" method whi
h were des
ribed in detail by Ghedini (1982). The 
omputer 
odeswere kindly provided by Kom�z��k (2000). The average times of the minima from all used�lters are given in Table 1. Part of the new minima of 44i Boo 
an be found in Pribullaet al. (2001). For DU Boo we determined only one normal primary minimum from allobservations obtained in spring 2002.We have also 
olle
ted all available minima times of these e
lipsing binaries from liter-ature and from 
ompilations provided by Kreiner (2001). The CCD, photoele
tri
 and vi-sual minima were weighted a

ording to their average pre
ision. Sin
e the period 
hangesin 
lose binaries are rather frequent and pronoun
ed, the presented ephemerides (Table 2)were obtained by �tting the data in the last approximately linear se
tion of the (O � C)diagram. The orbital periods of some of the presented binaries (e.g., AB And, BX And,V523 Cas, SV Cam, VW Cep, EF Dra, SW La
, XY UMa) are modulated by the presen
e
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Table 1: New times of primary (I) and se
ondary (II) minima. The standard errors are given in paren-thesesSystem JDhel Min. Obs. Fil. System JDhel Min. Obs. Fil.2400000+ 2400000+RT And 52251.2951(1): I SP RVR SS Com 52403.5158(4) I RO VRI52481.4838(1) I SL BV 52404.3402(4) I RO VIAB And 52258.2736(2) II SL BV 52404.5485(2) I RO VI52484.4591(1) I SL BV YY CrB 52352.5466(2) I SL UBVBX And 52231.2850(1) I SL BV CG Cyg 52490.4190(1) I SL BVEP And 52200.3698(1): II SL BV V1191 Cyg 52413.4450(4) I RO VRISS Ari 52528.5036(2) II SL BV 52445.4067(2) I RO VRIV402 Aur 52224.467(2) II SL UBV 52456.3748(1) I RO RI44i Boo 52363.5934(5): I SP BVR 52465.4622(4) I SL BV52364.5293(1) II SL BV 52528.3033(4) II SL BVDU Boo 52380.2145(3) II SL BV 52548.3544(3) II SL BV52380.7202(2) I SL BV EF Dra 52031.3346(2) I SL VFI Boo 52043.4593(3) II SL BV 52139.4607(1) I SL BV52053.4095(2) I SL B 52189.2824(2) II SL BVSV Cam 52195.2740(1) I SL BV 52203.2757(1) II SL BV52198.5365(2) II SL BV 52252.2516(8) I SP BVR52200.3178(3) II SP BVR 52321.5799(1) II SL BV52200.6124(3) I SP BVR 52348.5043(2) I RO VRI52282.4535(4) I SP BR 52352.3203(1) I RO RIDN Cam 52247.5230(1) II SL UBV 52352.5360(3) II RO VR52568.4322(3) II SL UBV 52401.5073(3) I SL BVFN Cam 52445.3947(3) I SL UBV 52550.3423(2) I SL BVTX Cn
 52348.4185(3) I SL BV FU Dra 52464.4278(3) II SL BV52352.4397(2) II SL BV SW La
 52156.3371(2) I SL UBVWY Cn
 52339.4598(6) II SL V 52191.4550(1) II SL UV52342.3736(1) I SL UBV 52505.4351(2) II SL BV52352.3260(1) I SP BVR AM Leo 52397.3557(1) I SL BVCW Cas 52200.2777(1) I SL BV V714 Mon 52309.3076(2) I SL BV52311.2418(1) I SL BV 52311.3742(1) I SL BV52527.4299(2) I SL BV V432 Per 52320.2634(2) I SL UBVV523 Cas 52504.4610(2) II SL BV 52547.3745(3) II SL UBV52504.5786(1) I SL V 52547.5653(3) I SL UBVVW Cep 52139.3413(2) I SL UBV 52585.3201(3) II SL BV52182.3447(4) II SL UBV XY UMa 52251.4842(4) I SP BVR52202.2363(1) I SP BVR 52278.5530(10) II SL BV52202.3801(2) II SP BVR 52311.3600(3) I SP BVR52202.5157(3) I SP BVR 52311.6028(8) II SP BVR52240.5074(6): II SP UBVR 52322.3777(1) I SL BV52452.4398(4) I SL UBV 52322.6132(1) II SL VB52453.4164(3) II SL UBV 52351.3539(8) II RO VRIWZ Cep 52217.3841(3) II SL BV 52351.5951(2) I RO VRIEG Cep 52444.4255(1) I SL BV AA UMa 52367.5846(3) II RO RIGW Cep 52185.2687(2) I SL BV AW UMa 52311.6006(6) II SL UBV52185.4285(1) II SL BV ER Vul 52492.4670(2) I SL VEE Cet 52548.4392(3) II SL UBV 52512.3626(4) II SL BV
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Table 2: New ephemerides of the observed e
lipsing 
lose binaries. The standard errors are given inparentheses, e.g., the entry 52137.5296(14) should be interpreted as 52137.5296�0.0014.System JD0 Period Interval Period2 400 000+ 
hangeRT And 52481.4848(3) 0.62892929(2) 1971 - 2002 &AB And 52484.4584(6) 0.33189189(12) 1994 - 2002 LT + %BX And 52231.2862(7) 0.61011291(10) 1981 - 2002 LT ?EP And 52137.5296(14) 0.40411058(15) 1982 - 2001 !SS Ari 52528.7093(13) 0.40598385(19) 1981 - 2002 &V402 Aur 52224.7691(12) 0.6034992(3) 1991 - 200144i Boo 52364.6634(7) 0.26781915(6) 1988 - 2002 LT + %DU Boo 52380.720(2) 1.0558882(9) 1991 - 2002FI Boo 51718.3979(14) 0.3899978(4) 1991 - 2001CW Cas 52527.4311(8) 0.3188621(2) 1994 - 2002 &V523 Cas 52504.5730(7) 0.23369229(5) 1987 - 2002 LTSV Cam 52282.4579(6) 0.59307301(9) 1979 - 2002 LT ?DN Cam 52568.6830(6) 0.49830902(15) 1991 - 2002FN Cam 52445.3977(9) 0.6771318(5) 1991 - 2002TX Cn
 52352.6287(13) 0.38288247(9) 1977 - 2002 % ?WY Cn
 52352.3270(7) 0.82936867(14) 1984 - 2002 &VW Cep 52506.4328(9) 0.27831149(17) 1995 - 2002 LT + &WZ Cep 52217.5933(17) 0.41744491(12) 1982 - 2001EG Cep 52444.4282(6) 0.54462272(6) 1974 - 2002 %GW Cep 52185.5871(7) 0.31882957(12) 1991 - 2001 &EE Cet 52548.6291(10) 0.3799207(3) 1991 - 2002SS Com 52403.5127(19) 0.4128184(6) 1996 - 2002 %YY CrB 52352.5464(6) 0.3765642(3) 1991 - 2002 !CG Cyg 52490.4173(5) 0.63114360(10) 1990 - 2002 LT ?V1191 Cyg 52548.5110(16) 0.3133818(8) 1997 - 2002 %EF Dra 52550.3408(7) 0.42402593(9) 1989 - 2002 LT + % ?FU Dra 52464.5785(5) 0.30671687(11) 1991 - 2002 !SW La
 52505.5960(8) 0.32071417(16) 1994 - 2002 LT + %AM Leo 52397.3557(13) 0.36579762(12) 1988 - 2002 LT ?V714 Mon 52311.3756(9) 0.34450930(15) 1995 - 2002 !V432 Per 52547.5658(7) 0.3833101(2) 1997 - 2002 LT ?XY UMa 52351.5911(5) 0.47899511(4) 1931 - 2002 LT + %AA UMa 52367.8160(14) 0.46812712(15) 1987 - 2002 %AW UMa 52311.8218(12) 0.4387261(2) 1995 - 2002 &ER Vul 52512.7111(11) 0.69809518(13) 1978 - 2002 !LT - light-time e�e
t, % - period in
rease, & - period de
rease,! - 
onstant period
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of further 
omponent(s) in the system. Hen
e, the linear ephemerides of these systemsare expe
ted to be valid with a suÆ
ient pre
ision (0.01 - 0.02 in phases) only during fewyears.A
knowledgements: This study was supported by VEGA grant 1157/2002 of the SlovakA
ademy of S
ien
es.
Referen
es:Ghedini, S., 1982, Software for Photometri
 Astronomy, Willmann-Bell Publ. Comp.,Ri
hmondKom�z��k, R., 2000, private 
ommuni
ationKreiner, J.M., Kim, C.W., Nha, I.L., 2001, An atlas of O�C diagrams of e
lipsing binarystars, Wydawni
two Naukove AP, Krak�owPribulla, T., Tremko, J., Rovithis-Livaniou, H., Rovithis, P., 2001, Odessa Astronomi
alPubli
ations, 14, 74
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ON THE VARIABILITY AND NATURE OF V379 PEGASIKATO, TAICHI1; YAMAOKA, HITOSHI2; TORII, KEN'ICHI3; ISHIOKA, RYOKO1;UEMURA, MAKOTO11 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan;e-mail: (tkato,ishioka,uemura)�kusastro.kyoto-u.a
.jp2 Fa
ulty of S
ien
e, Kyushu University, Fukuoka 810-8560, Japan; e-mail: yamaoka�r
.kyushu-u.a
.jp3 Cosmi
 Radiation Laboratory, Institute of Physi
al and Chemi
al Resear
h (RIKEN), 2-1, Wako, Saitama,351-0198, Japan; e-mail: torii�
rab.riken.go.jp

V379 Peg = FBS 2351+228 = SVS 2550 = NSV 26158 was dis
overed as a UV-ex
essobje
t during the �rst Byurakan Survey (FBS). Lipovetskii and Stepanyan (1981) dete
tedthe obje
t on JD 2442329 (1974) showing a spe
trum of a B�A type blue star with a UV
ontinuum. Lipovetskii and Stepanyan (1981) also 
ommented that the obje
t appearsred on Palomar Sky Survey plates. The obje
t was spe
tros
opi
ally studied by Kopylovet al. (1988).Kopylov et al. (1988) des
ribed that FBS 2351+228 shows a late M-type spe
trumwith prominent TiO bands, Ca I 4227�A and Na D absorption lines. The Balmer lineswere in very narrow emission. Kopylov et al. (1988) reported that the spe
trum ofFBS 2351+228 resembles those of the quies
ent states of the re
urrent novae T CrBand RS Oph. A

ording to this suggestion, the star has been regarded as a 
andidatere
urrent nova or a symbioti
 binary (
f. Downes et al. 1997, 2001). The star has beengiven a designation as a suspe
ted variable star (NSV 26158) in the NSV Supplement(Kazarovets et al. 1998). The NSV Supplement gave a variability range of 15{16 mpgfollowing Lipovetskii and Stepanyan (1981).We noti
ed, however, that this obje
t has a signi�
ant proper motion, suggesting thatthe obje
t is a nearby obje
t rather than a distant, luminous symbioti
 binary. Table 1lists the available astrometry (errors are typi
ally less than 0:003). From these values, wehave determined a proper motion of 0:00065 �0:00010 yr�1, PA = 236Æ. This value has been
on�rmed by a dire
t 
omparison of the DSS 1 and 2 s
ans, and a possible systemati
error is 
on�rmed to be small by a overplotting the 
ataloged positions of surroundingstars (see 5342-f2.gif, 5342-f3.gif in the ele
troni
 IBVS edition: the yellow, green, and red
ir
les represent USNO A2.0, GSC 2.2.1 and 2MASS positions, respe
tively. The largeproper motion of V379 Peg is apparent). The value is also in good agreement with theproper motion of 0:00063 yr�1, PA = 240Æ in USNO B1.0 (Monet et al. 2002).This large proper motion makes the obje
t likely a nearby obje
t. Assuming an upperlimit transverse velo
ity of 100 km s�1, the upper limit of the distan
e be
omes �300 p
(see also Kato and Yamaoka 2002). The upper limit ofMV of the se
ondary thus be
omes+8, whi
h safely ex
ludes the possibility of a symbioti
 binary with a giant se
ondary.
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Table 1. Astrometry of V379 Peg.Sour
e R. A. De
l. Epo
h(J2000.0)USNO A2.0 23 53 51.069 +23 09 20.39 1953.608GSC 2.2.1 23 53 50.922 +23 09 19.09 1990.6612MASS 23 53 50.892 +23 09 18.75 1998.751

Table 2. Snapshot CCD photometry of V379 Peg.JD maga error N2451775.173 14.37 0.04 32451782.188 14.42 0.03 112451783.211 14.44 0.19 22451785.272 14.33 0.02 19a Un�ltered CCD magnitude, zero pointadjusted to R

The spe
trum published in Kopylov et al. (1988) also la
ks the eviden
e of a strongHe ii line, whi
h is usually seen in symbioti
 binaries. The likely presen
e of the CaHabsorption at 6382�A makes the low luminosity 
lassi�
ation more likely. From these data,we 
on
lude that V379 Peg is neither a symbioti
 binary nor a re
urrent nova 
andidate.The variable star designation V379 Peg was given primarily based on the 1999 and2000 reports of the possible outburst dete
tions (Kazarovets et al. 2001). However, thesedete
tions were done with un�ltered CCD observations by L. T. Jensen (Kato 1999) andT. Vanmunster (Vanmunster 2000a). The maximum magnitude quoted in Kazarovets etal. (2001) apparently refers to the un�ltered CCD observation by T. Vanmunster, whoreported a un�ltered CCD magnitude of 13.9 on 2002 August 9. The minimum magni-tude in Kazarovets et al. (2001) apparently refers to T. Kinnunen's visual observationspre
eding these dete
tions.We must note, however, V379 Peg is a red obje
t (GSC 2.2.1 magnitudes: r = 14.04,b = 15.96, 2MASS magnitudes: J = 11.35, H = 10.76, Ks = 10.51), whi
h is 
onsistentwith the above spe
tros
opi
 
lassi�
ation. Sin
e the reported \outburst" red-sensitiveCCD observations had magnitude 
lose to the r magnitude in GSC 2.2.1, it is most likelythese CCD dete
tions were not true outbursts, but were simply bright dete
tions of ared obje
t on red-sensitive CCDs. The la
k of short-term variation during the 
laimedoutburst (Vanmunster 2000b) is also suggestive of this interpretation. The la
k of signi�-
ant variability was also 
on�rmed by our follow-up snapshot CCD observations (Table 2,taken at RIKEN, 20-
m teles
ope and an un�ltered AP-7 
amera), following the 
laimed1999 outburst dete
tion. Although there was a histori
al hint of variability of 15{16 mpg(Lipovetskii and Stepanyan 1981), we 
on
lude that the 
laimed large-amplitude variabil-ity of V379 Peg has not yet been 
on�rmed.We further obtained time-resolved un�ltered CCD photometry on 2002 November 5,with two teles
opes (RIKEN: 25-
m re
e
tor, AP-6E CCD, 40 s exposure, 130 frames;Kyoto: 25-
m S
hmidt{Cassegrain teles
ope, ST-7E CCD, 30 s exposure, 84 frames).The magnitudes were determined relative to GSC 2252.2143, whose 
onstan
y during the
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observation was 
on�rmed by a 
omparison with GSC 2252.1995. A 0.061 mag was addedto the Kyoto magnitudes to 
orre
t the systemati
 di�eren
e between the instruments.The resultant light 
urve (Figure 1) did not reveal signi�
ant variation larger than theobservational errors.
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Figure 1. Light 
urve of V379 Peg on 2002 November 5. The �lled and open squares represent RIKENand Kyoto observations, respe
tively. No signi�
ant variation was dete
ted larger than theobservational errors.
From the presen
e of a UV ex
ess (in 1974) and Balmer emission lines, V379 Peg seemsto be a binary of a white dwarf and a red dwarf. If this obje
t is indeed a 
ata
lysmi
 (CV)type binary, the la
k of a blue 
ontinuum in the spe
trum (in Kopylov et al. 1988) suggeststhat the obje
t has a very low a

retion rate. This obje
t, together with RX J2309.8+2135(Kato and Yamaoka 2002), may 
omprise a previously overlooked nearby population ofCV-type binaries with low mass-transfer rates. However, if the very blue obje
t dete
tedin 1974 was indeed the presently identi�ed V379 Peg, the reported magnitude (15 mpg)
orresponds to MV � +7, whi
h is unusually faint for a CV-type outburst (
f. Warner1987). V379 Peg 
an alternatively be a deta
hed binary of a white dwarf and a red dwarf.The narrowness of the emission lines and the la
k of short-term photometri
 variabilitymay prefer the deta
hed binary interpretation. In either 
ases, the 
laimed very blueappearan
e of the spe
trum in 1974 (Lipovetskii and Stepanyan 1981) still remains amystery.This work is partly supported by a grant-in aid [13640239 (TK), 14740131 (HY)℄ fromthe Japanese Ministry of Edu
ation, Culture, Sports, S
ien
e and Te
hnology. Part ofthis work is supported by a Resear
h Fellowship of the Japan So
iety for the Promotionof S
ien
e for Young S
ientists (MU). This resear
h has made use of the Digitized SkySurvey produ
ted by STS
I, the ESO Sky
at tool, and the VizieR 
atalogue a

ess tool.
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holas Coperni
us University, ul. Gagarina 11, 87-100 Toru�n, Poland;e-mail: gm�astri.uni.torun.pl, aniedzi�astri.uni.torun.pl2 Almukantarat Astronomi
al Club, Ni
olaus Coperni
us Astronomi
al Center, ul. Barty
ka 18, 00-716Warszawa, Poland; e-mail: ad-astra�wp.pl
Name of the obje
t:BD +14Æ5016 = GSC 01720-00658 = SAO 108714Equatorial 
oordinates: Equinox:R.A.= 23h36m55:s367 DEC.= 15Æ48006:0043 2000Observatory and teles
ope:Piwni
e Observatory, 135mm semi-automati
 CCD 
ameraDete
tor: SBIG ST-7 CCD CameraFilter(s): SBIG CFW-8 V , BDate(s) of the observation(s):2002.09.13 { 2002.11.07Comparison star(s): GSC 01720-00595, GSC 01720-00518, GSC 01720-00735Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: EW

Table 1. Times of minimaMin. HJD Error Type Filter O � C [day℄2452534.2999 0.0014 II V �0:00102452534.6031 0.0008 I V �0:00162452552.7715 0.0013 II V +0:00082452553.073 0.003 I V �0:00242452582.706 0.002 II V +0:00142452583.007 0.002 I V �0:00142452583.3386 0.0032 II B �0:00282452583.6441 0.0011 I B �0:0018
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Remarks:BD +14Æ5016 was found to be variable during the Semi-Automati
 VariabilitySear
h program at the Piwni
e Observatory. The presented photometri
 data were
olle
ted in both B and V �lters, during 16 moonless nights between Septemberand November 2002. 334 individual measurements of brightness were made, 275 inV band and 59 in B. The shape of the phased light 
urve, presented in Figure 1,indi
ates variability of the W UMa type.
A

ording to SIMBAD, BD +14Æ5016 is a V=9:m50 magnitude star of F2 spe
traltype, with B � V=0:m31. Our observations show that at the maximum light thestar rea
hes V=9:m28 and B=9:m63. The primary and se
ondary minima have anamplitude of �V1=0:m47 and �V2=0:m41 respe
tively. The observed amplitudes in Bare identi
al. No noti
eable 
olour variation with phase was dete
ted. The phase-averaged (B � V )=0:m35. (Note that our B, V magnitudes are not transformedto the standard system.) The maximum following the se
ond minimum is 0:m04fainter in both bands suggesting presen
e of a spot pla
ed on the surfa
e of one ofthe 
omponents.Di�erential aperture photometry and astrometri
 redu
tion of the CCD frameswere applied. The 
oordinates and magnitudes of 
omparison stars were takenfrom TYCHO-2 Catalogue (H�g et al. 2000). The V and B magnitudes were
al
ulated from the following formulae:V = Vt � 0:090(Bt � Vt); (1)B = V + 0:850(Bt � Vt): (2)The period was found with the ANOVA method of S
hwarzenberg-Czerny (1996).The times of both minima were 
omputed from the presented light-
urve with theKwee-van Woerden method (Kwee, van Woerden 1956). A preliminary ephemerisfor the primary minimum is:Min: I = HJD 2452558:1703 + 0:d636889� E:�0:0003 � 0:000004 (3)The shape of the phased light 
urve (Fig. 1) 
learly shows that the se
ondaryminimum is lo
ated at phase �=0.52. This fa
t is 
on�rmed by large O�C values
al
ulated from equation (3) for the observed se
ondary minima. Therefore thefollowing ephemeris for the se
ondary minimum has been obtained:Min: II = HJD 2452557:8658 + 0:d636889� E:�0:0006 � 0:000004 (4)To estimate a

ura
y of 
al
ulated minima the 
olle
ted data were divided in threesessions and for ea
h session individual times of minima were determined by thedigital tra
ing paper method. The O � C values, presented in Table 1, were 
al-
ulated for primary and se
ondary minima from equation (3) and (4) respe
tively.
A
knowledgements:This resear
h made use of the SIMBAD data base, operated by the CDS in Stras-bourg, Fran
e.
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Figure 1. V , B and 
olour 
urves obtained for GSC 01720-00658

Referen
es:H�g, E., Fabri
ius, C., Makarov, V. V., Urban, S., Corbin, T., Wy
o�, G., Bastian, U.,S
hwekendiek, P., Wi
ene
, A., 2000, A&A, 355, L27Kwee, K. K., van Woerden, H., 1956, Bull. Astr. Inst. Netherlands, 12, No. 464, 327S
hwarzenberg-Czerny, A., 1996, ApJ, 460, L107
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PERIOD CHANGE IN S SEXTANTIS

TEMPLETON, M. R.; MATTEI, J. A.Ameri
an Asso
iation of Variable Star Observers, 25 Bir
h St., Cambridge, MA 02138, USA;email: aavso�aavso.org
S Sextantis is a well-observed Mira variable, with a mean period of roughly 260 days.Mer
h�an Ben��tez & Jurado Vargas (2000) found a strong period de
rease in S Sextantisbased upon AFOEV and VSOLJ data spanning JD 2442000 to 2451340 (1973 - 1999).They found that the period de
reased monotoni
ally from the GCVS period of 264.8 daysto under 250 days, mu
h larger than would be expe
ted from \normal" 
y
le-to-
y
levariations often found in Miras. From this, they hypothesized that S Sextantis had justundergone a helium shell 
ash. A few other variables are known to exhibit similar period
hanges, with T UMi being the most spe
ta
ular 
ase (G�al & Szatm�ary 1995; Mattei &Foster 2000)We analyzed the S Sextantis data from the AAVSO International Database, whi
his well-
overed from JD2427871 to JD2452433 (1935 - 2002), to determine whether thisperiod 
hange began prior to JD2442000. We used the weighted wavelet transform (Foster1996) developed at AAVSO to study the time evolution of the pulsations. The wavelettransform produ
es a three-dimensional representation of the pulsation behavior with theamplitude as a fun
tion of both time and period.

Figure 1. Wavelet transform of S Sextantis. Contours represent amplitude in magnitudes. The solidline at lower right represents the span of the Mer
h�an Ben��tez & Jurado Vargas data.



2 IBVS 5344
The results of the wavelet transform are shown in Figure 1. We �nd that for the spanof time analyzed by Mer
h�an Ben��tez & Jurado Vargas, the AAVSO data reprodu
es theirobserved period 
hange. However, we �nd that the behavior of the period over time isfar from monotoni
, instead appearing as a \sinusoid" with a period of roughly 50 years,and a full \amplitude" of the period 
hange of nearly twenty days. We also �nd thatthe amplitude of pulsation has 
hanged nearly in lo
kstep with the period, with lowestamplitudes 
orresponding to the shortest periods.The behavior of S Sextantis with time is strange in 
omparison to most Mira variables.Although Miras 
an exhibit very large 
y
le-to-
y
le period variations, they rarely exhibit
hanges that are as orderly as those seen here. Zijlstra & Bedding (2002) make noteof a small group of Miras whi
h exhibit long-term, orderly period 
hanges, giving themthe designation of \meandering Miras." In fa
t the pulsation behavior of S Sextantis isremarkably similar to that of that of T Cep and S Ori, both of whi
h show eviden
e ofthe same sinusoidal variation in period. However, Zijlstra and Bedding note that at least15 per
ent of Miras with periods longer than 400 days show eviden
e of meandering peri-ods. Thus it isn't 
lear whether S Sextantis' behavior has the same 
ause, or whether thismeandering behavior is limited to long-period stars. We show the period and amplitudevariability of S Sextantis with T Cep, R Nor, and S Ori in Figure 2.

Figure 2. Period (solid lines) and amplitude (dotted lines) evolution in S Sextantis and three\meandering Miras:" T Cep, R Nor, and S Ori. Note how the period and amplitude 
hanges appear tobe 
orrelated.
Given the nature of the period variation in S Sextantis, it is unlikely that evolution isthe 
ause. The shell 
ash evolution models of Vassiliadis and Wood (1993) do not exhibitshort-term os
illations in period like those observed here; stars undergoing shell 
asheshave ex
ursions in period of several tens of per
ent, with times
ales of � 1000 y. As yet,we have no explanation of what might 
ause this period variation. Nonlinear intera
tionsbetween two or more pulsation modes have been suggested as reasons for 
haoti
 behaviorin the semi-regular and irregular variables (Bu
hler et al. 1996), and a weakly-nonlinearpro
ess 
ould be at work here. Mode-swit
hing does not seem possible sin
e the period
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and amplitude variations are smooth, and the di�eren
e between maximum and minimumperiods are smaller than the expe
ted di�eren
e between radial overtones. Intera
tionwith a binary does not seem likely as there is no mention of S Sextantis being a 
losebinary or symbioti
 star in the literature, although the sinusoidal nature of the variationis striking. We suggest that S Sextantis is an interesting target for further study.We thank the 288 observers worldwide who 
ontributed the observations that madethis study possible.
Referen
es:Bu
hler, J.R., Koll�ath, Z., Serre, T., Mattei, J., 1996, ApJ, 462, 489Foster, G., 1996, AJ, 112, 1709G�al, J. & Szatm�ary, K., 1995, A&A, 297, 461Mattei, J.A. & Foster, G., 2000, in Variable Stars as Essential Astrophysi
al Tools, C.Ibanoglu, ed., Kluwer: NATO S
ienti�
 A�airs Division, 544, 485Mer
h�an Ben��tez, P. & Jurado Vargas, M., 2000, A&A, 353, 264Vassiliadis, E. & Wood, P.R., 1993, ApJ, 413, 641Zijlstra, A.A. & Bedding, T.R., 2002, private 
ommuni
ation
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CONFIRMATION OF A DOUBLE NATURE OF THE THIRD BODYIN SZ CamGORDA, S. YU.Astronomi
al Observatory, Ural State University, 51 Lenin av., Ekaterinburg, 620083, Russia;e-mail: stanislav.gorda�usu.ru
The e
lipsing binary system SZ Cam is the brightest obje
t of the open 
luster NGC 1502.The primary was 
lassi�ed as O9.5V by Budding (1975). Using high-resolution spe
-tros
opy, Mayer et al. (1994) identi�ed the system as triple, 
omposed of a 
lose binaryorbiting a massive 
ompanion. Lorenz et al. (1998) estimated the minimum mass of thetertiary 
omponent as 19.7 M� and proposed that the third body is a 
lose binary.In this message the preliminary results of a new spe
tral investigation of this e
lipsingbinary are presented. In total 26 CCD spe
tra of SZ Cam 
lose to quadrature phases weretaken with the Coude-e
helle spe
trometer (Musaev, 1996) of the Zeiss-1000 (D = 1m)teles
ope at the Spe
ial Astrophysi
al Observatory by Russian A
ademy of S
ien
es (SAORAS) during three nights in De
ember 2000. In order to provide wavelength 
alibration,one spe
trum of � CMa was taken in the same fashion as those of SZ Cam.The CCD TDK1024 (1242� 1152 pixels, 22.5� 22.5 mi
rons) 
ooled by liquid nitrogenwas used for registration of the spe
tral orders. The linear dispersion was 3 �A mm�1, andthe resolving power was in the range of 39000 to 40000. Useful wavelength interval in ea
horder was �60 �A, and all orders 
overed the range from 3600 �A to 9000 �A. The exposuretime of 30 minutes yielded signal-to-noise ratios of about 40 to 60. Data redu
tion wasperformed with e
helle spe
tra pro
essing program pa
kage DECH20T (Galazutdinov,1992).The most prominent lines besides H� and H� were HeI(4922; 5016; 5876); other lineswere mu
h weaker. In all of the spe
tra HeI lines from the primary and se
ondary 
om-ponents of the 
lose binary as well as those from the third body 
an easily be re
ognized.The line features were �tted with individual Gaussian pro�les for ea
h stellar 
omponentusing the Marquardt nonlinear least squares method for the optimization of the follow-ing parameters: 
entral wavelength, full width at half maximum, and amplitudes of theGaussian fun
tion. The simultaneous �t with three Gaussian fun
tions was required.Typi
al line features and Gaussian �ts of helium lines are shown in Figure 1. Using thisset of three di�erent Gaussian pro�les, it was possible to derive the radial velo
ity 
urvesof the e
lipsing binary 
omponents and the third body. Radial velo
ities were 
al
ulatedin
luding the bary
entri
 
orre
tion for the mass 
enter of the solar system.
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The radial velo
ity 
urves of the primary and se
ondary 
omponents were �tted sepa-rately with fun
tions Vi+Ki sin(2�') (i = 1; 2 for the primary and se
ondary 
omponents,respe
tively) using the linear least squares method to optimize the free parametersKi with�xed systemi
 velo
ities Vi = V0 = �15:3 � 2:5 km/s; here ' denotes the orbital phase.The value of V0 is the arithmeti
 mean of V1 and V2 whi
h 
orrespond to the best �ts ofthe radial velo
ity 
urves when Vi and Ki are regarded as free parameters.

Figure 1. Typi
al pro�le of HeI 4922 spe
tral line around both quadrature phase. Referen
es: The�tted Gaussian fun
tions are drawn as long-dashed, dash-dotted and dashed lines for the primary andse
ondary 
omponent and the third body, respe
tively. The resulting �t is shown as solid line; � { thespe
tral data.
It was estimated that K1 = 196:1� 3:6 km/s, K2 = 269:5� 4:0 km/s and the spe
tro-s
opi
 mass ratio of SZ Cam q = K1=K2 = M2=M1 = 0:73� 0:02. This value of the massratio slightly di�ers from the value q = 0:69 obtained by Lorenz et al. (1998).The radial velo
ities of the third body obtained from de
onvolution of three blendedspe
tral lines of HeI showed variability from night to night. The values of radial velo
itiesand their a

ura
y for the third body are listed in Table 1. The values of phases and radialvelo
ities of the third body averaged over ea
h night are given in the last two 
olumnsof Table 1. The phases were 
al
ulated using the elements of the third body given byLorenz et al. (1998).
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Table 1: The radial velo
ities of the third bodyJD� � 2 400 000 ' HeI 4922 HeI 5016 HeI 5876Vr � Vr � Vr � ' Vr51886.3710 0.794 32.2 2.1 16.8 9.2 24.2 2.351886.3929 0.801 36.8 3.1 11.4 8.4 27.5 2.351886.4148 0.809 39.8 2.1 18.3 3.2 26.0 2.451886.4370 0.817 35.4 2.0 16.3 5.6 21.2 2.151886.4596 0.825 36.6 1.8 11.1 7.2 24.8 2.4 0.826 26.951886.4814 0.833 40.8 2.2 21.1 5.4 29.4 1.8 �2:351886.5033 0.841 42.5 1.9 38.2 7.5 25.8 1.851886.5255 0.849 43.0 2.5 27.5 8.5 24.6 1.851886.5478 0.857 38.2 2.4 { � 28.8 2.751887.4971 0.196 �14.6 6.1 �22.5 6.3 �21.5 2.051887.5193 0.204 �15.3 4.8 �24.3 4.0 �21.3 2.151887.5415 0.212 �15.4 6.1 �31.9 3.5 �26.7 3.1 0.215 �22.751887.5641 0.220 �13.0 3.4 �31.3 4.0 �22.7 2.4 �1:351887.5867 0.228 �17.0 3.9 �23.1 6.1 �25.8 2.951889.1752 0.796 27.6 3.0 9.2 5.0 18.9 1.551889.1967 0.804 29.4 2.5 12.8 4.7 { {51889.2183 0.812 32.2 2.3 16.2 4.2 23.6 1.851889.2398 0.819 40.0 4.0 17.1 3.2 { {51889.2613 0.827 39.4 4.2 17.7 4.0 24.4 1.9 0.825 27.651889.2828 0.835 37.4 3.2 12.4 4.3 � � �1:951889.3044 0.842 43.5 2.6 19.3 4.2 23.7 1.651889.3259 0.850 46.8 3.2 24.6 5.5 27.5 1.8
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Figure 2. Radial velo
ity 
urve of third body. Phase were 
al
ulated using ephemerisJD� = 2448998:d0608 + 2:d7966 � E (Lorenz et al., 1998). Referen
es: The 
urve Vr(') (Lorenz et al.,1998) is shown as solid line; � { data by Lorenz et al.(1998); 
 { our data obtained De
ember 7, 2000(' = 0:p79 { 0:p86), 5 { De
ember 8, 2000 (' = 0:p20 { 0:p23) and 4 { De
ember 10, 2000 (' = 0:p80 {0:p86).
In Figure 2 our data on radial velo
ities of the third body is shown along with the dataand radial velo
ity 
urve of Lorenz et al. (1998). It is seen that (despite the 5 { 7 yearsepo
h di�eren
e between our observation and the results of Lorenz et al., 1998) the radialvelo
ities of the third body obtained by us 
orrespond well with the radial velo
ity 
urve
al
ulated a

ording to the ephemeris by Lorenz et al. (1998).It is also ne
essary to note that the mean values of the radial velo
ities of the thirdbody obtained by us at the same phases in De
ember 7, 2000 (JD 2451886) and De
ember10, 2000 (JD 2451889) are pra
ti
ally equal (see Table 1).Thus, it is possible to make a 
on
lusion that the third 
omponent in the system isreally a 
lose binary (though we register radial velo
ity variations of primary 
omponentonly) and the light elements for the third body obtained by Lorenz et al. (1998) are
on�rmed.The author thanks administration of SAO RAS for granting observing time on theteles
ope. Spe
ial thanks to Dr. By
hkov V.D. for his help in 
ondu
ting the observations.

Referen
es:Budding, E., 1975, Ap&SS, 36, 329Galazutdinov, G., 1992, SAO RAS, 92 preprintLorenz, R., Mayer, P., Dre
hsel, H., 1998, A&A, 332, 909Mayer, P., Lorenz, R, Cho
hol, D., Irsmambetova, T. R., 1994, A&A, 288, L13Musaev, F., 1996, Ast. L., 22, 715
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LX And was originally dis
overed as an RV Tau star during a survey for RR Lyr-typestars (Kinman et al. 1982). Uemura et al. (2000) revealed that the obje
t a
tually showsdwarf nova-type outbursts. Following this new 
lassi�
ation, Morales-Rueda and Marsh(2002) spe
tros
opi
ally 
on�rmed the dwarf nova-type nature. Although the orbitalperiod has not been established, the outburst 
hara
teristi
s (Uemura et al. 2000) andinfrared 
olors (Hoard et al. 2002) make a 
lassi�
ation of an SS Cyg-type dwarf novalikely.The mean periods of LX And have been reported to be 36.469 d (Kinman et al.1982) or 21{30 d, most likely �26 d (Uemura et al. 2000). The obje
t has been 
loselymonitored by visual observers around the world sin
e the dis
overy of the dwarf nova-type nature. From the re
ent outburst dete
tions, we noti
ed a dramati
 
hange of theoutburst properties of this obje
t.Figure 1 shows the long-term light 
urve based on the observations reported to VS-NET (http://www.kusastro.kyoto-u.a
.jp/vsnet/) and Uemura et al. (2000). Thea

ura
y of the visual observations are usually 0.2{0.3 mag, whi
h would not a�e
t thefollowing dis
ussion. Table 1 shows the list of outbursts. The initial date of the outburstdete
tions and the observed maxima are given. When there are suÆ
ient data around thepeak brightness, we took an average of the observations.Table 2 shows the mean outburst intervals of the 
ontinuous segments of the light
urve (there are unavoidable gaps in observation around the solar 
onjun
tion). Themean intervals and the errors were determined by using a linear �t to the observed timesof the outbursts.The data 
learly demonstrate that this obje
t shows a large variation (16{36 d) of theoutburst mean intervals (Figure 2). We have ruled out, by a 
lose inspe
tion of the entiredata, a possibility that a period doubling (30{36 d and 16 d) is not a result of missedoutbursts. A dense CCD light 
urve by Uemura et al. (2000) also reje
ts this possibility.The ratio between the maximum mean interval �Tmax and the minimum mean interval�Tmin is 2.2, whi
h far ex
eeds the typi
al values (1.2{1.5) reported in other SS Cyg-typedwarf novae (Bian
hini 1990). LX And is thus shown to be a rare system with a hugevariation of long-term outburst intervals. Although it was not 
learly demonstrated, areport of a long-term variation of mean magnitudes (Kinman et al. 1982), whi
h originally
lassi�ed the obje
t to be an RVb type star, may have been a result of a similar long-termtrend.
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Figure 1. Light 
urve of LX And based on VSNET observations and Uemura et al. (2000). The largeand small symbols, and open squares represent positive and negative (upper limit) visual observations,and CCD observations, respe
tively.
Table 1. Outbursts of LX And.JDa Max JDa Max JDa Max51484 12.2 51950 12.6 52337 12.951511 13.0 51990 14.2b 52466 14.2b51535 12.8 52123 13.4 52496 12.951567 12.7 52142 13.0 52512 12.951603 12.3 52155 12.5 52528 13.151769 12.4 52189 12.3 52547 12.851814 12.5 52229 13.0 52565 13.151850 12.4 52263 14.7b 52578 13.651881 13.5 52290 12.5 52594 13.451912 12.2 52319 13.2a JD�2400000.b True maximum probably missed.
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Table 2. Mean outburst intervals.Start End Period ErrorJD�2400000 (d) (d)51484 51603 29.4 1.451769 51990 35.6 0.852123 52155 16.0 1.752155 52337 31.0 1.452496 52594 16.5 0.3
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Figure 2. Variation of the mean outburst intervals of LX And.
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As suggested by Bian
hini (1990) and Ak et al. (2001), su
h a long-term variation 
anbe attributed to solar-type a
tivity 
y
le in a 
ata
lysmi
 binary. LX And would be apromising target for a future more 
omprehensive work in sear
h of a further signature ofa solar-type a
tivity 
y
le.An alternative explanation is the dramati
 
hange of the state of the a

retion disk, asdemonstrated in the SU UMa-type dwarf nova V503 Cyg by Kato et al. (2002). In this
ase, we do not ne
essarily require a variable mass-transfer rate, but would require a stillunidenti�ed me
hanism 
ausing the state 
hanges in the a

retion disk.We are grateful the members of VSNET for reporting 
ru
ial observations. This workis partly supported by a grant-in-aid (13640239) from the Japanese Ministry of Edu
ation,Culture, Sports, S
ien
e and Te
hnology.

Referen
es:Ak, T. and Ozkan, M. T. and Mattei, J. A., 2001, A&A, 369, 882Bian
hini, A., 1990, AJ, 99, 1941Hoard, D. W., Wa
hter, S., Clark, L. L., Bowers, T. P., 2002, ApJ, 565, 511Kato, T., Ishioka, R., Uemura, M., 2002, PASJ, in press (astro-ph/0209233)Kinman, T. D., Maha�ey, C. T., Wirtanen, C. A., 1982, AJ, 87, 314Morales-Rueda, L., Marsh, T. R., 2002, MNRAS, 332, 814Uemura, M., Kato, T., Watanabe, M., 2000, IBVS, No. 4831



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5347 Konkoly ObservatoryBudapest2 De
ember 2002HU ISSN 0374 { 0676
PHOTOMETRY OF OW Gem

KAISER, D.H.1; HENDEN, A. A.2; DVORAK, S.3; GARCIA-MELENDO, E.4; GOMEZ-FORRELLAD,J. M.5; HOWELL, J. A.6; KOFF, R. A.7; KUEBLER, P.8; LUBCKE, G. C.9; MARTIN, B.10; NELSON,R. H.11; PULLEN, A. C.12; TERRELL, D.13; WEST, D.14; WILLIAMS, D. B.15; WOLF, G. W.16;ZISSELL, R. E.171 2631 Washington St., Columbus, Indiana 47201; USA, e-mail: dhkaiser�sprynet.
om2 Universities Spa
e Resear
h Asso
iation/U.S. Naval Observatory, P.O. Box 1149, Flagsta�, AZ 86002-1149,USA; e-mail: aah�nofs.navy.mil3 Rolling Hills Observatory, 1643 Nightfall Dr., Clermont, Florida 34711, USA; e-mail: sdvorak�

.rr.
om4 Esteve Duran Observatory Foundation, Montseny 46, El Montanya, 08553 Seva, Bar
elona, Spain;e-mail: duranobs�astrogea.org5 Esteve Duran Observatory Foundation, Montseny 46, El Montanya, 08553 Seva, Bar
elona, Spain;e-mail: jmgomez�astrogea.org6 3522 NW 18th Avenue, Gainesville, FL 32605, USA; e-mail: astrogator�mindspring.
om7 980 Antelope Drive West, Bennett, Colorado 80102, USA; e-mail: bob.ko��tds.net8 1550 Bla
kstone Drive, Columbus, OH 43235; e-mail: pkueb�aol.
om9 3817 Patri
k Henry Way, Middleton, Wis
onsin 53562, USA; e-mail: gil2�ix.net
om.
om10 The King's University College, 9125-50th Street, Edmonton, Alberta T6B 4H3, Canada;e-mail: bmartin�kingsu.ab.
a11 1393 Garvin Street, Prin
e George, BC, Canada, V2M 3Z1; e-mail: bob.nelson�shaw.
a12 10215 Davis Road, P.O.Box 930, Wilton, California 95693, USA; e-mail: 
pullen�pa
safe.
om13 Dept. of Spa
e Studies, Southwest Resear
h Institute, 1050 Walnut St., Suite 426, Boulder CO 80302,USA; e-mail: terrell�boulder.swri.edu14 P.O. Box 517, Derby, KS 67037, USA; e-mail:dwest61506�aol.
om15 P. O. Box 58, Whitestown, Indiana 46075, USA; e-mail: dbwilyumz�aol.
om16 SW Missouri State University, Dept. Physi
s, Astronomy and Materials S
ien
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Variability of the long period e
lipsing binary OW Geminorum (= HDE 258878 =BD+17Æ1281, spe
tral type F2 Ib-II, Vmax=8:m22) was dis
overed by Kaiser in 1988 while
ondu
ting a photographi
 nova patrol (Kaiser et al. 1988). Kaiser (1988) also determinedthe system's long period of 1258 days. Williams (1989) dis
overed the high e

entri
ity.GriÆn and Duquennoy (1993) have given a thorough report based on radial velo
itystudies.Four primary e
lipses have o

urred sin
e dis
overy; three have published observa-tions, either visual or photometri
 (Williams and Kaiser 1991; Prave
 1992; Hanzl et al.1993; Hager 1996; Derekas et al. 2002). Unfortunately, 
overage was sparse due to lon-gitudinally limited observing sites or solar 
onjun
tion. The se
ondary e
lipse has had
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Table 1. Standard magnitudes and 
olor indi
es, HendenStar GSC V B � V U � B V �R
 R
 � I
var max 1332.0490 8.217 0.689 0.437 0.418 0.433var primary min 1332.0490 9.673 1.005 0.619 0.589 0.595var se
ondary min 1332.0490 8.317 0.646 0.420 0.390 0.409
omp 1332.0564 9.004 0.239 0.065 0.148 0.158
he
k 1332.0578 9.900 0.325 0.006 0.204 0.206

Table 2. Observers and equipment usedObserver Teles
ope CCD/Photometer Filter(s) CampaignDHK 0.35-m ST-9E BV R
 '95 p, '02 psAAH 1.00-m SITe Tektronix UBV (RI)
 '02 psSD 0.20-m ST-9E V '02 sEGM 0.20-m Starlight Express V '02 pJGF 0.10-m, 0.41-m Starlight Express V '02 psJAH 0.45-m ST-9E V '02 pRAK 0.25-m ST-6 BV (RI)
 '02 pPK 0.35-m FLI V '02 pGCL 0.27-m ST-9E V (RI)
 '02 pACP 0.27-m ST-6 BV (RI)
 '02 pDT 0.40-m, 0.60-m Photometri
s CCD, ST-8 V '95 p, '02 pDW 0.20-m ST-9E V '02 psREZ 0.60-m Photometri
s CCD BV (RI)
 '95 ps, '02 pDBW 0.90-m SSP-3 V '95 pBM 0.20-m Lynxx V '95 pGWW 0.40-m Photometri
s CCD V '95 p
extremely little 
overage published, 
onsisting of three photoele
tri
 observations fromWilliams (Williams 1989).The AAVSO's e
lipsing binary team has 
ondu
ted a multi-�ltered international 
am-paign on OW Gem 
overing the primary and se
ondary e
lipses in 1995 and 2002. Hendenused the USNO 1.0-m teles
ope with a SITe 1024 � 1024 thinned, ba
kside illuminatedCCD and standard Johnson-Cousins standard UBV (RI)
 �lters along with Landolt stan-dards to determine standard magnitudes for the variable and the 
omparison stars. Thesedata are in Table 1 with all errors under 0.01 mag. GSC 1332.0564 was used as the 
om-parison and GSC 1332.0578 as the 
he
k star for all four e
lipses. Derekas et al. (2002)reported possible variability in GSC 1332.0564, although we do not see this in our data.Photometri
 data about all stars within 5 ar
min of the variable are available atftp://ftp.nofs.navy.mil/pub/outgoing/aah/sequen
e/owgem.dat. Sixteen observersfrom two 
ontinents parti
ipated in the 
ampaigns, see Table 2.Results of the 
ampaigns are listed in Table 3. Primary times of minimum were de-termined with the software AV E (Barbera 2000) based on the Kwee and Van Woerdenmethod (Kwee-van Woerden 1956). Using a Fourier 
urve-�tting te
hnique, Nelson de-termined the time of se
ondary minimum. Light 
urves for all e
lipses are found inFigures 1-4.The primary minima are 
onsistent with the light elements given below, whi
h arefrom Williams and Kaiser (1991). The se
ondary minimum o

urs at phase 0.232 usingthe same elements. A full model of OW Geminorum will be published elsewhere.Min: I = HJD 2415779:0 + 1258:d59� E:
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Figure 1.

Figure 2.

Figure 3.
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Figure 4.
Table 3. Times of minimumE
lipse Time of minimum (error)1995 primary 2449760.59 (2)1995 se
ondary 2450053.2 (2)2002 primary 2452277.77 (1)2002 se
ondary 2452570.9 (1)

DT wishes to a
knowledge the 
ontinued support of Keith Gleason at Sommers-Baus
hObservatory for a generous allo
ation of time on the SBO 24-in
h for this and other binarystar proje
ts.
Referen
es:Barbera, R., AVE software (V2.5), http://www.astrogea.orgDerekas, A., Kiss, L. L., Szab�o, Gy. M., F}ur�esz, G., S�arne
zky, K., Heiner, Zs., 2002,IBVS, No. 5239GriÆn, R. F., Duquennoy, A., 1993, The Observatory, 113, 53Hager, T., 1996, JAAVSO, 24, No. 1, 9Hanzl, D., Papousek, J., Cho
hol, D., Prave
, P., 1993, IBVS, No. 3821Henden, A. A., 2000, ftp://ftp.nofs.navy.mil/pub/outgoing/aah/sequen
e/owgem.datKaiser, D. H., Baldwin, M. E., Williams, D. B., 1988, IBVS, No. 3196Kaiser, D. H., 1988, IBVS, No. 3233Kwee, K. K., and Van Woerden, H., 1956, BAN, 12, 327Prave
, P., 1992, IBVS, No. 3793Williams, D. B., 1989, JAAVSO, 18, 7Williams, D.B., Kaiser, D.H., 1991, JAAVSO, 20, 231



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5348 Konkoly ObservatoryBudapest4 De
ember 2002HU ISSN 0374 { 0676
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The early-F star HD 67852 was used as a photometri
 
omparison star with the T80.8 m automati
 photoele
tri
 teles
ope (APT) at Fairborn Observatory1 in our programto follow brightness 
hanges in a large sample of solar-type stars (Baliunas et al. 1998;Henry 1999). It was re
ognized as a low-amplitude variable from 51 Str�omgren by obser-vations in the 2000{2001 observing season and pla
ed on the observing menu of the T30.40 m APT at Fairborn the next year to obtain additional Johnson BV measurements.Very little is known about HD 67852. Olsen (1979) estimated it to be either a reddenedAp star, a � Bootis star, or, less plausibly, a �eld horizontal bran
h star, based on itsStr�omgren indi
es. Gray (1989) obtained a spe
trum and 
lassi�ed it as F0 Vn, notingthat it was broad-lined and possibly somewhat metal-weak. The Hippar
os satellite made64 photometri
 measurements and found no variability (ESA 1997). The Hippar
os meanV = 7:m72, B�V = 0:m245, and parallax of 0.00845 ar
se
onds pla
e the star on the mainsequen
e near the middle of the Æ S
uti instability strip. Gar
��a-S�an
hez et al. (2001)found HD 67852 to be one of 156 stars that have passed or will pass 
loser than �veparse
s to the Sun within �10 Myr of the present; their results show the star en
ounteredthe solar system about 4.3 Myr ago at a helio
entri
 distan
e of 2.9 p
s. By the Hippar
osepo
h, the star had moved out to a distan
e of 118 p
s and 
ontinues to re
ede from theSun with a radial velo
ity of 26 � 7 km s�1 (Gar
��a-S�an
hez et al. 2001).In this paper, I analyze the �360 Johnson BV observations obtained with the T3 APTbetween 2001 September and 2002 May. The data a
quisition, redu
tion, and analysismethods, in
orporating the method of Vani
̂ek (1971), have been des
ribed in Henryet al. (2001). The photometri
 observations were made di�erentially with respe
t toHD 66950 (V = 6:m40, B � V = 1:m06, K0) as the 
omparison star and HD 65123 (V =6:m35, B � V = 0:m51, F6 V) as a 
he
k star. The 
he
k minus 
omparison (K � C)di�erential magnitudes were 
onstant to 0.006 and 0.007 mag (standard deviation) inB and V , respe
tively, whi
h is 
lose to the limit of pre
ision for the T3 APT. Thevariable minus 
omparison (V � C) di�erential magnitudes had standard deviations of0.013 and 0.011 mag in B and V , respe
tively, indi
ating de�nite variability in HD 67852.The individual photometri
 observations are available on the Tennessee State UniversityAutomated Astronomy Group web site2.1For further information on Fairborn Observatory see http://www.fairobs.org.2See http://s
hwab.tsuniv.edu/papers/ibvs/hd67852/hd67852.html.
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An important feature of the Vani
̂ek te
hnique is its ability to �nd multiple periodswithout prewhitening. Power spe
tra of the (V �C) and (K�C) di�erential magnitudes inboth the B and V passbands were 
omputed with the Vani
̂ek method over the frequen
yrange 0.01{50 day�1, whi
h 
orresponds to the period range 0.02{100 days. No eviden
efor periodi
 variability in the (K �C) observations was found, 
on�rming the suitabilityof the 
omparison and 
he
k stars as photometri
 referen
es. The results for the (V �C)observations in B are given in Figure 1, whi
h has been trun
ated at a frequen
y of20 day�1 sin
e no variability at higher frequen
ies was found.

Figure 1. Power spe
tra of the HD 67852 Johnson B observations obtained with the T3 APT. The toppanel reveals the strongest frequen
y at 11.3027 day�1. With that frequen
y �xed, the power spe
trumin the middle panel was 
omputed, revealing a se
ond frequen
y at 10.3756 day�1. The power spe
trumin the bottom panel was 
omputed with the �rst two frequen
ies �xed and reveals no additionalfrequen
ies.
Two frequen
ies were dete
ted, 
orresponding to periods of 0.088474 and 0.096380 days.The peak-to-peak amplitudes in B were 23.3 and 15.7 mag, respe
tively. As 
an be seenin the middle panel of Figure 1, the identi�
ation of the se
ond frequen
y is somewhatambiguous; it and its 1-day alias have similar redu
tion fa
tors. Therefore, it is possiblethat 11.377 day�1 is the 
orre
t se
ond frequen
y. Essentially the same results wereobtained with the V dataset. The results are summarized in Table 1. The B=V amplituderatios for the two periods are 1.46 and 1.63, respe
tively. The times of minimum in thetwo passbands agree within their errors for both periods.
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Table 1. Photometri
 Analysis of HD 67852.Peak-to-PeakPhotometri
 Nobs Frequen
y Period Amplitude TminBand (day�1) (days) (mmag) (HJD � 2; 450; 000)B 371 11.3027 0.088474 23.3 2,300.031�0.0003 � 0.000002 � 1.5 � 0.00110.3756 0.096380 15.7 2,300.081�0.0002 � 0.000002 � 1.7 � 0.002V 358 11.3028 0.088474 16.0 2,300.030�0.0002 � 0.000002 � 1.3 � 0.00110.3750 0.096386 9.6 2,300.082�0.0002 � 0.000002 � 1.5 � 0.002

The B observations are plotted in Figure 2, where they have been phased with the twoperiods and 
omputed times of minimum from Table 1. To render the low-amplitude vari-ability more evident, the observations in ea
h panel have been prewhitened to remove theother period. The photometri
 variations at both periods 
losely approximate sinusoids.

Figure 2. The Johnson B photometry phased with the two dete
ted periods and times of minimumfrom Table 1. The observations are phased with the 0.088474-day period in the top panel and with the0.096380-day period in the bottom panel. In ea
h 
ase, the data have been prewhitened to remove theother period.
The majority of known Æ S
uti variables are Population I obje
ts pulsating with lowamplitudes in nonradial p modes (Breger 2000). The 
atalog of Rodr��guez et al. (2000)shows that nearly 30% of the 636 known Æ S
uti stars have amplitudes smaller than0.02 mag, whi
h implies that many more low-amplitude variables are yet to be dis
overed.The high-amplitude Æ S
uti stars (HADS) and the Population II SX Phe subgroups have
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mu
h higher photometri
 amplitudes of 0.3 mag or more (Breger 2000). As seen inFigure 5 of Rodr��guez et al. (2000), the high-amplitude stars have low rotational velo
ities(v sin i < 20 km se
�1), while the low-amplitude stars rotate mu
h more rapidly. HD 67852
learly belongs to the more 
ommon low-amplitude, rapidly-rotating subgroup of Æ S
utivariables.Astronomy with automated teles
opes at Tennessee State University is supportedthrough NASA grants NCC5-96 and NCC5-228 as well as NSF grant HRD-9706268.
Referen
es:Baliunas, S. L., Donahue, R. A., Soon, W., & Henry, G. W., 1998, in ASP Conf. Ser.,154, The 10th Cambridge Workshop on Cool Stars, Stellar Systems, and the Sun,ed. R. A. Donahue & J. A. Bookbinder (San Fran
is
o: ASP), 153Breger, M., 2000, in ASP Conf. Ser., 210, Delta S
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Seventy years ago L. Detre initiated a systemati
 photometry survey of bright northernRR Lyrae stars in order to dis
over se
ondary periodi
ities in their pulsation. Sin
e 1954the observations have been 
arried out photoele
tri
ally with the 60 
m Newton teles
opeat Budapest, Sv�abhegy (in integrated light in the �rst three years) and later, sin
e 1972the 50 
m Cassegrain teles
ope at Piszk�estet}o, Mountain station was also used to thephotometry. The observations were made by the sta� of the observatory (mostly by L.Csank, L. Detre, K. Ge�erth, M. Lovas, K. Ol�ah and B. Szeidl).The results on RRab stars with stable light 
urves have partly been published (AN Ser:Kany�o & Szeidl 1974; AT And, SU Dra, RR Leo, TT Lyn, AR Per: Ol�ah & Szeidl 1978;TW Her, VZ Her, AV Peg, TU UMa: Szeidl et al. 1986). In Table 1 we 
olle
ted thetimes of light maxima of the rest of the RRab stars with stable light 
urves ever observedphotoele
tri
ally at Konkoly Observatory. These data might be useful in 
onstru
tingtheir O�C diagrams. The times given in Table 1 are mean values of the blue and yellowmaximum times. (An asterisk in Table 1 indi
ates that the observations were made inintegrated light.)The RRab stars whi
h exhibited Blazhko e�e
t (RS Boo, TT Cn
, Z CVn, XZ Cyg,RW Dra, XZ Dra, DL Her, RR Gem, RR Lyr, BH Peg, AR Ser, RV UMa) were observedmore regularly. The observations of some of these stars have already been published (RSBoo: Kany�o 1986; RW Dra: Szeidl et al. 2001b; XZ Dra: Szeidl et al. 2001a; RR Lyr:Szeidl et al. 1997; RV UMa: Kany�o 1976).A
knowledgements:This work has been partly supported by the OTKA grant T30954.

Referen
es:Kany�o, S. 1976, Comm. Konkoly Obs., No. 69Kany�o, S. 1986, Comm. Konkoly Obs., No. 87Kany�o, S. & Szeidl, B., 1974, Comm. Konkoly Obs., No. 64Lange, G. A. & Firmanyuk, B. N., 1975, Astr. Tsirk., No. 864, 7Ol�ah, K. & Szeidl, B., 1978, Comm. Konkoly Obs., No. 71Szeidl, B., Guinan, E. F., Ol�ah, K. & Szabados, L., 1997, Comm. Konkoly Obs., No. 99Szeidl, B., Jur
sik, J., Benk}o, J. & Bakos, G. �A., 2001a, Comm. Konkoly Obs., No. 101Szeidl, B., Ol�ah, K., Barlai, K. & Szabados L., 2001b, Comm. Konkoly Obs., No. 102Szeidl, B., Ol�ah, K. & Mizser, A., 1986, Comm. Konkoly Obs., No. 89
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Table 1:Star name Times of maxima Star name Times of maximaHJD HJDXX And 2436141.5267* UY Cyg 36397.525036144.4176 36452.474136157.4269 36788.336536451.5846 36790.580036819.4634 40428.439539381.6014 40438.528739389.5510 45896.449539418.460040500.4147 SW Dra 2435238.4795*40515.5918 35561.4846*41605.5121 35562.6230*41983.5145 35569.4597*45604.5560 36613.669236616.5181X Ari 2442403.3775 36644.433342716.5439 43578.470043459.502544172.5208 SZ Gem 2436605.378145622.6365 36614.398937315.4909ST Boo 2435127.6595* 39536.527136673.450236696.4758 VX Her 2436744.468540422.4710S Com 2436670.533536672.2910 RR Leo 2443560.500436693.4080 43911.5572UY Cyg 2435284.5260* V LMi 2436629.511035338.3540* 36630.597936351.5478Remark: ST Boo is probably an RR Lyrae star with Blazhko e�e
t (Lange & Firmanyuk1975).
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NEW ELEMENTS FOR V651 Her AND V1058 OphH�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, Germany; email: sternwartehartha�ly
os.de,tb�stw.tu-ilmenau.de, pk�stw.tu-ilmenau.de

V651 HerThe variability of V651 Her (=S9618 = GSC 962.0663) was announ
ed by Ho�meister(DCEP: 13:m0 � 14:m0) and �rst elements were derived from Berdnikov et al. (1995):Min: I = HJD 2449827:9 + 3:d1745� E:Re
ent estimations, made on 244 photographi
 plates taken with the Sonneberg Obser-vatory 40
m Astrograph, have yield 8 new times of primary minima (see Table 1). Aleast-squares solution in
luding the times of the three deepest measurements from Berd-nikov et al. (1995) yields the following linear ephemeris:Min: I = HJD 2444373:417 + 3:d174878� E:�0:025 � 0:000017With respe
t to the magnitudes given in Table 3, the photographi
 amplitude of V651 Herwas determined to 12:m6 � 13:m9 (Min. II: 12:m9); GCVS type E.
Table 1. Minima of V651 Her a

ording to the ephemeris derived in this paperNr HJD Method� Epo
h O � C Observer1 37112.450 P �2287:0 �0:020 H�aussler2 38528.508 P �1841:0 +0:041 H�aussler3 39293.497 P �1600:0 �0:115 H�aussler4 44370.400 P �1:0 +0:158 H�aussler5 44373.426 P 0:0 +0:009 H�aussler6 44427.411 P 17:0 +0:021 H�aussler7 49132.497 P 1499:0 �0:062 H�aussler8 49475.493 P 1607:0 +0:047 H�aussler9 49634.1239 E 1657:0 �0:0665 Berdnikov10 49808.8747 E 1712:0 +0:0660 Berdnikov11 49827.7782 E 1718:0 �0:0797 Berdnikov� P denotes photographi
 plate minima and E photoele
tri
 observations
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V1058 OphThe variability of V1058 Oph (=S9625) was announ
ed by Ho�meister (EA, 15:m5 � 17:m0photographi
, without ephemeris). A re
ent investigation, made on 214 photographi
plates, has yielded 10 times of primary minima (see Table 3). A least-squares solutionhas yielded the following linear ephemeris:Min: I = HJD 2444749:462 + 5:d688195� E:�0:016 � 0:000025With respe
t to the magnitudes given in Table 3, the photographi
 range of V1058 Ophwas determined to 15:m8 � 17:m3 (Min. II: 16:m1); GCVS type E.Further photometry is urgently needed in the 
ase of V1058 Oph to determine thesubtype of variability. An e

entri
 orbit 
annot be ex
luded for this system.

Table 2. Minima of V1058 Oph a

ording to the ephemeris derived in this paperNr HJD Method� Epo
h O � C1 38583.446 P �1084:0 �0:0132 38640.336 P �1074:0 �0:0053 38856.523 P �1036:0 +0:0314 44402.422 P �61:0 �0:0605 44732.466 P �3:0 +0:0686 44749.430 P 0:0 �0:0327 45056.580 P 54:0 �0:0458 46592.474 P 324:0 +0:0379 46649.374 P 334:0 +0:05510 48088.400 P 587:0 �0:033� P denotes photographi
 plate minima

Table 3. Comparison starsV651 Her V1058 HerNr GSC/USNO m� GSC/USNO m�1 962.0315 12:m2 410.0503 15:m62 962.2150 12:m8 410.0219 16:m33 962.1517 13:m4 0900-09216665 16:m64 962.0335 14:m0� Magnitudes refer to the B values of the USNO-A2.0 
atalogue
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This resear
h made use of the SIMBAD data base, operated by the CDS at Strasbourg,Fran
e.

Referen
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FR Cn
 = BD +16Æ1753 - A YOUNG ACTIVE MAIN-SEQUENCE STARPANDEY, J. C.1; SINGH, K. P.2; SAGAR, R.1; DRAKE, S. A.31 State Observatory, Naini Tal - 263129, India2 Tata Institute of Fundamental Resear
h, Mumbai 400005, India3 USRA & Code 662, NASA/Goddard Spa
e Flight Center, Greenbelt, MD 20771, USA
The star BD +16Æ1753 (�2000 = 08h32m30:s5 and Æ2000 = +15Æ4902600) of V = 10.43 magand spe
tral type K8V is an opti
al 
ounterpart of the bright soft X-ray sour
e 1ES0829 + 15.9 = 1RXS J083230.9+154940 (Elvis et al. 1992; S
ha
hter et al. 1996; Vogeset al. 1999). BD +16Æ1753 is 33 � 2 p
 distant (Perryman et al. 1997) implying anabsolute magnitude of 7.8 and a ratio of X-ray to bolometri
 luminosity fx=fbol of � 10�3whi
h shows that the star has an a
tive 
orona at at the `saturation' limit. It has been
lassi�ed as an `unsolved' Hippar
os variable star (FR Cn
) of 0.17 magnitudes amplitudevariability (Perryman et al., 1997), and as a suspe
ted BY Dra-type variable, i.e., havingvariability due to the rotational modulation of starspots, by Kazarovets et al. (1999).Using the mean radial velo
ity of 25.5 km/s (Upgren et al. 2002) and the Hippar
osCatalogue distan
e and proper motions, the gala
ti
 spa
e velo
ity 
omponents (U, V,W) of BD +16Æ1753 are (�24:1;�22:8;�5:1) km/s. This 
learly pla
es the star insidethe young disk population boundaries in the (U, V) and (V, W) diagram (Montes et al.2001).Broad band BVR photometri
 observations of FR Cn
 were 
arried out from the StateObservatory Naini Tal using the 2K�2K CCD 
amera during the years 2001 - 2002. Wehave also taken low resolution spe
tra from 104-
m teles
ope at State Observatory NainiTal using the HR-320 spe
trograph with the 1K � 1K CCD 
amera. The dispersion ofthe spe
trograph was 100 �A/mm.Both photometri
 and spe
tros
opi
 data were redu
ed using the standard pa
kagesunder IRAF1. We have been able to do a

urate di�erential photometry as both the
omparison (S1) and 
he
k (S2) stars are within the 130 � 130 �eld of view of the CCD
amera as shown in Fig 1. The 
orresponding USNO-A2.0 numbers for S1 and S2 are1050-05766844 and 1050-05766589. The 
omparison star (S1) is also identi�ed as TYC1392 2110 1. Correlated periodi
 variations have been observed in the V magnitudeand the (V � R) 
olour of FR Cn
. The top and the middle panels of Fig. 2 showthe di�erential magnitude and the (V � R) 
olour variations folded against the mostsigni�
ant period of 0:d827 found (see below). An arbitrary epo
h of JD 2451943.1980has been used. The data shown are from observations 
arried out in 27 November - 5De
ember 2001 (Fig. 2a), 11 De
ember 2001 - 1 January 2002 (Fig 2b) and 31 January1IRAF is distributed by the National Opti
al Astronomy Observatories, USA
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- 4 February 2002 (Fig. 2
). The star was found to be
ome redder when fainter andbluer when brighter. The di�erential magnitudes of the 
he
k star with respe
t to the
omparison star are also plotted in Fig. 2 (bottom panels). No signi�
ant light variationwas dete
ted between the di�erent measures of the 
omparison and 
he
k stars, indi
atingthat the light of the 
omparison star was indeed 
onstant during the observations. Thefull set of data was analysed using the standard period �nding te
hniques and photometri
period 0:d827 � 0:002 was found. The amplitude of variation in V band and 
hange inphase of the minima are tabulated in Table 1. The errors in determination of �V andphase minima are �0:003 mag and �0:03 to �0:06, respe
tively. The light 
urves forthe epo
hs (a) and (
) 
learly show the se
ondary minima indi
ating the presen
e of twospots (or groups of spots) separated by 0.5 in phase. Se
ondary minima 
ould not bedetermined during the epo
h (b) observation.Figure 3 shows a low-resolution normalized spe
trum of FR Cn
 taken on 29 April2002. H� emission is 
learly seen. In late type stars H� emission is a good indi
ator of
hromospheri
 a
tivity. Changes of the photometri
 amplitude and phase on a time s
aleof a few rotations are quite 
ommonly seen among a
tive stars as their spot distributionsvary. The observed rotational period of FR Cn
 is unusually short, however.

Figure 1. Identi�
ation 
hart of FR Cn
, Where S1 and S2 are 
omparison and 
he
k stars,respe
tively.
Its youth, amplitude variation, phase 
hange, H� emission and soft X-ray emissionsuggest that the star FR Cn
 is an a
tive and spotted star with photometri
 period of0:d827� 0:002 (the likely stellar rotation period). It is more likely to be a single star thana binary star, given the la
k of radial velo
ity variations (based on two measurements!),although the fa
t that its absolute magnitude is � 0:8 magnitudes brighter than thatof a 
anoni
al K8 V star is a weak eviden
e for a binary status. However, to furtherunderstand the nature of this star, high-resolution spe
tros
opi
 observations 
oordinatedwith simultaneous photometri
 observations are urgently needed. We are a

ordinglyplanning to monitor this obje
t further.
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Table 1: Maximum amplitude in V band (�V ) and phase of the minima at di�erent epo
hsEpo
h �V (mag) Phase minimaI II(a)27 Nov - 5 De
 2001 0.06 0.40 0.90(b)11 De
 2001 - 1 Jan 2002 0.10 0.30 {(
)31 Jan - 4 Feb 2002 0.10 0.27 0.78
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Figure 2. Di�erential V and (V �R) light 
urves of the star BD +16Æ1753 and di�erential V light
urve of the 
omparison star: (a) during 27 November - 5 De
ember 2001; (b) 11 De
ember 2001 - 1January 2002; and (
) 31 January - 4 February 2002
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(b)Figure 3. Low-resolution spe
trum of BD +16Æ1753
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Æ SCORPII: VISUAL PHOTOMETRIC VARIABILITY IN 2000-2002GANDET, THOMAS L.1; OTERO, SEBASTI�AN2; FRASER, BRIAN3; WEST, J. DOUG41 Lizard Hollow Observatory, P.O. Box 77021, Tu
son, AZ 85703-7021 USA; e-mail: tgandet�mindspring.
om2 Liga Iberoameri
ana de Astronom��a (LIADA); Centro de Estudios Astron�omi
os (CEA);e-mail: varsao�fullzero.
om.ar3 Sunninghill Observatory, Sandton, South Afri
a; e-mail: fraserb�Intekom.
o.za4 WestSkies Observatory, Mulvane, KS 67110 USA, USA; e-mail: dwest61506�aol.
om
Æ S
orpii is a previously unremarkable early-B star that underwent a sudden, largevisual outburst and transitioned to a strong Be-state in mid-2000. Otero, Fraser, andLloyd (2001) des
ribed their post-eruption photometry and brie
y dis
ussed the Hippar
osphotometry and some spe
tros
opi
 aspe
ts of the star. Miroshni
henko et al (2001),hereafter METAL, published an extensive study of their post-outburst spe
tros
opy, andthey 
orrelated the Otero, Fraser, and Lloyd photometry with their observations. Æ S
ois also a long-period visual binary star, whose orbit was interferometri
ally determinedby Hartkopf, Mason, and M
Alister (1996) and spe
tros
opi
ally by METAL; the periodis 10.58 years, and the e

entri
ity is extremely high.This paper des
ribes Æ S
o's visual photometri
 behavior from the outburst's dis
ov-ery in 2000 through 11 O
tober 2002 and 
orrelates it with some aspe
ts of METAL'sobservations. Our observations show that a quasi-periodi
 and transient variation of very
lose to 71 days in length existed during most of the outburst, through approximately1 June 2002. That quasi-periodi
 variation is superposed upon a long-term trend of so farindeterminate length. We also identify three main phases of the outburst and determineestimated dates for the outburst's start and for the long-term trend maximum.Our light 
urve shows that the amplitude of the 71-day variability has generally de-
reased with time, and that there are time intervals, of approximately the same length asthe 71-day quasi-periodi
 variability, during whi
h the amplitude appears to have beenstatisti
ally zero (i.e., \lulls"). During the last �75 days of our data, only the long-termvariability has been apparent. A fuller dis
ussion of our data is in preparation.The existen
e of a putative periodi
ity of 78 days in published radial velo
ity data(dating from 1903 through 1975) and in the early outburst photometry was suggested byGandet (2001a); the period was later estimated to fall between 68 and 78 days (Gandet,2000b). A �70-day-long variability is 
onsistent with the time s
ale of the variations inthe H� EW and relative intensity reported in METAL during �50 days on either sideof periastron. We note, without bias, the intriguing similarities between the putativespe
tros
opi
 period and the photometri
 mid-term-length variation reported here, andof their transient nature.Our observations 
onsist of previously published (Otero et al. 2001) visual (v) andphotoele
tri
 photometry (V); and from more re
ent visual (Otero), photoele
tri
 (Fraser)
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Table 1.Comparison Star Magnitudes and ColorsSite* Star HR V B � V U �B Sp. Type1 � S
o 6527 1.62 �0.23 �0.89 B2IV+B(1)1 � Sgr 6879 1.84 �0.03 �0.13 B9.5III1 � Pav 7790 1.93 �0.20 �0.71 B2IV1 � Sgr 7121 2.09 �0.21 �0.75 B2.5V1 
 Cen 4819 2.16 �0.02 �0.01 A0IV+A1IV1 � Lup 5469 2.30 �0.22 �0.89 B1.5III(1)1,3 �1;2 S
o(2) 5984 2.50 �0.07 �0.87 B1V1,2,3 !1 S
o 5993 3.95 �0.04 �0.81 B1V3 � Lib 5902 5.03 �0.03 �0.56 B2.5V2 HD 142315 || 6.86 +0.04 �0.21 B8VNotes: (1) Low amplitude (�0.05 mag) � Cep variables. Their use does not a�e
t the visual datameaningfully; there are no other suitable 
omparison stars when Æ S
o is near this magnitude.(2) Unresolved visually. The V magnitude is the 
ombined magnitude; the 
olors and spe
tral type ofonly the primary 
omponent are given. The two 
omponents are virtually identi
al in 
olor and spe
traltype.* Site 
odes: (1) Buenos Aires, Argentina (Otero); (2) Sunninghill Observatory, South Afri
a (Fraser);(3) Lizard Hollow Observatory, Arizona USA (Gandet).

and CCD V photometry (Gandet). A qualitative 
omparison of the visual observationswith the PEP and CCD data (see Figure 1) beautifully demonstrates the notable pre
isionof whi
h visual observations are 
apable using the observing te
hniques developed by SO(des
ribed in Ste
 et al 2002). The individual observations are available in ele
troni
tabular form, at the IBVS website as 5352-t2.txt.Fraser used a .20-m SCT with an Opte
 SSP-3 photometer. He used the 
omparisonand 
he
k stars given in Otero et al (2001). Otero used a set of 
omparison stars fromwhi
h the two 
losest to Æ S
o in magnitude at any one time were 
hosen. Gandet used a.28-m SCT, stopped to a 1-in
h aperture, with an SBIG ST7-E CCD photometer and V(Bessell) �lter. Table 1 lists the 
omparison and 
he
k stars, and their adopted Johnsonmagnitudes and 
olors, used at ea
h site.Fraser adopted the di�erential photoele
tri
 photometry redu
tion te
hniques used inthe AAVSO PEP observing program, whi
h results in magnitudes on the Johnson system.No 
orre
tions for 
olor or extin
tion were applied to Otero's visual observations (Ste
 etal., 2002).Gandet used aperture photometry to determine di�erential V and B�V with respe
t to!1 S
o on two nights and �1;2 S
o on one night; both 
omponents of � S
o were in
ludedwithin the aperture. Mean extin
tion and seasonal transforms measured previously atthe LHO site were used to pla
e the observations on the Johnson system; the V -bandextin
tion 
oeÆ
ient at the LHO site is quite 
onsistent between nights of photometri
quality within a parti
ular season. The nominal B�V di�eren
e, Æ S
o minus !1 S
o, of�0.08, was adopted for the transforms, and the resulting 
orre
tions were no larger than0.015 mag in V .We have therefore assumed that all of our observations are on the Johnson system.Our B-band data are too few to 
on�dently rea
h a 
on
lusion about 
olor variations,but there is some indi
ation that the star may have reddened by up to �0.1 in B � Vsin
e the outburst began.
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Otero's visual magnitudes (�lled 
ir
les), Fraser's (open 
ir
les), and Gandet's CCD Vmagnitudes (
rosses) are shown in Figure 1, plotted against Geo
entri
 JD. The estimatedmaximum internal un
ertainty of the PEP and CCD observations is �0.02 mag and�0.05 mag for the visual observations.

Figure 1. Visual, PEP V , and CCD V observations, through 11 O
tober 2002, of Æ S
orpii. See textfor an explanation of the symbols.
We used S
argle's periodogram algorithm, as implemented in the AVE software (Bar-ber�a, 2000), to sear
h the entire data set of our raw magnitudes for peaks in the powerspe
trum. The range of inverse frequen
ies tested was from .1 to 400 days. The powerspe
trum shows strong peaks near 180, 251, and 400 days. Possible alias periods due toseasonal gaps in the observations are related to the true period by 1/Palias = (1/Ptrue)� n/365.25 days (see, e.g., Per
y and Kastruko� 2001). If a truly periodi
 variability of71 days in length is present in our data, then the three strong peaks are 
losely relatedby that relation to the �800-day time interval 
overed by the observations and to the ap-proximate length of the observing season; the 180-day peak 
orresponds to an \observinggap" of �71 days. The magnitude range of the long-term trend has so far been �0.6 magwhile the amplitude of the mid-term variation, when it is visible, has averaged �0.2 mag,so the long-term variation would therefore be expe
ted to dominate the power spe
trum.We 
on
luded, as a result, that two of the strong peaks are aliases, and the 180-day peakis a signature of variability of �71-days.The next strongest peaks in the power spe
trum are at 68 and 88 days, but the peaksat inverse frequen
ies larger than about 70-75 days 
ould be ruled out by the �rst twoseason's photometry. There were no signi�
ant peaks near one day in the power spe
trum.Variability greater than 0.01 mag on a time s
ale �3.0 hours was not seen in observationsmade by Fraser and Gandet on three separate nights; those observations, and the largedi�eren
e in longitude between their sites, virtually rule out any variations on a time s
alenear one day on those nights.To determine probable dates for the outburst's start and long-term maximum light,we performed a least squares, quadrati
 �t to our raw magnitude data; the solid 
urve
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in Figure 1 represents the resulting �t. Assuming a nominal pre-outburst magnitude ofV=2:m32 (Ho�eit and Jas
hek, 1982), our admittedly 
rude approximation indi
ates thatthe outburst began on about JD 2451600, shown in Figure 1 by the left-fa
ing arrow. Thatdate qualitatively agrees with METAL's estimate. The long-term trend's maximum, aspredi
ted by our quadrati
, o

urred on approximately JD 2452240; that date is 
lose totwo 71-day 
y
les after the de
rease in disk density found by METAL and is within 4% ofsix 71-day 
y
le lengths after periastron. The verti
al dotted line in Figure 1 representsthe time of periastron passage determined by METAL.There are at least three possible lulls visible in the Figure 1 and 2 light 
urves, ea
hof approximately 70-75 days in length, during whi
h the magnitude residuals are essen-tially 
onstant. The average standard deviation of the mean magnitude during a lull is��0.02 mag, while the same quantity for ex-lull intervals is ��0.10 mag, 
al
ulated usingthe residuals from the quadrati
 �t to the entire data set.The �rst two (sequential) lulls begin on approximately JDs 2451940 and 2452100; theyo

ur before the long-term trend maximum and 
ould not have begun less than �145 daysapart. The �rst lull begins �140 days after periastron, whi
h is very 
lose to the timeMETAL �nds that the disk density de
reased suddenly; that interval is within 1.5% oftwo 71-day 
y
les long. Be
ause of gaps in the data, we do not know if the lulls reo

urwith a 
hara
teristi
 frequen
y or if ea
h lull's duration is the same. The third putativelull begins by JD 2452287, at the latest, and lasts through approximately JD 2452355, aninterval of �65 days; however, be
ause of a gap in the observations, the duration of thislull 
ould be as long as �71 days.The last re
ognizable 71-day 
y
le begins on about JD 2452355, following the end ofthe putative third lull, and ends on about JD 2452420. We 
an only say that it is aminimum of �65 days in length; its time-of-onset may not have been observed; a longerduration is not be ruled out by our observations.Figure 2 is an expanded time s
ale of our data after long-term maximum. A quadrati
�t made to only these data (dotted line) 
learly shows a departure from the quadrati
 �tto the entire data set (solid line). The des
ending bran
h is steeper than the as
endingbran
h, whereas the des
ending bran
h of the 71-day variation is shallower than theas
ending bran
h. The magnitude residuals, from the post-maximum quadrati
 �t, of themost re
ent �65 days of our data set are essentially zero.While �tting separate quadrati
s to subsets of the data may apparently represent thelong-term brightness variation's behavior more 
losely, that pro
ess 
ould be extended toin
reasingly shorter time intervals without gaining ne
essarily meaningful physi
al insight,and potentially useful information on the gross behavior of the brightness variations 
ouldbe lost. We therefore adopt the \one-quadrati
-�ts-all" approa
h we have used here asbeing adequate for our purposes, but note that there are no a priori reasons to expe
tthe light 
urve to be either symmetri
al or unsymmetri
al about maximum.Onset of what we 
hara
terize as the 
haoti
 state o

urs on about JD 2452455, al-though the date is somewhat arbitrary, as 
an be seen from Figure 2. A transition to the
haoti
 phase may involve a sudden de
rease in what we have 
alled the quasi-periodi
variability to �35 days, on about JD 2452420 that lasts approximately one 
y
le-length;the stability of the light 
urve appears in
reasingly degraded after that. The quasi-periodi
variability's length may de
rease further until the start of the 
haoti
 state. We 
annotsay either that the quasi-regular photometri
 variability of Æ S
o presented here has hadthe same length, 
hara
ter, or that it has existed at all, at previous epo
hs.The outburst so far may be divided into three phases, or states. The �rst phase is apost-outburst, pre-
haoti
 interval, during whi
h the 71-day quasi-periodi
 variation was
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Figure 2. Æ S
orpii raw magnitudes after long-term maximum. The solid and dashed lines arequadrati
 �ts to the entire data set and to only the post-maximum data, respe
tively. The symbols arethe same as in Figure 1.apparent. Soon after the long-term trend's maximum, a se
ond phase began in whi
hthe 71-day variability initially de
reased in length and the light 
urve gradually entereda 
haoti
 state of behavior. The third, post-
haoti
 state, of the outburst was in progressat the 
ut-o� date of our observations (11 O
tober 2002) and is primarily 
hara
terizedby the presen
e of only the long-term trend variability. If mid-term-length photometri
variability resumes soon after our 
ut-o� data and the length of the lulls remains essentially
onstant, this third phase 
an be 
onsidered a lull.We stress the importan
e of the extremely high e

entri
ity of the binary orbit. AsMETAL has pointed out in 
onne
tion with the eruption's origins, strong intera
tionsbetween the 
omponents and the 
ir
umstellar envelope near periastron passage o

ur.Considered as a binary star, Æ S
o thus presents a virtually unique opportunity to explorequestions of binary- and Be-star evolution taking pla
e in a highly e

entri
, perhapsrelatively rapidly evolving, binary system.The �rst author is gratefully indebted to Anatoly Miroshni
henko for making his Æ S
or-pii paper available prior to publi
ation and for his generous 
ounsel. We are equally in-debted to Arne Henden, Christopher Lloyd, and Myron Smith for their suggestions duringprevious in
arnations of this paper. The 
omments of the anonymous referee were helpfuland 
onsidered.This resear
h has made use of the SIMBAD database, operated at CDS, Strasbourg,Fran
e, and of NASA's Astrophysi
s Data System.
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Name of the obje
t:GO Vul = HBV 327 = GSC 2147.0989Equatorial 
oordinates: Equinox:R.A.= 19h46m35:s4 DEC.= +27Æ505900 2000Observatory and teles
ope:Ond�rejov Observatory, Cze
h Republi
, 0.65-m re
e
ting teles
opeDete
tor: CCD 
amera Apogee AP7 in primary fo
us, Peltier 
ooledFilter(s): Johnson's RDate(s) of the observation(s):18 August 2002 { 12 November 2002Comparison star(s): GSC 2147.1315, GSC 2147.1413Transformed to a standard system: NoAvailability of the data:Upon request, see also http://nyx.asu.
as.
z/�lenka/dbvar/Type of variability: EARemarks:GO Vul was dis
overed as a variable star by Wa
hmann (1966), who derived the�rst light elements:Pri: Min: = HJD 24 34628:337 + 1:d00892787� E:Our measurements phased with this period indi
ate that there are two types ofprimary minimum (see Fig. 1). It implies that the true orbital period is double. Aleast squares �t to all times of minimum light led to the following light elements,whi
h we propose for future use:Pri: Min: = HJD 24 52505:4944 + 2:d0178517� E:The primary and se
ondary minima have an amplitude of 0:m45 and 0:m37, respe
-tively. The minimum times in Table 1 are 
al
ulated by the bise
ting 
ord method.
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Figure 1. The light 
urve of GO Vul phased with the Wa
hmann's period of 1.009 days. The trianglesand 
rosses 
orrespond to the primary minima, the dots and 
ir
les to the se
ondaries, respe
tively.
A
knowledgements:This work was supported by the resear
h plan J13/98: 113200004 Investigations ofthe Earth and the Universe. This resear
h has made use of the SIMBAD database,operated at CDS, Strasbourg, Fran
e, and of NASA's Astrophysi
s Data SystemBibliographi
 Servi
es.

Table 1: New pre
ise times of minimum light for GO Vul.JD Hel. � Error Points Type24 00000 [days℄52505.4943 0.0008 18 Pri.52506.5035 0.0004 51 Se
.52507.5120 0.0006 35 Pri.
Referen
e:Wa
hmann, A. A., 1966, Astron. Abhandlungen Hamburg, 6, 97
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THE ABSOLUTE MAGNITUDE (MV ) OF TYPE AB RR LYRAE STARSKINMAN, T. D.Kitt Peak National Observatory, NOAO,y P.O.Box 26732, Tu
son, Arizona 85726, USA;email: kinman�noao.edu
RR Lyrae stars are 
ommonly used as tra
ers of the halo population in both gala
ti
and extragala
ti
 work. Su
h studies require a knowledge of their absolute magnitude Mv.If their metalli
ity is known, it has been 
ustomary to use an empiri
al linear relation interms of [Fe/H℄: Mv = A[Fe=H℄ +B (1)Chaboyer (1999) gives 0.23 and 0.93 while Ca

iari (2002) gives 0.23 and 0.92 for the
oeÆ
ients A and B, respe
tively. These values are 
onsistent with the widely-used LMCmodulus of 18.50�0.10 (Freedman et al., 2001), van der Marel et al. (2002)). If we assumea mean RR Lyrae metalli
ity of �1.6, these relations give an hMvi of +0.55 or +0.56 withan un
ertainty of about �0.10 mag.; this is in the middle of the range of re
ent dire
tdeterminations of the Mv of type ab RR Lyrae stars (Popowski & Gould, 1999).Kov�a
s & Walker (2001) have given an empiri
al expression for Mv in terms of theperiod (P) and Fourier 
oeÆ
ients (A1 and A3) of the variables:Mv = �1:876 logP � 1:158A1 + 0:821A3 +K (2)Here K is a 
onstant whi
h must be determined. Benedi
t et al. (2002) derived an Mv of+0.61�0.10 for RR Lyrae itself from a parallax derived from HST data; this 
orrespondsto a modulus (
orre
ted for extin
tion) of 7.06. RR Lyrae shows a 41-day modulationof its amplitude (Blazhko e�e
t) and the amplitude of this modulation also varies overa 4-year period (Detre & Szeidl, 1973). Jur
sik et al. (2002) have examined the Fourier
oeÆ
ients of RR Lyrae and shown that they only 
orrespond to those of a normal type abstar when both RR Lyrae has the maximum amplitude of its 41-day 
y
le and when theamplitude of the 4-year 
y
le is at a minimum. Observations that ful�l this 
ondition weremade by Hardie (1955) in the interval JD 2 434 553 to JD 2 434 560. The 
orresponding
y
les in Hardie's data are 34749 to 34761 (using Walraven's period of 0.56683735 days).The Fourier 
oeÆ
ients A1 and A3 derived from this portion of Hardie's data are 0.31539and 0.09768, respe
tively. Using these in eqn. (2), one �nds K = 0.43.One 
an 
he
k this result by 
omparing the absolute magnitudes derived by eqn. (2)against those obtained from eqn. (1) using a group of nearby RR Lyrae stars that haveboth well-determined Fourier 
oeÆ
ients and also known metalli
ities. There are 73 typeab stars whose Fourier 
oeÆ
ients are given by Jur
sik & Kov�a
s (1996) that also haveyThe National Opti
al Astronomy Observatories are operated by the Asso
iation of Universities for Resear
h in Astron-omy, In
., under 
ooperative agreement with the National S
ien
e Founda tion
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[Fe/H℄ given by Layden et al. (1996). For these one 
an 
al
ulate both Mv(Four) fromeqn. 2 with K = 0.43, and also Mv(Fe) from eqn. (1) using Ca

iari's 
oeÆ
ients. Thedi�eren
es (� Mv = Mv(Four) � Mv(Fe)), are plotted in Fig. 1 against (a) log P and(b) metalli
ity [Fe/H℄. Eight of these variables (shown by 
rosses in Fig. 1) have pe
uliarrelations between their Fourier 
omponents a

ording to Jur
sik & Kov�a
s (1996); two ofthese AN Ser ( P = 0:d52 days, [Fe/H℄ = �0.04) and TV Lib ( P = 0:d27 days, [Fe/H℄ =�0.27) 
learly show abnormally large �Mv in Fig. 1. The s
atter in �Mv is larger forstars of longer period and lower metalli
ity. This is understandable sin
e the longer periodstars have lower amplitudes and so their Fourier 
oeÆ
ients will be less well determined fora given photometri
 a

ura
y. Similarly, the metalli
ities will be more poorly determinedin the lower metalli
ity stars whose lines are weaker. Additionally, there may be physi
aldi�eren
es between the Oosterho� I and II populations that 
ontribute to this in
reaseddispersion. Omitting the eight stars that have pe
uliar relations between their Fourier
oeÆ
ients, the remaining 65 stars have a mean value of �Mv of +0.010�0.008 with anrms deviation for a single star of 0.063 mag. If one in
ludes all these stars ex
ept AN Serand TV Lib, the mean value of �Mv is +0.007� 0.008 with an rms deviation for a singlestar of 0.066 mag. Thus the two ways of estimating Mv for type ab RR Lyrae stars givevery similar results in this sample of 71 stars.There will be 
ases where neither [Fe/H℄ is known nor is it possible to get the Fourier
omponents from the light 
urves with suÆ
ient a

ura
y. One 
annot simply repla
ethe expression 
ontaining the Fourier 
oeÆ
ients (in eqn. 2) with a 
onstant be
ausethis expression shows some 
orrelation with log P. An adjustment must be made to the
oeÆ
ient of log P to allow for this; one then gets:Mv = �1:619 logP + 0:20 (3)Calling this absolute magnitude Mv(Per), the di�eren
es ÆMv = Mv(Per) � Mv(Fe) were
al
ulated and are plotted in Fig. 2 against (a) log P and (b) [Fe/H℄ for all 73 stars in theJur
sik & Kov�a
s sample. None of the eight stars that have pe
uliar Fourier 
oeÆ
ients(shown in Fig. 2 by 
rosses) are anomalous in this plot. For all 73 stars the mean valueof ÆMv is �0.003�0.006 mag. with an rms deviation for a single star of 0.048 mag. Forthis sample of stars therefore, eqn. (3) is at least as good an estimator of Mv as eqn (2),although there appears to be a slight trend of ÆMv with [Fe/H℄.A semi-empiri
al relation for Mv in terms of log P and the blue amplitude of thevariable (AB) has been given by Castellani & De Santis (1994) and was further dis
ussedby De Santis & Cassisi (2002). Now AB 
orrelates with log P, and so eqn. (3) 
an alsobe regarded as a simpli�ed version of su
h relationsThe three empiri
al relations given by equations (1), (2) and (3) allow alternative waysof �nding Mv for a sample of RR Lyrae stars that may be used (and 
ompared) dependingon the observational data that is available. They are generally 
onsistent with a widelyused modulus (18.50) for the LMC.A
knowledgements: I would like to thank Dr Carla Ca

iari for helpful 
omments onthis work and also Dr Christine Clement for the use of her program for the Fourier analysisof the light-
urves.

yFor early dis
ussions of su
h relations see Sandage (1958) and Kinman (1959)..
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Figure 1. The magnitude di�eren
e �Mv as a fun
tion (a) of logP and (b) [Fe/H℄

Figure 2. The magnitude di�eren
e ÆMv as a fun
tion (a) of logP and (b) [Fe/H℄
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NEW STR�OMGREN PHOTOMETRY OF AI DRACONIS:NO PULSATIONS DETECTEDKISS, L.L.1;2;y1 S
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s, University of Sydney 2006, Australia; e-mail: laszlo�physi
s.usyd.edu.au2 Hungarian E�otv�os Fellowship, Instituto de Astrof��si
a de Andalu
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Re
ently, Narusawa et al. (2002) reported on short period variability of the brightAlgol-type e
lipsing binary AI Dra
onis. These authors dete
ted periodi
 os
illationswith an amplitude of about 0.03 { 0.05 mag outside e
lipses, whi
h were interpretedas 
aused by the Æ S
uti-type pulsations of the main 
omponent in the system. The
on�rmation of stellar pulsations in an e
lipsing binary system is an important issue assu
h stars are attra
tive observing targets for asteroseismology (e.g. Mkrti
hian et al.2002, Kim et al. 2002). Independent determination of the physi
al parameters (mass,radius, temperature) gives strong 
onstraints on the possible mode identi�
ation, thusallowing a �rm asteroseismologi
 analysis. If 
on�rmed, its e
lipsing+pulsating naturewould imply that AI Dra is one of the brightest (mV =7.05 { 7.83 mag) among su
hstars with a relatively short-period (Porb � 1:19 days). That is why we made follow-upobservations of the star in July, 2002. The main aim of this note is to present our resultson the reported rapid variability.The Str�omgren uvby photometri
 observations were a
quired on 8 nights in July, 2002(all nights between July 19{27, ex
ept July 21). We used the 0.9-m teles
ope of the SierraNevada Observatory (Spain) equipped with a four-
hannel spe
trograph photometer. Forthe di�erential photometry, we used HD 154199 (V = 6:89, b � y = 0:044, m1 = 0:169,
1 = 0:978 mag) and HD 154731 (V = 8:21, b� y = 0:167, m1 = 0:159, 
1 = 0:900 mag)as a 
omparison and 
he
k stars, respe
tively (magnitudes are from SIMBAD database).The same stars were utilized by Narusawa et al. (2002) and other observers as well. Themagnitude di�eren
es remained 
onstant at a level of �0:01 mag in vby and �0:02 in uand the estimated photometri
 a

ura
y of the target data is �0:006 mag in b� y, �0:01mag in V and m1 and �0.015 mag in 
1. We note that hints for variability of the 
he
kstar at the millimag level were dedu
ed (see later). The standardized dataset 
onsistsof 2634 individual points with a total 
overage of 51 hours distributed almost equally intime and is available at the IBVS website as 5355-t2.txtWe 
ould determine three new epo
hs of minimum, two 
orresponding to primaryminima, one to a se
ondary minimum. We list them in Table 1. Data were phased withthe ephemeris HJDmin = 2452480:5581 + 1:1988146E, where the period was taken fromthe GCVS. The phased light and 
olour 
urves are presented in Fig. 1.yON LEAVE FROM UNIVERSITY OF SZEGED, HUNGARY
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Figure 1. The light and 
olour 
urves of AI Dra.
The full light 
urve does not show any extra s
atter (larger than the one expe
tedfrom the observational un
ertainties) whi
h might be asso
iated with some additionalshort period variation. There are several overlapping parts of the phase diagram whi
hwere obtained on di�erent nights. Their agreement also ex
ludes night-to-night variationsof the light 
urve shape larger than 0.015 mag, at least within the eight nights of ourobservations. Furthermore, the 
olour 
urves are 
onsistent with a pure e
lipsing lightvariation with two 
omponents of strongly di�erent temperatures.Besides the visual inspe
tion of the light 
urves, we performed a frequen
y analysis ofthe individual uvby data. For this, we have subtra
ted the mean e
lipsing light variationfrom the original observations. The residual data show the deviations from the mean.Any low-amplitude os
illation is expe
ted to appear at 
ertain but the same frequen
y inall bands with 
hara
teristi
 wavelength dependen
e of the amplitude.For the analysis, we used Period98 of Sperl (1998). Additionally, we have 
omputedFourier spe
tra for the 
omp minus 
he
k data to give further insights into the frequen
y
ontent of our observations (see Fig. 2 for details). The results 
an be summarized asfollows. We 
ould not identify any high-frequen
y 
omponent in the residual light 
urveswith an amplitude larger than 1 mmag. In the low-frequen
y range (i.e. f < 10 
/d) thereis a peak exa
tly at 2 
/d and its alias peaks are also visible (see the window fun
tionin Fig. 2). We attribute this to an observational e�e
t. On every night, the star wasfollowed until its air mass not rea
hed 2{2.3. That is why there is an in
rease in s
atter(and 
onsequently, slight shifts of the mean value) at the ends of the nightly subsets. Sin
enone of the subsets is longer than half a day and they o

ur stri
tly repeatedly, the e�e
t
auses an apparent signal in the observations. And �nally, 
ontrary to our expe
tations,we did �nd a high-frequen
y 
omponent (at f � 31:3 
/d, or P � 46 min), but in
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Figure 2. Frequen
y spe
tra of the residual and 
omp minus 
he
k data. The small insert shows thewindow fun
tion.
Table 1: Times of minimum and Nightfall light 
urve solutionHJDmin 2452479.3600 (I) 2452480.5581 (I) 2452483.5539 (II)primary se
ondarytemperature 9800 K (�xed) 5680�50 Kmean radius 0.287�0.015 0.296�0.015�ll fa
tor 0.67�0.03 1.00�0.03in
lination 77:Æ4�0:Æ5

the 
omparison star data. The amplitude shows the expe
ted wavelength dependen
efor stellar pulsation (the bluer the band the higher the amplitude is). The la
k of thisfrequen
y in the residual data suggests that the 
he
k star is the variable one, not the
omparison. Therefore, we 
on
lude that the se
ondary 
omparison HD 154731 is a low-amplitude Æ S
uti star, whi
h is in a

ordan
e with its spe
tral type (A2). On the otherhand, we 
an safely ex
lude Æ S
uti-type os
illations of AI Dra above the millimag level.The 0.03 { 0.05 mag os
illations reported by Narusawa et al. (2002) are not 
on�rmed.Finally, we have �tted the mean uvby light 
urves of AI Dra to derive physi
al pa-rameters of the 
omponents from Str�omgren photometry for the �rst time. For this, wehave used the Nightfall software of Wi
hmann (1998). We have adopted the spe
tros
opi
mass-ratio of q = 0:43 by Khalesseh (1999), while the primary's temperature was �xed at9800 K (De�girmen
i et al. 2000). The best Nightfall solution was found when in
ludeddetailed re
e
tion 
al
ulations (3 iterations), square-root terms in the limb-darkening lawand fra
tional visibility. All four bands were used to rea
h the optimal �t (Fig. 3). Herethe mean residuals range from �0:0105 mag (in u) to �0:0006 mag (in y). The parameters



4 IBVS 5355

0.8 1 1.2 1.4 1.6

phase

7

7.5

8

8.5

9

m
ag

n
it

u
d
e

V

b+0.4

v+0.6

u

Figure 3. Light 
urve �ts (solid lines) of the mean data (dots) for AI Dra.
of the system, in
luding the three new epo
hs of minimum are summarized in Table 1.Generally, our results are 
onsistent with the previous parameter determinations. These
ondary is likely to �ll its Ro
he-lobe, thus the system is in semi-deta
hed 
on�gura-tion. This is exa
tly the same 
on
lusion as found by, e.g. De�girmen
i et al. (2000).The infrared light 
urve solution of Ar�evalo & L�azaro (2002) is also in good agreementwith ours. Therefore, our Str�omgren photometry gave supporting eviden
e for the overallpi
ture of the system outlined by earlier studies. Further a

urate photometri
 observa-tions are expe
ted to yield more information on the presen
e or absen
e of short periodvariability on a mu
h longer time base.This work has been supported by the MTA-CSIC Joint Proje
t No. 15/1998, OTKA Grant #T032258, the \Bolyai J�anos"Resear
h S
holarship from the Hungarian A
ademy of S
ien
es, the Hungarian E�otv�os Fellowship, FKFP Grant 0010/2001and the Australian Resear
h Coun
il. The NASA ADS Abstra
t Servi
e was used to a

ess data and referen
es. Thisresear
h has made use of the SIMBAD database, operated at CDS-Strasbourg, Fran
e.Referen
es:Ar�evalo, M. J., L�azaro, C., 2002, IBVS, No. 5304De�girmen
i, �O. L., G�ulmen, �O., Sezer, C., et al., 2000, A&A, 363, 244Khalesseh, B., 1999, ApSS, 260, 299Kim, S.-L., Lee, J. W., Youn, J.-H., et al., 2002, A&A, 391, 213Mkrti
hian, D. E., Kusakin, A. V., Gamarova, A. Yu., et al., 2002, ASP Conf. Series,256, 96Narusawa, S., Waki, Y., Ioroi, M., Takeuti, M. , 2002, IBVS, No. 5279Sperl, M., 1998, Comm. Astr. Seis., 111Wi
hmann, R., 1998, http://www.lsw.uni-heidelberg.de/�rwi
hman/Nightfall.html
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A NEW VARIABLE FAINT CARBON STAR IN THE M92 FIELDMEUSINGER, H.Th�uringer Landessternwarte Tautenburg, D-07778 Tautenburg, Germany; e-mail: meus�tls-tautenburg.de

This paper announ
es the dis
overy of the se
ond variable high latitude 
arbon star(FHLCS), J1710.4+4329, by the variability and proper motion (VPM) survey in the M92�eld. The VPM survey is a sear
h proje
t for variable sour
es in two 10 square degrees�elds around the globular 
lusters M3 and M92. Although aimed at the dete
tion ofa
tive gala
ti
 nu
lei, variable stars are found as well by the VPM survey. For example,we re-dete
ted the FHLCS J1714.9+4210 (Meusinger & Brunzendorf 2001) whi
h is oneof the most variable stars among the � 20 000 star-like obje
ts in the database for theM92 VPM �eld.The new FHLCS J1710.4+4329 was also 
lassi�ed as a quasar 
andidate be
ause of itssigni�
ant variability in 
ombination with a zero proper motion. Spe
tros
opi
 follow-upobservations revealed a 
arbon star. The basi
 data on positions (J2000.0) and magnitudesare summarized in Table 1. The R magnitude is taken from the GSC-II. The sour
es of allother data are digitized Tautenburg S
hmidt plates redu
ed in the framework of the VPMsurvey. For a detailed dis
ussion of the observational material and the data redu
tion seeBrunzendorf & Meusinger (2001, 2002). There is no entry in the SIMBAD database atthe position of J1710.4+4329. In parti
ular, the star is registered neither in the GCVS(Kholopov et al. 1998) nor in the 
arbon star database (Alksnis et al. 2001). WithJ1710.4+4329, the number of known C stars in the VPM �eld around M92 in
reases tofour. The 
orresponding C star surfa
e density of > 0:5 per square degree is a fa
torof � 10 larger than the mean value (lower limit) from the SDSS (Margon et al. 2002).A remarkable C star overabundan
e in this �eld has been noti
ed already by Kurtanidze& Nikolashvili (2000).
Table 1. Basi
 data for FHLCS J1710.4+4329.Parameter Value� 17h 10m 27:s0Æ +43Æ 290 24:004UÆ 18:m26�0:m26BÆ 17:m51�0:m08VÆ 15:m96�0:m10R 15:m45�0:m40�� 
os Æ �0:7� 0:9mas yr�1�Æ �0:3� 0:8mas yr�1
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A low-dispersion spe
trum (resolution � 20�A) of J1710.4+4329 was obtained in July2002 with CAFOS at the 2.2m teles
ope of the German-Spanish Astronomi
al Centre onCalar Alto, Spain, equipped with a B-400 grism and a SITe1d CCD. The raw spe
trumwas redu
ed by means of standard MIDAS pro
edures. At �rst glan
e, the spe
trum ofJ1710.4+4329 (Fig. 1) resembles that one shown by Green et al. (1992) for the propermotion 
arbon star CLS50. The Swan C2 bands are very pronoun
ed. On the otherhand, the sharp bandhead of C2 at �6191�A is present in CLS50 but not in J1710.4+4329.Following Green et al., this feature 
an be used as an indi
ator for dwarf 
arbon (dC)stars.

Figure 1. Flux-
alibrated low-dispersion spe
trum (relative 
ux f�) of J1710.4+4329.
In the 
ontext of the VPM survey, the strength of variability of an obje
t is measuredby means of B-band variability indi
es. The variability index of an obje
t is determined bythe number of measured epo
hs and the measured magnitude s
atter in units of the typi
almagnitude s
atter at the same magnitude. The index is dire
tly related to the probabilityof an obje
t to be variable (see Brunzendorf & Meusinger 2001 for more details). In a �rstversion of the survey in the M92 �eld, variability indi
es were 
omputed from the redu
tionof 117 B plates taken between 1964 and 1997 (Brunzendorf & Meusinger 2001). A 
om-pletely revised photometri
 data redu
tion (Brunzendorf & Meusinger 2002) resulted in asubstantial improvement of the photometri
 a

ura
y at the faint end (B � 20) for a re-du
ed number of epo
hs. At the magnitude of J1710.4+4329, the mean photometri
 error(standard deviation) is �0(B) = 0:055 � 0:010. The full range of measured magnitudesfor J1710.4+4329 is B = 17:m35 � 17:m67 (Fig. 2a) with a standard deviation � = 0:08.The 
orresponding variability index of I� = 3:3 means that J1710.4+4329 is variableon a signi�
an
e level larger than 99.9%. With I� > 2, J1710.4+4329 was 
lassi�ed as ahigh-priority quasar 
andidate. 86% of the high-priority 
andidates were spe
tros
opi
ally
on�rmed as quasars (Brunzendorf & Meusinger 2002). This result illustrates that thehigh-priority VPM quasar 
andidates 
onstitute a remarkably 
lean sample of variables.
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Another robust method to dete
t variability from small numbers of unevenly sampleddata is provided by stru
ture fun
tion (SF) analysis. The �rst order SF of B magnitudesis de�ned as S(�) = h[B(t+�)�B(t)℄2i, where � is the time-lag between two observationsand the angular bra
kets indi
ate the time-average. For a stationary random pro
ess witha variability times
ale �min � tvar � �max the SF in
reases from S = 2�20 for � � tvarto S = 2�2 for � � tvar, where �20 is the varian
e due to measurement noise and �2 isthe total varian
e. The plateau of the SF at � > tvar 
an be used to derive a physi
allymeaningful 
hara
teristi
 variability time s
ale. (For more details see e.g., Hughes et al.1992; Meusinger et al. 1994; Simonetti et al. 1985). The SF be
omes more 
ompli
ated ifvariability is a multi-modal pro
ess with di�erent times
ales. The SF from the light
urveof J1710.4+4329 (Fig. 2, right) suggests a dominant long-term variability mode with atimes
ale of a de
ade or longer. This is 
onsistent with the high long-term variabilityindex I� = 2:1 from the VPM survey (for de�nitions see Brunzendorf & Meusinger 2001).Smaller 
u
tuations on shorter times
ales (< 1 yr) are also indi
ated by the SF.

Figure 2. (a) Light
urve B(t) and (b) �rst-order stru
ture fun
tion S(�) for J1710.4+4329.
A 
omparatively small number of U and V S
hmidt plates were measured in the frame-work of the VPM survey. The U and V magnitudes were used for 
olour information only.The magnitude measurements in the di�erent passbands have di�erent time baselines.In order to minimize the e�e
t of long-term variability on the 
olour indi
es the meanmagnitudes given in Table 1 are related to the epo
h interval 1968�2 sin
e the distributionof the observing epo
hs is similar for the three bands in this interval. The magnitudesare 
orre
ted for standard gala
ti
 extin
tion. The extin
tion 
al
ulation from the NED,following S
hlegel et al. (1998), provides AU = 0:082; AB = 0:065; and AV = 0:04.No instrumental 
olour-
orre
tions have been applied sin
e the Tautenburg photographi

olour system 
losely mat
hes the Johnson system.
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Carbon stars 
an be dwarfs, subgiants, giants, or supergiants. The gala
to
entri
distan
e R and the height z above the gala
ti
 plane 
ould therefore be as large as(R; z) �(60 kp
, 35 kp
) for J1710.4+4329. The real distan
e depends of 
ourse on theluminosity 
lass and on the amount of extin
tion by 
ir
umstellar dust whi
h are bothunknown. For a nearby late-type dwarf a non-zero proper motion is expe
ted. Propermotion data were derived from the astrometri
 redu
tion of 135 B plates with a base-line of more than three de
ades and were transformed into the referen
e frame of morethan 600 quasars and unambiguously identi�ed galaxies. The absolute proper motionof J1710.4+4329 is smaller than the dete
tion threshold of less than 1 mas yr�1 (Ta-ble 1). For 
omparison, the 
omponents of the mean absolute proper motion derivedfor the �eld stars are (�3:4 � 0:1;�4:3 � 0:1)mas yr�1 with a mean total proper mo-tion of � =6mas yr�1. The possibility that J1710.4+4329 has by 
han
e su
h a smallproper motion 
an be reje
ted on a signi�
an
e level larger than 98%. As for FHLCSJ1714.9+4210 (Meusinger & Brunzendorf 2001), the zero proper motion of J1710.4+4329does not support an interpretation as a nearby dC.

A
knowledgments:This resear
h is based on observations made with the 2.2m teles
ope of the German-Spanish Astronomi
al Centre, Calar Alto, Spain. The resear
h has made use of theSIMBAD database whi
h is operated at CDS, Strasbourg, Fran
e, the NASA/IPAC Ex-tragala
ti
 Database (NED) whi
h is operated by the Jet Propulsion Laboratory of Te
h-nology under 
ontra
t with the National Aeronauti
s and Spa
e Administration, and ofthe Guide Star Catalogue-II (GSC-II) whi
h is a joint proje
t of the Spa
e Teles
opeS
ien
e Institute and the Osservatorio Astronomi
o di Torino.
Referen
es:Alksnis, A., Balklavs, A., Dzervitis, U., et al., 2001, General Catalog of gala
ti
 Carbonstars, 3d Ed., Balti
 Astronomy, 10, 1Brunzendorf, J., Meusinger, H., 2001, A&A, 373, 38Brunzendorf, J., Meusinger, H., 2002, A&A, 390, 879Green, P. J., Margon, B., Anderson, S. F., 1992, ApJ, 400, 659Hughes, P. A., Aller, H.D., Aller M.F., 1992, ApJ, 396, 469Kholopov, P. N., Samus, N. N., Frolov, M. S., et al., 1998, General Catalogue of VariableStars Volume IV, 4th ed.Kurtanidze, O. M., Nikolashvili, M. G., 2000, IAU Symp., 177, 554Margon, B., Anderson, S. F., Harris, H. C., et al., 2002, AJ, 124, 1651Meusinger, H., Klose, S., Ziener R., S
holz, R.-D., 1994, A&A, 289, 67Meusinger, H., Brunzendorf, J., 2001, IBVS, 5035Simonetti, J. H., Cordes, J. M., Hees
hen, D. S., 1985, ApJ, 296, 46S
hlegel, D. J., Finkbeiner, D. P., Davis, M., 1998, ApJ, 500, 525
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TIMES OF MINIMA OF ECLIPSING BINARIESLACY, C. H. S.Department of Physi
s, University of Arkansas, Fayetteville, Arkansas 72701, USA; e-mail: 
la
y�uark.edu

Observatory and teles
ope:URSA Observatory at the University of Arkansas (ursa.uark.edu); 10-in
hS
hmidt-Cassegrain re
e
tor.Dete
tor: 1020�1530 pixels SBIG ST8EN CCD 
ooled to (typ.)�20ÆC; 1:0015 square pixels; 200(N-S)�300(E-W) �eld ofview.Method of data redu
tion:Virtual measuring engine (Measure 1.96) written by C.H.S. La
y (2002)Method of minimum determination:Kwee & van Woerden (1956)Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Sour
etype RA De
 E 2400000+ P [day℄CO And EA/SD: 01h11m25s +46Æ5704900 03268 00400 52245.65158 3.655326 1HP Aur EA/DM 05h10m22s +35Æ4704700 02401 00760 52263.62901 1.4228192 1CV Boo EA/DM 15h26m20s +36Æ5805300 02570 00511 52321.84559 0.8469935 1SW Cn
 EA/SD: 09h09m00s +09Æ3504200 00812 00083 52339.81190 1.799211 1MU Cas EA/DM 00h15m52s +60Æ2505400 01331 04014 51876.5835 9.652926 2V396 Cas EA/DM 23h13m36s +56Æ4400600 01337 04006 52180.7074 5.50545 2V459 Cas EA/DM 01h11m30s +61Æ0804800 00792 04030 51144.6845 8.458294 2V651 Cas EA/DM 23h48m34s +57Æ4405700 04009 00049 52261.65238 0.9968096 1VZ Cep EA/DM 21h50m11s +71Æ2603800 01497 04470 52054.8522 1.1833648 2DV Cep E 20h43m19s +72Æ2203000 04455 00968 46763.3552 1.1619732 3V1061 Cyg EA/DM 21h07m21s +52Æ0205800 00278 03600 51159.3789 2.346643 1GX Gem EA/DM 06h46m09s +34Æ2405300 02444 00702 52334.75 4.0385 1LV Her EA/DM 17h35m32s +23Æ1003100 00580 02076 52066.6996 18.4359391 4RW La
 EA/DM 22h44m57s +49Æ3902800 03629 02473 52253.6669 10.36922 1FO Ori EA/DS: 05h28m10s +03Æ3702300 00105 02195 52275.6149 18.80058 1V530 Ori EA/DM 06h04m34s �03Æ1104200 04786 01469 52305.3115 6.1107799 1V482 Per EA/DM 04h15m41s +47Æ2502000 03332 00388 52266.8056 2.4467549 1V514 Per EB/DM 03h19m39s +50Æ0701200 03319 01713 52261.5563 1.8191 1RXJ0212.3 E 02h12m19s �13Æ3004100 05283 01513 50185.5067 6.709914 5EN Tau EA/SD: 05h56m43s +25Æ1401800 01867 00549 52296.8535 2.4762 1V1094 Tau EA/DM 04h12m04s +21Æ5605100 01263 00925 49701.7059 8.988487 6AT Vul EA/SD: 19h53m59s +23Æ3305200 02140 02219 50716.3794 3.98039 7BP Vul EA/DM 20h25m33s +21Æ0201800 01837 01644 51063.6717 1.9403491 8
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Sour
e(s) of the ephemeris:1: This paper, 2: La
y et al. (2002), 3: Ratz (2001), 4: Torres (2001), 5: Torres(2002), 6: Kaiser & Frey (1998), 7: Agerer & Huebs
her (1998), 8: Denger (2002)

Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄CO And 52245.65158 0.00016 1 V 0.0000052267.58334 0.00011 1 V �0.00020HP Aur 52252.9581 0.0003 2 V +0.0002 Se
. phase=0.552263.62901 0.00007 1 V 0.0000052267.89787 0.00013 1 V +0.0004052270.74330 0.00014 1 V +0.0001952287.8168 0.0003 1 V �0.000152302.7587 0.0004 2 V +0.002252317.6964 0.0002 1 V +0.000352332.6364 0.0002 2 V +0.000752563.84481 0.00016 1 V +0.0009552607.95200 0.00018 1 V +0.0007452615.7779 0.0006 2 V +0.0011CV Boo 52296.01170 0.00016 2 V �0.00059 Se
. phase=0.552301.94066 0.00010 2 V �0.0005852321.84559 0.00006 1 V 0.0000052323.96230 0.00015 2 V �0.0007752329.8912 0.0003 2 V �0.000852332.85643 0.00007 1 V �0.0000852343.86691 0.00006 1 V �0.0005152346.83147 0.00008 2 V �0.0004352354.87817 0.00007 1 V �0.0001752355.72529 0.00013 1 V �0.0000452380.71035 0.00020 2 V �0.0012952427.7190 0.0003 1 V �0.000852433.64812 0.00012 1 V �0.0006152449.74157 0.00012 1 V �0.0000452471.7622 0.0002 1 V �0.0012SW Cn
 52258.8473 0.0004 1 V �0.000152266.9462 0.0012 2 V +0.0023 Se
. phase=0.552339.81190 0.00024 1 V 0.0000052589.9020 0.0004 1 V �0.000252598.8979 0.0002 1 V �0.0004MU Cas 52262.6990 0.0004 1 V �0.001552519.6565 0.0020 2 V +0.0017 Se
. E=52181.802452600.5550 0.0006 1 V +0.0021V396 Cas 52282.5586 0.0003 2 V +0.0004 Se
. phase=0.552615.63889 0.00011 1 V +0.00094V459 Cas 52252.71631 0.00016 1 V �0.0047052269.6326 0.0006 1 V �0.005052286.5500 0.0002 1 V �0.004252586.75193 0.00013 2 V +0.00445 Se
. E=51148.8375V651 Cas 52244.70689 0.00009 1 V +0.0002752261.65238 0.00007 1 V 0.0000052299.53059 0.00008 1 V �0.0005552518.82918 0.00018 1 V �0.0000852610.53533 0.00008 1 V �0.00041VZ Cep 52463.7053 0.0003 2 V +0.0006 Se
. phase=0.552464.8881 0.0003 2 V �0.000052482.6387 0.0005 2 V +0.000152518.73064 0.00019 1 V �0.00056DV Cep 52440.75806 0.00010 1 V +0.00180
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄V1061 Cyg 52448.8603 0.0003 2 V +0.0011 Se
. phase=0.552482.8861 0.0003 1 V +0.000552589.6558 0.0005 2 V �0.002052602.56431 0.00011 1 V 0.0000052609.60438 0.00012 1 V +0.00011GX Gem 52562.8908 0.0003 2 V �0.0345 Se
. phase=0.5LV Her 52432.8790 0.0003 2 V �0.0067 Se
. E=52064.166952490.72613 0.00020 1 V �0.00007RW La
 52253.6669 0.0003 1 V 0.000052486.9009 0.0004 2 V �0.0055 Se
. E=51076.692552590.5925 0.0004 2 V �0.006152616.58812 0.00018 1 V �0.00148FO Ori 52275.6149 0.0003 1 V 0.0000V530 Ori 52323.6440 0.0002 1 V +0.0002V482 Per 52250.9000 0.0004 2 V 0.0000 Se
. phase=0.552266.8056 0.0003 1 V 0.000052276.5957 0.0003 1 V +0.003152287.6027 0.0004 2 V +0.001452288.8255 0.0006 1 V �0.000952589.7781 0.0005 1 V +0.0009V514 Per 52261.5563 0.0004 1 V 0.000052591.7351 0.0009 2 V +0.0122 Se
. phase=0.5RXJ0212.3 52597.7469 0.0009 2 V +0.0261 Se
. phase=0.5EN Tau 52295.6225 0.0007 2 V +0.0071 Se
. phase=0.5V1094 Tau 52601.87764 0.00014 2 V 0.00000 Se
. E=52601.87764AT Vul 52449.836 0.002 2 V �0.003 Se
. phase=0.5BP Vul 52425.79570 0.00017 1 V �0.0010752487.88765 0.00015 1 V �0.0002952488.81917 0.00020 2 V +0.0006652495.64880 0.00011 1 V �0.0005452562.5517 0.0003 2 V �0.000152595.5379 0.0005 2 V +0.0002Remarks:A sample of the observations has been published by La
y, Hood & Straughn (2001).In that same publi
ation, the ephemeris of WW Cep is wrongly attributed to \Thispaper". The 
orre
t attribution is Agerer (1994).

Referen
es:Agerer, F., 1994, IBVS, No. 4131Agerer, F. & Huebs
her, J., 1998, IBVS, No. 4606Denger, F., 2002, private 
ommuni
ationKaiser, D. H. & Frey, G., 1998, IBVS, No. 4544Kwee, K. K. and van Woerden, H., 1956, BAN, 12, 327La
y, C. H. S., Hood, B. & Straughn, A., 2001, IBVS, No. 5067La
y, C. H. S., Straughn, A. & Denger, F., 2002, IBVS, No. 5251Ratz, S., 2001, BAV Rundbrief, 50, 159Torres, G., 2001, private 
ommuni
ationTorres, G., 2002, private 
ommuni
ation
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DETECTION OF SHORT-PERIOD OSCILLATION IN V592 CasKATO, TAICHI1; STARKEY, DONN, R.21 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan; e-mail: tkato�kusastro.kyoto-u.a
.jp2 AAVSO, 2507 County Road 60, Auburn,, Auburn, Indiana 46706, USA; e-mail: starkey73�m
hsi.
om

V592 Cas was originally dis
overed as a blue, luminous obje
t (LS I +55Æ8) in thenorthern Milky Way. Greenstein et al. (1970) suggested that this obje
t may be a 
ata-
lysmi
 variable (CV), based on their spe
tros
opy. On the blue spe
trum by Greensteinet al. (1970) broad Balmer lines were in absorption, while He ii and C iii/N iii were inemission, whi
h made UX UMa-type CV 
lassi�
ation likely (Warner 1976). Afri
ano andQuigley (1978) obtained high-speed photometry of this obje
t, and 
on
luded that rapid,non-periodi
 variations (up to amplitudes of 0.4 mag) were present. With this �nding, theobje
t re
eived a variable star designation of V592 Cas (Kholopov et al. 1981). Zwitterand Munari (1994) presented a CCD spe
trum, whi
h showed H� and possibly He i inemission, 
on�rming the CV nature. Downes et al. (1995) reported a temporal variationof the emission lines, parti
ularly in the appearan
e of the C iii/N iii lines.Huber et al. (1998) obtained time-resolved photometry and spe
tros
opy, and obtainedan orbital period of Porb = 0.114 d. Huber et al. (1998) suggested that V592 Cas appearsto be a nova-like CV in the period gap. Taylor et al. (1998) reported a radial-velo
itystudy and long-term photometry of this obje
t, and reported a re�ned orbital period of0.115063(1) d. Taylor et al. (1998) also reported the presen
e of superhumps with periodsof 0.12228(1) and possibly 0.11193(5) d, qualifying V592 Cas as a permanent superhumpsystem.Here we report on the dete
tion of short-term, 
oherent photometri
 os
illations inV592 Cas taken on 2002 O
tober 21. The observation was performed with a 36-
mS
hmidt{Cassegrain teles
ope and an un�ltered SX-10XE 
amera. The exposure timewas 45 s, and the errors of a single exposures was estimated to be 0.007 mag. The zero-point 
alibration (approximately on the R
 system) was performed using the 
omparisonstars by Henden and Honey
utt (1995). The raw data are publi
ly available in vsnet-obs41976 and 41977.1The resultant light 
urve is shown on Figure 1. The existen
e of short-period re
urrentbrightenings is apparent. Su
h strong short-term os
illations were not apparent at thetime of the observations by Taylor et al. (1998).Figure 2 shows the power spe
trum of the light 
urve. A strong signal at a frequen
y of66.6(4) d�1, 
orresponding to a period of 0.0150(1) d, is present. There was no indi
ationof superhumps 
lose to a period of 0.112{0.122 d as shown by Taylor et al. (1998).1http://www.kusastro.kyoto-u.a
.jp/vsnet/obs41000/msg00976.html and http://www.kusastro.kyoto-u.a
.jp/vsnet/obs41000/msg00977.html
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Figure 1. Light 
urve of V592 Cas on 2002 O
tober 21. Short-period re
urrent brightenings wereobserved.
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Figure 3 shows the averaged pro�le of this 0.0150-d os
illation. The pro�le moreresembles those of quasi-periodi
 os
illations (QPOs) rather a sinusoid. The variationlooked almost 
oherent within the length of this observation.
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Figure 3. Averaged pro�le of the 0.0150-d os
illation.
From this observation and the available literature, V592 Cas appears to have twodistin
t states: (1) state with prominent superhumps and less prominent short-term vari-ations (
f. Taylor et al. 1998) and (2) state with prominent short-term, seemingly 
oher-ent, variations, almost la
king superhump-type variations (this study). It is not yet 
learwhether these states 
orrespond to di�erent ex
itation states observed in spe
tros
opy(Downes et al. 1995). A

ording to Patterson et al. (2002), short-period high-amplitudeQPO-like os
illations in novalike variables may be a signature of weakly magnetized whitedwarf as in intermediate polars (IPs). The presently observed ratio of Pos
illation=Porb =0.13, similar to those of typi
al equilibrium spin rates of IPs (
f. King 1993; Wu andWi
kramasinghe 1991), is also suggestive of this interpretation. If this possibility is 
on-�rmed, V592 Cas may be a unique obje
t in the period gap showing both properties ofpermanent superhumps and o

asional IP-like, nearly 
oherent, photometri
 os
illations.This work is partly supported by a grant-in-aid (13640239) from the Japanese Ministryof Edu
ation, Culture, Sports, S
ien
e and Te
hnology.
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SV Cam: LIGHT CURVE PARAMETERS AND SPOT ACTIVITYBETWEEN FEBRUARY 2000 AND APRIL 2001FRIGO, A.1; PICCOLI, P.1; SETTI, A.1; TOMASONI, S.1; TOMOV, T.2; MUNARI, U.3; MAR-RESE, P. M.3; ZWITTER, T.41 Museo Civi
o di Rovereto, Borgo S. Caterina, 38068 Rovereto (TN), Italy2 Centre for Astronomy, N. Coperni
us University, ul. Gagarina 11, 87100 Torun, Poland3 Osservatorio Astronomi
o di Padova - INAF, Sede di Asiago, I-336032 Asiago (VI), Italy4 University of Ljubljana, Department of Physi
s, Jadranska 19, SI-1000 Ljubljana, Slovenia

SV Cam is a P = 0:6-day deta
hed e
lipsing RS CVn binary with a well pronoun
edsurfa
e a
tivity. Re
ently Albayrak et al. (2001) presented results of 2 nights of pho-tometri
 observations in 2000. A detailed light 
urve analysis pointed to a presen
e oftwo low temperature surfa
e spots. The authors also derived parameters of a light 
urve�t. This year Lehmann, Hempelmann & Wolter (2002) published a detailed spe
tros
opi
study that unambiguously determined absolute masses of both stars.Here we present the results of a 2-year photometri
 monitoring of SV Cam and 
omparethe results with the studies mentioned above. The observations were obtained on 21 nightsbetween February 2000 and April 2001, altogether 504 points in V and 502 in B Johnson�lters. The instrument was a 50-
m Rit
hey-Chretien teles
ope lo
ated at Monte Zugna(altitude 1620 m) near Rovereto (Trento, Italy). It is equipped with a SSP5 photometer.The diaphragm had a size of 50 ar
se
. Ea
h point in the light 
urve was obtained as anaverage of 5 exposures of 5 se
onds ea
h. HD 45635 (K0) was 
hosen as a 
omparison starand TYC 4537 880 1 (F0) as a 
he
k star. Standard deviations of 
omparison star againstthe 
he
k star are 0.031 in V and 0.015 in B, the di�eren
e being due to the betterB sensitivity of the SSP5 photometer. Table 1 reports the times of observed primaryminima.Table 1. Times of primary photometri
 minima with their standard deviations and type of �lter used.HJD �2451000.0 �lter HJD �2451000.0 �lter HJD �2451000.0 �lter587.3770 � 0.0040 V 594.4937 � 0.0005 B; V 597.4583 � 0.0010 B; V603.3892 � 0.0003 B; V 718.4447 � 0.0003 B; V 964.5718 � 0.0004 B; V
The light 
urves are plotted in Figures 1a-d. Fig. 1e gives the value of the B�V indexobtained by linear interpolation of the bra
keting V -band measurements to the epo
h ofthe B-
olour observation. Observations were always obtained by 
ontinuously swit
hingbetween B and V �lters. Orbital smearing of the B � V index is negligible, as the timedi�eren
e between 
onse
utive B and V exposures was typi
ally only 50 se
onds.
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Figure 1. (a-d): V (upper) and B (lower) light 
urves of SV Cam for the observing intervals:2451540 < HJD < 2451640 (a), 2451640 < HJD < 2451800 (b), 2451800 < HJD < 2451900 (
),2451900 < HJD < 2452000 (d). Smooth 
urves are results of a theoreti
al model based on theliterature that does not allow for the presen
e of dark surfa
e spots. (e): B � V light 
urve.



IBVS 5359 3
The whole set of photometri
 observations 
an be divided into four intervals of � 100days. It is obvious that the light 
urves (Fig. 1a-d) do not repeat exa
tly in 
onse
utiveorbital 
y
les. O

asional fadings 
an be attributed to the presen
e of surfa
e spots.In order to assess the spot a
tivity we used parameter values from the literature to 
on-stru
t a theoreti
al model that forms an upper envelope to all measurements in Fig. 1a-d.The results of the Wilson-Devinney 
ode (WD98) 
omputation using a �tting environmentof Pr�sa (2003) are plotted as smooth 
urves in Fig. 1. Parameters of the model are re-ported in Table 2. Note that we followed published models for values of most parameters,hen
e their errors are not quoted. In parti
ular, relative dimensions of both 
omponents,their temperatures and gravity darkening 
oeÆ
ients were taken from Table 4 of Albayraket al. (2001). On the other hand the values for masses of both 
omponents and absolutedimension of the orbit is derived mu
h more a

urately from spe
tros
opi
 observations,so we used the values reported in Lehmann et al. (2002). In addition we found thatthe value of in
lination angle should be lowered from 89.6 deg (Albayrak et al. 2001)to 85 � 1:5 (2�) degrees; otherwise the e
lipses would be deeper than observed. This issimilar to the results of Kjurk
hieva et al. (2000).Table 2. Modeling parameters for a 
ir
ular orbit without spots (smooth 
urves in Fig. 1).

parameter value ref. parameter value ref. parameter value ref.Period (days) 0.5930718 L T1 (K) 6440 A T2 (K) 4480 AEpo
h (HJD) 2451465.7975 L M1 (M�) 1.090 L M2 (M�) 0.700 La (R�) 3.60 L V
 (km s�1) �14.0 L e 0.0 LR2=R1 0.63 A R1 (R�) 1.29 R2 (R�) 0.81q = M2M1 0.6422 L Mbol;1 3.77 Mbol;2 6.34i (deg) 85.0 log g1 4.25 log g2 4.46Sour
es: L = Lehmann et al. 2002; A = Albayrak et al. 2001
Figure 2 plots the di�eren
e between the observed values and the theoreti
al spot-freemodel. Notable sinus-shaped fadings due to the presen
e of spots are present on at leastthree o

asions, i.e. during time intervals a, 
 and d. Table 3 reports their phase rangesand V- and B-band depths. The situation 
hanges from one time interval to another.This suggests that surfa
e spots on the primary star of SV Cam last for � 100 days andthat they appear at di�erent stellar longitudes.

Table 3. Presen
e of surfa
e spots in di�erent time intervals. Orbital phase of spot visibility and thefading of the binary system in the V and B bands at the moment of meridian passage are given. Theerrors are 0.03 in phases and 0.01 in magnitudes.time interval phase(start) phase(end) � V � B2451540 < HJD < 2451640 (a) 0.1 0.5 0:m10 0:m102451800 < HJD < 2451900 (
) 0.4 0.9 0:m10 0:m122451900 < HJD < 2452000 (d) 0.6 0.9 0:m05 0:m05
We performed a detailed modeling of the spot positions, sizes and temperatures. Theresults are somewhat ambiguous, but 
onsistent with a large spot surfa
e area and moder-ate temperature 
ontrast. In parti
ular, the spot observed during time interval 
 is mostlikely a large equatorial spot on the primary star with the temperature of 6000� 200 K.
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Figure 2. Di�eren
e between the observed V (dots) and B (open squares) magnitudes and thetheoreti
al un-spotted 
urve reveals the presen
e of surfa
e spots. Curves (a-d) 
orrespond to the timeintervals de�ned in Fig. 1. A verti
al o�set of 0.25 was applied to 
onse
utive intervals.
When on meridian it 
overs 23�7 % of the primary star's visible surfa
e. The spot duringinterval d is smaller (
overing 9 � 3 % of the primary star's visible surfa
e) but with asimilar temperature.These results are similar to the surfa
e areas of spots found by Albayrak et al. (2001),but our temperature 
ontrast is mu
h smaller and possibly easier to justify with a physi
almodel. A sharp dip near the primary minimum of interval d 
ould be due to a spot a
tivitywhi
h 
hanged the shape of the e
lipse of the brighter and spotty primary star.This preliminary analysis of the light 
urve will be upgraded with results from 40E
helle spe
trograms with wide wavelength 
overage that were obtained with the Asiago1.8-m teles
ope atop Mt. Ekar. We expe
t to be able to dire
tly address the spe
tral typeand 
hemi
al 
omposition of the primary, one of the primary sour
es of error in studiesof SV Cam so far.
Referen
es:Albayrak, B., Demir
an, O., Djura�sevi�
, G., Erkapi�
, S., Ak H., 2001, A&A, 376, 158Kjurk
hieva, D., Mar
hev, D., Ogloza, W., 2000, A
ta Astron., 50, 517Lehmann, H., Hempelmann, A., Wolter, U., 2002, A&A, 392, 963Pr�sa, A., 2003, in GAIA Spe
tros
opy, S
ien
e and Te
hnology, ed. U. Munari, ASPConf. Ser., in print
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NEW TIMES OF MINIMA OF ECLIPSING BINARY SYSTEMS

YAKUT, KADR_I1; ERKAN, NAC_I1; ULAS�, BURAK1; KESK_IN, VAROL1;21 Ege University Observatory, Bornova, _Izmir, P.O. Box 351002 T�UB_ITAK National Observatory, Antalyae-mail: yakut,na
i,bulash,keskinv�astronomy.s
i.ege.edu.tr

Observatory and teles
ope:48-
m Cassegrain teles
ope of the Ege University Observatory40-
m Cassegrain teles
ope of the T�UB_ITAK National Observatory.
Dete
tor: SSP-5A Hamamatsu, R4457 (PMT)
Method of data redu
tion:Redu
tion made by ATMEX1(http://astronomy.s
i.ege.edu.tr/~keskinv/Software.html).
Method of minimum determination:The minima times were 
omputed with paraboli
 �tting and Kwee-van Woerdenmethod (Kwee & van Woerden, 1956)Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Sour
etype RA De
 E 2400000+ P [day℄RT And EB 23h11m10s +53Æ0103300 BD+52Æ3383 51142.4937 0.62892979 1AW UMa EW 11h30m04s +29Æ5705300 BD+31Æ2270 38044.8150 0.43872910 2V836 Cyg EB 21h21m24s +35Æ4401100 BD+35Æ4461 47764.4462 0.653410818 3
Sour
e(s) of the ephemeris:1. Pribulla et al., 1999a2. Pribulla et al., 1999b3. Zhukov & Markova, 19931ATMEX is produ
ed by Varol Keskin
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄RT And 51792.4927 8 II B; V;R �0:0001 kY51794.3793 8 II B; V;R �0:0001 kY51815.4472 2 I B; V;R �0:0014 kY51830.5434 3 I B; V;R +0:0005 kY51863.2460 1 I B; V;R �0:0012 kY51884.3162 7 II B; V;R �0:0002 kY51912.3028 2 I B; V;R �0:0010 kY52120.4774 3 I B; V �0:0021 kYAW UMa 51947.4571 7 II B; V �0:0250 ErK+Bur51949.4334 4 I B; V �0:0230 ErK+Bur51951.4075 6 II B; V �0:0232 ErK+Bur51977.5109 5 I B; V �0:0242 ErK+Bur52064.3780 7 I B; V �0:0254 ErK+Bur52313.5750 2 I B; V �0:0265 ErK+Bur52345.3822 2 II B; V �0:0272 ErK+BurV836 Cyg 52151.4617 8 I B; V �0:0152 Bur+ErK52153.4227 5 I B; V �0:0160 Bur+ErK52156.362 1 I V �0:0152 Bur+ErK52172.3715 4 II B; V �0:0159 Bur+ErK52499.4108 8 II B; V +0:0231 Bur+ErK52516.3983 5 II B; V +0:0219 Bur+ErKExplanation of the remarks in the table:Observer(s)kY: K. Yakut; ErK: N. Erkan; Bur: B. Ula�sA
knowledgements:This work is supported by T�UB_ITAK and by Ege University Resear
h Fund.

Referen
es:Kwee, K. K., & van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327Pribulla, T., Cho
hol, D., Parimu
ha, S., 1999a, IBVS, 4751Pribulla, T., Cho
hol, D., Rovithis-Livaniou, H. & Rovithis, P., 1999b, A&A, 345, 137Zhukov, G. V. and Markova, L. T., 1993, IBVS, 392.
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PHOTOELECTRIC MINIMUM TIMES OF SOMEECLIPSING BINARY STARS

AK, H.1; �OZEREN, F. F.2; EKMEKC� _I, F.11 Ankara University Observatory, Fa
ulty of S
ien
e, 06100, Tando�gan, Ankara, Turkey;e-mails: ak�astro1.s
ien
e.ankara.edu.tr, ekmek
i�astro1.s
ien
e.ankara.edu.tr2 Er
iyes University, Fa
ulty of S
ien
e and Art, Astronomy and Spa
e S
ien
es Dept., 38039, Kayseri, Turkey;e-mail: ozeren�er
iyes.edu.tr
Observatory and teles
ope:40-
m Cassegrain teles
ope of the T�UB_ITAK National Observatory and 30-
mMak-sutov teles
ope of the Ankara University Observatory.Dete
tor: OPTEC SSP-5A photometer 
ontaining a side-on R1414Hamamatsu photomultiplier.Method of data redu
tion:Redu
tion 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 Sour
etype RA De
 E 2400000+ P [day℄BK Peg EA/D 23h47m08s +26Æ3400000 HD 223154 41587.725618 5.48991138 1U Cep EA/SD 01h02m18s +81Æ5203200 HD 6006 20354.6993 2.4929034 2EM Cep EW/KE 21h53m48s +62Æ3605200 HD 208440 40134.7326 0.806187 3CQ Cep EB/DM/WR 22h36m54s +56Æ5402100 HD 214259 50267.43158 1.6412299 4IU Aur EB/SD 05h27m52s +34Æ4605800 HD 35619 38448.4068 1.811474 5ER Vul EW/DW/RS 21h02m26s +27Æ4802600 HD 200546 40182.2621 0.69809409 6Sour
e(s) of the ephemeris:1.: Demir
an et al. (1994); 2.: Kim, C-H. and Han, W. (1996); 3.: Breinhorst andKarimie (1980); 4.: Demir
an et al. (1997); 5.: Mayer and Dre
hsel (1987);6.: _Ibano�glu et al. (1985)yT�UB_ITAK : The S
ienti�
 and Te
hni
al Resear
h Coun
il of Turkey
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄BK Peg 50319.4175 0.0004 II UBV �0.0121 MT, BC50706.4701 0.0003 I UBV 0.0016 MT, BC51052.3325 0.0007 I UBV �0.0004 HA51137.4160 0.0004 II UBV �0.0105 HAU Cep 51138.3074 0.0001 I UBV �0.0095 HA51381.3993 0.0008 II BV R 0.0243 HAEM Cep 50709.4090 0.0001 I UBV �0.0784 HACQ Cep 51013.3843 0.0003 II UBV 0.0137 HA51022.3990 0.0002 I UBV R 0.0016 HAIU Aur 50737.4515 0.0005 I UBV 0.0050 HA50872.3901 0.0006 II UBV �0.0111 HAER Vul 50640.4202 0.0002 I BV 0.0106 FF�O50669.3908 0.0002 II BV 0.0103 FF�OExplanation of the remarks in the table:Observers: MT: Mehmet TANRIVER, BC: Bekir CANDAN, HA: Hasan AK,FF�O: Ferhat F. �OZERENA
knowledgements:The authors would like to thank the T �UB_ITAK National Observatory (TUG) forthe observing time. And also spe
ial thanks to the observers for their help.

Referen
es:Breinhorst, R. A. and Karimie, M. T., 1980, PASP, 92, 432Demir
an, O., Kaya, Y., T�ufek�
io�glu, Z., 1994, Ap&SS, 222, 213Demir
an, O., Ak, H., �Ozdemir, S., Tanr�ver, M., Albayrak, B., 1997, AN, 318, 267Hardie, R., 1962, Astr. Te
h.: Stars and Stellar Systems, Vol. II, Univ. of Chi
ago Press,Chi
ago_Ibano�glu, C., Akan, M. C., Evren, S., Tun
a, Z., 1985, IBVS, 2782Kim, C-H., Han, W., 1996, JASS, 13, 140Kwee, K. K., & van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327Mayer, P. and Dre
hsel, H., 1987, A&A, 183, 61
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A NEW VARIABLE STAR IN THE VICINITY OF YY HerPEJCHA, O.1;5; H�AJEK, P.6; KOSS, K.2;6; KUDRN�A�COV�A, J.3;6; MOTL, D.4;6; SOBOTKA, P.51 Okrouhl�a 1, 625 00 Brno, Cze
h Republi
; e-mail: pej
ha�astro.s
i.muni.
z2 Lu�
n�� 7, 695 01 Hodon��n, Cze
h Republi
; e-mail: karel.koss�tis
ali.
z3 Kam��nky 7, 634 00 Brno, Cze
h Republi
; e-mail: jkudrna
ova�
entrum.
z4 �Ctvrt�e 12, 634 00 Brno, Cze
h Republi
; e-mail: dmotl�volny.
z5 MEDUZA, 
/o Ni
holas Coperni
us Observatory and Planetarium, Krav�� hora 2, 616 00 Brno, Cze
hRepubli
; e-mail: sobotka�physi
s.muni.
z6 Vy�skov Observatory, P.O. Box 43, 628 01 Vy�skov, Cze
h Republi
; e-mail: phajek�s
i.muni.
z

While monitoring the �eld of YY Her (
f. the observing 
ampaign 
alled up by Hri
 etal., 2001, and Sobotka & Hri
, 2001, on behalf of the MEDUZAy group) we have notedthat a very red star IRAS F18122+2053 (V � 16:5 mag, V � R � 2:5 mag, R � I � 2:5mag) lo
ated at � = 18h14m23:s15, Æ = +20Æ54028:006 (J2000) varies its brightness. The ob-servations were 
arried out using the 0.4 m (f = 1:75 m) Newtonian teles
ope of Ni
holasCoperni
us Observatory and Planetarium in Brno and the 0.3 m (f = 1:2 m) Newtonianteles
ope of the Vy�skov Observatory both equipped with SBIG ST-7 CCD 
amera andV RCIC �lters. Frames (typi
ally two to six in ea
h band per night) were pro
essed usingMUNIDOS 2.2 (Hro
h, Nov�ak and Kr�al, 2001). Although the �eld stars were measuredby Henden and Munari (2001), we did not attempt to put our measurements on the stan-dard system due to the redness of the star. Instead, GSC 01579 00432 (V = 12:m040;Henden and Munari, 2001) was 
hosen as the 
omparison star for di�erential photometry.Its 
onstan
y was 
he
ked by using several �eld stars. The spe
tral response di�eren
esbetween observatories were removed by a zero-point shift. Weighted averages of CCDobservations made on the same night with the same �lter and at one observatory weremade. Magnitude errors served as weights. The data are available through IBVS websiteas 5362-t1.txt.In Figure 1 we present R and I di�erential light 
urves of IRAS F18122+2053. Datain V band 
on�rm the variability, but are not plotted due to their low quality.Averaged observations were submitted to a PDM period sear
hing algorithm (Widjaja,1996) resulting a period of 98 days. The 
olour of the star and the amplitude and periodof the light variations indi
ate that, IRAS F18122+2053 is most probably a semiregularvariable star.
yhttp://www.meduza.info
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JDFigure 1. Light 
urves of IRAS F18122+2053. Open 
ir
les and �lled squares are measurements in Rand I �lters, respe
tively. The datasets were shifted for plot 
larity.
A
knowledgements: We a
knowledge overall support and the use of the teles
ope withCCD 
amera of the Ni
holas Coperni
us Observatory and Planetarium. We would like tothank L. Kr�al for software support.This work has made use of the SIMBAD database, operated at CDS, Strasbourg,Fran
e. The NASA ADS Abstra
t Servi
e was used to a

ess data and referen
es.

Referen
es:Henden, A. A., Munari, U., 2001, A&A, 372, 145Hri
, L., et al., 2001, IBVS, No. 5046Hro
h, F., Nov�ak, R., Kr�al, L., 2002, http://munipa
k.astronomy.
zSobotka, P., Hri
, L., 2001, MEDUZA Cir
ular, 21, 1 (available throughftp://astro.s
i.muni.
z/meduza/
ir
ular/21
irk.pdf)Widjaja, A., 1996, http://www.kusastro.kyoto-u.a
.jp/vsnet/et
/prog.html
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NEW ELEMENTS FOR 5 RR LYRAE STARS

H�AUSSLER, K.1; BERTHOLD, T.1;21 Bruno-H.-B�urgel-Sternwarte, T�opelstr. 46, D-04746 Hartha, Germany2 Sternwarte Sonneberg, Sternwartestr. 32, D-96515 Sonneberg, Germanyemail: sternwartehartha�ly
os.de, tb�stw.tu-ilmenau.de
The variability of these stars was announ
ed by Ho�meister (1967); no further observa-tions or ephemeris were published until today. Re
ent estimations, made on photographi
plates taken with the Sonneberg Observatory 40
m 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 respe
t to magnitudes of the 
omparison starsgiven in Table 3. Individual data are available upon request.This resear
h made use of the SIMBAD data base, operated by the CDS at Strasbourg,Fran
e.

Table 1. Summary of this paperStar Type Epo
h Period Max. Min. M�m No. of2400000+ (day) PlatesV546 Her RRab 45003.696 0.4672577 13:m8 15:m2 0:p15 2424 5NSV 07922 RRab 44749.376 0.6043045 13:m2 13:m8 0:p13 2156 8NSV 07978 RRab 44343.462 0.4625066 13:m1 14:m3 0:p11 2403 4NSV 08101 RRab 44345.475 0.6207320 13:m6 15:m2 0:p13 2424 6NSV 08147� RRab 38532.447 0.536721 14:m0 15:m6 0:p11 778 746641.390 0.536743 1447 2� Variable period; elements valid for J.D. 2437110-2439648 and J.D. 2442924-2449488, respe
tively
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Table 2. Individual maxima and O � C values a

ording to the elements derived in this paper
Star HJD (max.) Epo
h O � C Star HJD (max.) Epo
h O � CV546 Her 38549.468 �13813 0.003 NSV 07978 38501.551 �12631 0.01038556.466 �13798 �0.008 38533.459 �12562 0.00538585.440 �13736 �0.004 38852.576 �11872 �0.00738935.435 �12987 0.015 38940.464 �11682 0.00439262.486 �12287 �0.015 42987.396 �2932 0.00339284.453 �12240 �0.009 44266.680 �166 �0.00639619.496 �11523 0.010 44343.447 0 �0.01539648.436 �11461 �0.020 44374.440 67 �0.01039917.607 �10885 0.011 44732.432 841 0.00244016.399 �2113 0.019 44757.401 895 �0.00444343.447 �1413 �0.014 45077.463 1587 0.00344365.436 �1366 0.014 45491.404 2482 0.00144372.452 �1351 0.021 45854.459 3267 �0.01244373.369 �1349 0.004 48088.400 8097 0.02244757.432 �527 �0.019 49154.458 10402 0.00245003.703 0 0.007 NSV 08101 38502.523 �9413 �0.00245054.605 109 �0.022 38640.336 �9191 0.00845055.575 111 0.013 38852.619 �8849 0.00145223.331 470 0.024 39620.472 �7612 0.00945441.498 937 �0.018 39638.467 �7583 0.00246612.425 3443 �0.039 44345.475 0 0.00046613.415 3445 0.016 44373.393 45 �0.01546649.374 3522 �0.004 44427.411 132 �0.00147770.330 5921 0.001 45055.575 1144 �0.017NSV 07922 38553.465 �10253 0.024 45854.459 2431 �0.01538556.466 �10248 0.003 49193.416 7810 0.02438579.425 �10210 �0.002 49216.362 7847 0.00338585.440 �10200 �0.030 NSV 08147 38532.440 �10877 0.16438852.576 �9758 0.004 38640.336 �10676 0.17439260.475 �9083 �0.003 39615.549 �8859 0.12539286.461 �9040 �0.002 44370.428 �4231 �0.00239648.436 �8441 �0.005 44749.388 �3525 0.01744016.399 �1213 0.044 44757.401 �3510 �0.02144749.388 0 0.012 45052.610 �2960 �0.02145491.435 1228 �0.027 45223.331 �2642 0.01646612.425 3083 �0.022 46612.425 �54 0.01948356.506 5969 0.036 46641.392 0 0.00249098.546 7197 �0.010 48804.454 4030 �0.01049193.416 7354 �0.016
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Table 3. Comparison stars and 
ross referen
esV546 Her NSV 07922 NSV 07978S 9614 S 9615 S 9619GSC 969.0808 GSC 395.1432 GSC 396.1719Comp. No. GSC m� GSC m� GSC m�1 969.1224 13:m5 395.1503 13:m4 396.2048 13:m32 969.0789 14:m3 395.1769 13:m7 396.2031 13:m93 969.0517 14:m9 395.1562 13:m9 396.2000 14:m44 969.0654 15:m4

NSV 08101 NSV 08147S 9624 S 9626GSC 410.2317 GSC 410.1242Comp. No. GSC m� GSC m�1 397.2150 12:m9 410.1534 14:m52 410.2347 14:m3 410.1390 14:m93 410.2261 14:m9 410.0796 16:m0� Magnitudes refer to the B values of the USNO-A2.0 
atalogue
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Referen
e:Ho�meister, C., 1967, Astron. Na
hr., 289, 205
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THE FIRST ECLIPSING BINARY OBSERVATIONSAT THE ULUPINAR ASTROPHYSICS OBSERVATORY

DEM_IRCAN, O.1; ERDEM, A.1; �OZDEM_IR, S.1; C� _IC�EK, C.1; BULUT, _I.1; SOYDUGAN, F.1;SOYDUGAN, E.1; BAKIS�, V.1; KABAS�, A.1; BULUT, A.1; T�UYS�UZ, M.1; ZEJDA, M.2; BUDDING,E.1 1 Ulupinar Astrophysi
s Observatory, C�anakkale Onsekiz Mart University, TR-17100, C�anakkale, Turkey2 N. Coperni
us Observatory and Planetarium, Kravi hora 2, Brno, Cze
h Republi

Observatory and teles
ope:The C�anakkale Onsekiz Mart University (C�OMU) Ulupinar Astrophysi
s Observa-tory was built in 2001, 
lose by the slopes of Mt. Ida, overlooking an
ient Troy.The lo
ation (longitude: 01h45m54s E, latitude: 40Æ0600100 N, altitude: 410 m) hasabout 200 
lear nights in a year. It is only ten km from C�anakkale, but it is shel-tered by a low ridge from most of s
attered night glow. The observatory ownstwo (30 
m (T30) and 40 
m (T40)) Meade S
hmidt-Cassegrain teles
opes with anSBIG ST-237 CCD 
amera and a SSP-5A photometer, 
ontaining a Hamamatsu,R 4040 photomultiplier tube(PMT). Further details about the observatory and itsequipment were given by Demir
an (2003).Method of data redu
tion:Redu
tion of the CCD frames was made with MUNIDOS1 software, and redu
tionof photoele
tri
 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 pro
edures written by A. Gaspani(1995) based on arti�
ial neural networks were used.

1Hro
h, F., Nov�ak, R., 1997, MUNIDOS, http://munipa
k.astronomy.
z/2Keskin, V., 2001, ATMEX, http://astronomy.s
i.ege.edu.tr/~keskinv/
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Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Sour
etype RA De
 E 2400000+ P [day℄AB And EB 23 11 32 +36 53 36 GSC2763:0683 45502.1040 0.33188902 1AD And EB 23 36 45 +48 40 15 GSC3641:0419 39002.4445 0.98619443 1BX And EW 02 09 03 +40 47 39 GSC2833:0053 48237.4893 0.61011419 1XZ Aql EA 20 22 13 -07 21 03 GSC5174:0186 47743.4700 2.13918369 1OO Aql EW 19 48 13 +09 18 32 GSC1058:0409 39322.6916 0.50679190 1V417 Aql EW 19 35 24 +05 50 18 GSC0490:2611 43016.2099 0.37031370 1TZ Boo EW 15 08 09 +39 58 12 GSC3044:0740 52390.3886 0.29716474 present paperAC Boo EW 14 56 28 +46 21 44 GSC3474:0880 52407.4388 0.35244147 present paperTY Cap EA 20 24 30 �12 57 55 GSC5749:1055 44793.4527 1.42345612 1RZ Cas EA 02 48 56 +69 38 03 GSC4312:1101 48960.2260 1.19524980 1AB Cas EA 02 37 32 +71 18 16 GSC4320:0403 46849.2820 1.36687530 1IR Cas EB 23 06 52 +54 04 52 GSC3998:1901 28750.2740 0.68068890 1IV Cas EA 23 49 31 +53 08 05 GSC4001:1392 40854.6480 0.99851747 1XX Cep EA 23 38 20 +64 20 03 GSC4288:0241 41539.5307 2.33732600 1DK Cep EA 21 58 33 +60 56 54 GSC4262:2154 33590.5578 0.98590874 1EG Cep EA 20 15 57 +76 48 36 GSC4585:0413 40050.4491 0.54462274 present paperYY CrB EW 15 50 32 +37 50 07 GSC3054:1278 51674.3541 0.37656417 present paperZZ Cyg EA 20 23 53 +46 55 18 GSC3576:1596 45000.3501 0.62861631 1V836 Cyg EB 21 21 24 +35 44 11 GSC2715:0264 44853.4914 0.65341148 1V859 Cyg EW 19 27 13 +28 56 50 GSC2137:2999 34629.4119 0.40499999 1RZ Dra EA 18 23 06 +58 54 13 GSC3916:1962 44177.5609 0.55087616 1AI Dra EA 16 56 18 +52 41 54 GSC3886:0105 37544.5092 1.19881489 1RZ Equ EA 21 17 52 +09 50 06 GSC1109:2135 37161.3730 1.96143000 2EW Lyr EA 18 33 16 +37 45 13 GSC3105:1934 26499.6842 1.94874423 1PY Lyr EW 19 20 26 +28 56 44 GSC2136:3105 34980.4372 0.38576273 1V508 Oph EW 17 58 49 +13 29 47 GSC1019:1849 44785.3350 0.34479220 1AT Peg EA 22 13 24 +08 25 31 GSC1136:1084 45640.4590 1.14609013 1BB Peg EW 22 22 57 +16 19 28 GSC1682:1530 43764.3416 0.36150147 1FG S
t EW 18 44 57 �06 08 30 GSC5126:4019 29017.5579 0.27057207 1V Sge E/NL 20 20 15 +21 06 09 GSC1643:1423 50169.4910 0.51419534 1V Tri EB 01 31 47 +30 22 02 GSC2293:1382 48573.6604 0.58520570 1RT UMi EA 17 04 06 +80 19 45 GSC4576:0151 26631.3010 1.84197580 1AH Vir EW 12 14 21 +11 49 10 GSC0869:0551 47569.6110 0.40752300 1

Sour
e(s) of the ephemeris:1. Kreiner et al., 20002. Khopolov et al., 1985
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄AB And 52510.3486 3 I � 0:0761 149, 
AD And 52505.4228 9 I � 0:0042 47, 
BX And 52514.3830 5 I � �0:0068 21, 
XZ Aql 52492.5279 6 I � 0:1740 126, 
OO Aql 52505.3277 7 I � �0:0348 104, 
52508.3695 16 I � �0:0338 120, 
V417 Aql 52498.4486 16 II � �0:0550 77, 
52511.4103 2 II � �0:0551 25, 
TZ Boo 52367.3542 7 II B; V;R �0:0041 37, p52387.4136 11 I B; V;R �0:0034 33, p52388.3060 10 I B; V;R �0:0024 39, p52390.3827 8 I B; V;R �0:0059 43, pAC Boo 52407.4402 7 I B; V;R 0:0014 37, p52409.3785 7 II B; V;R 0:0013 32, pTY Cap 52521.4056 3 I � 0:0096 49, 
RZ Cas 52537.6186 3 I B; V 0:0099 38, pAB Cas 52490.4170 5 I � 0:0406 236, 
IR Cas 52512.4113 1 I � �0:0315 29, 
52527.3849 3 I � �0:0330 37, 
IV Cas 52497.3579 5 I � �0:0038 194, 
XX Cep 52515.5559 3 I � �0:0574 55, 
DK Cep 52495.3570 10 I � �0:0009 413, 
EG Cep 52577.3173 10 I � 0:0006 180, 
YY CrB 52469.4692 4 II B; V;R �0:0001 35, p52473.4240 4 I B; V;R 0:0007 39, pZZ Cyg 52493.4256 5 I � �0:0310 308, 
V836 Cyg 52528.4862 3 I � 0:0236 31, 
V859 Cyg 52524.3749 9 I � 0:0384 43, 
RZ Dra 52496.3363 7 I � �0:0055 89, 
AI Dra 52458.3834 5 II V 0:0175 46, pRZ Equ 52468.4761 11 I � 0:1034 318, 
EW Lyr 52515.3885 1 I � �0:0312 63, 
PY Lyr 52469.4388 2 I � 0:0625 265, 
52470.4020 1 II � 0:0613 237, 
V508 Oph 52486.4355 7 II � �0:0057 19, 
52513.3314 1 II � �0:0036 23, 
AT Peg 52512.3486 8 I B; V;R �0:0668 36, pBB Peg 52513.4118 2 I � 0:0116 108, 
FG S
t 52472.3579 7 I � �0:0104 179, 
52472.4943 3 II � �0:0093 194, 
V Sge 52523.3653 21 I � �0:0240 81, 
V Tri 52497.4679 3 I � 0:0033 79, 
RT UMi 52529.4791 16 I � �0:0016 59, 
AH Vir 52397.4148 2 II B; V;R 0:0826 41, p52398.4328 2 I B; V;R 0:0818 32, p
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Remarks:The 33 stars, whose details are listed in Table 1, were observed using either 
onven-tional �ltered Johnson standard (BV R) photoele
tri
 photometry with the SSP-5Aor un�ltered with the ST-237. 45 times of minima, primary and some se
ondary,are listed in Table 2, together with O � C values 
orresponding to the Table 1ephemerides. The remarks 
olumn of Table 2, e.g. 147,
, gives �rst the number ofdata points used in the 
al
ulation of ea
h minimum time followed by an identi�-
ation of whi
h system was used; thus \
" refers to the 30 
m + 

d 
ombinationand \p" means the single 
hannel photometer on the 40 
m teles
ope. We show, inFigures 1, & 2, sele
ted light 
urves 
orresponding to these reported results.Figure 1a shows a typi
al light 
urve (AH Vir) obtained with the single 
hannelphotometer on the 40 
m teles
ope. In Fig 1b, the moderate low amplitude�12.5-13magWUMa binary PY Lyr light 
urve re
e
ts a reasonable level of s
atter for 20 se
integrations. The measured standard error on a run of 300 points is 0.018 mag, forexample, as 
ompared with 0.015 mag, 
orresponding to purely Poissonian 
ountingstatisti
s. Similar 
al
ulations for other binaries at 
omparable magnitudes showsimilar (�2%) individual datum a

ura
ies and point to essentially high steadinessof attainable 
onditions at the site. Light 
urves of su
h variables will be presentedin more detail in subsequent IBVS arti
les.Asymmetry around the outer tangen
ies of the short period system ZZ Cyg andthe distin
t totality observed for EW Lyr (Fig 2a,b) present interesting 
hallengesfor further study of these deep-minimum 
lassi
al Algols.Availability of the data:Upon requestA
knowledgements:For the development of the Ulupinar Observatory, te
hni
al support has 
ome fromVarol Keskin, �nan
ial support has 
ome from the C�anakkale Onsekiz Mart Uni-versity Resear
h Foundation.

Referen
es:Demir
an, O., 2003, Sky & Teles
ope, (submitted)Gaspani, A., 1995, 3rd GEOS workshop on variable star data a
quisition and pro
essingte
hniques, 13-14 May 1995, S. Pellegrino Terme, ItalyKholopov, P. N. (ed.), et al., 1985, General Catalogue of Variable Stars, Mos
ow NaukaPublishing HouseKreiner, M. J., Kim, C.-H. and Nha, I.-S., 2000, An Atlas of O�C Diagrams of E
lipsingBinaries, Krak�owKwee, K. K., & van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327
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ON THE VARIABILITY OF THE DWARF NOVA EM CYGNISPOGLI, CORRADO1; FIORUCCI, MASSIMO1; RAIMONDO, GABRIELLA21 Department of Physi
s and Astronomi
al Observatory, Perugia University, Perugia, Italy2 INAF-Teramo Astronomi
al Observatory, Collurania, Teramo, Italy

Dwarf novae (DNe) are a type of 
ata
lysmi
 binary stars that undergo quasi peri-odi
 eruptions of a few magnitudes. In EM Cyg the in
rease in brightness is of about2 mag, from V ' 14:m4 to V ' 12:m5 (Downes & Shara 1993), and generally o

urs every20-30 days. The variable is both an e
lipsing binary and a double-lined spe
tros
opi
binary. Initially it was 
lassi�ed as a nova-like, but su

essive observations allowed the
lassi�
ation to be re�ned and EM Cyg was in
luded in the 
lass of DNe. The usuallyregular eruption 
y
le is o

asionally interrupted by irregular low-amplitude 
u
tuationsin brightness whi
h suggested that it belongs to the Z Cam type sub
lass (see Downes& Shara 1993). As usual for this 
lass of obje
ts, the infrared emission of EM Cyg isdominated by the late-type (K2V) se
ondary star (Jameson et al. 1981), whereas opti
aldata suggest that the primary's light is dominated by the 
ontributions of a

retion diskand bright spot.Frommeasurements of the radial velo
ity variations, Robinson (1974) was able to derivethe orbital elements and the masses of the 
omponents of the binary system. However,the spe
trum of the se
ondary star was heavily veiled by the strong 
ontinuum arisingfrom the a

retion disk, and the measured radial velo
ities were of relatively low a

ura
y.More a

urate results were obtained by Stover et al. (1981), who estimated the orbitalperiod (P=6.98 h), the masses of the a

reting white dwarf and the mass-losing se
ondarystar: M1 = (0:56 � 0:05)M� and M2 = (0:76 � 0:10)M�. Re
ently, North et al. (2000)dis
overed that the spe
trum is 
ontaminated by light from a K2-5 V star, in additionto the K-type mass donor star. They revised the value of the mass ratio that 
ombinedwith the orbital in
lination i = 67Æ � 2Æ leads to masses of M1 = (1:12 � 0:08)M� andM2 = (0:99� 0:12)M�.We observed this dwarf nova at the Perugia Astronomi
al Observatory from June toO
tober 1997, and from August to O
tober 2000. We have also observed EM Cygni at theTeramo Astronomi
al Observatory in August-September 1998, for a total of 45 di�erentobservational nights. Table 1 shows all the BV RCIC magnitudes with the Julian Date andthe date of the night (not the UT date). The results presented here are part of a proje
tdevoted to gain multi-band light 
urves of a sample of DNe, with the goal of in
reasingthe histori
al database and information on this 
lass of variable sour
es. In parti
ularwe are interested in identifying the a

retion disk emission during all the outburst 
y
le,be
ause DNe o�er the best 
onditions in whi
h to study the un
ertain physi
s of the disk.All the data are obtained in the BV RCIC Johnson-Cousins broad bands. The in-struments used and the photometri
 te
hniques have been already des
ribed in Spogli
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Table 1: BV (RI)C magnitudes of EM Cyg

Date JD (2450000+) B V RC IC28/06/97 628.585 13.41 � 0.11 12.95 � 0.05 12.59 � 0.0502/07/97 632.550 13.88 � 0.09 13.20 � 0.07 12.72 � 0.05 12.32 � 0.0506/07/97 636.537 14.05 � 0.09 13.45 � 0.03 12.93 � 0.05 12.34 � 0.0407/07/97 637.547 14.01 � 0.08 13.40 � 0.02 12.91 � 0.04 12.33 � 0.0408/07/97 638.565 14.26 � 0.08 13.58 � 0.03 13.04 � 0.04 12.42 � 0.0409/07/97 639.551 14.06 � 0.08 13.48 � 0.03 12.92 � 0.04 12.35 � 0.0410/07/97 640.562 14.21 � 0.08 13.45 � 0.04 13.03 � 0.04 12.43 � 0.0411/07/97 641.529 14.14 � 0.10 13.50 � 0.03 12.95 � 0.03 12.40 � 0.0412/07/97 642.541 14.11 � 0.09 13.57 � 0.04 12.98 � 0.03 12.38 � 0.0425/07/97 655.441 12.52 � 0.08 12.35 � 0.04 12.12 � 0.03 11.72 � 0.0426/07/97 656.443 12.64 � 0.08 12.45 � 0.0328/07/97 658.446 12.99 � 0.06 12.72 � 0.02 12.42 � 0.04 11.96 � 0.0430/07/97 660.455 13.50 � 0.08 13.17 � 0.02 12.79 � 0.04 12.28 � 0.0501/08/97 662.421 13.95 � 0.08 13.23 � 0.03 12.80 � 0.04 12.30 � 0.0404/08/97 665.412 14.40 � 0.08 13.81 � 0.03 13.24 � 0.05 12.65 � 0.0507/08/97 668.419 14.20 � 0.11 13.45 � 0.05 13.10 � 0.05 12.50 � 0.0514/08/97 675.405 12.97 � 0.05 12.65 � 0.04 12.35 � 0.03 11.95 � 0.0518/08/97 679.399 14.27 � 0.04 13.54 � 0.03 13.05 � 0.03 12.59 � 0.0420/08/97 681.395 14.15 � 0.11 13.57 � 0.03 13.15 � 0.03 12.53 � 0.0522/08/97 683.391 14.18 � 0.10 13.46 � 0.04 12.98 � 0.03 12.55 � 0.0429/08/97 690.384 13.55 � 0.08 13.14 � 0.0217/09/97 709.349 14.34 � 0.11 13.59 � 0.03 13.03 � 0.03 12.45 � 0.0518/09/97 710.350 14.14 � 0.09 13.50 � 0.02 13.00 � 0.03 12.39 � 0.0524/09/97 716.325 12.99 � 0.05 12.67 � 0.02 12.38 � 0.03 11.95 � 0.0504/10/97 726.308 14.04 � 0.08 13.41 � 0.02 12.95 � 0.03 12.37 � 0.0405/10/97 727.321 14.12 � 0.13 13.48 � 0.0416/10/97 738.253 13.55 � 0.06 13.07 � 0.0317/10/97 739.329 12.51 � 0.05 12.31 � 0.03 12.08 � 0.03 11.70 � 0.0418/10/97 740.285 12.35 � 0.06 12.20 � 0.03 11.98 � 0.04 11.62 � 0.0419/10/97 741.286 12.61 � 0.06 12.39 � 0.03 12.19 � 0.04 11.80 � 0.0522/10/97 744.282 13.05 � 0.06 12.77 � 0.04 12.45 � 0.03 12.02 � 0.0431/08/98 1057.450 13.52 � 0.04 13.03 � 0.04 12.61 � 0.04 12.27 � 0.0501/09/98 1058.416 13.54 � 0.04 13.08 � 0.05 12.58 � 0.04 12.18 � 0.0502/09/98 1059.333 13.07 � 0.04 12.74 � 0.04 12.46 � 0.0419/08/00 1776.357 13.45 � 0.04 13.04 � 0.04 12.72 � 0.04 12.18 � 0.0420/08/00 1777.385 13.37 � 0.04 12.98 � 0.04 12.69 � 0.04 12.21 � 0.0421/08/00 1778.333 13.60 � 0.07 13.01 � 0.05 12.66 � 0.04 12.07 � 0.0425/08/00 1782.328 13.21 � 0.05 12.83 � 0.05 12.61 � 0.05 12.09 � 0.0529/08/00 1786.331 13.45 � 0.05 13.06 � 0.06 12.68 � 0.05 12.16 � 0.0511/09/00 1799.313 13.04 � 0.09 12.75 � 0.06 12.42 � 0.04 11.98 � 0.0512/09/00 1800.312 12.77 � 0.08 12.59 � 0.04 12.39 � 0.03 11.96 � 0.0415/09/00 1803.308 13.01 � 0.04 12.67 � 0.04 12.14 � 0.0422/09/00 1810.299 14.22 � 0.04 13.54 � 0.04 13.04 � 0.03 12.43 � 0.0512/10/00 1830.293 11.74 � 0.0428/10/00 1846.246 12.38 � 0.04
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JD (2450000+)Figure 1. V light 
urve of EM Cyg during the summer-autumn 1997. Cir
les represent the data herereported, while the small 
rosses are visual estimates available from VSNET
et al. (1998). In this work, we used the 
alibration stars reported in Misselt (1996) withthe number 2, 4, 5, 8, and 11. Moreover we 
alibrated these 
omparison stars with the IC�lter by observing, on photometri
 nights, several standard stars (Landolt 1992) having(B � V ) from �0.2 to 1.4, over a wide range of airmass. The weighted means and stan-dard deviations of the obtained values are: IC(2) = 12:28 � 0:06, IC(4) = 12:51 � 0:06,IC(5) = 13:00� 0:05, IC(8) = 10:99� 0:05, and IC(11) = 12:12� 0:08.Figure 1 shows the V data during the summer-autumn 1997, and the visual estimatesavailable from VSNET (http://vsnet.kusastro.kyoto-u.a
.jp/vsnet/). The 
om-parison shows that we have a good 
overage of all the outburst phases. Table 2 remarksthe prin
ipal photometri
 
hara
teristi
s of all the dataset: the extreme magnitudes andthe average 
olor indi
es at maximum and at minimum.Table 2: Photometri
 
hara
teristi
s of EM Cyg from our observationsB V RC IC (B � V )ave (V �RC)ave (V � IC)aveMaximum 12.3 12.2 12.0 11.6 0.2 0.2 0.6Minimum 14.4 13.8 13.2 12.7 0.7 0.5 1.1

We 
omputed the 
ux density of EM Cyg using the same pro
edure des
ribed in Spogliet al. (1998), adopting the interstellar reddening E(B � V )=0.03 as reported by Bru
h(1984). The spe
tral distribution is dominated by the emission of the se
ondary starduring the minimum, and we tried to isolate its 
ontribution with the simple assumptionthat the overall emission is mainly due to the se
ondary and the a

retion disk. In thisphase we have negle
ted the presen
e of another red star (North et al. 2000) be
ausethe spe
tral types are similar (K2-5V). Figure 2 shows an example of de
omposition ofthe spe
tral emission in two 
omponents. We have 
onsidered the 
anoni
al emission of a
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wavelength [nm]Figure 2. BV RCIC data points 
onverted in density 
ux at minimum (left panel) and at maximum(right panel). Dotted lines represent the se
ondary star, while the dashed lines represent the theoreti
alemission of a steady-state a

retion disk. The integrated light 
oming from the emission disk and these
ondary (bold lines) is a rough but good approximation of the EM Cyg emission in the opti
al region
steady-state a

retion disk F (�) / ��7=3, while the emission of the se
ondary is simulatedvia Kuru
z's spe
tra of dwarf stars with solar metali
ity (Kuru
z 1993). The best �t inall the phases of the outburst 
y
le is obtained 
onsidering the emission of a 4250 K star,and an a

retion disk that varies of a fa
tor ten from the passive 
ooling of the quies
en
eto the brightness of the outburst maximum. This model is obviously too simplisti
 anddoesn't take into a

ount all the 
omponents of the system, but reprodu
es quite well thevariability dynami
s during the outburst. Another 
omponent (probably the hot spot) ora physi
al model of the a

retion disk may be ne
essary to 
ompensate the strong blueemission during the outburst.
Referen
es:Bru
h, A., 1984, A&AS, 56, 441Downes, R. A., Shara, M. M., 1993, PASP, 105, 127Jameson, R. F., King, A. R., Sherrington, M. R., 1981, MNRAS, 195, 235Kuru
z, R., L., 1993, ATLAS9 Stellar Atmosphere Programs and Grid (CD-ROM 13)Landolt, A. U., 1992, AJ, 104, 340Misselt, K. A., 1996, PASP, 108, 146North, R. C., Marsh, T. R., Moran, C. K. J., et al., 2000, MNRAS, 313, 383Robinson, E. L., 1974, ApJ, 193, 191Spogli, C., Fioru

i, M., Tosti, G., 1998, A&AS, 130, 485Stover, R. J., Robinson, E. L., Nather, R. E., 1981, ApJ, 248, 696
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THREE NEW W UMa BINARIES: GSC 0766-1248 (Brh V40),GSC 0471-2133 (Brh V60) AND GSC 0763-0572 (Brh V103)LLOYD, C.1; MOSCHNER, W.2;6; KIYOTA, S.3; BERNHARD, K.4;6; FRANK, W.5;61 Spa
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Further observations are presented of three new W UMa systems re
ently dis
overedby Bernhard (2000a, 2000b, 2002). Details of the observing programme are given byBernhard & Lloyd (2000) and an up-to-date list of the variables 
an be found athttp://mitglied.ly
os.de/klausbernhard/. Details of the equipment used are givenby Lloyd et al. (2002) and Bernhard et al. (2001).
Table 1: Brh V40 - Times of minimaHJD Cy
le O � C Min2451924.4334(11) �24 +0.0001 I2451951.3609(8) 0 +0.0004 I2451955.2867(13) 3 �0.0007 II2451965.3864(6) 12 +0.0013 II

Brh V40 = GSC 0766-1248 (07h13m34:s142 +10Æ15012:0091 Ty
ho-2) was initially reportedas a short-period variable by Bernhard (2000a) on the basis of six nights of survey data.Brh V40 has V = 11:m42� 0:m10 and B � V = +0:m40� 0:m14 from the Ty
ho-2 
atalogue(H�g et al. 2000), while the USNO A2.0 
atalogue gives a 
onsistent r = 12:m0 andb� r = 1:m0 (Monet et al. 1998). Further extensive photometry during 2001 and 2002 has
on�rmed that it is a W UMa binary with a period of just over one day. The referen
estar used was GSC 0766-0142 with V = 12:m11 (Ty
ho-2). A total of four minima havebeen observed whi
h are given in Table 1. The ephemeris of primary minimum is givenby HJDMinI = 2451951:3605 + 1:d121968� E :�5 �6
The light 
urve is given in Figure 1 and shows an amplitude of nearly 0:m6. These
ondary e
lipse is slightly less deep and is probably total, indi
ating that the in
lination
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Figure 1. The phase diagram of Brh V40 = GSC 0766-1248. The observations of Mos
hner (open
ir
les) and Bernhard (�lled 
ir
les) are folded with the ephemeris given in the text.
is 
lose to 90Æ. The period is long for a W UMa system: it lies in the top � 1% of theEW variables in the GCVS (Kholopov et al. 1998) and these systems are often not in
onta
t (
lassi�ed EW/D or /DM) or are referred to as Beta Lyrae variables (EB/. . . ).Typi
al systems in this group are AT Cam (EW/DM:) and AZ Cam (EB/DM), whi
h areprobably just deta
hed (Zhai et al. 1984). However, while their amplitudes are similarto that of Brh V40 their light 
urve are less sinusoidal, suggesting that Brh V40 is morenearly a 
onta
t system.

Table 2: Brh V60 - Times of minimaHJD Cy
le O � C Min2451838.2531(14) �1066 +0.0003 II2452464.5607(13) 0 +0.0028 I2452475.4301(8) 18 �0.0022 II2452484.5417(9) 34 �0.0015 I2452489.5412(19) 42 +0.0016 II2452556.2575(18) 156 +0.0022 I
Brh V60 = GSC 0471-2133 (19h14m39:s648 +03Æ50039:0085 Ty
ho-2) was initially reportedas a probable short-period variable of unknown type by Bernhard (2000b). Photometryfrom Ty
ho-2 gives V = 12:m0 � 0:m2 and B � V = �0:m2 � 0:m3 while USNO A2.0 givesr = 11:m6 and b� r = 0:m8. Extensive photometry during 2000 and 2002 has shown thatit is a W UMa system, although the 
olour suggests that it is probably an early spe
traltype. The referen
e star used was GSC 0471-2309 with V = 11:m67 (Ty
ho-2). Six timesof minima have been observed and these are given in Table 2. The ephemeris of primaryminimum is given by HJDMinI = 2452464:5579 + 0:d5878039� E :�5 �7
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Figure 2. The phase diagram of Brh V60 = GSC 0471-2133. The observations of Bernhard (open
ir
les) and Frank (�lled 
ir
les) are folded with the ephemeris given in the text.
The light 
urve is given in Figure 2 and shows an amplitude of 0:m35, with both minimarea
hing almost the same depth. The se
ondary minimum may be marginally less deepthan the primary, and is apparently broader, but the e
lipse is probably not total.

Table 3: Brh V103 - Times of minimaHJD Cy
le O � C Min2452318.0524(3) �43 �0.0006 I2452325.0886(2) �27 +0.0002 II2452336.3876(4) 0 �0.0001 I2452361.3321(5) 58 +0.0007 II2452362.3974(6) 61 +0.0000 IBrh V103 = GSC 0763-0572 (07h16m57:s323 +09Æ12035:0046 Ty
ho-2) was initially re-ported as a short-period variable by Bernhard (2002) following several long runs of obser-vations. It has V = 10:m61�0:m06 and B�V = +0:m64�0:m09 from the Ty
ho-2 
atalogue,and r = 10:m4 and b � r = 1:m0 from the USNO A2.0 
atalogue. Further extensive pho-tometry during 2002 has shown that it is W UMa binary. The referen
e star used wasGSC 0763-0631 with V = 9:m82 (Ty
ho-2). Five times of minima have been observed andthese are given in Table 3. The ephemeris of primary minimum is given byHJDMinI = 2452336:3877 + 0:d426388� E :�4 �3The light 
urve is given in Figure 3 and shows an amplitude of 0:m5. The se
ondarye
lipse is slightly less deep and is probably total, indi
ating that the in
lination is 
loseto 90Æ. The instrumental V � I
 from the TASS ar
hive (http://www.tass-survey.org)shows a small variation in 
olour with the system being 
oolest during primary minimum.A
knowledgements. It is a pleasure the a
knowledge the use of the SIMBAD database,operated by the CDS at Strasbourg, Fran
e.
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Figure 3. (Above) The phase diagram of Brh V103 = GSC 0763-0572. The observations of Mos
hner(open squares), Kiyota (open 
ir
les) and Bernhard (open diamonds) are folded with the ephemerisgiven in the text. (Below) The TASS instrumental V � I
 magnitudes.
Referen
es:Bernhard, K., 2000a, vsnet-newvar, No. 292http://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/vsnet-newvar/msg00292.htmlBernhard, K., 2000a, vsnet-newvar, No. 556http://vsnet.kusastro.kyoto-u.a
.jp/vsnet/Mail/vsnet-newvar/msg00556.htmlBernhard, K., 2002, vsnet-newvar, No. 1395http://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/vsnet-newvar/msg01395.htmlBernhard, K., Kiyota, S., Lloyd, C., 2001, IBVS, No. 5176Bernhard, K., Lloyd, C., 2000, IBVS, No. 4920H�g, E., Fabri
ius, C., Makarov, V. V., Urban, S., Corbin, T., Wy
o�, G., Bastian, U.,S
hwekendiek, P., Wi
ene
, A., 2000, A&A, 355, L27Kholopov, P. N., Samus, N. N., Frolov, M. S., Goranskij, V. P., Gorynya, N. A., Karit-skaya, E. A., Kazarovets, E. V., Kireeva, N. N., Kukarkina, N. P., Kuro
hkin, N. E.,Medvedeva, G. I., Pastukhova, E. N., Perova, N. B., Rastorguev, A. S., Shugarov,S. Yu., 1998, The Combined General Catalogue of Variable Stars, 4.1 EditionLloyd, C., Frank, P., Bernhard, K., Mos
hner, W., 2002, IBVS, No. 5260Monet, D., Bird, A., Canzian, B., Dahn, C., Guetter, H., Harris, H., Henden, A., Levine,S., Luginbuhl, C., Monet, A. K. B., Rhodes, A., Riepe, B., Sell, S., Stone, R., Vrba,F., Walker, R., 1998, The USNO-A2.0 CatalogueZhai, D. S., Leung, K. C., Zhang, R. X., Zhang, J. T., 1984, A&A, 141, 266
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LX CYGNI: A MIRA VARIABLE WITH A DRASTIC PERIOD INCREASETEMPLETON, M. R.; MATTEI, J. A.; PRICE, A.Ameri
an Asso
iation of Variable Star Observers (AAVSO), 25 Bir
h St., Cambridge, MA 02138, USA; email:aavso�aavso.org

LX Cygni { �:21h55m57:s03; Æ:+48Æ20052:006 (J2000) { is a poorly-studied Mira variableof spe
tral type S. Although this obje
t has been studied spe
tros
opi
ally as part ofseveral S-star surveys, little has been published about its pulsation behavior beyond itsdis
overy and subsequent des
ription in the General Catalog of Variable Stars (GCVS).Variability was �rst noted by Ho�meister (1930). Additional observations were madeby Olivier et al. (1940), and the period was determined to be about 461 days, withphotographi
 maxima and minima of 11.9 and 16.5 magnitudes, respe
tively (Prager &Shapley 1941). Semakin (1955) summarized the work to date on LX Cyg, noting that theperiod had been variously measured between 454 and 465 days. Finally, the GCVS 4thedition (Kholopov et al. 1985) lists the period as 465.3 days (epo
h JD 2438895), notingthat between JD 2415000 and 2433300, 460.0 days was a better �t.This variation in reported period is unremarkable, given the 
y
le-to-
y
le variationsin period seen in many Mira variables. However, sin
e 1967, LX Cygni has apparentlyundergone a signi�
ant 
hange in pulsation behavior. The Ameri
an Asso
iation of Vari-able Star Observers (AAVSO) ar
hive of visual observations { spanning JD 2439818 to2452605 (November 23, 1967 to November 26, 2002) { show that a dramati
 in
reasein period has o

urred sin
e JD 2440000. The period has grown from 460 days to over580 days, an in
rease of nearly 25 per
ent.For our time-series analysis, we used 961 visual observations by 84 di�erent observers inthe AAVSO International Database. Although we have additional CCD data taken in theJohnson V �lter, we 
hose not to in
lude them in the long-term analysis in order to keepthe data set as homogeneous as possible. We have instead analyzed the CCD observationsseparately and dis
uss them below. We used the weighted wavelet transform developed atAAVSO (Foster 1996) to perform the time-series analysis. The wavelet transform allowsone to measure the time evolution of the Fourier spe
trum of a given dataset, and it isquite sensitive to even small 
hanges in period over both short and long times
ales.We 
omputed the wavelet transform several times with a range of frequen
ies andwavelet windows. We show the data and a representative wavelet transform in Figure 1,and plot the period and amplitude of the strongest peak as a fun
tion of time in Figure 2.Figure 2 
learly shows that the period has in
reased sin
e the start of the AAVSO datain 1967. The behavior of the period is un
ertain at the start and end of the data set dueto edge e�e
ts of the wavelet transform.We also note that the amplitude 
omputed from the wavelet transform appears tobe variable over the span of observations. It is possible that the real amplitude of the
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star has 
hanged over time, but this may be an artifa
t of the wavelet analysis. Waveletamplitude is sensitive to data gaps, so seasonal windows may be the 
ause. Analysis ofthe amplitude variation is 
ontinuing, and will be published in a forth
oming paper.

Figure 1. Wavelet transform of LX Cyg. Contours represent the wavelet statisti
, w, a measure of thestatisti
al signi�
an
e of the signal (see Foster 1996). Strongest signal lies at the 
enter of the 
ontours.The wider bands at the beginning and end of the data stream are edge e�e
ts, and are arti�
ial.
To 
on�rm our analysis, we also analyzed the available CCD V-band observations fromthe AAVSO International Database. These observations 
onsist of 106 CCD observationsmade by six observers, spanning JD 2451236 to 2452601 (February 26, 1999 to November22, 2002). While the data span is not long enough to reliably determine whether theperiod is variable, we measured the spa
ing between the two maxima and three minimapresent in the data and found a period of 590 � 10 days. In addition, we visually inspe
tedthe older data 
olle
ted by Olivier et al. (1940), spanning JD 2427334 to 2429595 (1933to 1939). Although their data are very sparse, the measured separation between the two
learly de�ned maxima is 465 �10 days, whi
h is 
onsistent with the published period forthat epo
h.The rapid period in
rease beginning at JD 2445000 appears to be a 
ontinuous pro
ess,rather than an abrupt, dis
ontinuous 
hange. Therefore, it appears that mode-swit
hingis not the reason for the 
hange. If the period 
ontinues to in
rease at the 
urrent rate,than this may indi
ate that LX Cygni is in the middle of a thermal pulse. A

ording tothe models of Vassiliadis & Wood (1993), ea
h thermal pulse begins with a sharp periodde
rease, followed by a short, high-amplitude os
illation in period (a de
rease by half,and an in
rease by as mu
h as a fa
tor of three). A period in
rease of 100 days over afew de
ades is seen in some of their models, and if LX Cygni is in the midst of a thermalpulse, the period may 
ontinue to in
rease signi�
antly in the 
oming de
ades.LX Cygni appears to be an ex
ellent 
andidate for a Mira variable undergoing thermalpulses, as the magnitude of the period 
hange is similar (though opposite in sign) to thatof T UMi, a star whi
h has undergone a rapid period de
rease sin
e 1968 (Mattei & Foster1995; G�al & Szatm�ary 1995), as well as that of TY Cas (Hazen & Mattei 2002). Whereas
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Figure 2. Strongest period (solid line) and its amplitude (dotted line) derived from the wavelettransform of LX Cyg. The period is 
learly in
reasing throughout the span of available data. Be
ause ofedge e�e
ts in the wavelet transform, it is not 
lear whether the period has rea
hed a plateau 580 days,or whether it will 
ontinue in
reasing. Continued monitoring over the next several years is stronglyen
ouraged. The amplitude also appears to be variable, and a more sensitive analysis of this variation isunderway.
T UMi and TY Cas may have just begun thermal pulses, LX Cygni may be in a later stagesin
e thermal pulses are expe
ted to begin with a period de
rease. Further observationsof LX Cygni are warranted and strongly en
ouraged. A more 
omprehensive analysis ofthis star is 
urrently in preparation for publi
ation.

We thank the 90 observers worldwide who have 
ontributed over 1000 observations ofLX Cygni to the AAVSO International Database. We also thank G. Foster for helpfuldis
ussions on this analysis.
Referen
es:Foster, G., 1996, AJ, 112, 1709G�al, J. & Szatm�ary, K., 1995, A&A, 297, 461Hazen, M. & Mattei, J., 2002, JAAVSO, 31, in pressHo�meister, C., 1930, Sonn. Mitt., 17Kholopov, P. N., et al., 1985, General Catalog of Variable Stars, 4th edition, Mos
owMattei, J. & Foster, G., 1995, JAAVSO, 23, 106Olivier, C. P., et al., 1940, Pub. of the Univ. of Pennsylvania, 5, part 3Prager, R. & Shapley, H., 1941, Ann. Harvard College Obs., 111Semakin, N. K., 1955, Peremenniye Zvezdy, 10 v.2, 100Vassiliadis, E. & Wood, P. R., 1993, ApJ, 413, 641
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IDENTIFICATION OF V379 PEGASI
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A re
ent paper by Kato, et al. (2002) dis
ussed the la
k of variability of the staridenti�ed as V379 Peg (NSV26158, Peg 7). This �eld is part of an up
oming paper on
ata
lysmi
 variable sequen
es (Henden and Sumner 2003). Relatively deep UBV (RI)Cphotometry has been performed of this �eld using the USNO Flagsta� Station (NOFS)1.0m teles
ope and SITe 1024�1024 CCD.The star identi�ed by Kato and others is quite red and has relatively large propermotion (�56mas/year RA; �32mas/year De
; from USNO-B (Monet et al., 2003)). Theoriginal dis
overy papers list V379 Peg as a UV-ex
ess obje
t (FBS 2351+228), as well ashaving a blue spe
trum (Lipovetskii and Stepanyan 1981). A later paper by Kopylov etal. (1988) shows an obje
t with a late M-type spe
trum with narrow hydrogen emissionlines, so some 
onfusion is obviously present.Examining our photometry, we believe that V379 Peg has been misidenti�ed. A better
andidate is a blue obje
t about 2200to the east of the red star that is the bluest obje
t ina 200�200�eld. The 
oordinates and magnitudes of both obje
ts are:Star RA(J2000) De
(J2000) V mag B � V U �B V � R R� Iblue 23h53m52:s47 +23Æ09020:005 18.47(2) 0.24(2) �0.70(3) 0.46(3) 0.44(4)red 23h53m50:s88 +23Æ09018:008 15.14(1) 1.53(1) 1.08(2) 1.06(1) 1.41(1)Photometry was performed on multiple nights using Landolt (1992) standard stars ofwide 
olor and airmass for 
alibration. Photometri
 errors in the last digit are shownin parenthesis. The UCAC2 referen
e 
atalog was used for astrometry, with absolute
oordinate errors under 100mas. The 
oordinate epo
h is 2001.312. The blue obje
t'sproper motion from USNO-B is zero within errors.Both of these obje
ts were also observed with the Astro
am near-IR 
amera (Aladdin1024�1024 InSb dete
tor) on the NOFS 1.55m teles
ope. The magnitudes, using 2MASSse
ond in
remental data release values for stars in the same �eld, are:Star J(nofs) J(2mass) K(nofs) K(2mass)blue 16:93(3) 15:84(4)red 11:36(1) 11:35(2) 10:54(1) 10:51(3)
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Note that the NIR magnitudes for the red obje
t agree with the 2MASS values, furtherindi
ating little or no variability. A �nding 
hart with the blue and red obje
ts markedis shown in Figure 1. A �le 
ontaining the 
alibrated UBV (RI)C magnitudes of all starswithin 10 ar
min of the variable is given in 5368-t3.txt on the IBVS-website.Based on the broad-band 
olors, the red obje
t is a 
lose mat
h to an M4V (Cox 2000)star. The blue obje
t is puzzling. The red 
olors look like an unreddened K0III star,but the blue 
olors do not mat
h this 
lassi�
ation. They appear more like an O starreddened by E(B � V ) � 0:55, but using this reddening makes the red 
olors mat
hsomething 
loser to A/F. Note that the NIR 
olors further 
ompli
ate the issue, sin
ethe "blue" obje
t is quite red. We propose that the blue obje
t is exhibiting a 
ompositespe
trum, with a blue and a red star involved. This is 
ommon for intera
ting binariessu
h as 
ata
lysmi
 variables.Un�ltered time-series photometry was performed on 021204 and 021220 UT for bothstars, and also on 021215 UT (under poor 
onditions) for the red star. Figure 2 shows thedata for the blue star. No obvious periodi
ity is visible, though the s
atter is larger thanPoisson statisti
s (�0:03mag) would suggest. Su
h 
i
kering is 
ommon for 
ata
lysmi
variables. Figure 3 shows the data for the red star. Some small 
u
tuations are present,indi
ating at most some low amplitude variability.In summary, we propose that the blue star is the star observed in the FBS survey andis mismarked on the Lipovetskii and Stepanyan (1981) �nding 
hart. The spe
trum takenby Kopylov et al. (1988) was of the red star and not of the UV-ex
ess obje
t. A modernspe
trum would solidify the identi�
ation, but until su
h is available, we re
ommendobserving the blue star for further outburst a
tivity.We a
knowledge the help of U. Munari (U. Padova) in the interpretation of the broad-band 
olors. This paper makes use of the Two Mi
ron All Sky Survey (2MASS), ajoint proje
t of the University of Massa
husetts and the Infrared Pro
essing and AnalysisCenter/California Institute of Te
hnology, funded by the National Aeronauti
s and Spa
eAdministration and the National S
ien
e Foundation.

Referen
es:Cox, A. N., 2000, Allen's Astrophysi
al Quantities, (New York: Springer-Verlag), 388Henden, A., Sumner, B., 2003, in preparationKato, T., Yamaoka, H., Torii, K., Ishioka, R., Uemura, M., 2002, IBVS, 5342Kopylov, I. M., Lipovetsky, V. A., Somov, N. N., Somova, T. A., Stepanian, J. A., 1988,Astro�zika, 28, 287Landolt, A. U., 1992, AJ, 104, 340Lipovetskii, V. A., Stepanyan, J. A., 1981, Astro�zika, 17, 573Monet, D., Levine, S., Canzian, B., Ables, H., Bird, A., Dahn, C. et al., 2003, AJ,in press.
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Figure 1. V -band 
hart of V379 Peg. Chart size is 50�60. Star \A" is the red star from Kato et al.2002
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Figure 2. Un�ltered light 
urve for the blue 
andidate. Open 
ir
le data is for 021204; �lled 
ir
le datais for 021220. Horizontal axis is hours sin
e the beginning of ea
h time series. The two nights have beeno�set by 0.1mag for 
larity.
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Figure 3. Un�ltered light 
urve for the red 
andidate. Open 
ir
le data is for 021204; �lled 
ir
le datais for 021220. Horizontal axis is hours sin
e the beginning of ea
h time series. The two nights have beeno�set by 0.1mag for 
larity.
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ELEMENTS FOR 5 RR LYRAE STARS IN OPHIUCHUS

H�AUSSLER, K.1; KROLL, P.21 Bruno-H.-B�urgel-Sternwarte, T�opelstr. 46, D-04746 Hartha, Germany2 Sternwarte Sonneberg, Sternwartestr. 32, D-96515 Sonneberg, Germanyemail: sternwartehartha�ly
os.de, pk�stw.tu-ilmenau.de
The variability of these stars was announ
ed by Ho�meister (1967); no further observa-tions or ephemeris were published until today. Re
ent estimations, made on photographi
plates taken with the Sonneberg Observatory 40
m 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 respe
t to magnitudes of the 
omparison starsgiven in Table 3. Individual data are available upon request.This resear
h made use of the SIMBAD data base, operated by the CDS at Strasbourg,Fran
e.

Table 1. Summary of this paperStar Type Epo
h Period Max. Min. M�m No. of2400000+ (day) PlatesV1053 Oph RRab 44024.427 0.5783325 14:m7 15:m5 0:p15 206�6 �7V1056 Oph RRab 44024.444 0.5927557 15:m2 16:m4 0:p13 182�12 �15V1059 Oph RRab 44372.334 0.6872508 14:m2 15:m5 0:p16 222�9 �10V1060 Oph RRab 44370.391 0.4403777 15:m1 16:m1 0:p13 194�4 �3V1061 Oph RRab 44376.398 0.5893621 15:m0 16:m4 0:p13 215�13 �13
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Table 2. Individual maxima and O � C values a

ording to the elements derived in this paper
Star HJD (max.) Epo
h O � C Star HJD (max.) Epo
h O � CV1053 Oph 38502.523 �9548 0.014 V1059 Oph 44376.427 6 �0.03138528.508 �9503 �0.026 44732.466 524 0.01238531.424 �9498 �0.001 45822.442 2110 0.00938557.467 �9453 0.017 46644.382 3306 �0.00338579.425 �9415 �0.002 49098.546 6877 �0.01238583.446 �9408 �0.029 49193.416 7015 0.01838937.420 �8796 0.005 V1060 Oph 38530.538 �13261 �0.00439299.462 �8170 0.011 38531.424 �13259 0.00144024.435 0 0.008 38549.468 �13218 �0.01145055.617 1783 0.023 38579.425 �13150 0.00146641.392 4525 0.010 39299.462 �11515 0.02047262.496 5599 �0.015 39918.613 �10109 0.00049488.498 9448 �0.014 44370.400 0 0.009V1056 Oph 38557.467 �9223 0.008 44373.467 7 �0.00738883.487 �8673 0.013 45055.617 1556 �0.00238937.420 �8582 0.005 45056.500 1558 0.00039618.468 �7433 �0.023 45082.472 1617 �0.01044024.414 0 �0.030 45854.459 3370 �0.00544749.419 1223 0.035 49193.416 10952 0.00845082.497 1785 �0.016 V1061 Oph 37112.470 �12325 �0.04046612.425 4366 0.009 38530.538 �9919 0.023V1059 Oph 38533.459 �8496 0.007 38533.459 �9914 �0.00338555.466 �8464 0.022 38579.425 �9836 �0.00738882.544 �7988 �0.031 39288.461 �8633 0.02638902.485 �7959 �0.020 44373.482 �5 0.03139238.572 �7470 0.001 44376.400 0 0.00239917.607 �6482 0.032 44749.455 633 �0.00944343.463 �42 �0.007 45053.591 1149 0.01644365.436 �10 �0.026 45056.537 1154 0.01544372.369 0 0.035 45854.475 2508 �0.04344374.390 3 �0.006 46612.425 3794 �0.013
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Table 3. Comparison stars and 
ross referen
esV1053 Oph V1056 OphS 9622 S 9623GSC 397.2567 USNO 0900-09177312Comp. No. GSC m� GSC m�1 397.2315 14:m3 397.0078 14:m52 397.2376 15:m1 397.2414 16:m03 397.2340 15:m5 397.0116 16:m34 397.2565 15:m7
V1059 Oph V1060 OphS 9628 S 9629USNO 0975-08854021 USNO 0975-08929161Comp. No. GSC/USNO m� GSC/USNO m�1 977.1260 13:m7 977.1000 14:m52 977.1420 14:m4 0975-08924076 15:m43 0975-08854635 15:m1 0975-08926346 16:m34 0975-08854985 15:m9
V1061 OphS 9630USNO 0975-08968969Comp. No. GSC/USNO m�1 982.1367 14:m82 982.1923 14:m93 0975-08970180 16:m1� Magnitudes refer to the B values of the USNO-A2.0 
atalogue

Referen
e:Ho�meister, C., 1967, Astron. Na
hr., 289, 205
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GSC 02757-00769 - A NEW EW BINARY SYSTEM

MACIEJEWSKI, GRACJAN1; KARSKA, AGATA2; NIEDZIELSKI, ANDRZEJ11 Toru�n Centre for Astronomy, Ni
holas Coperni
us University, ul. Gagarina 11, 87-100 Toru�n, Poland;e-mail: gm�astri.uni.torun.pl, aniedzi�astri.uni.torun.pl2 Almukantarat Astronomi
al Club, ul. Barty
ka 18, 00-716 Warszawa, Poland; e-mail: ad-astra�wp.pl
Name of the obje
t:GSC 02757-00769 = TYC 2757 769 1
Equatorial 
oordinates: Equinox:R.A.= 22h56m30:s899 DEC.= 33Æ55012:0007 2000
Observatory and teles
ope:Piwni
e Observatory of the Ni
holas Coperni
us University,135 mm f/2.8 semi-automati
 CCD 
amera
Dete
tor: SBIG ST-7 CCD 
amera
Filter(s): SBIG CFW-8 V
Date(s) of the observation(s):2002.09.15 { 2002.12.07
Comparison star(s): GSC 02757-00477 = SAO 72866 = BD+33Æ4614 (C1),GSC 02757-01283 = SAO 72860 = BD+33Æ4612 (C2),GSC 02757-00871 (C3)
Transformed to a standard system: No
Availability of the data:Upon request (aniedzi�astri.uni.torun.pl).
Type of variability: EW
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Remarks:GSC 02757-00769 (TYC 2757 769 1) was found to be variable by Semi-Automati
Variability Sear
h1 sky survey operating at the Piwni
e Observatory. 243 individualphotometri
 measurements were 
olle
ted during 18 nights between September andDe
ember 2002. The obtained light 
urve, shown in Figure 1, indi
ates variabilityof the W Ursae Majoris type.A

ording to the Guide Star Catalogue (Morrison et al. 2001) GSC 02757-00769is a 10.03 photographi
 magnitude star. In the TYCHO-2 Catalogue (H�g et al.2000) it is re
orded as a star of VT=10:m586 with the (B � V )T=0:m53. The 
al
u-lated Johnson V magnitude is V=10:m53 and the (B � V )=0:m49. The 184 epo
hphotometry data points listed in Ty
ho are not available be
ause of low quality (F.O
hsenbein - priv.
om.)At the maximum light GSC 02757-00769 rea
hesmV=10:m50 and varies in brightnesswith an amplitude of �mV=0:m24. The se
ondary minimum seems to be shallowerand the maximum following the primary minimum is noti
eably fainter. Presentedhere magnitudes were determined with the di�erential aperture photometry against
omparison stars for whi
h V magnitudes were 
al
ulated from TYCHO-2 Cata-logue with formula: V = VT � 0:090(BT � VT ).The period sear
h was performed with the ANOVA method of S
hwarzenberg-Czerny (1996). The time of the primary minimum was 
omputed with the Kwee-vanWoerden method (Kwee, van Woerden 1956). A preliminary ephemeris is following:Min: I = HJD 2452555:49881 + 0:d419195� E:�0:00023 � 0:000031 (1)GSC 02757-00769 is not present in the SIMBAD data base, therefore for properidenti�
ation we present a �nding 
hart in Figure 2. The sky image 
omes fromour sky survey and shows a 300�300 �eld 
entered at the star of interest.Pra
ti
ally all W UMa stars in the Solar neighborhood are identi�ed as X-rayemitters (St�epie�n, S
hmitt and Voges 2001). It is also the 
ase ofGSC 02757-00769. In the angular distan
e of 8 ar
se
 from this obje
t there isan X-ray sour
e 1RXS J225630.4+335507. We suggest that GSC 02757-00769 and1RXS J225630.4+335507 are in fa
t the same obje
t. Due to positions 
oin
iden
ewe also identify GSC 02757-00769 with the IR sour
e observed within 2MASS survey- 2MASS J2256308+335512.
A
knowledgements:This resear
h made use of the SIMBAD data base, operated by the CDS at Stras-bourg, Fran
e.

1For further information on SAVS see http://www.astri.uni.torun.pl/~gm/SAVS/.
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Figure 1. CCD light 
urve of GSC 02757-00769 obtained in V �lter

Figure 2. Finding 
hart for GSC 02757-00769. The �eld is 300�300 wide.
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Referen
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, A., 2000, A&A, 355, L27Kwee, K. K., van Woerden, H., 1956, Bull. Astr. Inst. Netherlands, 12, No. 464, 327Morrison, J. E., R�oser, S.; M
Lean, B., Bu

iarelli, B., Lasker, B., 2001, AJ, 121, 1752S
hwarzenberg-Czerny, A., 1996, ApJ, 460, L107St�epie�n, K., S
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CCD MINIMA FOR SELECTED ECLIPSING BINARIES IN 2002NELSON, ROBERT H.1393, Garvin Street, Prin
e George, BC, Canada, V2M 3Z1; e-mail: bob.nelson�shaw.
aObservatory and teles
ope:Sylvester Roboti
 Observatory1 (SRO): 33 
m f/4.5 Newtonian on Paramount GT-1100s mount.Dete
tor: SBIG ST7e, 1:0024 pixels, 15:08 � 10:05 FOV, 
ooled to�10ÆC < T < �30 ÆCMethod of data redu
tion:Aperture photometry using MIRA, by Axiom Resear
hMethod of minimum determination:Digital tra
ing paper method, bise
tion of 
hords, 
urve �tting, and (o

asionally)Kwee and van Woerden (1956). See Nelson (2000) for more information.Observed star(s):Star GCVS J2000 Comp. Epo
h � LatestName type RA� De
 Star 2400000 Period (d)RT And EA/DW/RS 23.1110 53.0133 GSC 3998:2212 52566.7024 0.6289283WZ And EB/KE: 1.0143 38.0550 GSC 2799:1170 52513.7977 0.6956630AB And EW/KW 23.1132 36.5335 GSC 2763:0735 52559.6322 0.3318910AD And EB/DW: 23.3645 48.4016 GSC 3641:0023 52633.6243 0.9862163BX And EW/DW: 2.0903 40.4739 GSC 2833:0089 52604.6742 0.6101144LO And EW/KW 23.2706 45.3331 GSC 3637:0299 52524.7879 0.3808220EP And EW/KW 1.4229 44.4542 GSC 2827:0575 52601.6481 0.4041105ZZ Aur EB/KE 5.4542 41.0859 GSC 2915:0220 52633.7473 0.6012168BF Aur EB 5.0503 41.1719 GSC 2899:0175 52600.6934 1.5832226HL Aur EB/SD 6.1913 49.4207 GSC 3383:0823 52600.8134 0.6225055KU Aur EA/SD: 6.2756 30.2323 GSC 2422:0809 52618.8453 1.3195725WW Cam EA/DM 4.3125 64.2145 GSC 4073:0510 52528.907 2.2743633AO Cam EW/KW 4.2813 53.0245 GSC 3732:1016 52631.7377 0.3299284BU Cas EA/DM 1.2841 61.0755 GSC 4031:1639 52619.5771 2.2551969GT Cas EA/SD 0.1330 58.1659 GSC 3665:0996 52524.6942 2.9897984MM Cas EA/SD 0.5435 54.2636 GSC 3672:0189 52639.5873 1.1584800MN Cas EA/DM 1.4203 54.5736 GSC 3675:1855 52493.8614 1.9169249OX Cas EA/DM 1.0900 61.2814 GSC 4030:0987 52608.5841 2.4893439V357 Cas EB 23.2951 54.5800 GSC 4033:1848 52563.7916 0.7607589V366 Cas EW/DW 1.0826 58.4417 GSC 3681:0642 52537.8238 0.7292900V459 Cas EA/DM 1.1130 61.0848 GSC 4030:0348 52565.6717 8.4582654
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Observed star(s):Star GCVS J2000 Comp. Epo
h � LatestName type RA� De
 Star 2400000 Period (d)BE Cep EW/KW 22.4121 58.3636 GSC 3996:0441 52490.8752 0.4243941EF Cep EW 4.4540 80.4426 GSC 4523:0854 52535.812 0.6061075OT Cep EA 0.2922 82.1005 GSC 4504:0663 52557.7838 0.4812310SS Cet EA/SD 2.4836 1.4827 GSC 0047:0638 52565.8290 2.9739807XZ CMi EA 7.5407 3.3854 GSC 0185:1509 52605.9685 0.5788091V387 Cyg EW/K: 21.1537 37.2952 GSC 2714:0043 52517.7527 0.6405973V628 Cyg EW 21.3404 47.1422 GSC 3595:1315 52538.7802 0.6516518V700 Cyg EW/KW 20.3113 38.4741 GSC 3153:0819 52609.5920 0.3400219V1073 Cyg EW/KE 21.2500 33.4115 GSC 2711:2412 52569.6317 0.7858582YY Eri EW/KW 4.1209 -10.2810 GSC 5315:0565 52550.9432 0.3214990RW Gem EA/SD: 6.0128 23.0828 GSC 1864:1888 52619.8506 2.8654963EY Gem EB/KE 6.4532 17.1331 GSC 1334:0226 52626.7388 0.9411168GW Gem EB/SD 7.5229 27.0916 GSC 1933:0570 52585.8672 0.6594456DF Hya EW/KW 8.5502 6.0537 GSC 0225:0943 52600.9568 0.3306063SW La
 EW/KW 22.5342 37.5619 GSC 3215:1406 52607.5828 0.3207186VX La
 EA/SD 22.4101 38.1920 GSC 3214:1036 52489.8547 1.0745058VY La
 EB/KE 22.4959 45.0016 GSC 3227:0195 52482.8311 1.0362311CM La
 EA/DM 22.0005 44.3308 GSC 3197:1602 52537.6998 1.6046917EM La
 EW/KW 22.2355 54.0108 GSC 3982:1914 52551.6860 0.3891346SW Lyn EA/DW 8.0742 41.4802 GSC 2976:1660 52607.8091 0.6440658FR Ori EB/SD: 5.5104 9.2633 GSC 0718:0690 52635.7590 0.8831629BX Peg EW/KW 21.3853 26.4223 GSC 2197:1871 52546.6670 0.2804186CC Peg E 21.3942 28.2455 GSC 2201:0061 52534.7137 0.6056033RT Per EA/SD 3.2340 46.3436 GSC 3312:1534 52554.7167 0.8494059RV Per EA/SD 4.1038 34.1555 GSC 2366:1876 52547.8658 1.9734905WY Per EA/SD 3.3825 42.4041 GSC 2870:1440 52546.8189 3.3270740XZ Per EA/SD 4.0928 46.3358 GSC 3328:1131 52555.8134 1.1516284V432 Per EW/KW 3.1011 42.5210 GSC 2855:0585 52516.9010 0.3833116V449 Per EA/KE 2.5733 35.1401 GSC 2334:0150 52517.9391 0.9462100V579 Per EW? 3.3912 41.1658 GSC 2870:2649 52559.7957 0.4656232UV Ps
 EA/D:/RS 1.1655 6.4842 GSC 0026:0669 52607.6729 0.8610407RZ Tau EW/KW 4.3638 18.4518 GSC 1270:0877 52551.941 0.4156706CU Tau EW/KW 3.4737 25.2313 GSC 1804:2270 52551.8458 0.4122054EQ Tau EW/KW 3.4813 22.1922 GSC 1260:0575 52608.6852 0.3413479V781 Tau EW/KW 5.5013 26.5743 GSC 1870:0514 52554.9210 0.3449080V Tri EB/SD 1.3147 30.2202 GSC 2293:1331 52528.7718 0.5852056RV Tri EA/SD 2.1318 37.0101 GSC 2321:1715 52548.734 0.7536616XY UMa EB/DW/RS 9.0956 54.2917 GSC 3805:0479 52559.9583 0.4789863� RA values are in the format HH.MMSS, De
 in DD.MMSS. 'G' stands for 'GSC'.Sour
e(s) of the ephemeris:O�C 
harts using all available published times of minima. See 'Bob Nelson's O�CFiles' in the referen
es. The epo
hs above are the latest and best times of minima(whi
h usually 
oin
ide with the times newly reported here).Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄RT And 52566.7024 0.0002 s V �WZ And 52513.7977 0.0002 s 
lear �AB And 52559.6322 0.0002 s R �AD And 52633.6243 0.0003 p 
lear �BX And 52604.6742 0.0001 p I �LO And 52524.7879 0.0001 s 
lear �EP And 52601.6481 0.0001 s 
lear �
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄ZZ Aur 52633.7473 0.0001 p 
lear �BF Aur 52600.6934 0.0005 P 
lear �HL Aur 52600.8134 0.0002 p 
lear �HL Aur 52635.6739 0.0001 p 
lear �KU Aur 52618.8453 0.0003 p 
lear � C-K slopeWW Cam 52528.907 0.002 p 
lear �AO Cam 52631.7377 0.0001 p 
lear �BU Cas 52619.5771 0.0001 p 
lear �GT Cas 52524.6942 0.0004 p 
lear �MM Cas 52639.5873 0.0002 p 
lear �MN Cas 52493.8614 0.0003 p 
lear �OX Cas 52608.5841 0.0004 p 
lear �V357 Cas 52563.7916 0.0004 s 
lear �V366 Cas 52537.8238 0.0003 s 
lear �V459 Cas 52565.6717 0.00005 p 
lear �BE Cep 52490.8752 0.00005 s 
lear �EF Cep 52535.812 0.001 s 
lear �OT Cep 52557.7838 0.0002 p 
lear �SS Cet 52565.8290 0.0003 p 
lear �XZ CMi 52605.9685 0.0001 p 
lear �V387 Cyg 52517.7527 0.0001 p 
lear �V628 Cyg 52538.7802 0.0001 p 
lear �V700 Cyg 52609.5920 0.0003 p 
lear �V1073 Cyg 52569.6317 0.0002 p V �YY Eri 52550.9432 0.0001 s V �YY Eri 52619.7447 0.0002 s V �RW Gem 52619.8506 0.0001 p 
lear �EY Gem 52626.7397 0.0003 p 
lear � C-K slopeGW Gem 52585.8672 0.0003 p 
lear �DF Hya 52600.9568 0.0002 s? 
lear �SW La
 52607.5828 0.0001 p I �VX La
 52489.8547 0.00003 p 
lear �VY La
 52482.8311 0.0002 p 
lear � C-K slopeCM La
 52537.6998 0.0001 p V �EM La
 52551.6860 0.0001 p 
lear �SW Lyn 52607.8091 0.0001 p V �FR Ori 52635.7585 0.0005 p 
lear � C-K slopeBX Peg 52546.6670 0.00005 s 
lear �CC Peg 52534.7137 0.0003 s 
lear �RT Per 52554.7167 0.0001 p 
lear �RV Per 52547.8658 0.0005 p 
lear �WY Per 52546.8189 0.00008 p 
lear �XZ Per 52555.8134 0.00005 p 
lear �V432 Per 52516.9010 0.00004 p 
lear �V432 Per 52550.8236 0.0004 s 
lear �V449 Per 52517.9391 0.0004 p 
lear �V579 Per 52559.7957 0.0005 p V �UV Ps
 52607.6729 0.0001 p 
lear �RZ Tau 52551.941 0.001 p 
lear �CU Tau 52551.8458 0.0001 p 
lear �EQ Tau 52608.6852 0.0002 p 
lear �V781 Tau 52554.9210 0.0003 p V �V Tri 52528.7718 0.0002 s 
lear �V Tri 52547.792 0.001 p 
lear �V Tri 52554.8155 0.0001 p 
lear �RV Tri 52548.734 0.001 p 
lear �XY UMa 52559.9583 0.0001 p 
lear �
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Explanation of the remarks in the table:'C-K slope' refers to a 
hange in the C-K plot of 0.01 magnitudes or greater overthe observing run. See below.Remarks:In the 
ase of bright stars, V, R or I �lters were used to maintain the sameexposures (of 1-5 minutes) whi
h were required for low random errors.Che
k stars (K1, K2, ...) were used for all program stars in addition to the 
om-parison (C). However, for some, the plot of 
omparison-
he
k (C-K) magnitudedi�eren
e versus time revealed a disturbing 
hange of 0.01 - 0.02 magnitudes overa time span of 0.05 - 0.08 days.Further analysis of one of the stars, FR Ori, revealed that 
he
k stars havingnearly equal airmasses gave a 
he
k2-
he
k1 (i.e, K2-K1) plot versus time 
onstantto within 0.004 (2) magnitudes whereas a third 
he
k star (K3) having a line of
entres with K1 perpendi
ular to the horizon gave K3-K1 
hanges of 0.023 (3)magnitudes. Sin
e the C-V (variable) line was also perpendi
ular to the horizon, atentative 
orre
tion was applied to the light 
urve resulting in a disturbing 0.00055day shift in the time of minimum. This 
alls into question the a

ura
y with whi
hsome times of minima are reported, here and elsewhere. (For now, no 
orre
tionsare in
luded in any of the times reported here.)Further dis
ussion and analysis will be presented in a future IBVS note.A
knowledgements:Thanks are due to Environment Canada for the website satellite images (seebelow) that were essential in predi
ting 
lear times for observing runs in this 
loudylo
ale. Thanks are also due to Attilla Danko for his Clear Sky Clo
ks, (see below).Mu
h use was made of the E
lipsing Binary Ephemeris Generator; thanks Shawn.The author is also a Guest User of the Canadian Astronomy Data Centre, whi
his operated by the Dominion Astrophysi
al Observatory for the National Resear
hCoun
il of Canada's Herzberg Institute of Astrophysi
s.

Referen
es:Danko, A., Clear Sky Clo
ks, http://
leardarksky.
om/Dvorak, S., E
lipsing Binary Ephemeris Generator,http://rollinghillsobs.dyn.dhs.org:8000/
gi-bin/
al
EBephem.plKwee, K. K., & van Woerden, H., 1956, B.A.N., 12, 327Nelson, R. H., Bob Nelson's O�C �les, http://binaries.boulder.swri.edu/binaries/om
/Nelson, R. H., 2000, IBVS, 4840Satellite images for North Ameri
a, http://www.
m
.e
.g
.
a/
m
/htmls/satellite.html
ERRATUM FOR IBVS 5040

In IBVS 5040, the time of minimum for the GW Cep on 2002-03-19 (UT) should read51622.8521.



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5372 Konkoly ObservatoryBudapest7 February 2003HU ISSN 0374 { 0676NEW TIMES OF MINIMA OF ECLIPSING BINARY SYSTEMSHEGED�US, T.1; BORKOVITS, T.1; B�IR�O, I. B.1; DEM_IRCAN, O.2; ERDEM, A.2; C� _IC�EK, C.2;�OZDEM_IR, S.2; BULUT, _I.2; SOYDUGAN, F.2; SOYDUGAN, E.2; DE�G_IRMENC_I, �O. L.3; BOZKURT,Z.3; YAKUT, K.3; ESENO�GLU, H.4; SZETTELE, I.5;61 Baja Astronomi
al Observatory of B�a
s-Kiskun County, Baja, Szegedi �ut, P.O. Box 766, H{6500 Hungary;e-mail: hege�ele
tra.bajaobs.hu2 C�anakkale Onsekiz Mart University, Fa
ulty of Arts and S
ien
es, Department of Physi
s,TR-17100 C�anakkale, Turkey; e-mail: aerdem�bornova.ege.edu.tr3 Ege University Observatory, TR-35100 Bornova, _Izmir, Turkey; e-mail: omerd�astronomy.s
i.ege.edu.tr4 _Istanbul University Observatory, TR-34452 _Istanbul, Turkey; e-mail: esenoglu�istanbul.edu.tr5 Department of Astronomy, E�otv�os L�or�and University, Budapest, P.O. Box 32, H-1518 Hungary6 On summer training at Baja Astronomi
al ObservatoryObservatory and teles
ope:50-
m f=8:4 Rit
hey{Chr�etien teles
ope of the Baja Astronomi
al Observatory,Hungary (BA50)40-
m Cassegrain teles
ope of the TUBITAK National Observatory, Turkey(TUG40)30-
m Cassegrain teles
ope of Ege University Observatory, Turkey (EGE30)Dete
tor: Hamamatsu, R 4457 PMT at TUBITAK NationalObservatoryHamamatsu, R 4457 PMT at Ege University ObservatoryApogee Ap-7 SiTE 502B CCD at Baja Astronomi
alObservatoryMethod of data redu
tion:Redu
tion of the CCD frames was made with a 
ustomly developed IRAFy pa
kage.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).Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Sour
etype RA De
 E 2400000+ P [day℄V397 Cep EA 00 03 24 +73 10 28 BD+72Æ 1135 48501.1800 2.08684 1V442 Cyg EA 20 27 52 +30 47 28 GSC 2685-1364 44919.561 2.3859437 2MR Del EA 20 31 13 +05 13 09 HD 195235 51744.37964 0.52168929 3V401 La
 EA 22 08 21 +49 13 16 BD+48Æ 3613 48501.7900 1.95010 1V402 La
 EA 22 09 15 +44 50 47 GSC 3210-1215 48500.980 3.7820 1V1123 Tau EB 03 34 59 +17 42 38 GSC 1238-0661 48500.3570 0.399957 1V1128 Tau EB 03 49 28 +12 54 44 GSC 0664-1304 48500.0620 0.3053732 1yIRAF is distributed by the National Opti
al Astronomi
al Observatories, operated by the Asso
iation of the Universitiesfor Resear
h in Astronomy, in
., under 
ooperative agreement with the National S
ien
e Foundation
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Sour
e(s) of the ephemeris:1. ESA, 19972. La
y and Frueh, 19873. Soydugan et al., 2002Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄V397 Cep 51727.4294 12 I U;B; V �0:0052 TUG4051747.4065 8 II U;B; V 0:1469 TUG4051752.471 1 I � �0:006 Bor+SzI/BA5051800.4655 2 I � �0:0085 B��r/BA5051843.4053 1 II � 0:1510 Bor/BA5051845.48217 1 II � 0:14107 B��r/BA5051850.5486 17 I U;B; V �0:0096 TUG40V442 Cyg 51780.3424 2 II � 0:0003 Bor/BA50MR Del 51739.4231 16 II B; V;R �0:0005 TUG4051744.3804 8 I B; V;R 0:0008 TUG4051781.4196 4 I � 0:0000 Bor/BA5051822.3719 4 II � �0:0003 B��r/BA5052130.4291 9 I B; V;R �0:0006 EGE3052135.3863 8 II B; V;R 0:0005 EGE30V401 La
 51842.3465 2 I � 0:0035 B��r/BA50V402 La
 51839.3033 1 II � 0:7083 B��r/BA50V1123 Tau 51832.5518 5 II � �0:0470 B��r/BA5051837.3523 5 II � �0:0459 Bor/BA5051877.5481 1 I � �0:0458 Heg/BA50V1128 Tau 51822.5237 2 I � 0:0013 B��r/BA5051830.4633 4 I � 0:0012 B��r/BA5051830.6165 4 II � 0:0017 B��r/BA50Explanation of the remarks in the table:Observer(s) (only at Baja Observatory)/InstrumentA
knowledgements:These observations were performed under the joint 
ampaign of the Baja Astro-nomi
al Observatory, C�anakkale Onsekiz Mart University Ulupinar Astrophysi
sObservatory, Ege University Observatory and _Istanbul University Observatory in2000/2001. This work was partly supported by Hungarian National Grant OTKAT030743 and T034551 and C�anakkale Onsekiz Mart University Resear
h Found.Turkish authors a
knowledge the observing time at the TUBITAK National Ob-servatory. This resear
h has made use of the SIMBAD database, operated at CDS,Strasbourg, Fran
e

Referen
es:ESA, 1997, The Hippar
os and Ty
ho Catalogues, SP-1200Kwee, K. K., & van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327La
y, C. H., Frueh, M. L., 1987, Astron. J., 94, 712Soydugan, F., Erdem, A., Demir
an, O., Soydugan, E. et al., 2002, in XIII. NationalAstronomy Meeting, 02-06 September 2002, Antalya, Turkey, in press.
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A LONG-TERM PHOTOMETRIC STUDY OF THE PMS STAR V391 CepSEMKOV, E. H.Institute of Astronomy, Bulgarian A
ademy of S
ien
es, 72, Tsarigradsko Shose blvd., BG-1784 So�a, Bulgaria;e-mail: evgeni�skyar
hive.org

V391 Cep is a pre-main sequen
e (PMS) star lo
ated in the dark 
louds northwestof the emission nebula NGC 7129. The star was dis
overed as a strong H� emissionsour
e in our obje
tive prism survey (Semkov and Tsvetkov 1986). Our photographi
photometry (Semkov 1993a) suggests that the star is irregular variable with amplitudeof about 2 magnitudes. The opti
al spe
trum of V391 Cep obtained in 1992 (Semkov1993b) shows the main spe
tral 
hara
teristi
s of the Classi
al T Tauri stars (CTTs). Thestar is surrounded with a small 
ometary nebula seen on deep red and infrared images.V391 Cep is also in
luded in the list of H� emission stars (No 71) published by Kun(1998). The position of the star (J2000.0) in the Aladin Sky Atlas is R.A. = 21h40m27:s62and De
 = 66Æ35022:002.The CCD photometri
 data presented in this paper are the 
ontinuation of our photo-graphi
 investigation of V391 Cep (Semkov 1993a). Observations were made with threeteles
opes: the 2-m RCC and 50/70/172 
m S
hmidt teles
opes of the National Astronom-i
al Observatory Rozhen (Bulgaria) and 1.3-m RC teles
ope of the Skinakas Observatory1of the Institute of Astronomy, University of Crete (Gree
e). The �rst CCD observationsof V391 Cep in the period 1993-1996 ware made with SBIG ST6 
amera atta
hed to the2-m RCC teles
ope. Sin
e 1997 Photometri
s CCD 
ameras with 2-m RCC and 1.3-m RCteles
opes and SBIG ST8 
amera with 50/70 
m S
hmidt teles
ope were used. The te
h-ni
al parameters and 
hip spe
i�
ations for used 
ameras are summarized in Table 1. Thetypi
al exposure times are 60-120 se
 for RC and IC , 120-180 se
 for V and 300 se
 forB and U �lters. All frames ware taken through a standard Johnson-Cousins set of �lters.All frames obtained with Photometri
s 
ameras are bias subtra
ted and 
at �elded. CCDframes obtained with ST6 and ST8 
ameras are dark subtra
ted and 
at �elded. Aperturephotometry was performed using IDL based DAOPHOT routines.In order to fa
ilitate transformation from instrumental measurements to the standardsystem a sequen
e of seven 
omparison stars in the �eld of V391 Cep was 
alibrated inUBV RCIC bands. Calibration was made during seven 
lear nights, four with 1.3-m RCteles
ope and three with 2-m RCC teles
ope. Standard stars from Landolt (1992) wereused as referen
e. At least six standard �elds in di�erent air masses were observed everynight. Table 2 
ontains the measured UBV RCIC magnitudes and 
orresponding meanerrors of the mean for 
omparison sequen
e. The stars are labeled from A to G in order1Skinakas Observatory is a 
ollaborate proje
t of the University of Crete, the Foundation for Resear
h and Te
hnology- Hellas, and the Max-Plan
k-Institut f�ur Extraterrestris
he Physik.



2 IBVS 5373
of their V-band magnitude. The standards ranging from V=12:m730 to V=16:m691 andfrom B � V=0:m632 to B � V=1:m349. The �nding 
hart of the 
omparison sequen
e ispresented in Fig. 1. The �eld is 60 � 60, 
entered on V391 Cep. North is at the topand east to the left. The 
hart is retrieved from the STS
I Digitized Sky Survey Se
ondGeneration Red. Table 1: CCD 
ameras and 
hip spe
i�
ationsTeles
ope 2-m RCC 2-m RCC 1.3-m RC 50/70 
m S
mCCD type: ST-6 AT200 CH360 ST-8Chip: TC-241 SITe SI003AB SITe SI003B KAF 1602ESize: 375� 242 1024� 1024 1024� 1024 1530� 1020Pixel size: 23� 27 �m 24� 24 �m 24� 24 �m 9� 9 �mS
ale: 0:0030� 0:0034/pixel 0:0033/pixel 0:005/pixel 1:001/pixelField: 1:05� 2:00 5:06� 5:06 8:05� 8:05 280 � 18:07Gain: 6.7e�/ADU 4.93e�/ADU 5.3e�/ADU 2.3e�/ADURON: 3.1ADU/rms 3.9ADU/rms 2.6ADU/rms 6.2ADU/rms

Figure 1. A �nding 
hart of the 
omparison sequen
e in the �eld of V391 Cep
The results from our CCD photometri
 observations are given in Table 3. The table
ontains Date, Julian Date, V magnitude, U �B, B�V , V �RC and V � IC indi
es andteles
ope used. Fig. 2 shows the long-term B-band light 
urve of V391 Cep in the wholeperiod of observations (1984-2002). In the �gure the �lled 
ir
les denote our photographi
observations (Semkov 1993a) and the open 
ir
les denote CCD photometri
 data from thispaper. A 
onsiderable 
hange of the amplitude of brightness of V391 Cep is seen fromFig. 2. Sin
e 1986 the amplitude of brightness (B-band) de
rease gradually from 2:m1to 0:m3 at the present time. It is generally a

epted that CTTs are surrounded with an
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Table 2: Photometri
 data for UBV RCIC 
omparison sequen
e.Star V �V IC �I RC �R B �B U �UA 12.730 .029 11.980 .025 12.358 .027 13.429 .076 13.676 .045B 14.089 .021 13.348 .034 13.728 .015 14.721 .054 14.856 .064C 14.500 .037 13.643 .032 14.057 .026 15.339 .052 15.708 .028D 15.721 .019 14.697 .035 15.189 .048 16.722 .033 17.487 .098E 16.272 .022 14.780 .040 15.539 .015 17.555 .028 { {F 16.429 .014 14.903 .036 15.703 .016 17.626 .072 { {G 16.691 .037 15.142 .042 15.881 .048 18.040 .038 18.377 .112

J. D. (24...)

B
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16.5

16.0

15.5
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Figure 2. B-band light 
urve of V391 Cep in the period 1984-2002
extended 
ir
umstellar disks and su
h 
hange in a
tivity of V391 Cep 
an be 
aused byan irregular a

retion rate.
Referen
es:Kun, M., 1998, ApJS, 115, 59Landolt, A. U., 1992, AJ, 104, 340Semkov, E. H., Tsvetkov, M. K., 1986, Star Clusters and Asso
iations, Publ. of the Ast.Dep. E�otv�os Univ., Budapest, 8, 141Semkov, E. H., 1993a, IBVS, No. 3870Semkov, E. H., 1993b, IBVS, No. 3918
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Table 3: Photometri
 observations of V391 Cep in the period August 1993 - February 2002Date J.D. (24. . . ) V U �B B � V V �RC V � IC Tel.12.08.1993 49212.425 14.34 � 1.30 0.85 � 2m13.08.1993 49213.378 14.38 � � � � 2m14.08.1993 49214.369 14.33 � � � � 2m18.12.1993 49340.322 14.39 � 1.26 0.86 1.82 2m19.12.1993 49341.267 14.41 � 1.22 0.81 1.69 2m7.08.1994 49572.398 14.53 � � 0.98 1.83 2m8.08.1994 49573.435 14.42 � 1.11 0.97 1.79 2m10.08.1994 49575.436 14.21 � 1.13 0.88 1.70 2m26.11.1995 50048.420 14.56 � 1.26 0.95 1.80 2m15.10.1996 50372.418 14.34 � 1.24 0.82 1.58 2m11.11.1996 50399.405 14.17 � 1.06 0.85 1.53 2m13.11.1996 50401.369 14.32 � 1.05 0.95 1.57 2m2.06.1997 50601.539 14.120 � 1.219 0.823 1.685 2m28.02.1998 50872.590 14.301 �0.110 1.209 0.850 1.779 2m1.03.1998 50873.598 14.357 �0.080 1.253 0.870 1.784 2m4.03.1998 50876.635 14.285 � � � � 2m16.02.1999 51225.621 14.255 �0.060 1.222 0.878 1.796 2m17.02.1999 51226.577 14.363 �0.050 1.193 0.873 1.787 2m21.02.1999 51230.592 14.339 � 1.215 0.858 1.750 2m8.03.2000 51611.655 14.374 � � � � 2m13.06.2000 51709.485 14.407 �0.286 1.220 0.845 1.767 1.3m14.06.2000 51710.497 14.314 � � 0.825 1.704 1.3m15.06.2000 51711.493 14.313 � � � 1.705 1.3m16.06.2000 51712.490 14.349 � 1.200 � 1.736 1.3m21.06.2000 51716.512 14.374 � 1.178 � 1.749 1.3m21.06.2000 51717.392 14.366 � � � 1.804 1.3m22.06.2000 51718.449 14.372 � 1.174 0.849 1.727 1.3m23.06.2000 51719.448 14.346 � 1.191 0.837 � 1.3m24.06.2000 51720.384 14.382 � 1.198 � 1.729 1.3m11.07.2000 51736.507 14.363 �0.283 1.203 0.843 1.731 1.3m29.10.2000 51847.379 14.23 � 1.16 0.80 1.77 S
m30.10.2000 51848.419 14.30 � 1.14 0.84 1.81 S
m24.12.2000 51903.287 14.33 � 1.14 0.82 1.80 S
m27.05.2001 52057.492 14.22 � � � 1.72 S
m5.07.2001 52095.559 14.307 �0.258 1.202 0.837 1.709 1.3m6.07.2001 52097.298 14.325 � 1.176 � 1.730 1.3m8.07.2001 52099.293 14.386 � 1.255 � 1.751 1.3m16.07.2001 52106.536 14.287 � 1.164 � 1.706 1.3m7.08.2001 52128.528 14.322 � 1.220 � 1.737 1.3m1.09.2001 52153.592 14.303 � 1.159 � � 1.3m2.09.2001 52154.575 14.327 � 1.150 � 1.762 1.3m5.09.2001 52157.546 14.287 � 1.136 � 1.770 1.3m5.02.2002 52311.261 14.30 � 1.21 0.85 1.82 S
m6.02.2002 52312.259 14.21 � 1.15 0.82 1.79 S
m7.02.2002 52313.247 14.29 � 1.17 0.84 1.81 S
m
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LONG-TERM BEHAVIOR OF H� EMISSION IN BU TauPOLLMANN, ERNSTe-mail: ErnstPollmann�aol.
om

One approa
h to better understand Be stars is to provide systemati
, frequent, long-term monitoring of the magnitudes and spe
tra of these obje
ts. This is something thatamateur astronomers 
an do. Those who are equipped with appropriate spe
trographsand who 
an systemati
ally observe these stars over years 
an supply information about
hanges in H� equivalent width (EW). In this note, I report my spe
tros
opi
 observationsof the H� emission line in BU Tau (Pleione, 28 Tau) measured in units of EW. H� emissionwas �rst dete
ted in BU Tau by E. C. Pi
kering in 1890. Hirata (1995) des
ribes the rangeof resear
h on this interesting obje
t in an ex
ellent survey.For all but two observations of BU Tau, I used the 200 mm S
hmidt-Cassegrain tele-s
ope at the Cologne Stargazer's Asso
iation Observatory in the mountains of Odenthal,Germany (latitude: 51Æ020, longitude: 7Æ150). My spe
trograph with di�ra
tion gratinghas a dispersion of 0.39�A/pixel and a wavelength range of 6400�A to 6700�A. The dete
-tor is a Kodak KAF400 sensor with 768�512 pixels. Pixels are 9�9 mi
rometers. Theresolving power is R=10.000. This teles
ope and instrument serve my extensive Be starmonitoring program. For observations on JD 2450840 and JD 2451165, I used a Maksu-tov obje
tive prism spe
trograph that has f=1.000 mm, a 
int glass prism with 30-degreebreaking angle, and a dispersion of 5.6�A/pixel. Its resolving power is R=1.500. CCDframes 
ontaining spe
tra were pro
essed with standard te
hniques, and H� emission lineEW's were measured in Ri
hard Gray's program, MK32.The variations of the spe
trum of BU Tau, from 1938 to 1975, have been des
ribedin detail by Gulliver (1977) who give a well do
umented bibliography of the star. I didnot observe the development of absorption lines for singly ionized elements in BU Tausu
h as appeared in the spe
trum of 88 Her in 1959, as Balmer emission de
reased.Figure 1 shows H� behavior from JD 2440601 to JD 24526648 (1970 to 2003). Thisin
ludes observations by Hirata (1995), Klotz (2003), Slettebak and Reynolds (1978),Andrillat and Fehrenba
h (1982), Fontaine et al. (1982), Sharov, Lyutyi, and Esipov(1994), Men
henkova and Luthardt (1993), and Ojha and Joshi (1991). My observations
over the period JD 2450840 to JD 2452648. A minimum of about 2�A o

urred in emissionstrength near JD 2441584, while a maximum of 41�A was a
hieved about JD 2450840.Hirata (1995) des
ribes the overall in
rease in EW as an e�e
t of an a
tive Be phase.Given this 
ondition, interesting, brief de
reases in EW o

urred at JD 2445187 andJD 2449367 in route to maximum.My measurements began when the intensity of H� was near maximum. Immediatelyfollowing, however, 
ame a very steep des
ent to a brief minimum of about 5�A. Harmane
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(1993) interprets the steep rise that was �rst observed on JD 2451850 as eviden
e for anew Be phase. Figures 2a and 2b 
ompare line pro�les as observed at di�erent times withthe two spe
trographs. The table lists my individual measurements of EW, FWHM (fullwidth half maximum) and peak intensity for H� emission.

Table 1HJD EW FWHM Intensity[�A℄ [�A℄ F/F
2450840.315� 41 20.1 2.892451165.377� 37 21 2.552451586.363 5 4 1.282451852.439 14 5.6 3.012451873.481 21 7.1 3.952451923.314 31 7 5.452452618.356 28 7.2 5.72452649.365 27 7.3 5.21�: Obje
tive prism spe
tra (dispersion=5.6 �A/pixel).

Figure 1. Changing H� intensity in BU Tau over 33 years as measured by several observers.
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Figure 2. Comparison of H� emission line pro�les in BU Tau from JD 2450840 to JD 2452648 withresults from the grating spe
trograph and the obje
tive prism spe
trograph shown in 2a and 2b,respe
tively.
Referen
es:Andrillat, Y., Fehrenba
h, C., 1982, A&AS, 48, 93Fontaine, G., Villeneuve, B., Landstreet, J. D., Taylor, R. H., 1982, ApJS, 49, 259Gulliver, A. F., 1977, ApJS, 35, 441Harmane
, P., 1983, Hvar Obs. Bull., 7, 55Hirata, R., 1995, PASJ, 47, 195Klotz, A., 2003, Observatoire Pi
 du Midi, private 
omm.Men
henkova, E. V., Luthardt, R., 1993, IBVS, No. 3961Ojha, D. K., Joshi, S. C., 1991, JApA, 12, 213Sharov, A. S., Lyutyi, V. M., Esipov, V. F., 1994, Astronomy Letters, 20, 477 translatedfrom 1994, Pis'ma v Astronomi
heskii Zhurnal, 20, 565Slettebak, A. Reynolds, R. C., 1978, ApJS, 38, 205
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SPECTROSCOPIC BINARIES IN THEOPEN CLUSTER TRUMPLER 16 REVISITEDLUNA, G.J.1; LEVATO, H.2; MALARODA, S.2; GROSSO, M.21 Instituto de Astronomia e Geo�si
a, USP, Rua de Mat~ao 1226, S~ao Paulo, Brazil;e-mail: gjmluna�astro.iag.usp.br2 Complejo Astron�omi
o El Leon
ito, Av.Espa~na 1512 Sur, San Juan, ArgentinaThe open 
luster Trumpler 16 is near the Carina nebula (NGC 3372). There is alarge amount of literature on the 
lusters in this region. The spe
tral morphology ofmembers of Trumpler 16 has been studied by Levato & Malaroda (1982) and referen
estherein. The 
luster's distan
e has been determined using di�erent methods, and there isan agreement that it is around 3.5 kp
. This value obviously depends on the interstellarabsorption whi
h may be abnormal for this 
luster. Trumpler 16 is a ri
h 
luster witha large variety of obje
ts like WR stars, O3 stars, spe
tros
opi
 binaries and � Carinae.The age estimated for Trumpler 16 is approximately 107 years (Massey & Johnson, 1993).The study of spe
tros
opi
 binary systems is needed to ta
kle a 
lassi
 problem inastronomy: the stellar mass determination. A good knowledge of mass for individualstars allows the 
alibration with other stellar parameters whi
h are most easily observable,and also permits to test 
urrent stellar evolution theories. Spe
tros
opi
 binaries in open
lusters are important in yet another 
ontext. It has been proposed that the averageproje
ted rotational velo
ity of the stars in an open 
luster depends on its 
ontent of
lose spe
tros
opi
 binaries and 
hemi
ally pe
uliar magneti
 stars (Abt & Sanders, 1973).Both tidal and magneti
 braking are responsible for redu
ing the rotation. (Levato et al.,1987; Abt et al., 1973)We used the Jorge Sahade-2.1m Teles
ope at CASLEO, San Juan, Argentina. AREOSC e
helle spe
trograph was employed during the following nights: February 27th1996, from April 21st to 23rd 2000 and from Mar
h 10th to 11th 2001. The spe
tra 
en-tered on the blue wavelength region were re
orded on a TEK1024 CCD and the resolutionwas 0.14 �A/pixel. The usual 
at-�elds and bias frames were obtained ea
h night and thewavelength 
alibration was done using a Th-Ar lamp. The redu
tion was made with thestandard pro
edure, using IRAF1We have sele
ted �ve stars for this proje
t, that are probable members of Trumpler16, suggested by Levato et al. (1991). Three of them were 
hosen be
ause the number ofavailable radial velo
ity measurements was smaller than ten, and the other two be
ausethe authors 
onsidered them radial velo
ity variables. To derive the radial velo
ities wehave measured the Doppler shifts of H, He I, He II, Si IV, C IV, N III, C III lines. (Walbornet al. 2000), and applied helio
entri
 
orre
tion to the measurements. The observationalresults for the three stars for whi
h we have re
al
ulated the orbits are given in Table 1,1IRAF is distributed by the National Opti
al Astronomy Observatories, operated by AURA, In
., under 
ooperativeagreement with the NSF.
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where we have indi
ated in su

essive 
olumns the Julian Date, the average radial velo
ityfor ea
h spe
tra, the number of lines measured, and the probable errors. The stars areidenti�ed by their HD number or Feinstein, Marra
o and Muzzio (1973) numbers.Table 1: Radial Velo
ity ObservationsIdenti�
ation Julian Date RV n P.E.(Km/s) n (Km/s)2450141.73 �85.39 6 2.02451656.52 18.46 7 6.2#112 2451657.52 54.45 8 5.82451657.61 50.24 7 7.02451658.57 �30.15 8 10.72451979.76 �76.7 9 11.52451979.78 �118.91 4 15.5HD 93161 2451979.79 �91.11 12 8.62451980.61 �105.69 6 8.82451980.65 �96.64 8 12.32451980.77 �97.58 10 9.82451979.74 �181.2 7 6.12451979.77 �174.7 7 12.2#104 2451980.57 �19.7 7 5.82451980.63 2.3 5 10.32451980.74 109.2 7 18.62451980.79 123.4 6 25.6

We have added the new observations presented in Table 1 to those published by Levatoet al. (1991) and sear
hed for periods, using Morbey's 
ode (Morbey, 1978) and, whensu

essful, 
omputed orbital elements starting from the results from Levato et al. (1991)improving them with the 
ode of Bertiau & Grobben (1969).For HD 93161, #112 and #114 stars, we found new orbital parameters, while for #10and #110, we 
ould not �nd any signi�
ant eviden
e of variability. We have applied ananalysis of varian
e test (Conti et al., 1977) whi
h 
on�rms that the distribution of theobservations for stars #110 and #10 does not depart signi�
antly from a random one.The new orbital elements for stars HD 93161, #112, and #114 are shown in Table 2.
Table 2: Orbital Elements obtained in this workElement HD 93161 #104 #112a sin i (km) 3.72�106 4.03�106 3.67�106K (km/s) 50.9�5.1 162.8�11.4 86.0�4e 0.309�0.116 0.156�0.057 0.249�0.026!(Æ) 184.4�17.8 85.7�28.4 286.6�8.8T0 (J.D.) (2.400.000+) 45778.39�0.22 45779.37�0.13 45773.02�0.1P (days) 5.60486�9� 10�5 1.82303�1� 10�5 4.07997�2� 10�5V0 (km/s) �44.5�3.4 �32.7�7.5 �19.1�1.7Mass Fun
tion 0.06�0.03 0.78�0.18 0.24�0.02

Figures 1, 2 and 3 show the radial velo
ity 
urves for #104, #112 and HD 93161,respe
tively.
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Figure 1. Radial velo
ity 
urve of #104

Figure 2. Radial velo
ity 
urve of #112
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Figure 3. Radial velo
ity 
urve of HD 93161

Summarizing, we have re
al
ulated new orbital elements for three spe
tros
opi
 binarysystems whi
h belong to the open 
luster Trumpler 16 and obtained the mass fun
tionfor these three systems. We 
ould not �nd signi�
ant radial velo
ity variations for #110and #10 of the same 
luster.Support from Universidad Na
ional de San Juan and CASLEO is deeply appre
iated.
Referen
es:Abt, H., & Sanders, W., 1973, ApJ, 186, 177Bertiau, F. C., & Grobben, J., 1969, Spe
ola Astr. Vati
ana Ri
. Astr., 8, 1Conti, P., Garmani, C., & Hut
hings, J., 1977, ApJ, 215, 561Feinstein, A., Marra
o, H. G., & Muzzio, J. C., 1973, A&AS, 12, 331Levato, H., Malaroda, S., 1982, PASP, 94, 807Levato, H., Malaroda, S., Morrell, N., & Solivella, G., 1987, ApJS, 64, 487Levato, H., Malaroda, S., Morrell, N., Gar
ia, B., Hern�andez, C., 1991, ApJS, 75, 869Massey, P., & Johnson, J., 1993, AJ, 105, 980Morbey, Ch., 1978, Pub. Dom. Ap. Obs., 15, 105Walborn, N. R., Lennon, D., Heap, S., Lindler, D., Smith, L., Evans, J., Parker, J., 2000,STS
I Preprint Series, 1437
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IW And IS A Z Cam-TYPE DWARF NOVA

KATO, TAICHI; ISHIOKA, RYOKO; UEMURA, MAKOTO
Department of Astronomy, Kyoto University, Kyoto 606-8502, Japan;e-mail: (tkato,ishioka,uemura)�kusastro.kyoto-u.a
.jp
IW And (S 10792) is a blue variable dis
overed by Meinunger (1975). Meinunger(1980) studied the obje
t spe
tros
opi
ally and des
ribed that the obje
t seems to be aunique obje
t: in spite of broad absorption lines of H�, H
 and HÆ resembling those ofan O or early B dwarf or subdwarf, the spe
trum was found to be featureless around H�.Meinunger (1980) further stated that a 
ouple of doubtful emission lines at the limit ofdete
tability seem to be present. From 330 observations for the period JD 2440802{46706,Meinunger and Andronov (1987) found that 72% of the observations are in the ina
tivestate (15.1{15.3) of the star. The obje
t infrequently showed maximum brightness (18% oftime, 13.7{15.0 mag) and minimum brightness (10% of time, 15.4{17.3 mag). Meinungerand Andronov (1987) stated that su
h behavior is signi�
antly di�erent from those ofdwarf novae or polars. More re
ently, Liu et al. (1999) obtained a higher quality spe
trum,and dete
ted H� emission line with broad absorption troughs. Although Liu et al. (1999)
lassi�ed the obje
t as a 
on�rmed 
ata
lysmi
 variable, the exa
t nature of the obje
thas not been evident owing to the la
k of dense photometri
 observations.We observed IW And on 55 nights between 2001 De
ember 6 and 2002 Mar
h 25. Theobservations were done using an un�ltered ST-7E 
amera (system 
lose to R
) atta
hed tothe Meade 25-
m S
hmidt-Cassegrain teles
ope. The exposure time was 30 s. The imageswere dark-subtra
ted, 
at-�elded, and analysed using the JavaTM-based PSF photometrypa
kage developed by one of the authors (TK). The di�erential magnitudes of the vari-able were measured against GSC 2811.1573 (Ty
ho-2 V -magnitude 12.05, B � V=0:m11),whose long-term 
onstan
y was 
on�rmed to 0.10 mag by 
omparison with GSC 2811.2117(Ty
ho-2 V -magnitude 11.57, B � V=0:m69). The log of observations is summarized inTable 1.The resultant light 
urve is shown in Fig. 1. The light 
urve 
learly shows os
illationsat the beginning of the observation. After that, the obje
t entered a standstill. Thebehavior is quite 
hara
teristi
 to a Z Cam-type dwarf nova entering a standstill (Szkodyand Mattei 1984; Honey
utt et al. 1998; Oppenheimer et al. 1998; Kato 2001). Therewas even a small hint of small-amplitude os
illations during the early part of the standstillwhi
h are quite analogous to those of Z Cam (Kato 2001) and HX Peg (Honey
utt et al.1998). The last observation may indi
ate that the obje
t was 
aught during an outburstfrom the standstill. The present observations establish that IW And is a previously
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Table 1. Nightly averaged magnitudes of IW AndMid-JDa Mean magb Error
 Nd Mid-JDa Mean magb Error
 Nd52250.1090 2.224 0.005 31 52305.8840 2.794 0.014 3152250.9993 1.973 0.006 31 52306.8847 2.721 0.017 3152252.1208 1.967 0.007 31 52309.9958 2.675 0.037 1052255.1118 2.215 0.017 31 52311.8993 2.846 0.024 3152255.9875 2.325 0.043 12 52312.8972 2.786 0.030 3152257.0632 2.688 0.044 31 52316.9007 2.675 0.010 3152257.9840 3.293 0.013 31 52317.8951 2.713 0.019 3152259.9757 4.398 0.048 31 52318.8986 2.639 0.017 3152260.9667 4.686 0.067 31 52319.8931 2.591 0.031 3152261.9993 4.908 0.094 31 52320.9243 2.647 0.012 3152262.9660 4.415 0.034 31 52323.9382 2.887 0.179 552266.9660 3.366 0.022 31 52325.9062 2.738 0.014 3152267.9562 4.186 0.043 31 52327.9569 2.659 0.039 3152270.9486 5.017 0.119 31 52329.9188 2.866 0.013 3152276.9639 2.753 0.021 29 52330.9021 2.852 0.032 3152277.9076 2.985 0.010 31 52336.9167 2.802 0.028 3152279.0493 3.347 0.159 6 52337.9062 2.732 0.044 2652282.9604 2.589 0.011 31 52341.9042 2.718 0.036 1852286.9056 2.741 0.012 31 52342.9590 2.817 0.041 1252291.9104 2.852 0.042 31 52344.9076 2.875 0.046 3152293.8875 2.753 0.012 31 52345.9132 2.770 0.041 3152296.8764 2.641 0.013 31 52346.9090 2.672 0.036 3152297.8875 2.704 0.027 31 52348.9111 2.800 0.087 1952298.8861 2.748 0.017 31 52351.9181 2.728 0.031 3152301.9292 2.767 0.026 31 52352.9146 2.619 0.051 3152302.9847 2.769 0.038 31 52353.9153 2.829 0.079 2052303.8979 2.813 0.021 31 52358.9181 2.121 0.030 2252304.9639 2.858 0.024 31a JD�2400000.b Relative magnitude to GSC 2811.1573.
 Standard error of nightly average.d Number of frames.
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Figure 1. Light 
urve of IW And
unre
ognized Z Cam-type dwarf nova. The \ina
tive" state des
ribed in Meinunger andAndronov (1987) must have been standstills.Although determination of the a
tual duty 
y
le of standstills would require further
ontinuous observations, we regard the 72% of observations being ina
tive state mentionedin Meinunger and Andronov (1987) to mean the per
entage of the duty 
y
le of standstillsin this star. Among Z Cam stars, the duty 
y
le (nearly 72%) of standstills is ex
eptionallyhigh. Although Z Cam stars have long been understood as intermediate systems betweendwarf novae and novalike (NL) systems (e.g. Meyer, Meyer-Hofmeister (1983)) in theframework of the disk-instability model (see Osaki (1996) for a review), there has been awide gap between Z Cam stars and NL systems. IW And may be the �rst obje
t to �ll thisgap. Sin
e su
h an obje
t is expe
ted to provide strong observational 
onstraints to theme
hanism of Z Cam stars (Meyer and Meyer-Hofmeister 1983; Honey
utt et al. 1998;Buat-M�enard et al. 2001), further 
ontinuous observations to pre
isely determine thepattern of outbursts and standstills, and spe
tros
opi
 observations to determine systemparameters (orbital period, 
omponent masses et
.) are strongly en
ouraged.This work is partly supported by a grant-in aid (13640239) from the Japanese Ministryof Edu
ation, Culture, Sports, S
ien
e and Te
hnology. Part of this work is supportedby a Resear
h Fellowship of the Japan So
iety for the Promotion of S
ien
e for YoungS
ientists (MU).
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THE PERIOD OF V2109 Cyg REVISITEDG�OMEZ-FORRELLAD, J. M.1;21 Grup d'Estudis Astron�omi
s, Apartado 9481, 08080 Bar
elona, Spain; e-mail: jmgomez�astrogea.org2 Esteve Duran Observatory Foundation, Avda. Montseny 46, El Montany�a, 08553 Seva, Bar
elona, Spain.

V2109 Cyg is a variable star dis
overed by the Hippar
os mission (ESA 1997), and
lassi�ed as an RR
 with a maximum magnitude of 7.49 and variation amplitude of 0.16mag in the V band. The following ephemeris was also determined:Max: = BJD 2448500:0280(1) + 0:d1860656(3)�ENevertheless, the real physi
al nature of this star, based only in the morphology ofits light-
urve and its period, is 
ontroversial. Its period, whi
h falls outside the typi
alobserved range for RR
 variables, and its light 
urve morphology, are similar to thosedisplayed by the largest amplitude Æ S
t stars. Thus, Kazarovets et al. (1999) 
lassi�edV2109 Cyg as a Æ S
t variable, and Rodr��guez et al. (2000) in
luded this obje
t intheir 
atalogue of Æ S
t variables a

ording to photometri
 data published by Hau
k andMermilliod (1998), who in turn extra
ted them from the work by Olsen (1983). In additionto this, Kiss et al. (1999) observed V2109 Cyg photometri
ally and spe
tros
opi
ally,and indi
ated that it is a monoperiodi
 RR
 star whi
h probably pulsates in the se
ondovertone mode. More re
ent photometri
 and spe
tros
opi
 observations indi
ate thatthis star is, again, a Æ S
t variable (Rodr��guez 2002).In their work, Kiss et al. also performed a period analysis and found for this obje
ta slightly shorter period (0:d186049(5)) than the one dete
ted by the Hippar
os mission.They 
on
luded that a sudden period 
hange had taken pla
e between 1991 and 1998.However, V2109 Cyg had been observed in the V band for six nights a year before,between 16 July and 5 September 1997 from Mollet Observatory (unpublished data), byusing an automati
 8-
m teles
ope. After merging Mollet Observatory data with thesatellite photometry the results obtained by that time mat
hed the period obtained bythe Hippar
os mission. As a 
onsequen
e, if there were a period 
hange, it had to happenin the one-year interval between 1997 and 1998. To 
he
k this possibility, V2109 Cygwas observed again from Mollet Observatory with a 10-
m teles
ope for 7 nights, between1 and 19 July 2001.The new observations were 
onsistent with those taken in 1997, ruling out any periodshortening. Figure 1 plots V2109 Cyg photometri
 data obtained by the Hippar
os satel-lite and from Mollet Observatory in 1997 and 2001 folded with the 0:d186049 period. It
an be seen that the phase light-
urve 
annot be adequately re
onstru
ted.In order to sear
h for a more 
onsistent period, an analysis of the O�C residuals basedon maximum timings was performed. In this analysis those maximum timings obtained



2 IBVS 5377

Figure 1. Light 
urve of V2109 Cyg folded on the 0:d186049 period.
by Kiss et al. were also in
luded. Figure 2a is a plot of O � C residuals a

ordingto the Hippar
os ephemeris, where it 
an be seen that the Hippar
os period is slightlyshorter than the real one as displays the trend of in
reasingly positive residuals. The newperiod was 
omputed to 
orre
t the trend shown in Figure 2a by assuming a 
onstantperiod throughout the entire 1991-2001 interval, and therefore a linear in
rease of O�Cresiduals based on the satellite ephemeris. For su
h a purpose, a least-squares linear �twas performed on the O�C data. The 
orre
ted period is 0:d18606637(22), and Figure 2bshows the resulting O � C diagram after using the new value. Figure 3 shows the phase
urve for V2109 Cyg after folding the data a

ording to the 0.18606637-day period. Thistime the phase 
urve 
ould be satisfa
torily re
onstru
ted.

Figure 2.
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In 
on
lusion, the data seem to be 
onsistent with a 
onstant period in the 1991-2001interval. Table 1 gives, as a summary, a list of all known timings and O � C residualsafter using the 0:d18606637(22) period.

Figure 3. Light-
urve of V2109 Cyg folded on the 0:d18606637 period.
Table 1Maximum Epo
h O � C Sour
e2450673.4677 11681 �0.0026 present paper2450689.4691 11767 �0.0019 present paper2450695.6135 11800 +0.0023 present paper2450697.4666 11810 �0.0052 present paper2451032.3936 13610 +0.0023 Kiss et al. (1999)2451037.4134 13637 �0.0017 Kiss et al. (1999)2451080.3928 13868 �0.0036 Kiss et al. (1999)2451110.3465 14029 �0.0066 Kiss et al. (1999)2452093.5303 19313 +0.0025 present paper2452098.5517 19340 +0.0001 present paper2452101.5252 19356 �0.0035 present paper2452110.4585 19404 �0.0013 present paper

A
knowledgements: I wish to express my gratitude to J. Delgado Pin for writing a
omputer program to determine maximum timings for asymmetri
 light-
urves, and toJoan A. Cano and Rafael Barber�a for writing the software for obtaining and redu
ing theCCD frames. I wish also thank E. Rodr��guez from Instituto de Astrof��si
a de Andalu
��afor kindly providing me with information about the nature of V2109 Cyg, and E. Gar
��a-Melendo for his dis
ussion of the results.
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TIMES OF MINIMA FOR NEGLECTED ECLIPSING BINARIESIN 2002DVORAK, S. W.Rolling Hills Observatory, Clermont, FL USA; e-mail: sdvorak�rollinghillsobs.orgObservatory and teles
ope:25
m 
atadioptri
 teles
ope at Rolling Hills Observatory (RHO)Dete
tor: CB245 
amera, Peltier 
ooling, TI TC245 
hip, 110 � 80FOV, 252 � 242 pixels.Method of data redu
tion:Redu
tion of the CCD frames was made with sextra
tor and 
ustom-writtenappli
ations.Method of minimum determination:The times of minima were 
omputed using the Kwee and van Woerden method asimplemented in AVE 1 .
Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Sour
etype RA De
 E 2400000+ P [day℄CN And EW 00 20 30 40 13 34 2787-1927� 41577.2970 0.4627959 1CO And EA 01 11 25 46 57 50 3268-400 26985.5100 1.827663 1GZ And EW 02 12 14 44 39 32 2842-919 41976.6950 0.305018 1LO And EW 23 27 07 45 33 22 3637-716 44081.5580 0.380852 1EK Aqr EW 23 39 16 �09 09 04 5829-938 39726.5600 0.61299 1V1353 Aql EB 19 24 21 16 02 42 1600-958 34461.5290 1.4147979 1AH Aur EW 06 26 05 27 59 56 1887-1240 36495.5710 0.4942624 1HW Aur EB 05 01 25 39 48 11 2899-1313 29250.6630 1.177404 1AO Cam EW 04 28 14 53 02 46 3732-1016 44559.9604 0.329917 1TX Cn
 EW 08 40 02 19 00 00 1395-1070 38011.3909 0.382881537 1WX Cn
 EA 08 46 51 32 51 04 2487-162 25620.3770 1.2245888 1AK CMi EA 07 40 16 03 57 11 187-673 43101.6720 0.5658975 1AX Cas EB 01 23 50 61 34 26 4030-1984 28626.4420 0.600376 1BH Cas EW 00 21 21 59 09 04 3665-848 49998.618 0.405890 2BS Cas EW 01 21 39 59 10 26 3682-1338 27984.4890 0.4404832 1EP Cas EB 23 52 59 57 26 49 4009-1361 28179.1820 0.8134394 1V366 Cas EW 01 08 26 58 44 17 3681-640 35075.4610 0.72927425 1� GSC name1AVE is written by Rafeal Barbera (rbarb�astro.gea.
es
a.es) and the software 
an be obtained fromhttp://www.astrogea.org/soft/ave/introave.htm
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Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Sour
etype RA De
 E 2400000+ P [day℄V384 Cas EA 00 45 28 47 34 59 3266-1178� 36073.5160 1.108273 1V520 Cas EW 23 42 07 55 54 40 4004-975 41186.3690 0.48959 1V541 Cas EW 02 34 29 63 20 28 4051-648 39026.5420 0.909026 1WY Cep EB 22 46 21 67 42 22 4476-173 25123.0800 1.249056 1NS Cep EA 20 45 23 60 43 12 4246-1715 30639.3000 0.7763644 1TX Cet EB 01 56 06 00 44 20 4686-547 43082.6343 0.74084025 1VY Cet EW 01 49 34 �19 37 30 5857-1716 35429.0210 0.3408097 1LO Cyg EB 21 44 03 45 52 37 3591-1877 26267.4120 0.6292321 1V505 Cyg EB 20 29 29 32 47 46 2689-458 28099.4260 0.667672 1V836 Cyg EB 21 21 23 35 44 10 2715-2996 44853.4903 0.6534122 1V877 Cyg EB 19 30 52 32 12 04 2659-2463 35344.5130 0.8397642 1V1141 Cyg EW 19 39 53 36 39 43 2668-780 38001.4040 0.84909682 1ET Del EB 20 54 56 08 23 24 1090-2533 31432.5590 1.010784 1LS Del EW 20 57 10 19 38 53 1656-356 42687.4180 0.3638 1RU Eri EB 03 54 44 �14 55 59 5311-42 42359.3456 0.63219951 1WW Eri EB 05 05 05 �07 33 36 4762-349 26586.4530 0.926497 1BL Eri EW 04 11 48 �11 47 20 5315-263 29232.0820 0.4162 1AZ Gem EB 06 34 33 14 28 26 745-1048 26000.5640 1.006183 1GW Gem EB 07 52 29 27 09 22 1933-570 25645.5798 0.659444013 1MS Her EW 18 16 53 27 39 43 2100-912 26419.4980 0.6052626 1EM La
 EW 22 23 55 54 01 08 3982-1917 38259.5444 0.38913342 1PP La
 EW 22 42 38 53 25 01 3984-1519 45595.4380 0.401163 1V342 La
 EW 22 14 00 51 56 28 3618-677 33861.4954 0.7005779 1V344 La
 EW 22 18 47 51 59 13 3618-1289 45222.5635 0.39222768 1EP Mon EA 06 56 35 �05 20 35 4809-1327 32888.5760 1.1480993 1IX Mon EB 06 57 40 11 48 04 756-1290 27100.4080 1.1032704 1NN Mon EA 07 19 26 �01 25 59 4816-2900 30131.2530 0.912339 1V396 Mon EW 06 38 37 03 36 22 151-1077 34769.4175 0.39634498 1V458 Mon EW 06 57 49 02 12 00 153-1252 34769.5000 0.49521352 1V514 Mon EW 06 49 19 00 03 29 148-99 33330.4064 0.55737224 1V530 Mon EW 07 03 15 03 15 04 166-2402 33294.4200 0.52552935 1EU Peg EA 23 01 26 27 20 20 2243-1242 33981.9250 0.721114 1HW Per EB 03 58 42 44 43 41 2876-1970 28023.5270 0.634828 1V450 Per EA 02 59 24 41 46 01 2854-2486 38407.4460 0.948666 1VZ Ps
 EW 23 27 47 04 51 14 581-207 43832.2060 0.2611865 1RS S
t EB 18 49 11 �10 14 35 5697-600 44437.1658 0.6642384 1BV Tau EB 05 38 36 22 54 58 1861-1826 46052.6300 0.93044 1CT Tau EW 05 58 50 27 04 48 1871-434 45404.3590 0.6668303 1GW Tau EB 04 30 10 25 32 46 1833-974 16900.2300 0.6413291 1FR Vul EA 19 36 21 26 45 47 2146-4529 34981.3980 0.94185866 1GU Vul EW 19 48 56 26 23 17 2148-723 34985.4230 0.77422704 1GSC 5178-1376 EW 20 48 13 �01 29 28 5178-1373 51463.5725 0.272218 3� GSC name
Sour
e(s) of the ephemeris:1.: Kholopov et al., 1985; 2.: Met
alfe, 1997; 3. Dvorak, 2000Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄CN And 52555.6557 2 I � 0.0591CO And 52539.9063 3 I � 0.0122GZ And 52504.8489 1 I � 0.1526LO And 52510.7114 1 II � 0.1369EK Aqr 52527.6670 4 I � 0.0368V1353 Aql 52552.5972 3 I � 0.0475AH Aur 52537.9368 3 I � �0.0032HW Aur 52545.8623 3 I � 0.2612AO Cam 52607.6550 1 I � �0.0014
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄TX Cn
 52611.843 1 I � 0.030WX Cn
 52629.917 1 I � 0.009AK CMi 52596.8492 1 I � �0.0170AX Cas 52576.5730 2 I � �0.0684BH Cas 52537.6746 6 I � �0.0999BS Cas 52527.8055 4 I � 0.0331EP Cas 52585.5830 2 I � �0.0348V366 Cas 52539.6463 2 II � 0.2654V384 Cas 52566.7055 2 I � �0.1293V520 Cas 52575.701 1 I � 0.000V541 Cas 52610.5718 1 I � �0.0098WY Cep 52548.6232 2 I � 0.0206NS Cep 52556.5635 4 I � 0.4965 
y
le 
ount un
ertainTX Cet 52552.8063 2 I � 0.0111VY Cet 52611.6341 1 I � 0.0105LO Cyg 52587.643 1 I � 0.081V505 Cyg 52549.686 1 I � 0.111V836 Cyg 52524.5618 1 I � 0.0123V877 Cyg 52581.5424 6 I � 0.0294V1141 Cyg 52551.5866 2 I � 0.0594ET Del 52538.7236 3 I � �0.0161LS Del 52550.5508 3 II � 0.1524RU Eri 52630.6672 2 I V �0.0238WW Eri 52625.7069 3 I � 0.0557BL Eri 52624.7486 1 I � 0.1546AZ Gem 52566.8926 2 I � 0.0789GW Gem 52628.7304 2 I � 0.0205MS Her 52566.538 1 II � 0.301EM La
 52629.5129 3 I � 0.0039PP La
 52589.6764 3 I � �0.038552602.5135 4 I � �0.0386V342 La
 52555.573 1 II � 0.2072V344 La
 52601.5480 3 I � 0.0052EP Mon 52565.8929 1 I � �0.0993IX Mon 52637.7788 3 I � �0.0292NN Mon 52638.7594 7 I � 0.1033V396 Mon 52602.9056 2 I � �0.0543V458 Mon 52587.7882 5 I � 0.0105V514 Mon 52627.7337 5 I � �0.0144V530 Mon 52597.7630 4 I � �0.1759EU Peg 52581.6528 2 I � 0.0344HW Per 52611.7076 3 I � 0.0225V450 Per 52596.7098 2 I � 0.0664VZ Ps
 52545.6999 5 I � 0.0511RS S
t 52539.5429 1 I � �0.0029BV Tau 52550.9138 3 I � 0.1208CT Tau 52590.7511 2 I � �0.0380GW Tau 52576.6755 5 I � �0.0510FR Vul 52554.5930 2 I � �0.0039GU Vul 52580.5231 3 I � 0.0164GSC 5178-1376 52565.5162 1 I � 0.0052

Referen
es:Kholopov, P. N., et al., 1985, General Catalog of Variable Stars, 4th Eds.Met
alfe, T., 1997, IBVS, 4482Dvorak, S. W., 2000, IBVS, 4945
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FIRST BVR PHOTOMETRY OF TV URSAE MINORIS

DE�G_IRMENC_I, �O. L.1; BOZKURT, Z.1; YAKUT, K.1; DEM_IRCAN, O.2; ERDEM, A.2; C� _IC�EK,C.2;�OZDEM_IR, S.2; BULUT, _I.2; SOYDUGAN, F.2; SOYDUGAN, E.2; ESENO�GLU, H.3; HEGED�US, T.4;BORKOVITS, T.4; B�IR�O, I. B.41 Ege University Observatory, TR-35100 Bornova, _Izmir, Turkey; e-mail: omerd�astronomy.s
i.ege.edu.tr2 C�anakkale Onsekiz Mart University, Fa
ulty of Arts and S
ien
es, Department of Physi
s, TR-17100C�anakkale, Turkey3 _Istanbul University Observatory, TR-34452 _Istanbul, Turkey4 Baja Astronomi
al Observatory of B�a
s-Kiskun County, Baja, Szegedi �ut, P.O. Box 766, H-6500, Hungary
Name of the obje
t:TV UMi = BD +73Æ654 = HIP 73474 = HD 133767Equatorial 
oordinates: Equinox:R.A.= 15h00m59:s69 DEC.= +73Æ03011:005 2000Observatory and teles
ope:Ege University Observatory, 48-
m Cassegrain teles
opeBaja Observatory, 50-
m Rit
hey-Chr�etien teles
opeDete
tor: Hamamatsu, R 4457 (PMT)SiTE 502B (Apogee AP-7 CCD)Filter(s): Johnson B, V and Run�ltered (Baja)Comparison star(s): BD +73Æ660 = SAO 8166 (Ege)BD +73Æ655 = SAO 8148 (Baja)Che
k star(s): BD +73Æ645 = HD 131493Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: EB
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Figure 1. B, V and R light 
urves of TV UMi obtained at the Ege University Observatory.
Remarks:In this paper we present B, V and R light 
urves of the e
lipsing binary TV UMi.The variability of TV UMi was dis
overed by HIPPARCOS (ESA, 1997). Thephotometri
 observations of the system by HIPPARCOS show an EB type light
urve (Kazarovets et al., 1999). The light elements of the system were given (ESA,1997) as follows: HJD Min: I = 2448500:2744 + 0:d415546� E:The spe
tral type of the system is given as F8 (ESA, 1997). The �rst ground-basedphotometri
 observations were made over 9 nights during 2000 observing season atthe Ege University Observatory and 3 nights at Baja Observatory as a part of thebilateral photometri
 
ampaign of the two institutes. The derived light 
urves forB, V , R 
olours are illustrated in Figure 1. The obtained minima times are givenin Table 1. The O�C values are 
al
ulated on the base of our improved ephemeris(see below). Using the data given in Table 1 we derived the following, improvedlight elements and their errors:HJD Min: I = 2448500:272(8) + 0:d415550(1)� E:The phases in Figure 1 are 
al
ulated using the above elements.
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄TV UMi 48500.2744 � I � 0.0022 Hippar
os51684.421 2 II B; V;R � 0.003 Ege51731.382 2 II B; V;R 0.001 Ege51762.331 2 I B; V;R �0.009 Ege51765.448 1 II � �0.008 Baja51766.487 1 I � �0.008 Baja51773.344 1 II � �0.008 Baja52091.448 1 I B; V;R �0.007 Ege52100.398 3 II B; V;R 0.009 EgeA
knowledgements:This work was partly supported by Hungarian National Grant OTKA T030743.

Referen
es:ESA, 1997, The Hippar
os and Ty
ho Catalogues, SP{1200Kazarovets, A. V., et al., 1999, IBVS, 4659
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CCD TIMES OF MINIMA OF SOME ECLIPSING BINARIES IN 2002KARSKA, AGATA1; MACIEJEWSKI, GRACJAN21 Almukantarat Astronomi
al Club, ul. Barty
ka 18, 00-716 Warszawa, Poland;e-mail: agata�astri.uni.torun.pl2 Toru�n Centre for Astronomy, Ni
holas Coperni
us University, ul. Gagarina 11, 87-100 Toru�n, Poland;e-mail: gm�astri.uni.torun.plObservatory and teles
ope:Piwni
e Observatory of the Ni
holas Coperni
us University,135 mm f/2.8 semi-automati
 CCD 
ameraDete
tor: SBIG ST-7 CCD CameraMethod of data redu
tion:Redu
tion of the CCD frames was made with a software developed for the Semi-Automati
 Variability Sear
h1 sky survey.
Method of minimum determination:The minima times were 
omputed with Kwee-van Woerden method (Kwee, vanWoerden 1956), and in some 
ases with the digital tra
ing paper method.Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Sour
etype RA De
 E 2400000+ P [day℄SX Aur EB/KE: 05h11m43s +42Æ0905500 HD 33785 40162.3355 1.2100802 1CK Boo EW/KW 14h35m04s +09Æ0604900 GSC 910 654 42896.8759 0.3551501 1ET Boo EB 14h59m20s +46Æ4900400 SAO 45350 52394.5564 0.6451 2FI Boo EW: 15h22m06s +51Æ1005500 HD 137608 51718.3979 0.3899978 3YY CrB EW 15h50m32s +37Æ5000800 HD 140847 52400.3669 0.376584 4MR Cyg EA/SD 21h58m57s +47Æ5900000 HD 208786 33396.4069 1.67703362 1V891 Cyg EA/DM 19h33m38s +29Æ1602200 SAO 87322 34663.449 1.9057825 1DI Peg EA/SD 23h32m15s +14Æ5800900 SAO 108689 45196.488 0.7118168 1W UMa EW/KW 09h43m45s +55Æ5700900 HD 83728 45765.7385 0.33363749 1TX UMa EA/SD 10h45m20s +45Æ3305800 HD 93013 49749.3470 3.06328888 4VV UMa EA/SD 09h38m07s +56Æ0100700 HD 83728 45815.3365 0.687380 1Sour
e(s) of the ephemeris:1. Kholopov et al., 1998;2. Present paper;3. Pribulla et al., 2002;4. Kreiner et al., 20011For further information on SAVS see http://www.astri.uni.torun.pl/~gm/SAVS/.
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Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄SX Aur 52358.7329 0.0032 I R �0:001052627.3752 0.0017 I V �0:0035CK Boo 52399.5141 0.0023 I V +0:064552399.6869 0.0008 II V +0:0597ET Boo 52394.5564 0.0026 I V +0:0000FI Boo 52400.3133 0.0011 II V �0:012652400.4915 0.0009 I V +0:0043YY CrB 52400.1796 0.0008 I V �0:008752400.3653 0.0009 II V �0:0113MR Cyg 52500.325 0.005 II V �0:01152501.1736 0.0019 I V �0:0003V891 Cyg 52505.4276 0.0010 I V +0:0429DI Peg 52542.7862 0.0010 II V �0:00752572.6843 0.0011 II V �0:005352573.0329 0.0006 I V �0:0126W UMa 52364.3776 0.0003 I R �0:043252364.2126 0.0006 II R �0:0414TX UMa 52365.3973 0.0031 I R +0:0017VV UMa 52364.6349 0.0006 I R �0:058252364.2754 0.0011 II R �0:0740A
knowledgements:The authors wish to thank Dr. Waldemar Og loza and Prof. Jerzy M. Kreiner foradvi
e.

Referen
es:Kholopov, P. N., Samus, N. N., Frolov, M. S., Goranskij, V. P., Gorynya, N. A., Karit-skaya, E. A., Kazarovets, E. V., Kireeva, N. N., Kukarkina, N. P., Kuro
hkin, N. E.,Medvedeva, G. I., Pastukhova, E. N., Perova, N. B., Rastorguev, A. S., Shugarov, S.Yu., 1998, The Combined General Catalog of Variable Stars, 4.1 Edition (availablevia the Internet: http://
dsweb.u-strasbg.fr/
gi-bin/Cat?II/214A)Kreiner, J.M., Kim, C.H., Nha, I.S., 2001, An Atlas of O�C Diagrams of E
lipsing 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, 327Pribulla, T., Va�nko, M., Parimu
ha, �S., Cho
hol, D., 2002, IBVS, No. 5341
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GSC 4288-186: A NEW ECCENTRIC BINARYBAKIS�, V.; ERDEM, A.; BUDDING, E.; DEMIRCAN, O.C�anakkale Onsekiz Mart University Ulupinar Astrophysi
s Observatory, TR-17100, C�anakkale, Turkey; email:bakisv�physi
s.
omu.edu.tr

During a 
ampaign of photometry on XX Cep in the summer of 2002, one of the starsin the �eld was dis
overed to be variable by VB. We observed the star at the C�anakkaleOnsekiz Mart University's Ulupinar Astrophysi
s Observatory (C�OMU UAO) (latitude,40Æ0600100 North, longitude, 01h45m54s East, altitude, 410 m). We made the measurementswith a 30 
m Meade LX200 S
hmidt-Cassegrain teles
ope at f/10 and f/3.3, and using anSBIG ST-237 CCD Camera without �lters. Exposure times ranged from 6 to 10 se
onds.

Figure 1. Identi�
ation map of GSC 4288-0186 (bars), 
omparison star (No. 1) and 
he
k star (No.2). The size of the �eld is 16.60�12.50, un�ltered CCD band, 6-se
onds exposure.
The star has been observed over 20 nights to 
on�rm the variability and determine theperiod. The Julian dates of observations (+2452000) are 515, 535, 536, 537, 538, 539, 540,551, 552, 553, 555, 571, 575, 576, 577, 579, 591, 593, 594, 602. Catalogue information forthe variable, 
omparison and 
he
k stars are given in Table 1. We show the �nding 
hartfor the observed stars in Figure 1.CCD images were pro
essed by the MUNIDOS photometry software pa
kage (Hro
h,1997). Our di�erential magnitudes are 
al
ulated in the sense of star minus GSC 4288-0241.Times of minima of the star were �rst found using the method of Kwee- van Woerden(1956) and, depending on the nature of the data set, by the Taranis programme, whi
h is
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Table 1: Stars observed in the �eld of GSC 4288-0186Type Star's R.A. De
.GSC Id J2000 J2000Variable 0186 23h37m43:s30 64Æ18011:006Comparison 0241 23h38m09:s00 64Æ17056:006Che
k 0100 23h37m55:s57 64Æ18022:003

Table 2: Times of Minimum Light �2400000HJD Error Type52515.4800 0.0045 II52591.2761 0.0001 I52594.3713 0.0014 II
based on an arti�
ial neural network (Gaspani, 1995). The times of minima, with theirun
ertainties, are presented in Table 2. From these times of minimum light we �nd theephemeris to be:HJD of Primary Minimum = 2452591.2761(1)+5:d63508(2)�E.where the un
ertainties in the �nal digit are given in bra
kets In Figure 2, the di�erentialun�ltered magnitudes phased at this period are plotted.
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Figure 2. Un�ltered light 
urve of GSC 4288-0186.
Some of our initial raw data were 
ompromised by moonlight, whi
h introdu
ed non-linearities into the measurements. As well, the broad bandwidth of the un�ltered ob-servations 
an introdu
e other non-linearities into the magnitude 
omparison pro
ess,espe
ially with larger air masses (
f., e.g. Golay, 1974). These fa
ts should be kept inmind in relation to the apparent out of e
lipse variation.While a de�nitive model for the system has not been attempted at this stage, thereexist physi
ally plausible parameters whi
h �t the data. For light 
urve modelling we usedILOT (Banks, T. & Budding, E., 1990). From the spe
tral 
lass, we assume a temperature
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for the hot star of 8100 K and we have then used standard theoreti
al values for the limbdarkening, gravity brightening and e�e
tive albedo 
oeÆ
ients given this temperature ande�e
tive wavelength (
f. e.g. Budding, 1993). The wavelength-independent parameterswe found are: the radius, relative to the mean separation, of the hot star is 0.085 � 0.007,that of the 
ool star is 0.081 � 0.006, orbital in
lination 88Æ � 0:Æ5, e

entri
ity of theorbit 0.075 � 0.01 and longitude of the periastron $=25Æ � 1Æ. The well separatedstars make the mass ratio photometri
ally indeterminate, so we assumed a value of 0.78,
onsistent with the temperature di�eren
e for a Main Sequen
e model, given the respe
tiveluminosities. This well separated model is then reasonably self-
onsistent in temperaturedi�eren
e, mass ratio and ratio of the radii with a A5V+A7V Main Sequen
e e
lipsingbinary system.This type of modelling has proved e�e
tive in lo
ating optimal e

entri
ity and orien-tation parameters for well deta
hed systems like this. It will be interesting to 
he
k forse
ular variations of the latter parameter ( $ ) in future years.
Referen
es:Banks, T., & Budding, E., 1990, Astrophys. Spa
e S
i., 167, 221Budding, E., 1993, An Introdu
tion to Astronomi
al Photometry, Cambridge UniversityPressGaspani, A., 1995, 3rd GEOS workshop on variable star data a
quisition and pro
essingte
hniques, 13-14 May 1995, S. Pellegrino Terme, ItalyGolay, M., 1974, Introdu
tion to Astronomi
al Photometry, Reidel Pub. ComHro
h, F., Nov�ak, R., 1997, MUNIDOS, http://munipa
k.astronomy.
z/Kwee, K. K., & van Woerden, H., 1956, Bull. Astr. Inst. Neth., 12, 327

ERRATUM FOR IBVS 5381Errata for the paper IBVS No. 5381 titled \GSC 4288-186: a New E

entri
 Binary":Minima times reported as 52515.4800 II52591.2761 I52594.3713 IIshould be 
hanged as 52515.4840 II52591.2817 I52594.3767 II

Volkan Bakis
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A NEW POSSIBLE LONG PERIODIN THE OPTICAL VARIABILITY OF T TAURIISMAILOV, N. Z.1; SAMUS, N. N.2;31 Shemakha Astrophysi
al Observatory, Shemakha, Azerbaijan;e-mail: nismailov�bakililar.az2 Institute of Astronomy, Russian A
ademy of S
ien
es, 48, Pyatnitskaya Str., Mos
ow 119017, Russia;e-mail: samus�sai.msu.ru3 Sternberg Astronomi
al Institute, 13, University Ave., Mos
ow 119992, Russia

T Tauri is a well-known prototype of pre-main-sequen
e variable stars. Its photometri
behavior 
an be studied for a time interval ex
eeding one 
entury, and it shows a ratherunusual feature: whereas the star was quite a
tive before 1920ies, its variability be
amerather low-amplitude and smooth later on.From the photometri
 data base (Herbst et al., 1994) available on Internet, we retrieved1358 V , B � V , U � B measurements of T Tau, mainly from observations by Zaitseva(1978), Herbst et al. (1983), Rydgren et al. (1984), Kardopolov and Filipyev (1985),Herbig et al. (1986), Bouvier et al. (1988), Herbst et al. (1988), and appended them with13 V , B � V , B � R, W � B observations a
quired by one of us (Ismailov, 1997). Thisdata set was used for our Fourier frequen
y analysis a

ording to the method suggestedby S
argle (1982), in the later modi�
ation by Horne and Baliunas (1986) (the 
ode weapplied was written by I. Antokhin). We analyzed subsets of data as well as the 
ompleteset, with trend removed. The most signi�
ant frequen
y in the low-frequen
y domain isf = 0:000456�0:000035 d�1, 
orresponding to the period P = 2192 days. This frequen
yis represented in the 
omplete data set as well as for its di�erent subsets. In the following,we use the mean value P = 2200�150 days, or about 6 years, derived from several versionsof the subsets.The light 
urve folded with the above period value is shown in Fig. 1. The general trendbetween the minimum in 1962 and the maximum in 1985 (�V = 0:m4), with subsequentnew fading, has been removed using a third-power polynomial. Clumps of data points,
orresponding to individual years, are evident. Despite a large s
atter, rea
hing 0:m4for some years, a periodi
 
omponent with the amplitude of 0:m2 is apparent. Fromthe photoele
tri
 data set, we derive 5 times of minima (2439066, 1965; 2442696, 1975;2444911, 1982; 2447167, 1988; 2449280, 1993). For better feeling of the reliability of theseminima, we present a 
ombined photoele
tri
 light 
urve in Fig. 2; the Roman numbersindi
ate the fragments of the light 
urve used to derive ea
h minimum. Apparently, theseminima are of di�erent reliability, but the presen
e of ea
h of them seems beyond doubt.It is interesting to 
he
k if this period value 
an be veri�ed using histori
al visualand photographi
 observations. The well-known 
ombined visual light 
urve of T Tau
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was published by Lozinskii (1949). This light 
urve 
auses some questions, probablybe
ause the author, who wished to present a smoothed light 
urve instead of individualdata points, did not pay enough attention to his smoothing pro
edures. Namely, thelight 
urve does not show 
lear invisibility gaps at one-year intervals, to be expe
tedfor a star in a zodia
 
onstellation. If we, nevertheless, 
onsider this standard sour
eof data on the long-term variability of T Tau, we are not able to 
onne
t the minimapresent in this light 
urve to the above �ve minima using a period value 
lose to six years.However, it is worth noting that the two best-pronoun
ed minima of the histori
al light
urve, approximately on JD 2402800 and JD 2409500, are separated by 6700 days, almostexa
tly three suggested periods. It is more diÆ
ult to isolate individual minima of thesuspe
ted long-term variability in the histori
al light 
urve based upon the data in Be
kand Simon (2001) be
ause of its large s
atter.If real, the six-years period is not very easy to explain. Quite obviously, it is too short tobe an orbital period of any of the numerous 
ompanions of T Tau reported in the literature.Fadings of young stars are often explained by dust 
lumps 
rossing the line of sight. Aproto-planetary body at several astronomi
al units from the star, not yet dire
tly revealed,
ould orbit T Tau with the needed period. But it seems impossible to 
onne
t the re
entdata with the histori
al minima, making interpretations like e
lipses by permanentlypresent bodies unlikely; 
ometary bodies, appearing and persisting for de
ades and thendisappearing, 
an be an alternative. Also, 
y
les resembling solar a
tivity 
ome to mind.Note that the re
ent photoele
tri
 data show 
ontinuous brightening of T Tau from 1962till 1985, with subsequent fading. This unusual behavior of the star needs a spe
ialexplanation.One of us (N.N.S.) would like to a
knowledge partial �nan
ial support of his vari-able star studies through grants for the Russian Foundation for Basi
 Resear
h (No. 02-02-16069), Federal Program \Astronomy", and programs of the Presidium of RussianA
ademy of S
ien
es.
Referen
es:Be
k, T. L., Simon, M., 2001, Astron. J., 122, 413Bouvier, J., Bertout, C., Bou
her, P., 1988, Astron. Astrophys., Suppl. Ser., 75, 1Herbig, G. H., Goodri
h, R. W., 1986, Astrophys. J., 309, 294Herbst, W., Holtzman, J. A., Klasky, R.S., 1983, Astron. J., 88, 1648Herbst, W., Koret, D. L., 1988, Astron. J., 96, 1949Herbst, W., Herbst, K. B., Grossman, E. J., 1994, Astron.J., 108, 1906Horne, J.H., Baliunas, S. L., 1986, Astrophys. J., 302, 757Ismailov, N. Z., 1997, Inf. Bull. Var. Stars, No. 4470Kardopolov, V. I., Filipyev, G. K., 1985, Perem. Zvezdy, 22, 103Rydgren, A. E., S
hmelz, J. T., Zak, D. S., Vrba, F. J., 1984, Publi
ations of the U.S.Naval Observatory, 25, Part 1, 3S
argle, J. D., 1982, Astrophys. J., 263, 835Zaitseva, G. V., 1978, Astro�zika, 14, 17
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Figure 1. The photoele
tri
 light 
urve of T Tau folded using our suggested 2200-day period after theremoval of the slow trend.

Figure 2. The 
ombined photoele
tri
 light 
urve of T Tau with minima indi
ated.



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5383 Konkoly ObservatoryBudapest26 February 2003HU ISSN 0374 { 0676
A REVISED PERIOD FOR AY AurPRICE, A.; TEMPLETON, M. R.; MATTEI, J. A.Ameri
an Asso
iation of Variable Star Observers (AAVSO), Clinton B. Ford Astronomi
al Data & Resear
hCenter, 25 Bir
h St., Cambridge, MA 02138, USA; email: aavso�aavso.org

AY Aur, �:05h56m06s; Æ:+32d08:m5, (J2000 { FK5) is a Mira-type variable with a visualmagnitude range of 10.0 { 16.0. The period a

ording to the 4th edition of the GeneralCatalog of Variable Stars (GCVS) (Kholopov et al., 1985) is 186.6 days, 
hanged fromthe period of 373.6 days in the 3rd edition of the GCVS (Kukarkin et al., 1971).In 1960, AY Aur was in
luded as a survey of stars needing more observations 
om-missioned by B. V. Kukarkin, who was then President of IAU Commission 27. That sur-vey was performed by the University of Oklahoma Observatory under Balfour S. Whit-ney. Whitney determined the period to be 186.8 days (Whitney 1960). Regrettably,Mr. Whitney is de
eased and no more information on the survey is available through theobservatory.The Third Edition of the GCVS referen
es this survey but 
ontinues to list AY Aurwith a period of 373.6 days in the tables. This was the mean value for the total numberof observations available at the time (Samus, 2000). The period determined by Whitneywas later used in the Fourth Edition of the GCVS.372 visual observations 
overing 22 years from the AAVSO International Database wereput through a Fourier analysis routine developed at AAVSO. The CLEANEST and SLICKalgorithms (Foster, 1995) utilize a date 
ompensated dis
rete fourier transform (Ferraz-Mello, 1981), and were developed spe
i�
ally to deal with unevenly-spa
ed time-seriesmeasurements. A CLEANest analysis of long term visual data gives a revised period of389.8 days. Theoreti
al error is �0.3 days but experien
e shows it to be underestimatedby a fa
tor of 2 be
ause it assumes a true sinusoid. A DCDFT analysis of 54 CCD V-bandobservations 
overing 3 years from the AAVSO International Database gives a period of390.0 days.Figure 1 shows the spe
trum of the DCDFT analysis. The strongest peak is lo
ated at389.8 days, with two higher-order Fourier harmoni
s at 195.4 and 129.5 days indi
atinga non-sinusoidal light 
urve. The theoreti
al errors of the latter two periods are both0.3 days, though as with the dominant period, these are probably a fa
tor of two too low.We believe that the 
urrent GCVS period is in
orre
t, and is due to the window fun
tionof the data dominated by a one 
y
le per year alias. The GCVS period of 186.8 days isvery 
lose to the inverse sum of the 389.8 day period and one 
y
le per year:�GCVS ' 1(1=389:8 d) + (1=365:25 d) = 188:6 days
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This suggests that earlier Fourier analysis were 
onfused by the large annual data gaps.This is parti
ularly important here, given that the intrinsi
 period is very 
lose to oneyear. Visual inspe
tion of the earliest AAVSO data shows large gaps of six months ormore, and often the minima are sparsely sampled if at all. The most re
ent data hasmu
h smaller annual gaps, and the shorter GCVS period is 
learly ruled out.Figure 2 is a plot of AAVSO visual and CCD V-band observations with 
al
ulatedmaxima and minima beginning on JD 2452272.758 and going ba
kward using the 389.8 dayperiod. The maxima was derived by applying a 3rd degree polynomial �t to the last 
y
lein the light 
urve.A weighted wavelet transform (Foster, 1996) of all AAVSO opti
al and CCD datareveals no signi�
ant period 
hange over the span of 1969 { 2002. Figure 3 shows a plotof the results of wavelet analysis. Error is estimated to be �0.0008 days based on thelength of observational data.In addition to these visual and CCD V-band observations, we 
ondu
ted a survey ofthe Damon Series blue photographi
 plates at the Harvard College Observatory. Only ob-servations near maximum were possible due to the interferen
e of GSC 2410 799, a nearbystar with a V mag of 12.5. 38 photographi
 observations were made from 1968 { 1989.They are plotted in Figure 2 as di�erent symbols along with visual and CCD V-bandobservations. Their �t with our 
al
ulated maxima and minima a
ts as an independentdata set 
on�rming our new period.We thank 72 observers worldwide for their observations whi
h made this study possible.We would also like to thank Ronald Zissell, Stephen O' Connor, Robert James, andThomas Mi
halik for their CCD V-band observations. We a
knowledge Alison Doane andthe Harvard College Observatory for a

ess to their Astronomi
al Photograph Colle
tion.Finally, we thank Nikolai N. Samus, George Hawkins, Emily Lu and Elizabeth Waagenfor assistan
e in preparation of this work.
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Figure 1. CLEANest Fourier transform of AY Aur visual data spanning JD 2440949.8 - 2452605.9(De
ember 29, 1970 { November 27, 2002).The dominant period is 389.8d. The 195.4 day period is anFourier harmoni
. We believe the sour
e of the 188.5 day period to be an artifa
t of annual data gaps,but more data is needed.
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Figure 2. AAVSO Visual, CCD V-band, and Harvard photographi
 observations plotted with the389.8 day period.
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Figure 3. Contour plot of weighted wavelet transform analysis. The new period is the solid linebetween 350 and 450 days. The 
ontour between 175 and 225 days is the Fourier harmoni
.
Referen
es:Ferraz-Mello, S. 1981, Astron. J., 86, 619Foster, G. 1995, Astron. J., 109, 1889Foster, G. 1996, Astron. J., 111, 541Foster, G. 1996, Astron. J., 112, 1709Kholopov, P. N., et al., 1985, General Catalog of Variable Stars, 4th edition, Mos
owKukarkin, B. V., et al., 1971, General Catalog of Variable Stars, 3rd edition, Mos
owSamus, N. 2000, Private 
ommuni
ationWhitney, B. S., 1960, Astron. J., 65, 381
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DISCOVERY OF ANOTHER MIRA VARIABLE IN THE FIELDOF V4641 SgrOROSZ, J. A.1; GIELES, M.2; BAILYN, C. D.3; TOURTELLOTTE, S. W.31 Department of Astronomy, San Diego State University, 5500 Campanile Drive, San Diego, CA 92182-1221,United States; e-mail: orosz�s
ien
es.sdsu.edu2 Astronomi
al Institute, Utre
ht University, P.O. Box 80 000, 3508 TA Utre
ht, The Netherlands;e-mail: gieles�astro.uu.nl3 Department of Astronomy, Yale University, P.O. Box 208 101, New Haven, CT 06510-8101, United States;e-mail: bailyn�astro.yale.edu, swt�astro.yale.eduThis Note is the fourth in a series of Notes (e.g. Gieles et al., 2002a,b,
) where we reportnew variable stars dis
overed during our extensive CCD monitoring program of the bla
khole binary V4641 Sgr (SAX J1819.3-2525, Orosz et al., 2001). The �eld of V4641 Sgrhas been monitored with the YALO 1m teles
ope (Bailyn et al., 1999) at Cerro Tololousing the ANDICAM opti
al/IR 
amera and the V and I �lters during mu
h of the 2001and 2002 seasons. In this Note we report dis
overy of another Mira variable in the �eld ofV4641 Sgr. We also give additional observations of two other Mira variables in the �eld(Gieles et al., 2001
).As a result of our monitoring 
ampaign, we have the light 
urves of about 15 000 stars ina 90�90 �eld 
ontaining V4641 Sgr. We sear
hed for variables by 
omparing the standarddeviation � of the light 
urves and by 
omputing the maximum power in a Lomb-S
argleperiodogram (Lomb, 1976; S
argle, 1982) for ea
h star. These two te
hniques are wellsuited for �nding either large amplitude variables (these have large values of �) or smalleramplitude periodi
 variables (these have large L-S power).Previously, by using the data 
omplete through the end of the 2001 observing season,we easily identi�ed two high-amplitude long-period variable stars that we 
lassi�ed asMira variables. One of these stars was identi�ed with GM Sgr, while the other one waspreviously unknown (Gieles et al., 2002
). We had also found a star that showed relativelylarge brightness variations, but we were unsure of its 
lassi�
ation. By in
luding the datafrom the 2002 season, it be
ame 
lear that this unidenti�ed variable star was anotherMira variable. Table 1 gives an overview of the photometri
 information of the newlyidenti�ed variable. For 
omparison, we also give updated information on the other twoMira variables in the �eld (Gieles et al., 2002
). Figures 1, 2, and 3 show the light 
urvesfolded on the best-�tting periods found using the \pdm" task in IRAF. Figure 4 shows a�nding 
hart for the newly identi�ed Mira variable. As in our previous Note, the nameof the new variable is based on its 
oordinates in equinox 2000 and is given the pre�xYALO.The new Mira has a period of about 408 days, and is extremely red, with V � I � 4:7at maximum light and V � I � 6:1 at minimum light (the reddening in the dire
tion ofV4641 Sgr is relatively low with E(B � V ) � 0:25, Orosz et al., 2001). Mira variables
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with periods less than about 400 days are thought to pulsate in an overtone, whereasMira variables with periods more than about 400 days are thought to pulsate in thefundamental mode (e.g. van Leeuwen et al., 1997). The folded light 
urve of the newvariable YALO J181910:5 � 252742 (Figure 1) has somewhat of a saw-tooth 
hara
ter,whereas the folded light 
urves of YALO J181936:7 � 252553 (P = 200 days, Figure 2)and YALO J181921:5� 252538 = GM Sgr (P = 216 days, Figure 3) are more sinusoidal.Hen
e the new variable YALO J181910:5� 252742 may be a fundamental pulsator.The light 
urves of the two shorter-period variables (Figures 2 and 3) do not repeatpre
isely from 
y
le to 
y
le, a feature that is fairly 
ommon for the Mira variables (e.g.Whitelo
k, 1996). Also, many Mira variables do not have stable periods (Whitelo
k,1996), whi
h seems to be the 
ase here for the two shorter-period variables. The updatedperiod of 200 days we �nd for YALO J181936:7 � 252553 is shorter than the 208 dayswe found earlier, while the revised period of 216 days we �nd for GM Sgr is a bit longerthan the 212 days found by us earlier (Gieles et al., 2002
) and also by Kato et al.,(2001). Continued monitoring of these sour
es will be needed to better establish themean pulsational periods and the modes of pulsation.

Table 1. Photometri
 data.
Coordinates (J2000) V V � I period T y0 ID�RA DEC range range (days) (HJD 2 450 000+)18:19:10.9 �25:27:42.0 15.6 { 20.0 4.7 { 6.1 408 2050 118:19:36.7 �25:25:53.1 12.0 { 16.8 2.3 { 4.9 200 2114 218:19:21.5 �25:25:37.6 13.1 { 18.2 2.9 { 5.5 216 2104 GM SgryTime of maximum brightness.� 1: YALO J181910:5� 2527422: YALO J181936:7� 252553

Referen
es:Bailyn, C D., Depoy, D. Agostinho, R., Mendez, R. Espinoza, J., & Gonzalez, D., 1999,BAAS, 31, 1502Gieles, M., Orosz, J. A., Hulleman, F., Brogt, E., Bailyn, C. D., & Gar
ia, M. R., 2002a,IBVS, 5274Gieles, M., Orosz, J. A., Hulleman, F., Brogt, E., Bailyn, C. D., & Gar
ia, M. R., 2002b,IBVS, 5289Gieles, M., Orosz, J. A., Hulleman, F., Brogt, E., Bailyn, C. D., & Gar
ia, M. R., 2002
,IBVS, 5291Kato, T., Uemura, M., Matsumoto, K., Ishioka, R., & Iwamatsu, H., 2001, IBVS, 5133Lomb, N. R., 1976, Ap&SS, 39, 447Orosz, J. A., Kuulkers, E., van der Klis, M., M
Clinto
k, J. E., Gar
ia, M. R., Callanan,P. J., Bailyn, C. D., Jain, R. K., & Remillard, R. A., 2001, ApJ, 555, 489S
argle, J. D., 1982, ApJ, 263, 835van Leeuwen, F., Feast, M. W., Whitelo
k, P. A., & Yudin, B., 1997, MNRAS, 287, 955Whitelo
k, P. A., 1996, in Light Curves of Variable Stars, A Pi
torial Atlas, eds. C.Sterken & C. Jas
hek (Cambridge: Cambridge University Press), p. 106
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Figure 1. Folded V (left) and I (right) light 
urves of YALO J181910:5� 252742.

Figure 2. Folded V (left) and I (right) light 
urves of YALO J181936:7� 252553.
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Figure 3. Folded V (left) and I (right) light 
urves of YALO J181921:5� 252538 = GM Sgr.

Figure 4. V -band �nding 
hart of YALO J181910:5� 252742. The bright star immediately to thenorthwest is the variable star YALO J181910:6� 252739 (Gieles et al., 2002a).
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ELEMENTS FOR 6 RR Lyr 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�ly
os.de, tb�stw.tu-ilmenau.de, pk�stw.tu-ilmenau.de

The variability of these stars was announ
ed by Ho�meister (1967, 1968); no furtherobservations or ephemeris were published until today. Re
ent estimations, made on pho-tographi
 plates taken with the Sonneberg Observatory 40
m Astrograph during the years1964-1994, 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 respe
t to magnitudes of the 
omparison starsgiven in Table 3. Individual data are available upon request.This resear
h made use of the SIMBAD data base, operated by the CDS at Strasbourg,Fran
e.
Table 1. Summary of this paperStar Type Epo
h Period Max. Min. M�m No. of2400000+ (day) PlatesV547 Her RRab 44454.358 0.5575412 14:m9 15:m4 0:p14 222�3 �5V549 Her RRab 44374.393 0.5851995 15:m2 16:m1 0:p10 203�4 �6V605 Her RRab 44704.486 0.6112963 13:m8 15:m1 0:p14 240�9 �12V612 Her RRab 45056.610 0.5803605 14:m8 15:m9 0:p08 218�7 �10V613 Her RRab 45003.696 0.6716550 14:m7 15:m8 0:p16 231�4 �7V1322 Oph RRab 45003.726 0.4695495 15:m1 16:m4 0:p14 209�7 �6
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Table 2. Individual maxima and O � C values a

ording to the elements derived in this paper
Star HJD (max.) Epo
h O � C Star HJD (max.) Epo
h O � CV547 Her 38502.600 �10675 �0.005 V605 Her 49488.498 7826 0.00738525.464 �10634 �0.000 V612 Her 38852.576 �10690 0.02038583.446 �10530 �0.002 38902.485 �10604 0.01838817.602 �10110 �0.014 39263.465 �9982 0.01339238.572 �9355 0.013 43336.414 �2964 �0.00842953.451 �2692 �0.006 43365.422 �2914 �0.01844372.400 �147 0.001 43372.369 �2902 �0.03544454.368 0 0.010 43376.427 �2895 �0.03945052.624 1073 0.024 45056.622 0 0.01245104.440 1166 �0.011 48088.400 5224 �0.01345525.401 1921 0.006 48839.411 6518 0.01146644.382 3928 0.002 49132.497 7023 0.01548088.400 6518 �0.012 49475.493 7614 0.01848839.411 7865 �0.009 V613 Her 38556.466 �9599 �0.014V549 Her 38502.523 �10034 0.022 38591.425 �9547 0.01938642.363 �9795 �0.001 38910.446 �9072 0.00438883.487 �9383 0.021 38914.457 �9066 �0.01539261.519 �8737 0.014 39270.456 �8536 0.00739611.444 �8139 �0.010 39918.613 �7571 0.01739615.549 �8132 �0.002 42987.396 �3002 0.00839618.468 �8127 �0.009 44024.400 �1458 �0.02344024.435 �598 �0.009 44343.463 �983 0.00444266.694 �184 �0.022 44345.459 �980 �0.01544371.455 �5 �0.012 44376.379 �934 0.00944374.384 0 �0.009 44427.425 �858 0.00944704.472 564 0.026 45003.681 0 �0.01545052.624 1159 �0.015 45104.417 150 �0.02745055.550 1164 �0.015 45223.331 327 0.00445082.472 1210 �0.012 45822.429 1219 �0.01445810.465 2454 �0.008 47262.496 3363 0.02446644.382 3879 0.000 48831.466 5699 0.00849124.477 8117 0.020 48862.358 5745 0.00449216.362 8274 0.028 V1322 Oph 37112.470 �16806 �0.008V605 Her 38503.528 �10144 0.032 38530.538 �13786 0.02138525.464 �10108 �0.039 38585.440 �13669 �0.01438555.466 �10059 0.009 38852.619 �13100 �0.00938852.550 �9573 0.003 38901.492 �12996 0.03138901.492 �9493 0.042 38940.464 �12913 0.03039558.604 �8418 0.010 39238.572 �12278 �0.02639615.469 �8325 0.025 39263.465 �12225 �0.01939618.468 �8320 �0.033 39618.468 �11469 0.00539637.421 �8289 �0.030 44375.442 �1338 �0.02739645.439 �8276 0.041 44376.395 �1336 �0.01339648.436 �8271 �0.018 44454.370 �1170 0.01739918.613 �7829 �0.034 45003.703 0 �0.02344374.370 �540 �0.016 47770.330 5892 0.01944704.491 0 0.005 49124.477 8776 �0.01548804.454 6707 0.004 49132.497 8793 0.023
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Table 3. Comparison stars and 
ross referen
esV547 Her V549 HerS 9791 S 9793GSC 962.0157 USNO 0975�08523569Comp. No. GSC m� GSC m�1 962.0118 14:m8 0975�08520651 14:m92 962.0154 15:m2 0975�08523583 15:m63 962.0167 15:m2 0975�08524879 15:m84 961.1300 15:m6
V605 Her V612 HerS 10313 S10316GSC 969.1035 GSC 962.1872Comp. No. GSC/USNO m� GSC/USNO m�1 969.1162 13:m5 962.1584 14:m42 969.1236 13:m8 962.2094 14:m93 969.1915 15:m6 962.1963 15:m54 962.2040 16:m1
V613 Her V1322 OphS 10317 S10326USNO 0975�08576473 USNO 0975�08786753Comp. No. GSC/USNO m� GSC/USNO m�1 966.0393 14:m4 984.2203 14:m82 966.0519 15:m0 984.1587 15:m53 966.1955 15:m3 0975�08787248 16:m34 0975�08575604 16:m1

� Magnitudes refer to the B values of the USNO�A2.0 
atalogue

Referen
es:Ho�meister, C., 1967, Astron. Na
hr., 290, 43Ho�meister, C., 1968, Astron. Na
hr., 290, 277
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FIRST BVR PHOTOMETRY OF V821 CASSIOPEIAE

DE�G_IRMENC_I, �O. L.1; BOZKURT, Z.1; YAKUT, K.1; DEM_IRCAN,O.2; ERDEM, A.2;C� _IC�EK, C.2; �OZDEM_IR, S.2; BULUT, _I.2; SOYDUGAN, F.2; SOYDUGAN, E.2; ESENO�GLU, H.3;HEGED�US, T.4; BORKOVITS, T.4; B�IR�O, I. B.41 Ege University Observatory, TR-35100 Bornova, _Izmir, Turkey; e-mail: omerd�astronomy.s
i.ege.edu.tr2 C�anakkale Onsekiz Mart University, Fa
ulty of Arts and S
ien
es, Department of Physi
s, TR-17100C�anakkale, Turkey3 _Istanbul University Observatory, TR-34452 _Istanbul, Turkey4 Baja Astronomi
al Observatory of B�a
s-Kiskun County, Baja, Szegedi �ut, P.O. Box 766, H-6500, Hungary
Name of the obje
t:V821 Cas = BD +52Æ3571 = HIP 118223 = HD 224557Equatorial 
oordinates: Equinox:R.A.= 23h58m49:s17 DEC.= +53Æ40019:008 2000Observatory and teles
ope:Ege University Observatory, 48-
m Cassegrain teles
opeBaja Observatory, 50-
m Rit
hey-Chr�etien teles
opeDete
tor: Hamamatsu, R 4457 (PMT)SiTE 502B (Apogee AP-7 CCD)Filter(s): Johnson B, V and Run�ltered (Baja)Comparison star(s): BD +52Æ3575 = HIP 118259GSC 4001-0292, 4001-1473 (Baja)Che
k star(s): BD +52Æ3580 = SAO 35989Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: EA
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Remarks:In this paper we present B, V and R light 
urves of the e
lipsing binary V821 Cas.The variability of V821 Cas was dis
overed by HIPPARCOS (ESA, 1997). Thephotometri
 observations of the system by HIPPARCOS show an EA type light
urve. The light elements of the system were given (ESA, 1997) as follows:HJD Min: I = 2448500:4459 + 1:d76975� E: (1)The spe
tral type of the system is given as A0 (The Henry Draper Catalogue,Cannon and Pi
kering, 1918-24). We observed V821 Cas on 9 nights at the EgeUniversity Observatory and 4 nights at Baja Observatory. The derived light 
urvesfor B, V , R 
olours are illustrated in Figure 1. The obtained minima times aregiven in Table 1. Individual least-squares �ts to the primary and the se
ondarytimes of minima give the following linear elements:HJD Min: I = 2451767:4106(4) + 1:d7697534(6)� E; (2)HJD Min: II = 2451768:167(4) + 1:d7696(2)� E: (3)The (O�C) values in Table 1 are 
al
ulated using the above elements. The phasesin �gure 1 are 
al
ulated using the light elements of equation (2). The probabledi�eren
e between two periods in equations (2) and (3) indi
ates the existen
eof apsidal motion in the system. New observations show that the duration ofthe se
ondary minimum is longer than the primary one in ea
h 
olour (the meandurations are 0:d258 and 0:d241, respe
tively). The lo
ation of the se
ondary minimain the light 
urve appears 
learly shifted from phase 0.5 to phase 0.425. We 
andedu
t an orbital e

entri
ity of roughly 0.12, and a periastron angle of 163 degreesfor the initial epo
h given in equation (2). Thus, our observations 
on�rm thesystem as a new 
andidate for the study of apsidal motion (Gim�enez and Heged�us,2000).

Table 1Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄V821 Cas 51767.4100 (1) I � �0.0006 Baja51774.4893 (2) I � �0.0003 Baja51797.4962 (2) I � �0.0002 Baja51797.4967 (4) I B; V; R 0.0003 Ege51805.330 (1) II B; V; R 0.0014 Ege51819.4840 (8) II B; V; R �0.0014 Ege51835.4153 (6) II � 0.0035 BajaA
knowledgements:This work was partly supported by Hungarian National Grant OTKA T030743.
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Figure 1. B, V and R light 
urves of V821 Cas obtained at the Ege University Observatory.
Referen
es:Cannon, A. J. and Pi
kering, E. C., 1918-1924, The Henry Draper Catalogue, Ann. As-tron. Obs. Harvard College, 91-99ESA, 1997, The Hippar
os and Ty
ho Catalogues, SP{1200Gim�enez, A. and Heged�us, T., 2000, Catalogue of Deta
hed E

entri
 E
lipsing BinarySystems (ele
troni
 database)
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s, Apartado 9481, 08080 Bar
elona, Spain; e-mail: jmgomez�astrogea.org2 Esteve Duran Observatory Foundation, Avda Montseny 46, El Montany�a, 08553 Seva, Bar
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In this paper we present new observations of the HIPPARCOS variables VW LMiand V345 Gem from Mollet and Monegrillo Observatories. At both pla
es teles
opeswere �tted with a SX Starlight CCD 
amera with a Sony ICX027BL 
hip 
ooled by aPeltier system to about �25ÆC. Dark frames and 
at �elds were obtained and used toperform image 
leaning. Photometri
 observations were taken in the B and V bands, andredu
tions were 
arried out using a syntheti
 aperture di�erential magnitude extra
tionmethod and the software pa
kage LAIA (Laboratory for Astronomi
al Image Analysis).Table 1 summarizes the observational log for both stars. Table 2 gives some additionalbasi
 data for these obje
ts. Table 1. Observational logStar HIP number Observation period Comparison star Remarks�VW LMi HIP 54003 27 De
 1997-24 Apr 1998 HIP 53969 1V345 Gem HIP 37197 25 De
 1998-21 Mar 1999 HD 60913 2�1: Mollet Observatory, 41 
m Newtonian teles
ope.2: Mollet and Monegrillo Observatories, 41 
m Newtonian teles
ope.
Table 2. Basi
 dataStar Spe
tral type Equatorial 
oordinates (epo
h 2000.0) B � V ��VW LMi F3V � = 11h02m51:s909 Æ = +30Æ24054:0071 0.410 � 0.015V345 Gem F0 � = 07h38m30:s224 Æ = +33Æ42041:0051 0.476 � 0.015��Spe
tral type and B � V 
olour index retrieved from the HIPPARCOS Catalogue (ESA 1997).

VW LMi is a variable star dis
overed by the HIPPARCOS mission (ESA, 1997) and
atalogued as an EW in the 74th Spe
ial Name-List (Kazarovets et al., 1999). Dumitres
u(2000) reported ground-based photometri
 observations on this star and four minimumtimings. In the HIPPARCOS 
atalogue the following ephemeris is given:
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Min: I = BJD 2448500:1960(10) + 0:d477547(3)�EWe performed a new period analysis based on our new photometri
 data and thealready existing observations. The new B and V light-
urves also allowed 
omputing a�rst estimate of some physi
al parameters for this binary system.To re
ompute the period of VW LMi, an analysis of O � C residuals based on timesof minimum was performed. Table 3 lists the timings based on our observations. Whenthe HIPPARCOS period (0.477547 days) was used, it was found to be a short estimateof the real one as indi
ated by an in
reasing trend of positive O�C residuals. Assumingno period 
hanges from 1991 to 2000, the trend was removed after a least squares linear�t, resulting in a new revolving time of 0.4775942(3) days for the binary system. Figure 1shows the folded light-
urves in the B and V bands using the new period. Althoughlonger surveillan
e is still needed in the long term to monitor the behaviour of VW LMi,the satellite data and our photometry 
ould be merged and satisfa
torily folded on thenew re�ned period, suggesting that it has remained stable during the 1991-2000 interval.Table 3. Minimum timings for VW LMiMinimum Photometri
 band Epo
h2450809.6214 � 0.0002 V 4836.02450835.6495 � 0.0002 V 4890.52450872.4224 � 0.0001 V 4967.52450877.4658 � 0.0001 V 4978.02450921.3707 � 0.0002 B 5070.0

Figure 1. Di�erential B and V light-
urves of VW LMi, folded with the period of 0.47754916 daysobtained in this workThe di�erential B and V data were analysed using the Wilson-Devinney method (Wil-son, 1998), assuming 
onve
tive envelopes and a temperature of the primary (T1 = 6700 K)a

ording to the spe
tral type of VW LMi. Be
ause the la
k of information about themass ratio, we varied it from 0.3 to 0.8 in steps of 0.1, performing for ea
h value a 
ompleteset of 
y
les of re�nement. The solution 
orresponding to the minimum residual (obtainedfor q = 0.4) suggests a system with an in
lination of about 70Æand relative luminosities(in both B and V bands) of 0.7 and 0.3 for the primary and se
ondary, respe
tively.
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V345 Gem was also dis
overed by the HIPPARCOS mission, and 
atalogued as aperiodi
 variable (ESA 1997) with a period of 0.1373890(5) days. An origin for maximumlight was given at the BJD = 2448500.0260 (10), but no variable type was spe
i�ed. Ina preliminary sear
h for EW 
andidates among the HIPPARCOS variables, Duerbe
k(1997) 
lassi�ed V345 Gem as a suspe
ted pulsating variable. This star was afterwardsin
luded in the 74th Spe
ial Name-List (Kazarovets et al., 1999) as DSCT. In subsequentliterature, this obje
t is still referred to as a Æ S
t star (Rodriguez et al., 2000), butlater on Rodriguez and Breger (2001) indi
ated that it might be an EW with a 0.275-dayperiod. V345 Gem is also the visual binary CCDM 07385+3343AB (Dommanget and Nys,1994), 
onsisting of a pair of 8.2 and 9.5 V magnitude stars separated by 3.0 ar
se
onds.Kazarovets et al. (1999) 
ommented that \variability [of V345 Gem℄ might be due to thefainter (B) 
omponent".This star was in
luded in our observing program after 
on
luding that its light-
urvemorphology, based on the HIPPARCOS photometri
 data folded on a 0.274778-days pe-riod (doubling that given in the HIPPARCOS Catalogue), suggested an EW or ELL typeinstead of a pulsating variable. Observations 
on�rm that this star is an EW variable(Figure 2) with V and B amplitudes of 0.07 magnitudes, and primary minima about0.005 magnitudes deeper than se
ondary minima in both B and V bands. Times of mini-mum from ground-based observations are listed in Table 4, whi
h allowed, along with theHIPPARCOS data, to 
ompute the following ephemeris:Min: I = BJD 2448362:7224(10) + 0:d2747736(2)�ESin
e our photometry a
tually 
onsists of joint light measurements of the visual doublesystem, if star A is the variable then the V amplitude is 0.10 mag, or 0.34 mag if 
omponentB is the e
lipsing binary system.Table 4. Minimum timings for V345 GemMinimum Photometri
 band Epo
h2451185.3344 � 0.0004 B 10272.52451185.4730 � 0.0003 B 10273.02451186.4350 � 0.0003 B 10276.52451192.3396 � 0.0004 B 10298.02451192.4772 � 0.0008 B 10298.52451215.4217 � 0.0002 V 10382.02451221.3292 � 0.0002 V 10403.52451222.4275 � 0.0002 V 10407.52451223.3904 � 0.0005 V 10411.02451226.4131 � 0.0005 B 10422.02451227.3723 � 0.0006 B 10425.52451258.4240 � 0.0004 B 10538.5
A
knowledgements: We would like to thank Joan A. Cano and Rafael Barber�a forwriting the software for obtaining and redu
ing the CCD frames. Use has been made of theSIMBAD database operated at the Centre de Donn�ees Astronomiques (CDS, Strasbourg,Fran
e) and the Astrophysi
s Data System (ADS).
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Figure 2. Di�erential B and V light-
urves of V345 Gem
Referen
es:Dommanget, J., & Nys, O., 1994, CoORB, 115, 1Duerbe
k, H. W., 1997, IBVS, No. 4513Dumitres
u, A., 2000, IBVS, No. 4952ESA, 1997, The Hippar
os and Ty
ho Catalogues, ESA SP-1200Kazarovets, A. V., Samus, N. N., Durlevi
h, O. V., Frolov, S. V., Antipin, S. V., Kireeva,N. N., Pastukhova, E. E., 1999, IBVS, No. 4659Rodr��guez, E., L�opez-Gonz�alez, M. J., & L�opez de Co
a, P., 2000, A&AS, 144, 469Rodr��guez, E., & Breger, M., 2001, A&A, 366, 178Wilson, R. E., 1998, Computing Binary Star Observables (Referen
e Manual to theWilson-Devinney Program), Department of Astronomy, University of Florida, Gainesville,FL, 1998 Edition

ERRATUM FOR IBVS 5065The 
oordinates for NSV 03007 given in IBVS 5065 are in error. The a
tual ones(2000), a

ording to its identi�
ation with GSC 3376-0287 and SIMBAD database are:R:A: = 06h32m46:s2De
: = +46Æ23032:0082 : Enr��que Gar
��a-Melendo
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GK Per (Nova Per 1901/A 0327+43) is an intermediate polar with Porb = 1:99 days(Crampton et al., 1986) and Pspin = 351 se
 (Watson et al., 1985). Flu
tuations by about1 mag appeared after the nova explosion. Later, they developed into infrequent 2{3 magoutbursts (e.g. Hude
, 1981; Sabbadin & Bian
hini, 1983) whi
h were a

ompanied bybrightenings in X-rays (e.g. King et al., 1979). The model for the thermal instability ofthe disk was able to reprodu
e the basi
 features of the outbursts although some problemsremained (Kim et al., 1992). Dramati
 variations of the energeti
s of the outbursts andthe re
urren
e times o

urred during the last �ve de
ades (�Simon, 2002). Nowadays, theoutbursts of GK Per are quite infrequent and o

ur on
e per about 3 years. The lastoutburst in 2002 gave an opportunity to 
he
k if the trends in the outburst properties,determined by �Simon (2002), still hold be
ause the a
tivity of dwarf novae is known toundergo large, rapid 
hanges.This analysis makes use of the visual data of GK Per, obtained from the databaseof AFOEV, (CDS, Strasbourg, Fran
e) and VSNET (Japan). The reason is that themonitoring of dwarf novae is almost entirely the domain of the asso
iations of amateurobservers. The observations are mostly visual but they are very numerous and 
omefrom a large number of observers. The obje
tivity of the features in the light 
urves 
antherefore be assessed very well. Visual data, if treated 
arefully, 
an be very useful foranalysis of long-term a
tivity (e.g. Per
y et al., 1985; Cannizzo & Mattei, 1992; Ri
hmanet al., 1994). A

ura
y even better than 0.1 mag 
an be a
hieved by averaging the data,whi
h is quite suÆ
ient for analyses of these large-amplitude variable stars. In addition,modern methods for the data pro
essing enable a better evaluation of the importantinformation 
ontained in this kind of data.In order to smooth the light 
urve of GK Per, the observations were binned into one-daymeans. The resulting 
urve was then �tted by the 
ode HEC13, written by Dr. P. Harmane
and based on the method of Vondr�ak (1969 and 1977). This method 
an �t a smooth
urve no matter what the 
ourse of the data is. After several trials the input parametersof the �t � = 10�1, the length of the bin �T = 5 days were found to satisfy the 
ourse ofthe data. These parameters were adjusted so that just the main 
ourse of the 
urve wasreprodu
ed. The standard deviation of the residuals of the �t was 0.1 mv but it should bekept in mind that this value reprodu
es both the observational ina

ura
ies and the real
u
tuations whi
h are observed during the outbursts of GK Per (e.g. Morales- Rueda etal., 1996).
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Figure 1. (a) The opti
al light 
urve of the 2002 outburst. The empty 
ir
les represent the one-daymeans while the solid 
urve denotes their �t by the 
ode HEC13. For 
omparison, the empty trianglesmark the �t to the template outburst used in �Simon (2002), shifted by 1107 days. (b) The O � Cdiagram for the outbursts over the interval following the dramati
 
hange of the outburst behaviour.The position of the 2002 outburst is marked by the �lled 
ir
le. The solid and the dashed parabolaerepresent the �ts with and without the 2002 outburst. (
 and d) Relation between the outburst light
urves in the opti
al and hard X-ray (1.5{12 keV) passbands. Two-day means of the ASM=RXTEdata, formed from the original daily means that had �q < 0:4 
ount/se
, are plotted. The larger errorbar denotes the typi
al �q of the daily means while the smaller one marks the standard deviation of thetwo-day means. The two-sided moving averages for Q = 6 days (dashed line), Q = 8 days (dot-dashedline) and Q = 10 days (solid line) are shown in d. The dashed verti
al lines mark the moments of theonset and the maximum light of the outburst in the opti
al region.
The moment of the light maximum Tmax = JD 2452371�2 was determined by �ttinga polynomial to the upper part of the outburst light 
urve. The peak magnitude, mmax,was determined to be 10.4. In order to assess the pro�le of the 
urve with respe
t to theprevious events, a mat
h of a template (the same as the one used in �Simon (2002); thepre
eding outburst with the maximum in JD 2451280) was applied. Also the templatewas smoothed by HEC13 with the above-mentioned parameters. The result 
an be seen inFig. 1a.The relation of the 2002 outburst to the previous evolution of the re
urren
e timeTC 
an best be assessed from the O � C diagram. The method of the O � C residuals
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from some referen
e period (e.g. Vogt, 1980; �Simon, 2000) enables us to determine TCin a dwarf nova and to analyse its variations. This method is not sensitive to the exa
tlength of the referen
e period. The ephemeris, representative of the re
ent interval anddetermined by �Simon (2002), was used (Eq. 1). The position of the 2002 outburst in theO � C diagram is marked in Fig. 1b along with the quadrati
 �ts.Tmax = 2444 681 + 1030 E (1)
The 2002 outburst of GK Per was 
overed by the All Sky Monitor (ASM) onboard theRossi X-ray Timing Explorer (RXTE) satellite (http://xte.mit.edu/). Although thesignal was relatively weak, the main trends in the X-ray light 
urve 
ould be determinedwith 
ertainty by a 
areful �tting. The ASM=RXTE data 
over a large part of theoutburst (although partly a�e
ted by the interval of the seasonal invisibility) and so theygive us a rare opportunity to 
ompare the behaviour in the hard X-ray and opti
al regions.In order to lower the noise of the X-ray data, only daily means with the quoted un
ertainty,�q, smaller than 0.4 
ount/se
 were used. Two-day means were then 
al
ulated. We notethat the rapid 
u
tuations in Fig. 1d are likely to be mainly 
aused by the observationalnoise. The data were therefore 
arefully smoothed. The two-sided moving averages were
al
ulated for Q = 6, 8 and 10 days. Q refers to the semi-interval of days, within whi
h thedata were averaged. The resulting X-ray light 
urve is shown in Fig. 1d. The individual�ts to the ASM data are in good agreement. The opti
al light 
urve is shown on thesame s
ale for 
omparison (Fig. 1
).This analysis of the 2002 outburst and its 
omparison with the previous dramati
evolution of the a
tivity (�Simon, 2002) revealed that the outburst parameters stabilized.The very good agreement between the pro�le of the whole observed part of the 2002event and the template (even in
luding the most variable rising bran
h) re
e
ts the largesimilarities in the pro
esses involved. Noti
e parti
ularly the rapid initial rise by about1.0 mv, followed by a signi�
antly slower rise to the maximum. This 
an be interpretedin terms of the inside-out type of outburst (Smak, 1984; Hameury et al., 1998). In this
ase, the heating front (HF) starts in the inner disk region, propagates outward and neednot rea
h the outer disk radius. Nevertheless, we note that the stabilization of mmax ofthe re
ent outbursts in GK Per suggests that the extent of the disk brought to the hotstate stabilized { most probably the outer radius of the disk was rea
hed by the HF. Theshape and slope of the rising bran
h are the most sensitive to the lo
ation of the start ofthe HF. The almost identi
al pro�les then also suggest that the onset of the HF o

urredin quite a similar disk region.The trend in the O � C 
urve 
ontinues (Fig. 1b). The �t with the 2002 event di�ersjust a little from that without it. TC is governed by the disk vis
ous time s
ale for theinside-out type outbursts and therefore depends on the vis
osity parameter in quies
en
e�
ool. It therefore appears that �
ool appears to have remained almost the same for there
ent several outbursts.The relation between the opti
al and X-ray light 
urve is 
ompli
ated in GK Per. Therise of the outburst in the X-ray region is very fast and 
oin
ides with the initial rapidrise in the opti
al passband. It displays a 
learly 
at pro�le later on although the opti
al
ux further in
reases. The end of the outburst is a�e
ted by the 
onjun
tion with theSun but the data are 
onsistent with the simultaneous �nish of the opti
al and X-rayoutburst. We emphasize that the relation between the start of the opti
al and X-rayoutburst is not trivial in GK Per. The relatively faint and short opti
al outburst in1978 was a

ompanied by the X-ray brightening, whose onset pre
eded the opti
al rise
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by about 40 days (King et al., 1979; Bian
hini & Sabbadin, 1985). Indeed, the modelsby Kim et al. (1992) predi
t that a brightening in X-ray and UV 
an pre
ede the opti
aloutbursts in GK Per by 80{120 days. Su
h a pre
ursor was de�nitely absent in the 2002event. The dis
ordan
e between the opti
al and X-ray 
urves 
an imply a large 
hangeof the geometry of the a

retion 
ow, e.g. blo
king of hard X-rays by the thi
kened disk(Yi et al., 1992). Another alternative 
an be the radiation drag (Yi & Vishnia
, 1994).We 
an 
on
lude that the relation between the opti
al and X-ray 
ourse during the 2002outburst 
on�rms the stabilization of the a
tivity of GK Per be
ause it displays quitesimilar properties as in the two previous events in 1996 and 1999 (�Simon, 2002).
A
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THE LIGHT CURVE OF THE NEW CATACLYSMIC VARIABLESDSS J015543.40 +002807.2DUBKOVA, D. N.1; KUDRYAVTSEVA, N. A.2; HIRV, A.31 Dept. of Astronomy, Saint-Petersburg State University, Universitetsky pr. 28, Peterhof, Saint-Petersburg,198504, Russia; e-mail: dasha�astro.spbu.ru2 Dept. of Astronomy, Saint-Petersburg State University, Universitetsky pr. 28, Peterhof, Saint-Petersburg,198504, Russia; e-mail: akna�mailru.
om3 Tartu Observatory, 61602 T~oravere, Tartumaa, Estonia; e-mail: anti�obs.eeSDSS J015543.40 +002807.2 was identi�ed as a likely magneti
 CV by Szkody et al.(2002) using 
olour and spe
tral 
riteria. The system was also proposed to be of highin
lination and to have an orbital period of about 87 min. We present here the �rst light
urve of the obje
t. We observed SDSS J015543.40 +002807.2 with the Nordi
 Opti
alTeles
ope (2.56m) during one night of remote observations in the Nordi
-Balti
 Resear
hCourse \Astrophysi
s of Intera
ting Stars", Moletai, Lithuania, August 11-25, 2002, usingStanCam and the V �lter of NOT Opti
al Filters 
olle
tion. We 
olle
ted a time seriesof � 101 min duration using 60 s exposures and 7 s readout time.Our di�erential magnitudes are 
al
ulated in the sense of SDSS J015541.53 +002812.11(whi
h we use as a 
omparison star) minus the target. There were no signi�
ant variationsin the 
omparison star during the sequen
e.Table 1. The SDSS data for the obje
t and 
omparison star (J2000, magnitudes)Star u g r i zSDSS J015543.40 +002807.2 15.90 15.23 15.18 15.41 15.57SDSS J015541.53 +002812.11 19.46 17.49 16.74 16.35 16.15The shape of the light 
urve is quite similar to the light 
urve shapes of other AMHer type stars (see, for example, Sirk and Howell, 1998), but has an unusually deep andsharp minimum (about 5:m9) of 408 (� 67) se
onds duration (0.08 phase), whi
h is likelydue to the total e
lipse of the white dwarf and the a

retion stream by the late-typese
ondary. The � 1m minimum before the e
lipse might be identi�ed as the far-�elda

retion stream dip (Sirk and Howell, 1998) superposed on a hump of around 2445-4560se
onds (0.47-0.88 phase).It is possible to estimate the mass of the se
ondary using the relation Mse
 = 3:18 �10�5P , where P is the orbital period in se
onds (Warner, 1976). Then the se
ondary massis about 0:17M�. Assuming a white dwarf mass in the range of 0:3M� { 1:4M� we 
anmake an estimate of the in
lination (Downes et al., 1986; Bailey, 1990) and the semi-majoraxis of the orbit. The depth of the e
lipse also proves that SDSS J015543.40 +002807.2belongs to the group of high in
lination systems. We get i � 78Æ for the WD mass about0:3M� and i � 90Æ for the mass 0:83M� (Chanan et al., 1976). We �nd from Kepler'sthird law that the semi-major axis varies from 3:3 � 1010 
m (for a 
ir
ular orbit at 90Æ) to4:5 � 1010 
m, if the semi-amplitude K is about 406 km/s (see Szkody et al., 2002). Then
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Figure 1. V �ltered light 
urve of SDSS 015543.40 +002807.2. The zero point of the time s
ale
orresponds to JD2452506.6157. Errors are less than the symbol size ex
ept for the two deep e
lipsepoints. We also mark the possible interpretation of the 
urve features on the plot.a very rough estimate of the bright stream size and/or the a

retion region on the WDsurfa
e might be done assuming that the orbit is 
ir
ular, and i = 90Æ. The maximum sizeof the bright stream in the orbital plane is determined by the time for the WD+brightregion to pass into the se
ondary shadow, about 8:2 � 109 
m. This value is larger thantypi
al WD radii (� 7�8 �108 
m) and has to in
lude some light from the emitting streamas well.The �nal 
on
lusions about the obje
t geometry and the model 
onstru
tion need to bedone after further photometri
 observations throughout several 
y
les at di�erent wave-lengths are a

omplished, as well as polarimetry whi
h will establish the angle betweenthe magneti
 pole and rotation axis.The paper is based on observations made with the Nordi
 Opti
al Teles
ope, operatedon the island of La Palma jointly by Denmark, Finland, I
eland, Norway, and Sweden, inthe Spanish Observatorio del Roque de los Mu
ha
hos of the Instituto de Astro�si
a deCanarias.The authors would like to thank Paula Szkody and Jan-Erik Solheim for the ni
e ideato observe SDSS J015543.40 +002807.2 and for useful 
onsultations during the work.Also we wish to a
knowledge support of Nordi
-Balti
 Resear
h Course \Astrophysi
s ofIntera
ting Stars" by NorFA (Nordi
 Resear
h A
ademy) (grant 010189). And we wantto give the spe
ial thanks to the NOT sta� for their help during observations.Referen
es:Bailey, J., 1990, MNRAS, 243, 57Chanan, G. A. et al., 1976, ApJ, 208, 512Downes, R. A. et al., 1986, ApJ, 301, 240Sirk, M. M., and Howell, S. B., 1998, ApJ, 506, 824Szkody, P. et al., 2002, AJ, 123, 430Warner, B., IAU Symp. 73, 1976, Stru
ture and Evolution of Close Binary Systems , ed.P. Eggleton, S. Mitton and J. Whelan, Reidel, Dordre
ht, 85.
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NEW PHOTOELECTRIC PHOTOMETRY OFTHE YOUNG STAR LO PEGASIDAL, H. A.; TAS�, G.Ege University Observatory, 35100 Bornova, Izmir, Turkeye-mail: alidal�astronomy.s
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The single, young K8 V star LO Peg (Bowyer et al., 1996) is a member of the Lo
alAsso
iation (Je�ries and Jewel, 1993; Montes et al., 2001) and it has a high proje
tedequatorial velo
ity of 69 kms�1 (Je�ries et al., 1994). LO Peg is an a
tive star showingstrong H� and Ca II H, K emission lines (Je�ries et al., 1994). It has generally been
hosen as a target star for Doppler imaging studies due to its short period. There are afew photometri
 studies on this a
tive star up to now. So, we observed it as a part of ourobserving program on the young, solar type stars.The photometri
 observations were 
arried out using SSP-5 photometer equipped to the30 
m S
hmidt-Cassegrain type teles
ope of Ege University Observatory between July 24and O
tober 31, 2002. BD+22Æ4417 (G0, V=9:m03) and BD+22Æ4377 (K0, V=8:m27) are
hosen as the 
omparison and the 
he
k stars, respe
tively. The nightly mean di�erentialV magnitudes and standard deviation are 0:m806 and 0:m014, ensuring the 
onstan
y ofboth 
omparison and 
he
k stars at this level. We obtained a total of 655 di�erentialmagnitudes (in the sense variable minus 
omparison) in Johnson B and V �lters during18 nights and, 
orre
ted for atmospheri
 extin
tion. The extin
tion 
oeÆ
ients were
al
ulated for ea
h band using the observed magnitudes of the 
omparison star. Thetimes were also redu
ed to the Sun's 
enter. The standard deviation of ea
h observedpoint is approximately 0:m018 in V band and 0:m028 in B.Je�ries et al. (1994) proposed six probable rotational periods and they stated thatthe periods of 0:d38417 (9:h22) and 0:d42375 (10:h17) are the more likely periods. Robb andCardinal (1995) eliminated 
ompletely the possibility of the 0:d38417 period. We used thefollowing ephemeris to 
ompute the phases of observations:HJD = 24 48869.93 + 0:d42375 � EIt appears that the shape and the amplitude of the light 
urve are 
hanging duringthe observing season. Therefore, we divided our data into �ve di�erent groups. The light
urves and B�V 
olour 
urves obtained in this study are shown in Figure 1. The phasesof minima are determined by representing the light 
urves with free hand 
urve, and theproperties of the light 
urves are given in Table 1.The light 
urves show wave-like distortion that is a good indi
ator of the spot a
tivity.The 
olour 
urves of the �rst three groups do not indi
ate a signi�
ant variation, while
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Table 1. The properties of the light 
urves.Data JD range Amplitude �min (I) �min (II)Groups (24 52000 +) (mag)I 480 � 488 0.080 0.8 0.1II 495 � 507 0.067 0.0III 511 � 512 0.070 0.0 0.7VI 536 � 542 0.069 0.7V 549 � 579 0.046 0.4

those of the last two groups show remarkable 
hanges. As 
an be seen from Figure 1 thelight 
urves have three properties 
learly seen: (1) Generally, they show strong asymmetrywhi
h implies the e�e
t of the se
ond starspot (�min II), its tra
es are quite obviousin Groups I and III. (2) The amplitude of the light 
urves slightly de
reases from thebeginning of the observing season to the end of it. These amplitudes are mu
h lowerthan those given in the literature (the amplitudes of 0:m15 and 0:m20 were given by Je�rieset al. (1994) and Robb and Cardinal (1995), respe
tively). (3) It 
an be 
learly seenthat there is a shift at the phase of the wave-like distortion. When we 
ompare thelight 
urves presented in Groups I and V, this phase shift is quite evident. Robb andCardinal (1995) mentioned about the amplitude variation on a daily times
ale, but thereis no 
omment about shifting at the wave minimum in the literature. The 
y
le-to-
y
levariation of both the amplitude and the phase of the wave minimum were also reportedfor some rapidly rotating, young stars like FR Cn
 (Pandey, 2002), AB Dor (Bos, 1994;Donati and Collier-Cameron, 1997) and Speedy Mi
 (Barnes et al., 2001). We need morephotometri
 observations to determine the a
tivity nature of LO Peg.The authors would like to thank Dr. K. Olah for her valuable suggestions.
Referen
es:Barnes, J. R., Collier Cameron, A., James, D. J., Steeghs, D., 2001, MNRAS, 326, 1057Bos, M., 1994, IBVS, 4111Bowyer, S., Lampton, M., Lewis, J., Wu, X., Jelinsky, P., Malina, R. F., 1996, ApJS,102, 129Donati, J.-F., Collier Cameron, A., 1997, MNRAS, 291, 1Je�ries, R. D., Jewell, S. J., 1993, MNRAS, 264, 106Je�ries, R. D., Byrne, P. B., Doyle, J. G., Anders, G. J., James, D. J., Lanzafame, A. C.,1994, MNRAS, 270, 153Montes, D., Lopez-Santiago, J., Galvez, M. C., Fernandez-Figueroa, M. J., de Castro, E.,Cornide, M., 2001, MNRAS, 328, 45Pandey, J. C., Singh, K. P., Sagar, R., Drake, A. S., 2002, IBVS, 5351Robb, R. M., Cardinal, R. D., 1995, IBVS, 4221
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Group I (24 52480-24 52488) Group II (24 52495-24 52507)

Group III (24 52511-24 52512) Group IV (24 52536-24 52542)

Group V (24 52549-24 52579)

Figure 1. The light 
urves of LO Peg in V band. The data show the average observing points with0.04 phase intervals.
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V781 Tau: IMPROVED EVIDENCE FOR ANORBITAL PERIOD CHANGEDONATO, L.1; LEPARDO, A.1; SANTINI, V.1; TOMOV, T.2; MUNARI, U.3; ZWITTER, T.41 Asso
iazione Friulana di Astronomia e Meteorologia, Piazza Ten.Col. Miani, 33047 Remanza

o (UD), Italy2 Centre for Astronomy, N. Coperni
us University, ul. Gagarina 11, 87100 Torun, Poland3 Osservatorio Astronomi
o di Padova - INAF, Sede di Asiago, I-336032 Asiago (VI), Italy4 University of Ljubljana, Department of Physi
s, Jadranska 19, SI-1000 Ljubljana, Slovenia

V781 Tau (= SAO 077615) is a G0 over-
onta
t (� 23%) binary. It was dis
overedby Harris (1979). Cereda et al. (1988) presented a photometri
, and Lu (1993) a radialvelo
ity analysis, while Zwitter et al. (2003) explored the spe
tros
opi
 and photometri
solution based on Hippar
os photometry and GAIA-mode spe
tros
opi
 observations.The orbital period is 0.34 days with the value 
hanging with time. Liu & Yang (2000)established that the binary ephemeris published by Cereda et al. (1988):Min:I = HJD 2443853:9096 + 0:3449094� E (1)was not followed exa
tly. The residuals pointed to a quadrati
 solution with the binaryperiod de
reasing with time:Min:I = HJD 2443853:9110 + 0:344909292� E� 2:5� 10�11 � E2 (2)This 
orresponds to a period de
rease of dP=P = �5:0� 10�11.Con
lusions of Liu & Yang (2000) were based on 14 photographi
 observations ofminima by Berthold (1983) and on 15 photoele
tri
 minima determinations by Cereda etal. (1988), Pohl et al. (1987) and Keskin & Pohl (1989). Liu & Yang added two minimaobtained in 1997 and 1998. These two points proved 
ru
ial for the determination ofthe paraboli
 term of the ephemeris (Eq. 2) and need robust 
on�rmation by extendingmeasurements of the times of minima well into the des
ending bran
h of the paraboli
approximation. We report here on 10 additional minima se
ured between Nov-2001 andJan-2003 to the aim of 
on�rming the trend and strengthen the solution. This in
reasesthe total number of minima observed after the year 1990 to 12, therefore substantiallyde
reasing the un
ertainty of the orbital ephemeris.Observations were obtained at the Remanza

o observatory (13Æ1805900 E, 46Æ501100 N)by members of A.F.A.M. (Asso
iazione Friulana di Astronomia e Meteorologia). A 0.45-mF/24 Cassegrain teles
ope was used. The dete
tor was an 1P21 photoele
tri
 photometer.B and V �lters 
onform to the Johnson system. Table 1 summarizes the observing log.Ea
h data point listed in the No 
olumn of Table 1 is a
tually an average of twelve 
onse
-utive 5-se
 integrations. The 
omparison star was TYC 1870-514-1 (V=9:m68, B=10:m08)
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Table 1. Observations of V781 Tau used to determine times of photometri
 minima. Columns give theHJD, number of observations and type of �lter used.HJD No �lter HJD No �lter HJD No �lter2452229 56 B 2452230 51 B 2452231 89 B2452252 82 B 2452260 41 B 2452587 21 V2452652 41 V 2452658 60 V 2452659 49 V2452665 86 B 2452666 61 B
with 
olours very similar to V781 Tau. Typi
al errors of individual V and B band obser-vations of V781 Tau are � 0:007 mag.Times of minima were determined by the algorithm of Kwee & Van Woerden (1956).Table 2 reports times of 10 new minima together with their 
y
le number and residualswith respe
t to the ephemeris of Equation 1.
Table 2. Times of photometri
 minima with their standard deviations, type of minimum and �lterused. The last two 
olumns give the 
y
le number and (O � C in days) a

ording to the Equation 1.HJD type �lter E (O � C)2452229.5042 � 0.0018 se
. B 24283.5 � 0.01282452230.5361 � 0.0009 se
. B 24286.5 � 0.01572452231.3946 � 0.0006 prim. B 24289.0 � 0.01942452231.5723 � 0.0012 se
. B 24289.5 � 0.01422452252.4369 � 0.0066 prim. B 24350.0 � 0.01662452252.6076 � 0.0057 se
. B 24350.5 � 0.01832452260.3694 � 0.0027 prim. B 24373.0 � 0.01702452658.3967 � 0.0066 prim. V 25527.0 � 0.01512452659.4252 � 0.0039 prim. V 25530.0 � 0.02142452666.3276 � 0.0015 prim. B 25550.0 � 0.0172
Figure 1 is an O � C diagram of the period 
hange for V781 Tau. The �gure isidenti
al to that in Liu & Yang (2000), but supplemented with our new observations fromTable 2. We note that our minima show a 
ertain degree of s
atter. Average di�eren
ebetween the observed points and the paraboli
 solution is �0:0003� 0:0024 days. This isin general agreement with errors of minima determination (Table 2). But average (O�C)residuals for the two observing seasons lie exa
tly on the paraboli
 ephemeris given byEquation 2. Our new data points 
learly 
on�rm the paraboli
 ephemeris of Liu & Yang.The observations from the literature have widely varying and sometimes subje
tive errorestimates. We therefore refrain from re-estimation of errors of the Liu & Yang ephemeris.We 
on
lude that the period 
hange in V781 Tau is now better 
onstrained. Wang (1994)and Liu & Yang (2000) suggested that period de
reases due to shrinking of the less mas-sive star in a binary. The stars are in 
onta
t, so the missing volume is immediately �lledby material from the other star. Change in the mass ratio of the stars �nally de
reasesthe orbital period. The shrinking star releases some gravitational energy to support itssurfa
e e�e
tive temperature higher than the other star. Zwitter et al. (2003) �nd thatthe 
omponent with the lower mass in V781 Tau is � 220 K hotter than the more massiveone. Su
h a s
enario may be 
ommon among the binaries of W UMa type.
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Figure 1. O � C diagram of the period 
hange for V781 Tau. Crosses indi
ate photographi
observations and plus signs are photoele
tri
 observations from the literature. Open 
ir
les markphotoele
tri
 minima from this paper. Filled 
ir
les are their yearly averages for the 2001/2002 and2002/2003 observing seasons. The 
urve denotes paraboli
 ephemeris from Equation 2.
We would like to thank M. Dal B�o, L. D'Alessandro, E. Dembitzer, A. Frigo, S. Garzia,V. Gonano, M. Maestrutti, L. Monzo, R. Passuello and G. Sostero for valuable assistan
eand support.Referen
es:Berthold, T., 1983, IBVS, 2443Cereda, L., Mist�o, A., Niar
hos, P. G., Poretti, E., 1988, A&AS, 76, 255Harris, A. W., 1979, IBVS, 1556Keskin, V., Pohl, E., 1989, IBVS, 3355Kwee, K. K., Van Woerden, H., 1956, B.A.N., 12, 327Liu, Q., Yang, Y., 2000, A&AS, 142, 31Lu, W., 1993, AJ, 105, 646Pohl, E., Akan, M. C., Ibanoglu, C., Sezer, C., Gudur, N., 1987, IBVS, 3078Wang, J. M., 1994, ApJ, 434, 277Zwitter, T., Munari, U., Marrese, P. M., Pr�sa, A., Milone, E. F., Bos
hi, F., Tomov, T.,Siviero, A., 2003, A&A, submitted
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UBV OBSERVATIONS OF THE Be STAR 
 Cas (1983-87)JEONG, J. H.Department of Astronomy & Spa
e S
ien
es, Chungbuk National University, 361-763, Korea;e-mail: jeongjh�astro.
hungbuk.a
.kr

The Be star 
 Cassiopeiae is eje
ting rings of gas due to its rapid rotation, therefore this isalso a shell star. Its visual magnitude varies between about 3.0 and 1.6, although usuallyit stays around 2.5. This star is one of ROSAT's bright sour
es and also an IRAS sour
e.Over six years of 1982-1988, i.e. in the period of an international 
ampaign (see Hor-agu
hi et al., 1994), the Be star, 
 Cas has been observed at Yonsei University Observatory(YUO). As 
omparison HR113 was observed (see Table 1). During that period we usedthe 40-
m (at Campus Station) and the 61-
m (at Ilsan Station) re
e
tors of YUO whi
hwere equipped with PMT photometers and UBV �lters, and with a 
hart re
order. TheCampus Station is at the downtown and the Ilsan Station is in the suburb of Seoul. Oneor more standard stars were observed 
ontinuously throughout the nights, and extin
tion
oeÆ
ients at ea
h observing station were determined, some of them are listed in Table 2.Table 1. Some information on 
 Cas as program star and HR113 as 
omparison.Star BD HD R.A. De
. Sp. V (B � V ) (U �B) Ref.�(1950.0) (1950.0)
 Cas +59Æ0144 5394 00h53m40s +60Æ2604700 BOIVe 2.47 +2.47 �0.15 1HR113 +59Æ0068 2626 00h27m32s +59Æ4200500 B9IIIn 5.94 +0.01 �0.36 1, 2� 1: Ho�eit (1982), 2: Harmane
 et al. (1981)
Table 2. UBV extin
tion 
oeÆ
ients at YUO.JD�2440000+ kv kb ku JD�2440000+ kv kb ku5635.5 0.32 0.505 0.88 6340.5 0.261 0.327 0.505709.5 0.327 0.533 0.93 6359.5 0.372 0.507 0.875731.5 0.380 0.547 0.90 6372.5 0.176 0.3955740.5 0.257 0.433 0.78 6384.5 0.240 0.349 0.785987.5 0.540 0.800 6400.5 0.289 0.396 0.625987.5 0.540 0.800 6404.5 0.407 0.481 0.715994.5 0.181 0.362 0.70 6444.5 0.194 0.336 0.696003.5 0.298 0.505 0.89 6444.5 0.194 0.336 0.696072.5 0.163 0.357 0.74 6454.5 0.358 0.559 0.936271.5 0.604 0.770 1.35 6459.5 0.373 0.564 0.916338.5 0.235 0.417 6467.5 0.308 0.500 0.826339.5 0.324 0.435 0.65 6491.5 0.432 0.633 0.97



2 IBVS 5392
Table 3. Constants for UBV standardization in 1982-1988 at YUO.Observing Season C1 C2 C3 C4 C5 C6 Observatory�82 09 0183 08 31 1.506 �0.069 0.415 0.867 �0.625 1.167 C83 09 0184 05 31 1.545 �0.015 0.320 0.916 �0.361 1.092 C86 06 0187 01 06 0.200 �0.050 0.350 0.890 0.050 1.150 C87 01 2987 08 31 1.265 �0.015 �0.375 0.891 �0.560 1.230 C87 09 0188 05 31 0.865 �0.047 0.375 0.890 �0.395 1.200 C82 10 0183 08 31 1.040 �0.050 0.330 0.890 �0.480 1.095 I83 09 0184 09 20 0.850 �0.050 0.330 0.895 �0.490 1.135 I84 09 2184 12 05 �0.512 �0.038 0.355 0.890 �0.460 1.118 I84 12 0685 08 31 1.100 �0.069 0.345 0.900 �0.535 1.123 I85 09 0185 11 30 1.290 �0.050 0.320 0.863 �0.345 1.128 I85 12 0186 08 31 0.935 �0.042 0.285 0.895 �0.395 1.195 I86 09 0186 10 30 0.865 �0.103 0.295 0.880 �0.450 1.130 I86 11 0186 11 10 2.700 0.000 0.192 0.808 �0.125 1.175 I86 11 1187 02 25 1.242 0.035 �0.350 0.835 �0.395 1.140 I87 02 2687 08 16 0.885 �0.065 0.275 0.920 �0.475 1.120 I87 08 1787 10 25 0.808 �0.060 0.368 0.887 �0.395 1.105 I87 10 2687 11 03 0.808 �0.060 0.368 0.887 �0.558 1.105 I87 11 0488 02 31 0.450 �0.060 0.368 0.887 �0.395 1.105 I� C: Campus Station, I: Ilsan Station

HJD 2440000+

5600 5800 6000 6200 6400 6600 6800

4.0-

3.9-

3.8-

3.7-

3.6-

3.5-

∆V

Figure 1. �V light 
urve of 
 Cas in 1983-1987.
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Figure 2. Color index 
urves of 
 Cas in 1983-1987.
The UBV observation sequen
e of the program star for one observation point is ap-proximately same as that suggested by Harmane
 et al. (1977). Re
orded tra
ings onthe 
hart paper at a given time for ea
h �lter are determined with the sky brightnesssubtra
ted. For the 
omparison star the readings in the three �lters were determinedat di�erent time, but for the program star the observing time is �xed as the epo
h ofobservation with the middle �lter. For standardization the usual equationsV � v = C1 + C2(B � V ); B � V = C3 + C4(b� v); U �B = C5 + C6(u� b)



IBVS 5392 3
Table 4. UBV Observations of 
 Cas (1983-1987).JD� JD�2440000+ �V �(B-V) �(U-B) 2440000+ �V �(B-V) �(U-B)5636.0554 �3.725 �3.829 �4.576 6072.9921 �3.724 �3.828 �4.5565636.0676 �3.751 �3.862 �4.609 6073.0042 �3.734 �3.836 �4.5635636.9679 �3.738 �3.833 �4.579 6073.0141 �3.728 �3.828 �4.5455636.9800 �3.746 �3.847 �4.600 6073.0253 �3.726 �3.839 �4.5475637.0050 �3.756 �3.841 �4.607 6073.0749 �3.718 �3.817 �4.5275637.0405 �3.745 �3.846 �4.598 6073.0860 �3.717 �3.828 �4.5125637.0503 �3.737 �3.838 �4.582 6073.1002 �3.709 �3.827 �4.5115637.0635 �3.752 �3.850 �4.593 6073.0042 �3.734 �3.836 �4.5635637.0718 �3.758 �3.856 �4.609 6271.1281 �3.757 �3.872 �4.5635637.0773 �3.754 �3.854 �4.607 6271.1416 �3.794 �3.896 �4.6045637.1087 �3.749 �3.860 �4.600 6271.1547 �3.758 �3.860 �4.5635637.1177 �3.734 �3.843 �4.584 6338.2612 �3.721 �3.834 �4.5445637.1198 �3.728 �3.831 �4.563 6338.2752 �3.735 �3.836 �4.5365637.1312 �3.732 �3.828 �4.568 6339.2005 �3.759 �3.867 �4.5605637.1335 �3.730 �3.831 �4.566 6339.2175 �3.751 �3.864 �4.6035637.1460 �3.728 �3.825 �4.573 6340.1858 �3.743 �3.858 �4.5745637.1564 �3.732 �3.834 �4.579 6340.1946 �3.743 �3.863 �4.5635637.1640 �3.723 �3.832 �4.574 6358.9883 �3.689 �3.856 �4.5735637.1724 �3.717 �3.823 �4.560 6372.2259 �3.730 �3.867 �4.5435637.1748 �3.718 �3.814 �4.562 6372.2403 �3.753 �3.883 �4.5685637.1828 �3.747 �3.848 �4.582 6384.2264 �3.724 �3.857 �4.4725637.1854 �3.740 �3.845 �4.579 6384.2660 �3.784 �3.926 �4.5405637.1953 �3.713 �3.815 �4.532 6400.2058 �3.738 �3.808 �4.7335637.2048 �3.713 �3.817 �4.541 6400.2198 �3.729 �3.808 �4.7245637.2074 �3.707 �3.816 �4.534 6404.1937 �3.747 �3.876 �4.6045637.2165 �3.733 �3.837 �4.560 6404.2076 �3.795 �3.913 �4.6595637.2167 �3.713 �3.816 �4.546 6443.9570 �3.645 �3.804 �4.5505638.1064 �3.739 �3.845 �4.595 6443.9658 �3.775 �3.843 �4.6615638.1193 �3.724 �3.825 �4.554 6454.1053 �3.766 �3.848 �4.5685706.0032 �3.751 �3.848 �4.572 6454.1155 �3.752 �3.831 �4.5695706.0158 �3.703 �3.790 �4.555 6458.9173 �3.668 �3.703 �4.4405706.0243 �3.718 �3.820 �4.522 6467.0148 �3.740 �3.873 �4.6095706.0342 �3.732 �3.839 �4.547 6490.9468 �3.736 �3.872 �4.5325706.0520 �3.749 �3.862 �4.540 6490.9692 �3.762 �3.858 �4.6025706.0616 �3.709 �3.834 �4.510 6689.2299 �3.757 �3.843 �4.6305730.9149 �3.729 �3.823 �4.608 6689.2599 �3.757 �3.832 �4.5845730.9238 �3.721 �3.828 �4.556 6689.2698 �3.770 �3.850 �4.5995730.9338 �3.725 �3.826 �4.556 6659.0916 �3.776 �3.898 �4.5745730.9506 �3.726 �3.839 �4.548 6695.1009 �3.759 �3.870 �4.5825730.9591 �3.728 �3.834 �4.542 6744.9829 �3.820 �3.900 �4.6795730.9661 �3.716 �3.823 �4.532 6744.9930 �3.806 �3.885 �4.6425730.9965 �3.710 �3.826 �4.542 6745.0002 �3.799 �3.879 �4.6475731.0073 �3.717 �3.824 �4.537 6751.9196 �3.751 �3.838 �4.5775739.0278 �3.709 �3.815 �4.498 6751.9274 �3.755 �3.836 �4.5935987.0062 �3.680 �3.789 �4.515 6751.9354 �3.778 �3.841 �4.6225987.0144 �3.682 �3.804 �4.499 6751.9429 �3.755 �3.825 �4.5975994.1260 �3.712 �3.801 �4.557 6751.9606 �3.748 �3.806 �4.5975994.1350 �3.716 �3.806 �4.560 6751.9680 �3.759 �3.824 �4.6086003.2645 �3.750 �3.852 �4.565 6751.9752 �3.759 �3.843 �4.5826003.2848 �3.744 �3.826 �4.556 6752.9983 �3.784 �3.832 �4.6396003.2947 �3.737 �3.823 �4.551 6798.9658 �3.749 �3.841 �4.5906003.3091 �3.749 �3.841 �4.555 6798.9755 �3.764 �3.849 �4.617

are used where ubv, UBV and Ci stand for instrumental magnitudes, standard UBVmagnitudes, 
onversion 
onstants, respe
tively. Cis listed in Table 3 are applied for ea
hobserving season. Details about observing and redu
ing pro
edures in
luding the pro
e-dure of standardization to Johnson UBV system were des
ribed by Nha et al. (1986) andJeong (1988).In this period we obtained 312 observations (104 in U, 104 in B, 104 in V) as listed in
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Table 4 and stored as ele
troni
 �le available at the IBVS website as 5392-t4.txt. (Thesedata had been already published by Jeong (1988), but are not easily available to the
ommunity be
ause it was written in Korean and this is one aim of this paper to publishin IBVS.) Table 4 lists the observed data with respe
t to HR113. �V , �(B � V ), and�(U � B) light and 
olor index 
urves 
onstru
ted with the data are shown in Figure1 and Figure 2. Some light 
urves 
onstru
ted using these (Jeong, 1988) data had beenreported by Jeong & Lee (1988) and Horagu
hi et al. (1994).In 1965-1987 the visual magnitude of 
 Cas has gradually in
reased. Jeong & Lee(1988) shows that its V magnitude of 2.20-2.15 in 1983-1987 slightly ex
eeded the levelof its pre-outburst in the 1930s. They found that the V light of 
 Cas rea
hed itsminimum three times during the 1969-1987 period when V=R was at maximum. Su
ha light behavior is also dis
ussed by Jeong and Lee (1988) and Horagu
hi et al. (1994),espe
ially in 
onne
tion with B�V 
hanges, V=R variations of H� and H�, high velo
itynarrow absorption 
omponent exhibited in the far UV.A
knowledgements: Funding partially by Grant R05-2001-000-00118-0 (2002) ofKOSEF is gratefully a
knowledged.
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es:Harmane
, P., Grygar, J., Horn, J., Koubsky, P., Kriz, S., Zdarsky, F., Mayer, P., Ivanovi
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h., 28, 133Harmane
, P., Horn, J., & Koubsky, P., 1981, Be Star Newsletter, 4, 12Ho�eit, D., 1982, The Bright Star Catalogue, 4th ed.Horagu
hi, T., Kogure, T., Hirata, R., Kawai, N., Matsuoka, M., Murakami, T., Doazan,V., Slettebak, A., Huang, C. C., Cao, H., Guo, Z., Huang, L., Tsujita, J., Ohshima,O., Ito, Y., 1994, PASJ, 46, 9Jeong, J. H., 1988, Thesis, Yonsei UniversityJeong, J. H., & Lee, Y.-S., 1988, Vistas in Astronomy, 31, 287Nha, I.-S., Lee, Y. S., Chun, Y. W., Kim, H. I., 1986, JASS, 3, 1
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THE MINIMA OF THE ECLIPSING BINARY SYSTEM Y Cyg

MOSSAKOVSKAYA, L. V.Sternberg Astronomi
al Institute of Mos
ow State University, Universitetskij Prospe
t 13, 119899, Mos
ow,Russia; e-mail: evm�sai.msu.ru
Y Cyg (HD 198846) (7:m30�7:m90 (V ), Sp O9.8V, P = 2:d9963328) is an e
lipsing binarywith many remarkable properties. Popper (1980) gives a spe
tral type of O9.8V for both
omponents, so Y Cyg is one of a small number of O{type binary stars for whi
h we 
andetermine physi
al parameters. These parameters will provide (Hill and Holmgren, 1995)important 
onstraints on evolutionary models of O{type stars. This binary system hasa most awkward orbital period of 2.9963328 days (approximately 5 minutes shorter ofthree sidereal days), making it impossible to observe a 
omplete orbital 
y
le from oneobservatory in a single observing season.Y Cyg is the 
lassi
 example of apsidal motion, with the period of this e�e
t being47.6 � 0.2 years (Gimenez et al., 1987). Gies and Bolton (1986) have shown that Y Cygis an OB runaway star, due to its large spa
e velo
ity.The author observed this system in 1989 at Kazan Station in Spe
ial Astrophysi
alObservatory (Russia) using the 48 
m re
e
tor with an UBV photometer around Min Iin V �lter, and in 1990 at Crimean Station of Sternberg Astronomi
al Institute (Russia)using a WBV R photometer at the Zeiss-600 teles
ope around Min II also in V �lter.BD+34Æ4196 was used as a 
omparison star. Redu
tion for atmospheri
 absorption wasapplied.The �rst 
omplete photometri
 study of Y Cyg was that by Dugan (1931). Magalashviliand Kumsishvili (1959) (MK hereafter) presented a 
omplete photometri
 light 
urve butonly in one \
olour" (a
tually the un�ltered photomultiplier response) (Hill and Holmgren,1995). Both Dugan and MK presented analyses of their data. The data of MK werereanalyzed by Giuri
in et al. (1980), using WINK light 
urve synthesis 
ode (Wood,1971). An international 
ampaign by O'Connell (1977) resulted in an improved apsidalperiod, but an in
omplete UBV light 
urve for Y Cyg. Sti
kland et al. (1992) observed itwith IUE for radial velo
ity and also derived a light 
urve. Zaitseva, Lyutyi and Martynov(1971) observed also this system near Min I, II in a

ordan
e with the re
ommendationsof the Commission 42 of the IAU. The quality of all the available light 
urves is notsatisfa
tory (Hill and Holmgren, 1995).From our observations we have determined the times of minima I, II using the methodof Khaliullina and Khalliulin (1984) from our observations :
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Min I = JDHel 2447767.657�0.003Min II = JDHel 2448179.3802�0.0002We obtained our observations many years ago, but to publish these minima still hasimportan
e, be
ause there is a gap in photoele
tri
 minima observations in that time :

Min I ( 2446287:4210� Pohl et al. (1987)2448528:7316� Caton and Burns (1993)
Min II ( 2447304:4480� BBSAG (1988)2450672:3717� Agerer and Hubs
her (1998)As an example in Figure 1 we show our observations in V �lter obtained at CrimeanStation (Min II) in 1990. The �V is the di�eren
e between V magnitudes of Y Cygand the 
omparison star. The phases on the �gure were 
al
ulated by the ephemeris ofO'Connell (1977) : Min I = JDHel 2409453.4192 + 2:d9963328 E .

Y Cyg

MinII = 0.4526

∆

0.40 0.41 0.42 0.43 0.44 0.45 0.46 0.47 0.48
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-0.1
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V

p

Figure 1. The light 
urve for Y Cyg in the se
ondary minimum (The Crimean observations).
The depth of MinII is 0:m59(V ) a

ording to our estimation, the mean out-of-e
lipse �Vis �0:m630 evaluated from six observations outside e
lipses.A
knowledgements: The author thanks for the hospitality of the members of KazanStation at Spe
ial Astrophysi
al Observatory, A. Barannikov for the help in the observa-tions at Crimean Station of Sternberg Astronomi
al Istitute, K. V. Kuimov for the helpin the work with PC.



IBVS 5393 3
Referen
es:Agerer, F., Hubs
her, J., 1995, IBVS, 4222BBSAG Bull., 88, 1988Caton, D. B., Burns, W. C., 1993, IBVS, 3900Dugan, R. S., 1931, Contr. Prin
eton Obs., 12Gies, D. R., Bolton, C. T., 1986, ApJS, 61, 419Gimenez, A., Kim, C-H., Nha, I.-S., 1987, MNRAS 224, 543Giuri
in, G., Mardirossian, F., Mezzetti, M., 1980, A&AS, 39, 255Hill, G., Holmgren, D. E., 1995, A&A, 297, 127Khaliullina, A. I., Khaliullin, Kh. F., 1984, Soviet Astronomy, 61, 393Magalashvili, N. L., Kumsishvili, Ya. I., 1959, Bull. Abastumani Astrophys. Obs., 24, 13O'Connell, D. J. K., 1977, Ri
er
he Astron., 8, 543Pohl, E., Akan, M. C., Ibanoglu, C., Sezer, C., Gudur, N., 1987, IBVS, 3078Popper, D. M., 1980, ARAA, 18, 115Sti
kland, D. J., Lloyd, C., Ko
h, R. H., Pfeifer, R. J., 1992, Obs., 112, 150Wood, D. B., 1971, AJ, 76, 701Zaitseva, G. V., Lyutyi, V. M., Martynov, D. Ya., 1971, Soviet Astron. Cir
., 662



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5394 Konkoly ObservatoryBudapest18 Mar
h 2003HU ISSN 0374 { 0676DATABASE ON BINARIES AMONG GALACTIC CLASSICAL CEPHEIDSSZABADOS, L.Konkoly Observatory, P.O. Box 67, H-1525 Budapest, Hungary; email: szabados�konkoly.hu
A new website has been 
reated 
ontaining information on 
lassi
al Cepheids in theMilky Way galaxy whi
h are known to have physi
al 
ompanion(s). Its URL is:http://www.konkoly.hu/CEP/intro.html .This site 
omplements the two other important databases on Cepheids (not only on bi-naries) that are available on the Internet:{ the Database of Gala
ti
 Classi
al Cepheids maintained by the David Dunlap Observa-tory (Fernie et al. 1995):http://ddo.astro.utoronto.
a/
epheids.html ;{ and the M
Master Cepheid Photometry and Radial Velo
ity Data Ar
hive:http://dogwood.physi
s.m
master.
a/Cepheid/HomePage.html .

Figure 1. Frequen
y of o

urren
e of known binaries among the 
lassi
al Cepheids in our Galaxy andits in
rease during the last de
ade (triangles: 1992; squares: 2002).
The site is intended to give easily a

essible ba
kground information for those who areinvolved in performing or analysing photometri
 or spe
tros
opi
 observations of 
lassi
al
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Figure 2. Histogram showing the distribution of Gala
ti
 Cepheids as a fun
tion of the averageapparent brightness.
(i.e. Pop. I) Cepheids. When 
ompiling this list, the published literature was 
riti
allyreviewed, and whenever new pie
es of information are available, the site is revised, updatedand extended.When involving binary Cepheids in any study that makes use of the regular behaviourof these variables, e.g. works related to the period-luminosity relationship, one has to payspe
ial attention to the e�e
t of 
ompanions. As far as photometri
 data are 
on
erned,the e�e
t of the 
ompanion is essential in deriving the apparent brightness and the intrin-si
 
olour indi
es of the Cepheid. If the e�e
t of a blue main-sequen
e 
ompanion is nottaken into a

ount (i.e. the observed brightness is attributed solely to the Cepheid), theapparent magnitude and 
olour indi
es 
an be falsi�ed by several hundredth of a mag-nitude. The false (bluer) 
olour introdu
es an error in the derivation of the interstellarextin
tion, mimi
king a smaller amount of absorption. Together with the brighter appar-ent magnitude (also due to the 
ompanion) the Cepheid seems to be more luminous thanit is in reality. In brief, negligen
e of the 
ompanion(s) leads to an erroneous zero-pointof the period-luminosity relationship (see e.g. Szabados, 1997).It would be an easy but unreasonable solution to ex
lude Cepheids belonging to binarysystems from the 
alibration of the period-luminosity relation be
ause majority of 
lassi
alCepheids have one or more 
ompanions (Szabados, 2003). Figure 1 demonstrates thestrong in
rease in the per
entage of re
ently revealed binaries among Gala
ti
 Cepheids,as well as the still existing sele
tion e�e
t: the brighter Cepheids are amply studied fromthe point of view of dupli
ity but towards fainter Cepheids, these variables have notbeen properly investigated in order to point out their 
ompanion(s). The distribution ofGala
ti
 Cepheids as a fun
tion of the average apparent brightness is shown in Figure 2.It is seen that half of the known Cepheids in our Milky Way galaxy are fainter than 11thmagnitude. It is worth mentioning that there are only 20 known binaries in the subsample(about 400 stars) 
ontaining the fainter half of the known Cepheid population.The new database 
onsists of three parts, ea
h of them 
an be a

essed from the In-



IBVS 5394 3
trodu
tion, and the tables are inter
onne
ted by properly pla
ed links. The main table
ontains the GCVS identi�
ation of the Cepheid linked to the SIMBAD Database (CDS,Strasbourg, Fran
e), the pulsation period, the mean brightness in the V band of the John-son UBV system, the spe
tral type of the 
ompanion, the dupli
ity status of the Cepheid,remark on the importan
e or pe
uliarity of the given Cepheid, and a 
omprehensive butnot exhaustive list of referen
es linked to the bibliographi
al part of the site. A separatetable 
ontains the orbital elements for binary Cepheids, while the third part is the bibli-ography. Most of the referen
es listed there are dire
tly linked to the CDS bibliographi
servi
e or ADS.A
knowledgements. The new database was 
ompiled in the frame of the OTKA proje
tsT029013 and T034584. Comments and additional information on new or already knownbinary Cepheids are wel
ome (to the address szabados�konkoly.hu), in order to updatethe 
ontent of the tables.
Referen
es:Fernie, J. D., Beattie, B., Evans, N. R., and Seager, S., 1995, IBVS No. 4148Szabados, L., 1997, in Pro
. Conf. HIPPARCOS Veni
e'97, ed. B. Battri
k, ESA SP-402,p. 657Szabados, L., 2003, in GAIA Spe
tros
opy, S
ien
e and Te
hnology, ed. U. Munari, ASPConf. Ser., 298, 237
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The variability of these stars was announ
ed by Ho�meister (1967, 1968); no furtherobservations or ephemeris were published until today. Re
ent estimations, made on pho-tographi
 plates taken with the Sonneberg Observatory 40
m Astrograph during the years1964-1994, 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 respe
t to magnitudes of the 
omparison starsgiven in Table 3. Individual data are available upon request.This resear
h made use of the SIMBAD data base, operated by the CDS at Strasbourg,Fran
e. Table 1. Summary of this paperStar Type Epo
h Period Max. Min. M�m No. of2400000+ (day) PlatesV1057 Oph RRab 44749.445 0.6180418 14:m5 15:m8 0:p14 236�7 �10V1122 Oph RRab 45525.438 0.5037831 14:m6 15:m8 0:p10 236�5 �5V1130 Oph RRab 44704.505 0.4494288 14:m9 15:m6 0:p11 217�5 �6V1429 Oph RRab 45075.503 0.5750345 13:m7 14:m6 0:p15 230�8 �10V1600 Oph RR(
:) 45003.673 0.3079728 14:m6 16:m0 214�4 �3NSV 8003 RRab 48067.418 0.7481946 14:m3 15:m5 0:p17 223�9 �12
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Table 2. Individual maxima and O � C values a

ording to the elements derived in this paper
Star HJD (max.) Epo
h O � C Star HJD (max.) Epo
h O � CV1057 Oph 38173.453 �10640 �0.027 V1130 Oph 49098.546 9777 �0.02438503.528 �10106 0.014 V1429 Oph 37112.443 �13848 0.01738521.480 �10077 0.043 38553.465 �11342 0.00338555.466 �10022 0.036 38557.467 �11335 �0.02038901.492 �9462 �0.041 38587.423 �11283 0.03438940.464 �9399 �0.006 38591.425 �11276 0.01139262.486 �8878 0.016 38902.485 �10735 �0.02339288.461 �8836 0.034 38936.462 �10676 0.02739317.451 �8789 �0.024 38940.464 �10669 0.00439618.468 �8302 0.006 39293.497 �10055 �0.03439917.607 �7818 0.013 43365.383 �2974 0.03342987.396 �2851 �0.012 44343.450 �1273 �0.03444024.485 �1173 0.003 44373.390 �1221 0.00444346.465 �652 �0.017 44427.411 �1127 �0.02844372.430 �610 �0.009 44749.455 �567 �0.00344427.411 �521 �0.034 45075.475 0 �0.02844749.455 0 0.010 45822.442 1299 �0.03145056.590 497 �0.022 46197.432 1951 0.03745854.459 1788 �0.045 46649.374 2737 0.00246613.415 3016 �0.044 49216.362 7201 0.03646644.382 3066 0.021 V1600 Oph 38521.480 �21048 0.01748804.454 6561 0.037 38525.464 �21035 �0.00248830.421 6603 0.046 38640.336 �20662 �0.00449482.423 7658 0.014 38852.550 �19973 0.017V1122 Oph 38532.440 �13881 0.015 38856.523 �19960 �0.01438533.459 �13879 0.027 39261.519 �18645 �0.00238830.648 �13289 �0.016 39286.461 �18564 �0.00638882.544 �13186 �0.010 44346.465 �2134 0.00638936.462 �13079 0.003 44371.413 �2053 0.00839615.549 �11731 �0.009 44374.480 �2043 �0.00544454.383 �2126 �0.012 44375.420 �2040 0.01144732.466 �1574 �0.017 45003.681 0 0.00845525.433 0 �0.005 45053.547 162 �0.01846595.474 2124 0.001 45056.622 172 �0.02246649.374 2231 �0.004 45082.497 256 �0.01747262.496 3448 0.014 45525.401 1694 0.02249124.477 7144 0.012 46646.380 5334 �0.020V1130 Oph 37110.502 �16897 �0.005 48067.410 9948 0.02438856.523 �13012 �0.014 NSV 8003 38502.523 �12784 0.02538883.487 �12952 �0.016 38532.440 �12744 0.01438901.492 �12912 0.012 38852.619 �12316 �0.03438910.446 �12892 �0.023 38882.544 �12276 �0.03738937.420 �12832 �0.015 38936.462 �12204 0.01139238.572 �12162 0.020 44427.430 �4865 �0.02139288.461 �12051 0.022 44454.368 �4829 �0.01839621.489 �11310 0.024 44757.432 �4424 0.02743656.448 �2332 0.011 46623.413 �1930 0.01144371.470 �741 �0.008 46641.392 �1906 0.03344372.369 �739 �0.008 46644.382 �1902 0.03044376.411 �730 �0.011 48067.408 0 �0.01044403.408 �670 0.020 48088.400 28 0.03344704.491 0 �0.014 49193.416 1505 �0.03544749.455 100 0.007 49214.391 1533 �0.00945054.605 779 �0.005 49475.493 1882 �0.02746976.404 5055 0.036
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Table 3. Comparison stars and 
ross referen
esV1057 Oph V1122 OphS 9795 S 10320USNO 0975-08748081 USNO 0975-08646485Comp. No. GSC m� GSC m�1 980.0340 14:m9 983.0729 14:m42 980.0037 15:m4 983.0043 14:m63 980.0593 16:m2 0975-08646049 15:m24 983.0903 15:m7
V1130 Oph V1429 OphS 10323 S10329USNO 0975-08674496 GSC 406.0812Comp. No. GSC/USNO m� GSC/USNO m�1 979.1018 14:m7 406.1414 13:m92 979.0890 14:m9 406.2020 14:m13 979.1129 15:m4 406.0354 14:m6
V1600 Oph NSV 8003S 10331 S9794USNO 0975-08918791 USNO 0900-09035305Comp. No. GSC/USNO m� GSC/USNO m�1 977.1569 14:m2 396.1045 14:m42 977.1206 14:m7 396.0067 15:m03 0975-08919498 16:m6 396.1111 15:m7

� Magnitudes refer to the B values of the USNO�A2.0 
atalogue

Referen
es:Ho�meister, C., 1967, Astron. Na
hr., 290, 43Ho�meister, C., 1968, Astron. Na
hr., 290, 277
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EK And IS NOT A SEMI-REGULAR VARIABLE

YOSHIDA, S.1; OHKURA, N.2; SMELCER, L.3; SAMUS, N.41 MISAO Proje
t, 2-4-10-708 Tsunashima-nishi Kohoku-ku Yokohama City Kanagawa 223-0053, Japan;e-mail: 
omet�aerith.net2 MISAO Proje
t, 25 Senoh Okayama City, Okayama 701-0205, Japan; e-mail: HAE00500�nifty.ne.jp3 MEDUZA group, Valasske Meziri
i Observatory, Vsetinska 78, 757 01 Valasske Meziri
i, Cze
h Republi
;e-mail: lsmel
er�astrovm.
z4 Institute of Astronomy, Russian A
ademy of S
ien
es, 48, Pyatnitskaya Str., Mos
ow 119017, RussiaSternberg Astronomi
al Institute, 13, University Ave., Mos
ow 119992, Russia; e-mail: samus�sai.msu.ruEK And is 
lassi�ed as a semi-regular late-type giant displaying persistent period-i
ity in the General Catalog of Variable Stars, with 
oordinates of R.A. 01h16m13:s5,De
l. +41Æ4402200(2000.0), V -band brightness variations between 10.3 { 11.4 mag, andperiod of 185 days.The variations and period were obtained by Zinner (1922) from 26 visual observationsfrom JD 2419471 to 2422656. Zinner also noted EK And is a 
ompanion easy to misidentifywith a Mira type variable UZ And. Petit (1961) 
on�rmed the variability and type ofEK And as a semi-regular late-type giant displaying persistent periodi
ity, from 22 visualobservations, with 
oordinates of R.A. 01h10m30s, De
l. +41Æ12:08 (1900.0), variationsbetween 10.2 { 11.2 mag, and period of about 190 days.However, evident brightness variations of EK And were not 
on�rmed in re
ent CCDand visual observations.Ohkura observed EK And for three months from September to De
ember in 2000,with 0.16-m f/3.8 Wright-S
hmidt re
e
tor and SBIG ST-8 CCD. Figure 1 shows thelight 
urve of the un�ltered CCD photometry. The observations 
overed a half of theperiod of EK And, but no variation larger than 0.18 mag was dete
ted.Smel
er observed EK And for about a half of a year twi
e, from September 1999 toFebruary 2000, and from September 2000 to February 2001, with 0.12-m f/4.5 astro
ameraand SBIG ST-7 CCD. Figure 2 shows the light 
urve of the V -band photometry. Theobservations 
overed the full period of EK And in both seasons, but no variation largerthan 0.11 mag was dete
ted.Figure 3 shows the visual observations by three observers from 1995 to 2001, from theVariable Star Network (VSNET) database. All observations are within 11.2 � 0.4 mag.No periodi
ity of 185 days was found.In 
on
lusion, EK And is not a semi-regular late-type giant with a brightness rangeof 1.1 magnitude. As EK And is 
lose by another Mira type variable star UZ And,some misidenti�
ations 
ould o

ur in the old observations. Plaut (1977) gave the sameidenti�
ation for EK And and UZ And. The position and identi�
ation is de�nitely wrongfor UZ And and is assumed to be 
orre
t for EK And.
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We are grateful to the VSNET observers.We thank Russian Foundation for Basi
 Resear
h, Russian Federal Program \Astron-omy", and the Program \Non-stable Pro
esses in Astrophysi
s" of the Presidium of Rus-sian A
ademy of S
ien
es for partial �nan
ial support of the GCVS work.

Figure 1. Un�ltered CCD observations by Ohkura

Figure 2. V -band observations by Smel
er

Figure 3. Visual observations by VSNET
Referen
es:Petit, M., 1961, Journal des Observateurs, 44, 39Plaut, L., 1977, Astron. Astrophys. Suppl., 28, 169Zinner, E., 1922, 4018 Erg. AN 4, Nr. 3
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A NEW BRIGHT HELIUM VARIABLE B STAR: HR2949RIVINIUS, TH.1; STAHL, O.1; BAADE, D.2; KAUFER, A.31 Landessternwarte Heidelberg, D-69117 Heidelberg, Germany; e-mail: T.Rivinius�lsw.uni-heidelberg.de2 European Southern Observatory, Karl-S
hwarzs
hild-Str. 2, D-85748 Gar
hing bei M�un
hen, Germany; e-mail: dbaade�eso.org3 European Southern Observatory, Casilla 19001, Santiago 19, Chile; e-mail: akaufer�eso.org

During a sear
h for pulsational line pro�le variability in Bn stars, both 
omponentsof the visual pair HD61555/6 have been observed with Feros at La Silla, Chile. Whilethe results about Bn star variability will be reported elsewhere, the 
omponent with thelower v sin i, HD61556, was found to be spe
tros
opi
ally variable.A variability sear
h in the photometri
 Hippar
os database (Koen&Eyer, 2002) re-vealed a period of P = 1:9093 d with an amplitude of A = 0:0063mag. However, the Hip-par
os identi�er HIP 37229 
orresponds to the 
ombined light of both obje
ts (V = 3:m83,Hau
k&Mermilliod, 1998), while the 
omponents in fa
t have V = 4:m53 (HD61555,B6V) and V = 4:m78 (HD61556, B5 IV), also taken from Hau
k& Mermilliod (1998).The latter star has been suspe
ted to be variable already by Kukarkin& Kholopov (1982,NSV3673). For the folded Hippar
os light 
urve (Figure 1), we adoptTmin light = JD2448001:1 + E � 1:9093HD61556 was observed spe
tros
opi
ally four times with an exposure time of 300 se
-onds (Table 1). Feros 
overs the wavelength range from 370 to 920 nm with a resolvingpower R = ��=� = 48 000 (Kaufer et al., 1997).The equivalent widths of most lines, parti
ularly the Hei lines, were found to be vari-able. Although the four spe
tra do not allow to derive the period independently, the twolast spe
tra were taken one day apart. Sin
e these latter two spe
tra roughly bra
ketthe full observed range of variability, this supports a two day times
ale in the equivalentwidth variations. In the following, we will, therefore, assume the photometri
 period alsofor the spe
tros
opi
 variations.While the Balmer lines do not vary at all, the Hei lines are highly variable. Whenthe star is bright the Hei lines are strong. Sorted by de
reasing relative amplitude, linesof Feii, Cii, and Mgii vary in phase with Hei. Lines of Siii and Siiii vary in antiphasew.r.t. Hei.Judging from the period and the nature of the spe
tral variations (Figs. 2 and 3),the star is likely a magneti
 variable with a strong surfa
e �eld having produ
ed surfa
eabundan
e inhomogeneities. Thus the period of 1.9093 d is the period of rotation. Fora B5 IV star with a typi
al radius of 5R�, this would imply vrot � 130 km s�1. Sin
ethe equivalent widths of metal lines (Table 1) indi
ate this 
lassi�
ation to be probably
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Figure 1. The photometry sorted with P = 1:9093 d. The Hippar
os magnitude di�ers somewhatfrom that in the V band. Note the outliers towards lower magnitudes are the result of partialdisentanglement of the visual pair. For this reason also only measurements with a standard error of0.01mag or less are plotted.
slightly too 
ool, whi
h is typi
al for undete
ted He-weak stars (Jas
hek&Jas
hek, 1987),the derived velo
ity should be a robust lower limit.The width of the lines is about v sin i = 70 km s�1, whi
h gives a relatively polarin
lination of i � 30Æ for the rotational axis.Be
ause the Hippar
os amplitude of 0.0063mag 
orresponds to the variations of the
ombined light (around 3.83mag), but the variable 
omponent is a star of only 4.78mag,the real amplitude is higher by a fa
tor of 10�0:4�(3:83�4:78) = 2:42, i.e. about 0.015mag.These observations put HD61556 among the brighter 
hemi
ally pe
uliar B stars inthe sky. Due to the photometri
 variability, it should be removed from the 
atalog ofuvby� standard stars (Perry et al., 1987).
Table 1. Spe
tros
opi
 observations and measured equivalent width for several lines.Typi
al un
ertainties are in the order of 5%.Phase Julian Date W� [m�A℄Hei 4026 Hei 4471 Hei 6678 Feii 4549 Siiii 45530.04 2451151.770 700 680 230 64 910.28 2452686.511 740 590 220 61 960.61 2451196.764 1020 960 260 81 750.80 2452687.507 1000 890 250 81 77
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Figure 2. Spe
tros
opi
 line variations at phase 0.80 (full line) vs. phase 0.04 (dashed line). Mostspe
ies behave like Hei, only Si lines vary in antiphase. Balmer lines are invariant.

Figure 3. Variations of Hei and Siii lines. Note that not only the strength, but also the shape of thepro�le varies, as in the 
entre of the Siii lines.
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Referen
es:Hau
k, B., & Mermilliod, M., 1998, A&AS, 129, 431Jas
hek, C., & Jas
hek, M., 1987, \The 
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e \Nauka"Perry, C. L., Olsen, E. H., & Crawford, D. L., 1987, PASP, 99, 1184



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5398 Konkoly ObservatoryBudapest29 Mar
h 2003HU ISSN 0374 { 0676
VV Cep OUTSIDE ECLIPSEPOLLMANN, E.email: ErnstPollmann�aol.
om

The 1997-1999 e
lipse of the binary VV Cep gave resear
hers further opportunities toanalyze the system. Bauer, Bennett and Brown (1998) attributed strong, double-peakedemission lines su
h as Mg II and Fe II in the ultraviolet range 2700-3000 Angstroms to anexpanding atmosphere. They also reported that the hot B star was, during one orbitalperiod, shrouded in a ri
h absorption spe
trum of singly ionized elements. A

ording toLeedj�arv, Gra
zyk, Mikolajewski and Puss (1999) the e
lipse o

urred 68 days later thanpredi
ted whi
h may indi
ate an orbital period 
hange due to mass transfer between theM and B stars. Further, they suggested that the 
ooler obje
t may be an asymptoti
giant bran
h star instead of a supergiant. Gra
zyk, Mikolajewski and Janowski (1999)
ame to the same 
on
lusion. They found masses for the M and B stars of about 2.5 and8 solar masses, respe
tively, with a total mass eje
tion of 0.008 solar mass and a loss rateof 4� 10�4 solar mass per year.In an earlier paper (Pollmann, 2001) I presented observations of H� emission strengthin VV Cep, as measured in equivalent width (EW), from JD 2450202 to 2452061. Therate of sampling was high enough to reveal the e
lipse in detail and to show asymmetri
distribution of H� intensity a
ross the a

retion disk as determined at the times of ingressand egress.In this paper I report on 
ontinued observations in the period JD 2452061 to 2452619.I used the 200 mm S
hmidt-Cassegrain teles
ope at the Cologne Stargazer's Asso
iationObservatory in the mountains of Odenthal, Germany (latitude: 51Æ020, longitude: 7Æ150).My spe
trograph with di�ra
tion grating has a dispersion of 0.39�A/pixel and a wavelengthrange of 6400�A to 6700�A. The dete
tor is a Kodak KAF400 sensor with 768�512 pixels.Pixels are 9�9 mi
rometers. The resolving power is R = 8200. Data after JD 2451852and dis
ussed by Pollmann (2001) have also been observed with this instrument. Currentresults reveal apparent sto
hasti
 variation in H� EW with a range of about 10�A outsidee
lipse. Despite these dispersions the EW seems to have in
reased after the e
lipse withinthe period represented here with an upward gradient of approximately 1 �A/200d. Thereis also variability on a times
ale of many hundreds of days. In Figure 1 the latter isidenti�ed by a linear �t to post-e
lipse observations. Table 1 
olle
ts the observationsthat is also available ele
troni
ally at the IBVS website as 5398-t1.txt. Exploration ofboth types of 
hange is a likely proje
t for the years leading up to the next e
lipse thatbegins in 2017.Wright (1977) observed H� emission out of e
lipse between 1956 and 1976. I deter-mined V/R ratios from his Figure 4 plots and show them in Figure 2 along with my V/R
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results. Wright observed nearly an entire orbit with relatively few observations, while Iwas limited to phases from 0.14 to 0.24 with relatively more observations starting fromJD 2451852. Prior to this date the resolution of the observed spe
tra did not allow toobtain V/R ratios. Figure 2 shows a phase-related 
y
le of 
hange in V/R. In the shortbut signi�
ant range in whi
h we overlap, my results agree with the pattern of rapidde
rease dete
ted by Wright. Errati
, short-term 
hange in V/R is also indi
ated. Linepro�les for my �rst and last observations appear in Figure 3. Table 2 presents all theV/R observations. I 
ontinue to observe H� emission in VV Cep and will report again inthe future.

Figure 1. H� equivalent width as a fun
tion of time for VV Cep before, during and after the1997-1998 e
lipse.

Figure 2. V/R ratio for the H� emission line as a fun
tion of orbital phase as independently observedby Wright and Pollmann.
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Table 1. H� equivalent widthsJD 2450 EW [�A℄ JD 2450 EW [�A℄ JD 2450 EW [�A℄ JD 2450 EW [�A℄282 14.7 752 0.3 1318 9.8 1685 10.4291 13.6 790 0.6 1319 9.3 1690 11.2298 13.9 819 0.5 1286 12.3 1696 11.8299 8.9 823 0.2 1294 11.4 1703 10.5301 8.5 835 0.4 1296 9.9 1712 9.3313 16.1 902 0.3 1300 12.6 1716 10.9321 11.8 949 0 1302 13.2 1447 8.6327 15.2 952 0.8 1309 11.8 1762 7.6343 8.6 970 0.4 1321 10 1769 8.8363 14.6 976 0.6 1322 9.7 1782 10.9379 6.6 1013 0.3 1324 9.3 1797 9.4402 10.1 1027 0.8 1327 8.3 1825 18.3428 12.5 1029 1.6 1345 9.6 1828 15.4439 6.3 1040 2.2 1348 11.8 1835 14.5444 9.4 1057 2.4 1353 11.2 1852 12.9459 9.8 1077 3.5 1355 10.9 1863 7.2480 10.5 1086 3.1 1376 7.8 1869 11.8514 10.9 1102 3.7 1369 10.1 1877 7.5529 10 1128 4.6 1385 11.2 1902 8.2538 7.7 1137 7.3 1386 9.4 1924 14.3546 6.9 1140 7.9 1395 9.9 2039 15.3555 8.4 1150 10.2 1402 9.1 2042 16.2570 5.1 1154 10.9 1403 9.9 2050 14.3572 5 1164 11.2 1411 10.8 2055 13.7581 1.6 1165 12.5 1413 11.9 2061 13.7584 1.9 1168 13.6 1420 10.6 2120 13592 3.7 1171 13.3 1424 10.3 2135 17.7594 2.7 1178 15.3 1482 15.1 2191 16.3597 3.1 1184 16.7 1495 14.4 2214 14.5618 3 1196 13.4 1498 12.2 2228 11635 1.4 1197 15.1 1505 14.9 2266 20.9641 0.3 1208 15.9 1550 11.2 2420 18649 0.6 1221 14.7 1567 14.6 2467 19.7657 0.8 1222 15.5 1569 13.2 2485 22.2664 0.5 1234 12.3 1601 16.7 2503 15.5668 0.4 1237 13.4 1641 18 2519 25.3679 0.1 1250 11.8 1665 12.8 2556 19.1697 1.9 1263 17.8 1670 10.8 2593 17.5704 1.1 1271 16.9 1671 12.3 2619 19.1727 0.6 1278 13.9 1674 9.5741 0.5 1315 13.6 1681 10.9
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Table 2. Orbital Phase and Related V/R Ratios

JD Phase (V/R) JD Phase (V/R) JD Phase (V/R)Wright Pollmann Pollmann2435572 0.053 1.504 2451852 0.138 2.563 2452191 0.184 1.5102436810 0.113 3.067 2451863 0.139 1.655 2452214 0.187 1.4332437554 0.214 1.174 2451869 0.140 1.941 2452228 0.189 1.3952438272 0.310 1.019 2451877 0.141 1.662 2452266 0.194 1.4812438694 0.367 1.222 2451902 0.145 1.625 2452420 0.214 1.7232438960 0.403 0.828 2451924 0.148 1.919 2452467 0.221 1.7502439189 0.434 1.059 2452039 0.163 1.659 2452485 0.223 1.7642439675 0.499 1.501 2452042 0.164 1.631 2452503 0.226 1.6652440165 0.565 1.720 2452050 0.165 1.650 2452519 0.228 1.5302440304 0.584 1.699 2452055 0.165 1.944 2452556 0.233 1.5922440908 0.665 1.400 2452061 0.166 1.944 2452593 0.238 1.4792441166 0.700 1.700 2452120 0.174 1.950 2452619 0.241 1.0342441555 0.752 1.263 2452135 0.176 1.660

Figure 3. H� emission line pro�les at JD 2451852 and 2452619 as they appeared at phases 0.14 and0.24, respe
tively.
Referen
es:Bauer, W. H., Bennett, P. D., Brown, A., 1998, BAAS, 30, 1319Gra
zyk, D., Mikolajewski, M., Janowski, J. L., 1999, IBVS, No. 4679Leedj�arv, L., Gra
zyk, D., Mikolajewski, M., Puss, A., 1999, A&A, 349, 511Pollmann, E., 2001, IBVS, No. 5173Wright, K. O., 1977, JRASC, 71, 152
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NEW TIMES OF MINIMA OF ECLIPSING BINARY SYSTEMS

BAKIS�, V.1; T�UYS�UZ, M.1; ZEJDA, M.2; SOYDUGAN, F.1; SOYDUGAN, E.1; KABAS, A.1;DOGRU, S. S.1; ERDEM, A.1; BUDDING, E.1; DEM_IRCAN, O.1; OZDEMIR, S.1; C� ICEK, C.1, BU-LUT, A.11 Ulupinar Astrophysi
s Observatory, C�anakkale Onsekiz Mart University, TR-17100, C�anakkale, Turkey2 N. Coperni
us Observatory and Planetarium in Bruno, Kravi hora 2, 616 00 Brno, Cze
h Republi

Observatory and teles
ope:40-
m f/10 Meade Cassegrain-S
hmidt teles
ope of the C�anakkale Onsekiz MartUniversity Ulupinar Astrophysi
s Observatory30-
m f/3.3 Meade Cassegrain-S
hmidt teles
ope of the C�anakkale Onsekiz MartUniversity Ulupinar Astrophysi
s ObservatoryMethod of data redu
tion:Redu
tion of the CCD frames was made with MUNIPACK1 software, and redu
tionof photoele
tri
 observations was made by ATMEX2 software.
Method of minimum determination:Kwee { van Woerden method (Kwee & van Woerden, 1952), and in some 
ases,depending on the nature of the data set, several pro
edures written by A. Gaspani(1995) based on arti�
ial neural networks were used.Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Sour
etype RA De
 E 2400000+ P [day℄RT And EA 23 11 10 +53 01 34 GSC3998:1794 36697.8570 0.63893088 1WZ And EB 01 01 43 +38 05 46 GSC2799:0396 46025.7264 0.69566096 1TT Aur EB 05 09 42 +39 35 10 GSC2899:0492 21242.2517 1.33273455 1IU Aur EB 05 27 52 +34 46 58 GSC2411:1292 38448.4050 1.81147464 1TY Boo EW 15 00 47 +35 07 52 GSC2568:0997 47612.6035 0.31714910 1UW Boo EA 14 20 59 +47 06 43 GSC3472:0388 42404.7175 1.00471105 1CK Boo EW 14 35 03 +09 06 54 GSC0910:0447 46183.5950 0.35515320 1RZ Cas EA 02 48 56 +69 38 03 GSC4312:1101 48960.2260 1.19524980 1DK Cep EA 21 58 33 +60 56 53 GSC4262:2154 33590.5578 0.98590874 1EG Cep EB 20 15 57 +76 48 36 GSC4589:2757 40050.4491 0.54462274 2SW Cyg EA 20 06 28 +46 17 59 GSC3559:0857 43692.3967 4.57294500 1V859 Cyg EW 19 27 12 +28 56 50 GSC2137:1452 34629.4119 0.40499999 11Hro
h, F., Nov�ak, R., 1997, MUNIPACK, http://munipa
k.astronomy.
z/2Keskin, V., 2001, ATMEX, http://astronomy.s
i.ege.edu.tr/ keskinv/
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Observed star(s):Star name GCVS Coordinates (J2000) Comp. star Ephemeris Sour
etype RA De
 E 2400000+ P [day℄AX Dra EB 12 40 14 +66 17 08 GSC4168:0342 26767.6886 0.56816285 1UX Eri EW 03 09 53 �06 53 50 GSC4714:0029 41922.3338 0.44528205 1RX Gem EA 06 50 11 +33 14 21 GSC2440:1031 40555.8370 12.2085250 1AP Leo EW 11 05 05 +05 09 06 GSC0268:0779 39536.5429 0.43035716 1PY Lyr EW 19 20 26 +28 56 44 GSC2136:3105 34980.4372 0.38576273 1ER Ori EW 05 11 14 �08 33 23 GSC5330:0364 43090.5300 0.42339943 1BN Peg EA 21 28 02 +05 00 12 GSC5370:0247 33896.3700 0.71329807 1II Per EB 04 29 37 +44 25 32 GSC2891:2911 30257.5500 0.47985400 3V432 Per EW 03 10 10 +42 51 21 GSC2855:0535 48601.3776 0.38330910 1XY S
t EW 18 41 07 �06 04 31 USNO0825:12607174 28729.5293 0.7852563 3AH Tau EW 03 47 12 +25 07 02 GSC1804:2309 31822.3653 0.33267368 1XY UMa EB 09 09 56 +54 29 26 GSC3805:0479 35216.5018 0.47899493 1RU UMi EB 13 38 57 +69 48 12 GSC4402:1049 41596.3365 0.52492618 1
Sour
e(s) of the ephemeris:1. Kreiner et al., 2001;2. Demir
an et al., IBVS, 5364, 2003;3. GCVS 4th edition, ele
troni
 version 2001.

Times of minima:Star name Time of min. Error Type Filter O � C Rem.HJD 2400000+ [day℄RT And 52577.3991 7 II � �0:0192 

dWZ And 52577.4507 1 I � �0:0107 

dTT Aur 52595.5079 9 II � 0:0096 

dIU Aur 52699.2737 2 I � �0:0023 

d52698.3748 7 II � 0:0045 

dTY Boo 52707.4509 1 I � 0:0057 

dUW Boo 52710.5313 5 II � �0:0098 

dCK Boo 52462.3796 6 I B; V;R 0:0312 peRZ Cas 52539.4113 7 II B; V 0:0097 peDK Cep 52553.5256 1 I � �0:0009 

dEG Cep 52654.3718 7 II � �0:0112 

dSW Cyg 52509.2909 2 I � 0:2562 

dV859 Cyg 52577.2311 8 II � 0:0384 

dAX Dra 52721.3642 1 I � �0:0034 

dUX Eri 52569.5092 7 I � 0:0363 

dRX Gem 52654.6485 7 I � 0:1632 

dAP Leo 52713.4024 1 II � �0:0312 

dPY Lyr 52476.3842 2 I � 0:0641 

d52477.3479 6 II � 0:0634 

dER Ori 52656.3972 4 I � 0:0038 

dBN Peg 52551.2478 5 I � �0:0066 

dII Per 52552.4762 2 I � �0:0504 

dV432 Per 52578.4229 2 II � 0:0218 

dXY S
t 52474.3912 3 II � �0:1107 

dAH Tau 52578.4707 1 I � �0:0662 

dXY UMa 52707.2102 11 II � �0:0310 

dRU UMi 52656.5193 6 I � �0:0118 

d
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Remarks:The 25 stars, whose details are listed in Table 1, were observed using either 
onven-tional �ltered Johnson standard (BV R) photoele
tri
 photometry with the SSP-5Aor un�ltered with the ST-237. 27 times of minima, primary and some se
ondary,are listed in Table 2, together with O � C values 
orresponding to the Table 1ephemerides. The remarks 
olumn of Table 2 gives an identi�
ation of whi
h sys-tem was used; thus \

d" refers to the 30 
m + 

d 
ombination and \pe" meansthe single 
hannel photometer on the 40 
m teles
ope.The RS CVn binaries RT And and XY UMa show distorted light 
urves, so thedetermination of their minima may be subje
t to apparent variations due to ma
-ulation e�e
t (
f. Olah, 2003), however Demir
an (1999) has argued that thesee�e
ts 
an be separated from genuine period 
hanges over suÆ
iently long intervalsof time. The 
lassi
al Algols RX Gem and SW Cyg 
ould be expe
ted to followinverted paraboli
 trends 
orresponding to the evolution of these systems. SW Cygseems to have a 
y
li
 variation superimposed on this, however, (
f. Kreiner et al.,2001) the remaining binaries in this sample generally show more 
omplex variationsof period whi
h 
all for ongoing 
lose attention to 
hara
terize.Availability of the data:Upon requestA
knowledgements:This work was partly supported by the Resear
h Found 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.
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kiewi
z University, ul. S lone
zna 36, 60-286 Pozna�n, Poland;e-mail: piotrl�amu.edu.pl
BD+14Æ5016 (SAO 108714, GSC 01720-00658) was dis
overed as a variable of W UMatype by Ma
iejewski et al. (2002). It is re
orded in SIMBAD database as a V =9:m50magnitude star of F2 spe
tral type, with B � V =0:m31. Photometri
 measurements fromTy
ho-2 Catalogue give B � V =0:m34 whi
h is more 
onsistent with the spe
tral type.The binary shows a light 
urve with an amplitude slightly smaller than 0.5 mag andwith unequal minima and maxima. Up to the present the 
lassi�
ation of variabilitytype has based on a light-
urve morphology, typi
al for 
onta
t binaries. The presentedthree spe
tral observations show lines of both 
omponents and allow to determine prelim-inary radial velo
ity amplitudes and hen
e mass ratio of 
omponent stars. That quantitytogether with photometri
 data allows us to �nd preliminary solution of the system.The spe
tros
opi
 observations were 
olle
ted at the David Dunlap Observatory (DDO),University of Toronto, with the 1.9 m teles
ope and the Cassegrain spe
trograph givinga dispersion of 10.8 �A mm�1, 
orresponding to about 0.2 �A pixel�1 or about 12 km s�1pixel�1. The spe
tra were 
entered at 5185 �A with a spe
trum 
overage of 210 �A. Theexposure time of 20 min was used for all spe
tra. For redu
tion standard IRAFy, pro
e-dures were employed. The velo
ity determinations were done with broadening fun
tionalgorithm (Ru
inski 1999) against a sharp-line standard star used as a template.The radial velo
ity data are listed in Table 1. For every spe
trum the Helio
entri
 Ju-lian Date of the exposure, phase and radial velo
ity measurements with errors are given.The phase was 
al
ulated a

ording to ephemeris given in Ma
iejewski et al. (2002).Be
ause of light 
urve pe
uliarities (des
ribed below) the ephemeris for a se
ondary min-imum was taken. As a template the star HD 89021 with radial velo
ity of Vt = 18:1km s�1 (Evans, 1967) was used. Radial velo
ities were transformed to the solar systembary
enter. Table 1. Radial velo
ities measurements for BD+14Æ5016HJD Phase V1 [km s�1℄ V2 [km s�1℄2452571.698462 0.2410 �47:1� 1:5 238:7� 0:72452572.629192 0.7024 62:1� 0:5 �219:0� 1:22452576.711157 0.1116 �44:6� 0:2 155:8� 1:2yIRAF is distributed by the National Opti
al Astronomy Observatories, whi
h are operated by the Asso
iation ofUniversities for Resear
h in Astronomy, In
., under 
ooperative agreement with the National S
ien
e Foundation.
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Figure 1. Radial velo
ities of BD+14Æ5016 plotted versus orbital phase.
The radial velo
ity orbits were solved by least squares �tting of a sinusoid for ea
h
omponent from the form V (�) = 
 +Kisin�, with � being the phase, 
 { the velo
ity ofsystem's bary
enter and Ki { the velo
ity amplitude. The results are shown in Figure 1.The sine 
urves and the straight line denote 
ir
ular-orbit �ts and the average radialvelo
ity 
, respe
tively. The derived orbital elements: the velo
ity amplitudes K1 andK2, average radial velo
ity 
, mass ratio q, orbit dimensions a, a1, a2 and 
omponentmasses m1, m2 are presented in Table 2.Table 2. Spe
tros
opi
 orbital elements of BD+14Æ5016Element ValueK1 [km s�1℄ 59:2� 7:9K2 [km s�1℄ 234:2� 0:2
 [km s�1℄ 4:2� 0:8q = m2=m1 0:253� 0:034a sin i [R�℄ 3:69� 0:11a1 sin i [R�℄ 0:74� 0:10a2 sin i [R�℄ 2:947� 0:003m1 sin3i [M�℄ 1:33� 0:08m2 sin3i [M�℄ 0:34� 0:12The photometri
 data were adopted from Ma
iejewski et al. (2002). The observa-tions were obtained on 16 nights during September-November 2002 with the 135 mmf/2.8 semi-automati
 CCD 
amera operating at the Piwni
e Observatory of the Ni
holasCoperni
us University. From the original CCD V -band light 
urve a few bad points havebeen ex
luded. The �nal light 
urve, 
omposed of 255 data points marked with 
rosses,is plotted in Figure 2. The di�erent brightness maxima heights suggest the presen
e of aspot on the surfa
e of one of the 
omponents (O'Connell e�e
t). The primary minimum
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and brighter maximum are shifted in phase and falls in phase 0.98 and 0.23, respe
tively.The brighter maximum seems to be relatively broader at the side of primary minimum.The data were analyzed with the Wilson-Devinney (WD) light and radial velo
ity
urves analysis 
ode (Wilson and Devinney, 1971; Wilson, 1979, 1990). The syntheti
 light
urve was 
omputed using the light 
urve (LC) program and the di�erential 
orre
tionspro
edure was performed with the DC program. WD software was operated in Mode 3.The temperature of the primary 
omponent T1 was set at 6900 K, typi
al for dwarfs ofF2 spe
tral type. That value pla
es the primary below a boundary of 7200 K betweenstars with 
onve
tive and radiative envelopes, therefore the 
onve
tive model was �nally
onsidered. We also developed a radiative model, however the obtained solution turnedout to be less 
onsistent with data. Standard values of bolometri
 albedos, A1 = A2 = 0:5,and gravity darkening 
oeÆ
ients, g1 = g2 = 0:32 (Lu
y, 1967), for 
onve
tive envelopeswere used. Limb darkening values for logarithmi
 law were interpolated from van Hamme'stables (van Hamme, 1993). The 
entral wavelength for a near-Johnson V �lter wasassumed to be 5400 �A. Be
ause of the light-
urve pe
uliarities we assumed a spot solutionfrom the beginning.
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Figure 2. Observed (
rosses) and 
omputed (solid 
urve) light 
urve of BD+14Æ5016.
The 
al
ulated �nal light 
urve is displayed in Figure 2 (solid 
urve). The best resultswere obtained with a model in
luding a hot spot lo
ated on the surfa
e of the moremassive 
omponent, near the ne
k 
onne
ting both stars. This superluminous region maybe interpreted as a pla
e where the gas stream from the se
ondary 
omponent strikesthe surfa
e of the primary. The �nal solution parameters are listed in Table 3 and thegeometri
 representation of the model is shown in Figure 3. The system is in a largedegree of over
onta
t of about 54%. The primary minimum is a transit indi
ating thatBD+14Æ5016 is an A-type W UMa system. That is in agreement with its early spe
traltype.
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Table 3. Solution parameters of BD+14Æ5016Parameter Value Parameter Valueg1 = g2 0:32y r1 (pole) 0:493A1 = A2 0:50y r1 (side) 0:540x1 = x2(V ) 0:694y r1 (ba
k) 0:573y1 = y2(V ) 0:286y r2 (pole) 0:275x1 = x2 (bol) 0:638y r2 (side) 0:290y1 = y2 (bol) 0:252y r2 (ba
k) 0:356i [Æ℄ 72:6� 0:3 M1 [M�℄ 1:53T1 [K℄ 6900y M2 [M�℄ 0:39T2 [K℄ 6571� 25 R1 [R�℄ 2:076
1 = 
2 2:255� 0:005 R2 [R�℄ 1:181Spot Latitude [Æ℄ 90y L1=(L1 + L2) 0:791� 0:003Spot Longitude [Æ℄ 333� 1 L2=(L1 + L2) 0:209� 0:003Spot Radius [Æ℄ 7:8� 0:4 Mbol1 [mag℄ 2:43Spot Temp. Fa
tor 1:55� 0:05 Mbol2 [mag℄ 3:87y assumed and unadjusted

Figure 3. A three-dimensional model of BD+14Æ5016 for phases 0.1 and 0.25.
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