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ember 2000HU ISSN 0374 { 0676
GSC 5728 92: A NEW W UMa VARIABLEREA, ROBERT D.1; WALKER, W. S. G.21 Regent Lane Observatory, Nelson, New Zealand, email: reamarsh�ihug.
o.nz2 Wharemaru Observatory, Kaitaia, New Zealand, email: astroman�voyager.
o.nz

Name of the obje
t:GSC 5728 92Equatorial 
oordinates: Equinox:R.A.= 19h40m08s DEC.= �10Æ22026:00 J2000Observatory and teles
ope:Regent Lane Observatory, 0.35-m S
hmidt{Cassegrain teles
ope;Wharemaru Observatory, 0.25-m S
hmidt{Cassegrain teles
ope

Figure 1. Phase diagram of GSC 05728 00092
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Dete
tor: Santa Barbara Instruments Group ST6BFilter(s): None, roughly RComparison star(s): GSC 5728 410; GSC 5728 248 (for observations on O
t. 9and O
t. 16, 2000, with 0.35-m S
hmidt{Cassegrain)Transformed to a standard system: NoAvailability of the data:Upon requestRemarks:The variability of GSC 5728 92 was initially noti
ed while redu
ing data obtainedon O
tober 9th, 2000 while monitoring V1432 Aquilae as part of the Center forBa
kyard Astrophysi
s program of investigating CV stars. GSC 5728-92 was be-ing investigated as a possible 
he
k star for CCD photometry, but the measuredstandard deviations indi
ated it was unsuitable, and further investigation showed itde
lined in brightness by about 0.3 magnitudes over a time period of approximatelytwo hours. Data a
quired previously (September 27) at Wharemaru Observatory
on�rmed the variability.Further data was gathered on when weather permitted until O
tober 31.Analysis of the data yields an ephemeris:Minimum = HJD 2451814:642 + 0:d4636� E:The �t is reasonable and the star is 
ertainly a W Ursae Majoris binary.The amplitude measured at Regent Lane Observatory is similar but o�set fromthan that obtained at Wharemaru Observatory. The data are in the natural tele-s
ope/CCD systems, hen
e the o�set. No extin
tion 
orre
tions have been appliedhen
e the slopes on the di�erent nights do not mat
h.
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ember 2000HU ISSN 0374 { 0676
BVR PHOTOMETRY OF THE W UMa STARV2388 OPHIUCHI IN 2000YAKUT, K., _IBANO�GLU, C.Ege University Observatory, 35100 Bornova, Izmir, Turkeyemail: yakut�astronomy.s
i.ege.edu.tr, ibanoglu�astronomy.s
i.ege.edu.tr

Name of the obje
t:V2388 Oph = HD163151Equatorial 
oordinates: Equinox:R.A.= 17h54m14:s21 DEC.= 11Æ07:09 2000Observatory and teles
ope:Ege University Observatory, 48-
m Cassegrain Teles
opeDete
tor: Hamamatsu, R4457 (PMT)Filter(s): B, V and R �lters of Johnson UBV systemComparison star(s): HD166095 = HIP 88862Availability of the data:Upon requestType of variability: W UMaRemarks:In this paper we present BV R light 
urves of V2388 Oph, whi
h was dis
overed tobe a W UMa type system by Rodriguez et al. (1998). This system was observedphotoele
tri
ally with the 48-
m Cassegrain teles
ope from 7 May 2000 to 23 Au-gust, 2000. The phases of the observations were 
al
ulated using the light elementsgiven by Rodriguez et al. (1998):HJDmin I = 2449890:5045 + 0:d80230� E:Table 1 lists the dates of observations and the 
orresponding phases 
overed. Thederived light 
urves for B, V and R 
olours are illustrated in Figure 1.A
knowledgements:This work was supported by Ege University Resear
h Fund (Proje
t No.99/FEN/016).
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Table 1Date Phase Date Phase07 May 0.99{0.55 02 Aug. 0.31{0.4504 Jun. 0.85{0.06 03 Aug. 0.53{0.6610 Jun. 0.43{0.54 08 Aug. 0.77{0.9927 Jun. 0.51{0.68 09 Aug. 0.01{0.2208 Jul. 0.19{0.41 12 Aug. 0.81{0.9218 Jul. 0.64{0.87 23 Aug. 0.44{0.6423 Jul. 0.87{0.31

Figure 1. The light 
urves of V2388 Oph
Referen
e:Rodriguez, E., et al., 1998, A&A, 336, 920



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5003 Konkoly ObservatoryBudapest12 De
ember 2000HU ISSN 0374 { 0676ON THE VARIABILITY OF F1{F9 LUMINOSITY CLASS III{V STARSADELMAN, S.J.; COURSEY, B.C.; HARRIS, E.A.Department of Physi
s, The Citadel, 171 Moultrie Street, Charleston, SC 29409, USAemail: adelmans�
itadel.edu, 
ourseyb�
itadel.edu, harrise�
itadel.edu
This paper 
onsiders Hippar
os photometry (ESA 1997) of luminosity 
lass III{V F1{F9 stars from the Bright Star Catalogue, 5th edition (Ho�eit & Warren 1991) and theSupplement, 4th edition (Ho�eit et al. 1983). These stars in
lude �2 CVn stars, Æ S
tpulsators, e
lipsing binaries, irregular variables, mi
rovariables, RS CVn stars, SX Phestars, periodi
 variables of unspe
i�ed types, unresolved variables, and 
onstant stars.Table 1 lists the mean amplitudes, whi
h indi
ate the mean variability, of spe
tral typeswith at least 3 
lass members. We omit stars with spurious variability due to dupli
ity.The Hippar
os photometry does not 
on�rm the reported variability of some stars whi
hmight indi
ate a 
hange in their stellar behavior or re
e
t the quality of the previousphotometry.Table 2 (available ele
troni
ally from the IBVS site as 5003-t2.tex and 5003-t2.txt)
ontains the individual star information in
luding those of stars not used in 
ompilingthe means. For ea
h star it lists the HR number (if any), names (Bayer, Flamsteed,and/or variable star designation), the V magnitude from the Bright Star Catalog or itsSupplement, the spe
tral type, the Hippar
os number, the standard error (mag), theamplitude (mag), and 
omments (type of variable and the NSV number if there was notspa
e in the Names 
olumn). The F stars are not parti
ularly variable with their meansbeing similar to those of B6{B9 III stars (Adelman, Gentry, & Sudiana 2000), A0{A2III{V stars (Adelman, Flores, & Patel 2000), A3{A7 III and A3{F0 IV stars (Adelman2000a), G0{G9 stars (Adelman, Davis & Lee 2000), and K0{K4 III stars (Adelman 2000b).The luminosity III star variability is 
onsistent with the trends seen in the F supergiants(Adelman, Cay, Cay, & Ko
er 2000).Table 3 lists stars with amplitudes of 0.04{0.08 mag. Some are well-known variableswhile others are in need of additional observations. As a 0:m07 amplitude found for Pro
yonis questionable, this star was omitted. Those with amplitudes greater than 0:m08 areusually well-known variables: the irregular variable V1401 Aql (F1III, 0.21); the Æ S
tstars 
2 Cae (F1III, 0.09), Æ S
t (F2IIIp, 0.17), 1 V474 Mon (F2IV, 0.31), and 44 IM Tau(F2IV{V, 0.10); the Algol systems MX Hya (F2IV, 0.49), R CMa (F1V, 0.40), and V1143Cyg (F6Va, 0.11); the W UMa stars " CrA (F2V, 0.26), CN Hyi (F6V, 0.26), and 44 Boo(F9{G1Vn, 0.15); the SX Phe star AI Vel (F2V, 0.57); the � Lyr type stars �1 BG Ind(F3V,0.21) and V2388 Oph (F5Vn, 0.30); and the �2 CVn star DW Eri (F4IIIpSr, 0.09).HD 134646 (F4III, 0.09) and HD 81734 (F7V, 0.17) are unresolved variables while � TrA(F4IV, 0.09) and HR 6844 (F2V, 0.11) are periodi
 variables.A
knowledgements. SJA wishes to thank the Citadel Development Foundation for theirsupport. Cadets Coursey and Harris are US Navy ROTC s
holarship re
ipients.
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Table 1: The mean amplitudes of various types of F1 through F9 starsSpe
tral Number Mean ampl. Comment
lass (mag)F1III 16 0.041� 0.049 0.023� 0.008 without 3 starsF2III 26 0.030� 0.031 0.021� 0.005 without 4 starsF3III 13 0.022� 0.006F4III 15 0.039� 0.024 0.028� 0.008 without 3 starsF5III 23 0.024� 0.014 0.021� 0.008 without V784 CasF6III 11 0.025� 0.007F7III 3 0.040� 0.017 HR 8269's amplitude 0.06F8III 4 0.022� 0.005F1III{IV 10 0.024� 0.014 0.020� 0.007 without BZ GruF2III{IV 9 0.027� 0.013F3III{IV 9 0.027� 0.017 0.021� 0.006 without AL CVnF5III{IV 3 0.020� 0.000F6III{IV 4 0.025� 0.010F7III{IV 3 0.023� 0.006F1IV 17 0.028� 0.011F2IV 20 0.055� 0.110 0.023� 0.013 without 1 Mon & MX HyaF3IV 20 0.024� 0.008F4IV 15 0.029� 0.022 0.022� 0.07 without � Leo & � TrAF5IV 31 0.025� 0.008F6IV 20 0.022� 0.005F7IV 12 0.026� 0.009F8IV 8 0.025� 0.005F9IV 3 0.020� 0.000F2IV{V 7 0.044� 0.025 0.035� 0.005 without IM TauF3IV{V 9 0.029� 0.008F4IV{V 5 0.026� 0.005F5IV{V 9 0.028� 0.018F6IV{V 8 0.022� 0.007F7IV{V 5 0.026� 0.005F8IV{V 3 0.023� 0.006F1V 21 0.043� 0.082 0.026� 0.010 without R CMaF2V 54 0.042� 0.081 0.026� 0.010 without AI Vel, HR 6844, & " CrAF2.5V 4 0.025� 0.010F3V 39 0.030� 0.031 0.024� 0.006 without HR 3936 & BG IndF4V 40 0.023� 0.006F5V 85 0.026� 0.031 0.022� 0.007 without AR Dor & V2388 OphF5{6V 3 0.023� 0.006F6V 80 0.021� 0.029 0.007� 0.031 without CN Hyi & V1143 CygF6{7V 4 0.028� 0.005F7V 80 0.027� 0.018 0.025� 0.008 without HD 81734F8V 75 0.026� 0.008F9V 31 0.025� 0.013
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Table 3: F stars with amplitudes of 0.04{0.08 magnitudesName HD Spe
tral HIP SE Amp. Commentsnumber type number (mag) (mag)CG Gru 214441 F1III 111833 0.0017 0.06 DSCTBB Phe 2724 F2III 2388 0.0015 0.05 DSCT� Phe 4919 F2III 3949 0.0024 0.07 DSCTLT Vul 177392 F2III 93603 0.0010 0.04 DSCT
 Dor 27290 F4III 19893 0.0020 0.07 EWHR 3325 71433 F4III 41452 0.0010 0.04V947 Cen 113537 F4III 63849 0.0028 0.04 PHR 5817 139478 F4IIIp 76384 0.0016 0.04V784 Cas 13122 F5III 10141 0.0041 0.08 DSCT33924 F5III 24658 0.0012 0.04HR 8269 205877 F7III 106978 0.0009 0.06 UBZ Gru 208435 F1III{IV 108347 0.0018 0.06 DSCT11 � Cas 432 F2III{IV 746 0.0017 0.04 DSCT54 Hya 129926 F2III{IV 72197 0.0013 0.05 U4 AL CVn 107904 F3III{IV 60467 0.0017 0.07 DSCTHR 6890 169268 F6III{IV 90174 0.0010 0.04NSV 488 8391 F0/2IV 6418 0.0013 0.05 UHR 4803 109799 F1IV 61621 0.0021 0.04 UDK Vir 115308 F1IV 64769 0.0015 0.04 DSCTHR 5079 117281 F1IV 65698 0.0014 0.04159340 F0/2IV 86119 0.0012 0.04189307 F2IV 98577 0.0013 0.04QQ Tel 185139 F2IV 96721 0.0035 0.07 DSCT87638 F3IV 49434 0.0010 0.04207826 F3IV 107710 0.0045 0.0478 � Leo 99028 F4IV 55642 0.0007 0.07 SV85821 F5IV 48483 0.0011 0.04HR 5537 131040 F5IV 72508 0.0052 0.04 MVHR 6375 155078 F5IV 83962 0.0005 0.04HR 8363 208177 F5IV 108144 0.0064 0.04HR 2072 39937 F7IV 27737 0.0014 0.05ZZ Boo 121648 F2IV/V+F2Iv/V 68064 0.0011 0.04 EA/DM140130 F2IV/V 77067 0.0016 0.04HR 8945 221740 F2IV{V 116399 0.0009 0.04135208 F3IV/V 74593 0.0010 0.04HR 5766 138498 F3IV{V 76407 0.0007 0.0426 Cet 6288 F1V 4979 0.0022 0.04 MVHR 6849 168092 F1V 89401 0.0014 0.0439 Peg 213617 F1V 111278 0.0018 0.05 UHR 1470 29364 F2V: 21619 0.0016 0.04 NSV 1676HR 2384 46273 F2V 30953 0.0009 0.04 UHR 4686 107192 F2V 59767 0.0017 0.05 PKQ Lup 137785 F2V 75818 0.0020 0.05 EV949 S
o 158741 F2V 85839 0.0022 0.04 DSCT
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Table 3 (
ont.)Name HD Spe
tral HIP SE Amp. Commentsnumber type number (mag) (mag)HR 6786 166114 F2V 89099 0.0011 0.04 UNZ Peg 206043 F2V 106897 0.0018 0.06 DSCTHR 9106 225233 F2V 357 0.0010 0.04HR 3874 84447 F2{3V 47762 0.0012 0.04HR 3936 86358 F3V 48895 0.0022 0.07 IHR 8507 211575 F3V 110091 0.0014 0.04HR 673 14221 F4V 10830 0.0013 0.04AR Dor 34349 F5V 24221 0.0010 0.08 E:172416 F5V 91732 0.0021 0.04 U184151 F5V 96081 0.0007 0.04NSV 1614 28406 F6V 20948 0.0016 0.04152923AB F6V 83174 0.0012 0.05102357 F7V 57488 0.0019 0.05 MVHR 4533 102634 F7V 57629 0.0013 0.05 UHR 5779 138763 F7V 76233 0.0020 0.04 U� Tel 177171 F7V 93815 0.0014 0.04 UHR 8843 219482 F7V 114948 0.0010 0.04 MVHR 1179 23856 F8V 17689 0.0008 0.04111 V1119 Tau 35296 F8V 25278 0.0014 0.04 P63008 F8V 37718 0.0011 0.0417 Vir 107705 F8V 60353 0.0186 0.04116156 F8V 65159 0.0009 0.04HR 5148 119124 F7{9V 66704 0.0012 0.04 U128563 F8V 71510 0.0018 0.04HR 5583 132375 F8V 73309 0.0013 0.04157466 F8V 85007 0.0007 0.04108147 F9V 60644 0.0010 0.04112196 F9V 63008 0.0022 0.04 UV819 Her 157482 F9Vn: 84949 0.0009 0.08 EADL Eri 24832 F1V 18455 0.0021 0.04 DSCT

Referen
es:Adelman, S. J., 2000a, IBVS, No. 4969Adelman, S. J., 2000b, IBVS, No. 4958Adelman, S. J., Cay, I. H., Cay, M. T., Ko
er, D., 2000, IBVS, No. 4947Adelman, S. J., Davis, J. M., Lee, A. S., 2000, IBVS, No. 4993Adelman, S. J., Flores, R. S. C., Jr., Patel, V., 2000, IBVS, No. 4984Adelman, S. J., Gentry, M. L., Sudiana, I. M., 2000, IBVS, No. 4968ESA, 1997, The Hippar
os and Ty
ho Catalogs, SP-1200Ho�eit, D., Warren, W. H., Jr., 1991, The Bright Star Catalogue, 5th Rev. Ed., ADCSele
ted Astronomi
al Catalogs, Vol. 1, NASA Goddard Spa
e Flight CenterHo�eit, D., Saladyga, P., Wlasuk, P., 1983, A Supplement to the Bright Star Catalogue,Yale University Observatory, New Haven, CT
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In May 1999 Peter Williams and Alan C. Gilmore independently dis
overed a brightnova in Vela (Green 1999), now designated as V382 Velorum. As we have done in thepast, the authors 
arried out photometri
 observations, Jones visually and Liller with aCCD and a \minus-IR" �lter. As noted elsewhere (Liller & Jones 1996), this 
ombinationof CCD and �lter results in a broad band V system whi
h extends from a wavelength ofabout 420 nm to 730 nm and thus in
ludes the H� line. Additionally, Liller re
orded low-resolution CCD spe
tra of the nova using a 10-degree obje
tive prism with a 20-
m f=1:5S
hmidt 
amera. The spe
trograms 
overed the range from H� to the higher members ofthe Balmer series, at times rea
hing beyond HÆ at 410 nm. At the wavelength of H�, theresolution is 27 �A/pixel and improves to 6.6 �A/pixel at HÆ.The light 
urves are shown in Figure 1 and in
lude some pre-dis
overy magnitudeson various systems taken from IAUC 7176. Our own observations, depi
ted as �lled
ir
les (Jones) and 
rosses (Liller), are in general agreement showing a rapid de
line inbrightness for the �rst 50 or 60 days after maximum, and a slow, smooth fall-o� afterwards.Assuming that peak brightness 
ame at JD 2451320.8, we measure the quantity t3, thetime it takes a nova to de
line by three magnitudes from peak brightness, to be 12.3 daysin the visual and 17.5 days with the CCD. As we have explained before (Liller & Jones1999), this di�eren
e 
an be understood by remembering that the strong H� emissionmakes the nova appear relatively brighter with the CCD than visually sin
e the eye haslow sensitivity at this wavelength. In either 
ase, the nova 
an be 
lassed as \fast" andquite similar to Nova S
o 1998 (Liller & Jones 1999a) but not so fast as Nova Oph 1998or Nova Mus 1998 (Liller & Jones 1999b).Perhaps the most interesting feature of Fig. 1 is the 
ross-over of the two light 
urvesthat o

urred at about JD 2451490. The reason for this 
hange 
an be readily explained by
onsidering the spe
trograms. Figure 2 shows s
ans of the nova spe
trum taken just whenthe 
ross-over was beginning at JD 2451468 (O
t. 16), and then at JD 2451526 (De
. 13)when the 
ross-over was 
omplete. H�, at pixel number 128, 
ontinues strong, but inthe later s
an the blended [O III℄ lines (496 and 501 nm) are beginning to dominate thespe
trum and overpower neighboring H�. Sin
e the dark-adapted eye is at peak sensitivitynear 500 nm with the CCD peaking in the red, it is apparent that the eye will see the novafading less rapidly as the [O III℄ lines strengthen relative to the hydrogen lines. Another
onspi
uous 
hange is the blend of lines appearing at wavelengths around 464 nm. This
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Figure 1. Light 
urves of Nova Velorum. The �lled 
ir
les depi
t Jones's visual observations while
rosses indi
ate Liller's broad band V measurements. Some pre-dis
overy observations taken from theIAUC are also in
luded, and shown by di�erent symbols

Figure 2. Low-resolution s
ans of the spe
trum of Nova Velorum taken at (a) JD 2451465 and(b) JD 2451526. The wavelengths range from approximately 450 nm at the left to just beyond thewavelength of H� at the right. Lines of interest are labelled. The s
ale along the horizontal axis givesthe CCD relative pixel numbers, n; the verti
al s
ale shows the relative number of 
ounts per pixel, N
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blend is made up primarily of permitted lines of N III around 460 nm whi
h weaken asthe nova enters the \nebular stage". However, at this wavelength both the eye and theCCD have loss 
onsiderable sensitivity. Finally, note that the 
ontinuum, best seen in thevi
inity of pixel 75 and just shortward of H�, has faded relative to the stronger emissionlines.As always, it is a pleasure to thank Dr. Nikolai Samus for his interest and his en
our-agement to publish light 
urves of novae.
Referen
es:Green, D.W.E., 1999, IAU Cir
., No. 7176Liller, W., Jones, A.F., 1996, IBVS, No. 4403Liller, W., Jones, A.F., 1999a, IBVS, No. 4664Liller, W., Jones, A.F., 1999b, IBVS, No. 4774
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Z Andromedae is 
onsidered as a prototype symbioti
 star. This system 
onsists of anM4.5 giant and a hot 
ompa
t star of T? � 105 K (Nussbaumer & Vogel 1989, M�urset etal. 1991). The orbital period of the binary is 758.8(�2) days (Mikolajewska & Kenyon1996). The in
lination of the orbital plane was determined by S
hmid & S
hild (1997)to 47� 12Æ. Photometri
 a
tivity of Z And has been re
orded sin
e 1887 (Mattei 1978).The top panel of Fig. 1 shows its histori
al 1895{2001 photographi
/B-band/visual light
urve (LC). The LC is 
hara
terized by phases of a
tivity with up to 2-3 mag in
rease ofthe star's brightness, alternating with periods of quies
en
e. Sharp brightness os
illationsof even larger amplitude are also often present during outburst phases (also Formiggini &Leibowitz 1994). The mid panel of Fig. 1 shows the Z And LC in the last 20 years. Thisportion of the LC is dominated by the 1984 a
tive phase, whi
h lasted about 2 years and
onsisted of two 
onse
utive outbursts. The se
ond one peaked around 9 mag in U andV . During this outburst an opti
ally thi
k shell was eje
ted at moderately high velo
itiesof the order of 200{300 km s�1 (Fern�andez-Castro et al. 1995). The quies
ent phase ofZ And is 
hara
terized by a 
omplex wave-like brightness variation as a fun
tion of theorbital phase, well pronoun
ed in the U band. The nature of this type of variability wasre
ently dis
ussed by Skopal (1998) and Skopal (in press). The bottom panel of Fig. 1shows the most re
ent evolution of the LC, whi
h indi
ates that Z And has entered anew bright outburst at the end of August 2000. During the 
urrent a
tive phase, Z Andrea
hed its maximum around 8.4 mag in U , and is thus brighter than in the 1984-85 mainoutburst.Our U; B; V measurements of Z And were performed in the standard Johnson systemusing single-
hannel photoele
tri
 photometers mounted in the Cassegrain fo
i of 0.6-mre
e
tors at the Skalnat�e Pleso (hereafter SP in Table 1) and Star�a Lesn�a observatories(SL). The results of our photometri
 measurements of Z And (HD 221650, BD +48Æ4093)are in Table 1. Stars SAO 53150 (V = 8:99, B�V = 0:41, U�B = 0:14) and SAO 63189(V = 9:17, B � V = 1:36, U � B = 1:11), were used as a 
omparison and a 
he
k star,respe
tively. We obtained the magnitudes of both standards by their long-term measuring(1997{1999) with respe
t to the previous 
omparison star (SAO 35642, V = 5:30, B�V =�0:06, U �B = �0:15). The measurements were 
ondu
ted in short 
y
les `
omparison{
he
k{Z And{
omparison{Z And{. . . ' in U; B; V �lters for ea
h star individually and intotal duration approximately of 60 minutes. The data in Table 1 represent means of su
hmeasurements and are shown in Fig. 2. Their inner un
ertainty is � 0:m01 and � 0:m02
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Figure 1. Top: The histori
al 1894.5{2000.9 photographi
/B-band/visual LC of Z And. It is 
ompiledfrom photographi
 data (Payne-Gapos
hkin 1946), visual AAVSO estimates (Mattei 1978), smoothedvisual data gathered by the VSNET and AFOEV observers, and B-band photoele
tri
 measurements aspublished by Belyakina (1965, 1992), Hri
 et al. (1991, 1993, 1996), Skopal et al. (1992) andMikolajewska & Kenyon (1996). Middle: A part of the LC from 1980. In addition to the data referredabove, there are U -band measurements of Belyakina (1985), and between 30/07/97 and 26/11/99 thereare some our unpublished UBV data. Visual LC in these panels represents smoothed data (VSNET +AFOEV) by the �lter with the resolution of 40 days and the step of 20 days (40/20). Bottom: A detailof the LC from 2000 
overing the 
urrent outburst. Here the visual data were smoothed by the 10/5�lter. Note a very good agreement between the photoele
tri
 V and the smoothed visual LC. Parts ofthe LC from the broken verti
al line to the end of the panel are shown in the following panel in detail.
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Figure 2. A detail of the LC 
overing the 
urrent outburst, whi
h began on 2000 August31:0� 1:5 UT. The solid line 
onne
ts the means of visual estimates in 1-day bins, in order to see betterthe beginning of the outburst, t0. From JD 2451818, only the VSNET data were available. The latestbrightening, at the end of November 2000, indi
ates a strong outburst of Z And, whi
h rea
hed overthat observed in 1984-85.
in V; B and U band, respe
tively. For a 
omparison, we used also the visual magnitudeestimates gathered by the VSNET observers and the members of Asso
iation Fran
aisedes Observateurs d'Etoiles Variables (AFOEV).Timing of the last U; B; V observation prior to the brightening (made on 20/8/00) andthe �rst one during it (6/9/00) de�ne the beginning of the outburst, t0, to JD 2451786�8d(
f. Table 1). However, a very good agreement between the photoele
tri
 V and the visualmagnitude estimates (
f. Figs. 1 and 2) enable us to determine the t0 time more pre
isely.Combining the visual data available on CDS (AFOEV data), on the VSNET web site andthose of Mattei (2000), we determined the beginning of the 
urrent outburst of Z And ast0 = JD 2451787:5� 1:d5i.e. on 2000 August 31.0 � 1.5 UT (see Fig. 2). An interesting feature of the 
urrentoutburst is a 
as
ade pro�le of the LC observed in the period from the beginning of theoutburst to its maximum. The 
as
ade nature 
an be 
learly seen in the visual and Udata, but it is less de�nite in V and it is marginal in B (
f. Fig. 2). Between O
tober 13and November 13 brightening has stopped and Z And stood at the plateau of U � 9:05,B � 9:54 and V � 9:10, whi
h was 
omparable with the brightness maximum of Z Andduring its last major outburst in 1984-85 (Fig. 1). However, our observations made at theend of November indi
ate a further in
rease in the star's brightness up to U � 8:4, B � 9:3and V � 8:8. These values rea
hed over those of the 1984-85 outburst. Therefore it ispossible that the duration of the 
urrent outburst will be 
omparable with the previousone, and thus we 
an expe
t its 
ontinuation in 2001/2002.Z And is 
urrently in
luded in the observing programme of the Skalnat�e Pleso Obser-vatory. The further data will be published in Contrib. Astron. Obs. Skalnat�e Pleso.
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Table 1: U; B; V observations of Z And during the 
urrent outburst.Date JD 24. . . U B V Obs.Nov 26, 1999 51509.430 10.867 11.530 10.388 SPDe
 22 51535.364 11.078 11.620 10.532 SPJan 8, 2000 51552.321 10.984 11.684 10.610 SPAug 20 51777.449 11.590 11.933 10.777 SPSep 6 51794.368 9.645 10.485 9.783 SLSep 7 51795.531 9.691 10.438 9.748 SPSep 8 51796.555 9.689 10.383 9.691 SPSep 9 51797.363 9.711 10.396 9.695 SLSep 10 51798.612 9.635 10.202 9.532 SPSep 27 51815.331 9.658 10.054 9.436 SPSep 28 51816.510 9.555 9.952 9.350 SPSep 29 51817.263 9.562 9.970 9.367 SPO
t 13 51831.276 9.094 9.524 9.013 SLO
t 20 51838.286 9.163 9.533 9.015 SLO
t 21 51839.369 9.135 9.495 8.998 SLO
t 22 51840.475 9.131 9.455 8.991 SPNov 9 51858.360 9.106 9.533 9.064 SPNov 11 51860.249 9.029 9.610 9.122 SLNov 13 51862.372 9.068 9.627 9.167 SPNov 22 51871.313 8.601 9.408 8.944 SLNov 28 51877.428 8.410 9.252 8.832 SP

A
knowledgements: This resear
h has been supported through the Slovak A
ademy ofS
ien
es Grant No. 5038/2000.
Referen
es:Belyakina, T.S., 1965, Izv. Kr. Astr. Obs., 33, 226Belyakina, T.S., 1985, IBVS, No. 2698Belyakina, T.S., 1992, Izv. Kr. Astr. Obs., 84, 45Fern�andez-Castro, T., Gonz�alez-Riestra, R., Cassatella, A., Taylor,A.R., Seaquist E.R.,1995, ApJ, 442, 366Formiggini, L., Leibowitz, E.M., 1994, A&A, 292, 534Hri
, L., Skopal, A., Urban, Z. et al., 1991, Contrib. Astron. Obs. Skalnat�e Pleso, 21, 303Hri
, L., Skopal, A., Urban, Z. et al., 1993, Contrib. Astron. Obs. Skalnat�e Pleso, 23, 73Hri
, L., Skopal, A., Urban, Z. et al., 1996, Contrib. Astron. Obs. Skalnat�e Pleso, 26, 46Mattei, J.A., 1978, J. Roy. Astron. So
. Can., 72, 61Mattei, J.A., 2000, IAU Cir
., No. 7489Mikolajewska, J., Kenyon, S.J., 1996, AJ, 112, 1659M�urset, U., Nussbaumer, H., S
hmid, H.M., Vogel, M., 1991, A&A, 248, 458Nussbaumer, H., Vogel, M., 1989, A&A, 213, 137S
hmidt, H.M., S
hild, H., 1997, A&A, 327, 219Skopal, A., Hri
, L., Urban, Z. et al., 1992, Contrib. Astron. Obs. Skalnat�e Pleso, 22, 131Skopal, A., 1998, A&A, 338, 599Skopal, A., 2001, A&A, in press
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The short period e
lipsing binary BX And (BD+40Æ442) is the brighter 
omponent ofvisual binary ADS 1671 and was dis
overed as an Algol type e
lipsing binary by Soloviev(1945). Photographi
 studies by Ashbrook (1951) using 200 Harvard patrol plates 
on-�rmed the binary nature of BX And with a � Lyrae type light variation. Sin
e then, thesystem has been observed frequently by many observers (see Rovithis et al. 1984, andBell et al. 1990). G�ulmen et al. (1988) published a period analysis, summarising the timeof minima observed by many authors. Their analysis 
on�rmed the o

urren
e of a pe-riod 
hange about 0:s25 already reported by Ahnert (1975) and suggested another 
hangearound 1981.The system 
onsists of a primary with spe
tral type F2V and a K type se
ondary. Ithas been 
lassi�ed as a near 
onta
t binary by Bell et al. (1990). To study the light 
urvevariation, it has been in
luded in our observing program. UBV photoele
tri
 observationsof BX And were made in O
tober 1996, 1997, 1998 and 2000, at Khajheh Nassir AddinObservatory of Tabriz University (Iran). The observations were 
arried out using a 40-
mCassegrain teles
ope. A single 
hannel photometer equipped with an unrefrigerated pho-tomultiplier tube RCA 1P21 and Johnson's standard UBV �lters were employed duringthe observations. The output of the photometer was fed to a mi
ro
omputer enablingrapid data a

ess. Two stars BD+39Æ476 and BD+39Æ480 were used as 
omparison and
he
k stars, respe
tively. The data were 
orre
ted for di�erential extin
tion and light timee�e
t.The phases were 
al
ulated using the elements given by Derman et al. (1993):Hel: JD(Min I) = 2447538:2967 + 0:d61011355� E:During the observations three primary and three se
ondary minimum times were obtainedin ea
h 
olor. These minima are given in Table 1 where O � C residuals have been
omputed with the elements given above. Figures 1 and 2 show the light 
urves of BXAnd in U , B and V bands where �m = Var:� Comp: have been plotted versus phase.There is no asymmetry in the pro�les of the minima and no displa
ement in the se
ondaryminimum, and the maxima are equal.
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Figure 1. 1998 light 
urves of BX And

Figure 2. 2000 light 
urves of BX And
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Table 1: Time of minima of BX AndHel. JD Filter O � C Remark O � C (average2450000+ of three �lters)0392.4069 U �0:0007 Min I0392.4045 B �0:0033 Min I �0:00190392.4030 V �0:0048 Min I0731.3224 U �0:0034 Min II0731.3220 B �0:0039 Min II �0:00280731.3258 V �0:0001 Min II1105.3228 U �0:0027 Min II1105.3214 B �0:0039 Min II �0:00331105.3221 V �0:0034 Min II1109.2954 U �0:0012 Min I1109.2950 B �0:0037 Min I �0:00251109.2940 V �0:0027 Min I1823.7294 U �0:0047 Min II1823.7251 B �0:0090 Min II �0:00461823.7338 V �0:0003 Min II1824.9516 U �0:0028 Min I1824.9516 B �0:0028 Min I �0:00271824.9518 V �0:0026 Min I

Referen
es:Ahnert, P., 1975, Mitteilungen �uber Ver�anderli
he Sterne, 6, 189Ashbrook, J., 1951, Astron. J., 56, 54Bell, S.A., Rainger, P.P., Hildit
h, R.W., Hill, G., 1990, Monthly Not. Roy. Astr. So
.,244, 328Derman, E., Demir
an, O., and Akalin, A., 1993, Astrophysi
s and Spa
e S
i., 205, 327G�ulmen, O., G�ud�ur, N., Sezer, C., Eker, Z., Keskin, V., and Kilin
, B., 1988, IBVS, No.3266Rovithis, P., Rovithis-Livaniou, H., 1984, Astrophysi
s and Spa
e S
i., 105, 171Soloviev, A., 1945, Astron. Cir
. A
ad. USSR, No. 44
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There appears to be a dis
repan
y between values of the rotational v sin i for the 
ooler
omponent of the RS CVn system CF Tu
, as measured by Donati et al. (1997) from ahigh signal-to-noise ratio line pro�le using Least Squares De
onvolution (LSD), and asderived by �tting the photometri
 light 
urves, by for example Budding & M
Laughlin(1987) and Anders et al. (1999). The stellar radius implied by the LSD te
hnique doesnot appear to give a satisfa
tory �t to the light-
urve of this well observed system.CF Tu
 is an e
lipsing RS CVn binary, of period of 2:d7978. Many light 
urves havebeen obtained of this system by various workers, and basi
 stellar parameters have beendedu
ed from these data (see for example Budding & M
Laughlin 1987; Anders et al.1999). The only published radial-velo
ity data for CF Tu
 are those of Balona (1987) andCollier Cameron (1987), from whi
h we 
al
ulate the result a sin i = 10:06 R�. Assumingthat the stars are in syn
hronous rotation with the orbital period and have rotation axesparallel to the orbital axis, we have used the stellar parameters dedu
ed by Budding &M
Laughlin (1987) and Anders et al. (1999), together with the result for a sin i, to derivethe data in the �rst two rows of Table 1. (Other re
ent measured values for v
 sin i forCF Tu
, based on the same observed spe
trum, are 35 km s�1 by Pallavi
ini et al. 1992,and 65 km s�1 by Randi
h et al. 1993.)
Table 1: Parameters of CF Tu
 derived from various sour
esi a R
 v
 sin i Rh vh sin i Sour
e[Æ℄ [R�℄ [R�℄ [km s�1℄ [R�℄ [km s�1℄69.3 10.8 3.26 55 1.80 30 Anders et al. (1999)71.4 10.6 3.05 52 1.58 27 Budding & M
Laughlin (1987)64.5 11.2 4.29 70� 2 1.53 25� 1 Donati et al. (1997)

We derived the results in the third row of the table from measurements of rotational(v sin i)LSD by Donati et al. (1997). The value for i was estimated from the phases of
onta
t at primary e
lipse, as des
ribed later. The three values of Rh agree reasonablywell, but for the 
ooler star the (v sin i)LSD datum leads to a mu
h larger radius.
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The high pre
ision of the result (v
 sin i)LSD = 70 � 2 km s�1 obtained by Donatiet al. (1997) led us to examine its 
onsequen
es. The implied absolute radius for the
ooler star is signi�
antly higher than that to whi
h the light-
urve �tting pro
edures
onverged (Budding & M
Laughlin 1987, Anders et al. 1999). It is diÆ
ult to see howsu
h a radius 
ould yield a good �t to the light 
urves. As a possible solution to thisproblem, Collier Cameron (private 
ommuni
ation) suggested that the 
ooler star mayhave a large number of small, dark spots, whi
h redu
es its surfa
e brightness signi�
antlybelow the value implied by the photometri
 
olours. Hildit
h & Collier Cameron (1995)found eviden
e for similar behaviour in the RS Cvn system XY UMa, in whi
h the depthof primary e
lipse varies with overall mean light level over many years, in just the wayexpe
ted if the long term variation is 
aused by uniformly distributed spots.So we assumed uniform ma
ulation of the 
ooler star, as suggested by Collier Cameron,and attempted to �t the light 
urve of CF Tu
 using the relative stellar radii implied by therotational speeds obtained by Donati et al. (1997). We sele
ted the light 
urve of Budding& M
Laughlin (1987), whi
h was measured at an epo
h when there were almost 
ertainlyno large starspots on the 
ooler star, and thus no signi�
ant ma
ulation wave on the light
urve. Firstly we used the v sin i measurements of Donati et al. (1997) to derive R sin ifor both stars. Then, using the program Binary Maker 2.0 (Bradstreet 1993), we adjustedthe in
lination i to give the 
orre
t times of 
onta
t at primary e
lipse. This yieldedi � 64:Æ5, as in the third row of Table 1 above. However we found it impossible to adjustthe surfa
e brightness of the 
ooler star to obtain a �t to the light 
urve within primarye
lipse. The �tted 
urve was always too shallow, even when the surfa
e brightness of the
ooler star was redu
ed to unrealisti
ally low levels, at whi
h also the light 
urve outsidethe e
lipses was 
learly too 
at. Similarly we were unable to obtain a �t by adjusting the
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surfa
e brightness of the hotter star.We are left with two possibilities. Firstly, the value of (v
 sin i)LSD for the 
ooler staris 
orre
t, and phenomena at present not understood explain the form of the light 
urve.Se
ondly, the value of (v
 sin i)LSD for the 
ooler star may be in some way anomalous.To investigate the se
ond possibility, we s
anned most of the line pro�les publishedin Donati et al. (1997), digitised them and �tted Gaussians to the lines. A plot of the(v sin i)LSD values from Donati et al. (1997) versus the standard deviations, �, of the
orresponding Gaussians gives a reasonably tight linear relationship whi
h, without thedata for CF Tu
, is �tted by (v sin i)LSD = 1:477� + 1:85 km s�1. However the point forthe 
ooler 
omponent of CF Tu
 falls far from this line: hen
e the anomaly. See Fig. 1.Our �t to the pro�les of Fig. 16 of Donati et al. (1997) is shown in Fig. 2. The residualsare small, as 
an be seen in the lower part of Fig. 2 whi
h is at the same s
ale as the �t.� for ea
h of the Gaussians 
orresponds to (v sin i)LSD values of approximately 30 km s�1.The radial velo
ities of the hotter and 
ooler stars at the time of the observations were10.9 and �12:9 km s�1 a

ording to the radial velo
ity data of Balona (1987) and CollierCameron (1987), together with the ephemeris 2444219:270 + 2:797715� E of Anders etal. (1999). The Gaussian �ts of Fig. 2 indi
ate radial velo
ities of 12.9 and �47:4 km s�1for the hotter and 
ooler stars, the latter value again being anomalous. A possible ex-planation of the anomalies is that the lineshape for the 
ooler star is strongly distortedby the presen
e of starspots. However the �t using Gaussians has small residuals, so thisexplanation does seem unlikely. We examined this a little further by 
onstraining theradial velo
ities to be 10.9 and �12:9 km s�1 and the values of (v sin i)LSD to be 25 and70 km s�1, as in Donati et al. (1997), and then �tting two Gaussians to the pro�le. Theresult, shown in Fig. 3, is not a good �t. While our method is admittedly rather 
rude, theresults show that the value of (v
 sin i)LSD of 70 km s�1 is almost 
ertainly not 
onsistentwith the overlapping line pro�les for CF Tu
 in Fig. 16 of Donati et al. 1997.We 
on
lude that there are still problems to be solved in the 
ase of CF Tu
. Perhapsa subtle ma
ulation pro
ess is 
onfounding the �tting of the light 
urves. On the otherhand, the value of v sin i for the 
ooler star of CF Tu
 as found by Donati et al. (1997) isopen to some question. The method of Least Squares De
onvolution is so powerful thatthis parti
ular 
ase where it may fail is well worth further study.We are grateful to A. Collier Cameron for his suggestions and B. Carter for advi
e.
Referen
es:Anders, G. J., Coates, D. W., Thompson, K., Innis, J. L., 1999, MNRAS, 310, 377Balona, L. A., 1987, Cir
ulars SAAO, No. 11, 1Bradstreet, D. H., 1993, Binary Maker 2.0 (BINMAKE2). Available from the author,Dept. Physi
al S
i., Eastern College, St Davids, PA 19087, USABudding, E., M
Laughlin, E., 1987, Ap. Sp. S
i., 133, 45Collier Cameron, A., 1987, Cir
ulars SAAO, No. 11, 13Donati, J-F., Semel, M., Carter, B. D., Rees, D. E., Collier Cameron, A., 1997, MNRAS,291, 658Hildit
h, R. W., Collier Cameron, A., 1995, MNRAS, 277, 747Pallavi
ini, R., Randi
h, S., Giampapa, M. S., 1992, A&A, 253, 185Randi
h, S., Gratton, R., Pallavi
ini, R., 1993, A&A, 273, 194
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ON THE VARIABILITY OF O4{B5 LUMINOSITY CLASS III{V STARSADELMAN, S.J.; MAYER, M.R.; ROSIDIVITO, M.A.Department of Physi
s, The Citadel, 171 Moultrie Street, Charleston, SC 29409, USAemail: adelmans�
itadel.edu, mayerm�
itadel.edu, rosidivitom�
itadel.edu
This paper 
onsiders the Hippar
os photometry (ESA 1997) of luminosity 
lass III{VO4{B5 stars in the Bright Star Catalogue, 5th edition (Ho�eit & Warren 1991) and theSupplement of the 4th edition (Ho�eit et al. 1983). These stars in
lude �2 CVn vari-ables, � Cep stars, e
lipsing binaries in
luding Algol and � Lyr types, rotating ellipsoidalvariables, 
 Cas variables, irregular and slow irregular variables, mi
rovariables, slowlypulsating B stars, semi-regular variables, SX Ari stars, spurious variables due to dupli
-ity, unresolved variables, and 
onstant stars. Table 1 lists the mean amplitudes, whi
hindi
ate the mean variability of those spe
tral types with at least 3 
lass members. Weex
luded stars with spurious variability due to dupli
ity. The Hippar
os photometry doesnot 
on�rm the reported variability of some stars whi
h might indi
ate a 
hange in thestellar behavior or re
e
t the quality of the previous photometry. The mean amplitudesof the luminosity 
lass III stars ex
luding the larger amplitude variables are equal to orgreater than those of the 
orresponding supergiants (Adelman, Y�u
e & Engin 2000). Thevalues in Table 1 are generally greater than those of 
ooler stars (see, e.g. Adelman, Gen-try & Sudiana 2000) indi
ating that variability is greater among these stars than among
ooler stars.Table 2 (available ele
troni
ally from the IBVS site as 5008-t2.tex and 5008-t2.txt)
ontains individual stars values in
luding those whi
h were not used in 
ompiling themeans. It gives for ea
h star the HR number (if any), names (Bayer, Flamsteed, or variablestar designation), the V magnitude from the Bright Star Catalog or its Supplement, thespe
tral type, the Hippar
os number, the standard error (mag), the amplitude (mag), and
omments (type of variable and the NSV number if there was not spa
e in the Names
olumn). Table 3 presents sele
ted stars with amplitudes of variability whi
h are � 0:m10,whi
h is signi�
antly greater than the mean amplitude values. The majority of the well-known variables are 
 Cas variables. A few others and many stars with amplitudesbetween 0:m05 and 0:m09 listed in Table 2 need further observations.A
knowledgements: SJA wishes to thank the Citadel Development Foundation for theirsupport. MRM has a LIFE s
holarship from the State of South Carolina.
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Table 1: The mean amplitudes of various types of B6 through B9 starsSp. 
lass No. Mean ampl. Comment07.5III 3 0.027� 0.006B0III 7 0.101� 0.198 0.027� 0.008 without HR 1260B0.5III 15 0.034� 0.011 0.031� 0.005 without V1012 S
oB1III 10 0.042� 0.013B1.5III 11 0.055� 0.064 0.030� 0.013 without MX Pup & LS MusB2III 19 0.096� 0.092 0.055� 0.034 without AX Mon, HP CMa, V767 Cen, & BW VulB3III 29 0.054� 0.082 0.036� 0.019 without NSV 4879 & V3792 SgrB4III 9 0.058� 0.054 0.033� 0.022 without � Tau & EW La
B5III 31 0.034� 0.015 0.032� 0.012 without V757 MonB2III/IV 3 0.020� 0.010B3III/IV 4 0.045� 0.017 0.037� 0.006 without MX CMaB0IV 6 0.075� 0.088 0.025� 0.010 without V750 Mon and FY CMaB0.5IV 8 0.079� 0.098 0.030� 0.013 without V1294 Aql & AH CepB1IV 6 0.033� 0.020B1.5IV 12 0.043� 0.046 0.024� 0.008 without � CMa & NSV 6943B2IV 44 0.049� 0.049 0.032� 0.020 without 6 G Cas stars & KP PerB2.5IV 25 0.042� 0.056 0.027� 0.010 without FW CMa & NT PegB3IV 44 0.035� 0.033 0.028� 0.014 without V817 Cen, �1 Aps, & 6 V382 CepB4IV 15 0.043� 0.039 0.030� 0.018 without V3894 Sgr & V2148 CygB5IV 29 0.032� 0.019 0.030� 0.014 without HR 1772B2IV{V 52 0.040� 0.051 0.028� 0.016 without V960 Tau, 28 o CMa, V955 Cen, & IN PegB2.5IV{V 3 0.027� 0.006O6.5V 4 0.030� 0.014O9V 5 0.042� 0.029 0.030� 0.014 without LZ CepO9.5V 4 0.060� 0.045 two stars 
onstant, two variableB0V 9 0.091� 0.170 0.035� 0.022 without SZ CamB0.5V 8 0.038� 0.030 0.027� 0.010 without EM CepB1V 30 0.063� 0.065 0.035� 0.020 without 6 stars with amplitudes of 0.10 or moreB1.5V 21 0.038� 0.046 0.029� 0.015 without V436 PerB2V 77 0.050� 0.050 0.032� 0.016 without 11 stars with amplitudes of 0.10 or moreB2.5V 49 0.046� 0.040 0.030� 0.015 without 8 stars with amplitudes of 0.10 or moreB3V 107 0.039� 0.029 0.033� 0.016 without 6 stars with amplitudes of 0.10 or moreB4V 33 0.066� 0.063 0.038� 0.020 without 7 stars with amplitudes of 0.10 or moreB5V 110 0.043� 0.050 0.032� 0.016 without 8 stars with amplitudes of 0.10 or more

Table 3: O4{B5 III{V stars with amplitudes � 0:m10Name HD Sp. type HIP SE Amp. CommentAO Cas 1337 O9IIInn 1415 0.0101 0.18 ELLHR 1260 25638 B0III 19272 0.0420 0.55 UMX Pup 68980 B1.5IIIe 40274 0.0079 0.23 GCASLS Mus 113120 B1.5IIIne 63688 0.0040 0.11 GCAS48 � Eri 29248 B2III 21444 0.0064 0.12 BCEPAX Mon 45910 B2IIIpeShell 31019 0.0077 0.16 I10 FT CMa 48917 B2IIIe 32292 0.0043 0.11 GCASHP CMa 49131 B2III 32385 0.0140 0.35 GCASV767 Cen 120991 B2IIIe 67861 0.0085 0.26 GCASBW Vul 199140 B2IIIe 103191 0.0091 0.22 BCEPDD La
 214993 B2III 112031 0.0049 0.11 BCEPNSV 4879 91188 B3IIIe 51444 0.0066 0.12 EBV3792 Sgr 165814 B3III 88905 0.0241 0.46 EB123 � Tau 37202 B4IIIpe 26451 0.0118 0.13 E:
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Table 3 (
ont.)Name HD Sp. type HIP SE Amp. CommentEW La
 217050 B4IIIep 113327 0.0023 0.16 GCASCC Cas 19820 O9IV 15063 0.0033 0.12 EB/DMV750 Mon 53367 B0IVe 34116 0.0094 0.24 GCASFY CMa 58978 B0IV:pe 36168 0.0034 0.11 GCASV1294 Aql 184279 B0.5IVe 96196 0.0106 0.25 GCASAH Cep 216014 B0.5IV* 112562 0.0082 0.25 EW13 � CMa 50013 B1.5IVne 32759 0.0037 0.15 GCASNSV 6943 133738 B1.5IV* 74147 0.0046 0.13 GCASKP Per 21803 B2IV 16516 0.0029 0.11 BCEPFV CMa 54309 B2IVe 34360 0.0035 0.27 GCASV374 Car 66194 B2IVpne 38994 0.0042 0.11 GCASV345 Car 78764 B2IVe 44626 0.0041 0.10 GCASQY Car 88661 B2IVpne 49934 0.0042 0.11 GCASÆ Cen 105435 B2IVne 59196 0.0067 0.13 GCAS7 � Oph 148184 B2IV:pe 80569 0.0033 0.15 GCASFW CMa 58343 B2.5IVe 35951 0.0079 0.28 GCASNT Peg 203699 B2.5IVne 105623 0.0071 0.15 GCASV817 Cen 105521 B3IV 59232 0.0097 0.15 GCAS�1 Aps 137387 B3IVe 76013 0.0031 0.10 GCAS6 V382 Cep 203467 B3IVe 105268 0.0016 0.17 GCASV3894 Sqr 161756 B4IVe 87163 0.0072 0.15 EBV2148 Cyg 201733 B4IVpe 104483 0.0015 0.10 EAHR 1772 35165 B5IVnpe 25007 0.0031 0.10 EW:120 V960 Tau 36576 B2IV{Ve 26064 0.0052 0.10 GCAS28 o CMa 56139 B2IV{Ve 35037 0.0011 0.25 GCASV955 Cen 114800 B2IV{Vnep 64578 0.0036 0.11 U31 IN Peg 212076 B2IV{Ve 110386 0.0094 0.29 GCASÆ Cir 135240 O8.5V 74778 0.0016 0.15 EAV1081 S
o 158186 O9.5V 85569 0.0012 0.12 EASZ Cam 25639 B0V 19270 0.0393 0.54 EA/DMEM Cep 208392 B0.5V* 108073 0.0055 0.11 EWV801 Cas 19243 B1Ve 14626 0.0036 0.10 I25  1 Ori 35439 B1Vpe 25302 0.0048 0.15 GCASW Ori 36695 B1V 26063 0.0086 0.27 EBFR CMa 44458 B1Vpe 30214 0.0020 0.13 GCASNN CMa 58011 B1Ve 35769 0.0143 0.25 GCASV357 La
 212044 B1Vpnne 110287 0.0043 0.13 GCAS1 V436 Per 11241 B1.5V 8704 0.0008 0.23 EA/D� Per 10516 B2Vep 8068 0.0031 0.11 GCASV777 Cas 11606 B2Vne 8980 0.0066 0.17 SR56 DX Eri 30076 B2Ve 22024 0.0041 0.10 GCAS105 V1155 Tau 32991 B2Ve 23883 0.0074 0.14 UV434 Aur 37657 B2Vne 26872 0.0051 0.14 IGU CMa 52721 B2Vne 33868 0.0064 0.22 EBOT Gem 58050 B2Ve 35933 0.0022 0.19 GCASV387 Pup 62753 B2Vne 37675 0.0055 0.12 GCAS
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Table 3 (
ont.)Name HD Sp. type HIP SE Amp. Comment66 V2048 Oph 164284 B2Ve 88149 0.0067 0.17 GCASV2119 Cyg 194335 B2Ven 100574 0.0025 0.10 GCAS66 � Cyg 202904 B2Vne 105138 0.0037 0.27 GCAS11 BV Cam 32343 B2.5Ve 23734 0.0033 0.12 GCASV695 Mon 65875 B2.5Ve 39172 0.0029 0.12 GCASV375 Car 67536 B2.5Vn 39530 0.0042 0.11 BCEPCO Cir 129954 B2.5Ve 72438 0.0021 0.13 GCASCX Dra 174237 B2.5Ve 92133 0.0086 0.17 GCAS12 V395 Vul 187811 B2.5Ve 97679 0.0043 0.11 GCAS28 V1624 Cyg 191610 B2.5Ve 99303 0.0021 0.10 SXARI39 " Cap 205637 B2.5Vpe 106723 0.0086 0.16 GCASOW Pup 60606 B3Vne 36778 0.0073 0.15 GCASV462 Car 66768 B3Vn: 39310 0.0067 0.17 EBV438 Pup 71302 B3V 41250 0.0010 0.17 EAHR 6274 152478 B3Vnep 82868 0.0031 0.10 IV543 Lyr 176502 B3V 93177 0.0043 0.10 BCEPV378 And 217543 B3Vpe 113640 0.0030 0.10 LLQ CMa 52356 B4Vn 33673 0.0044 0.14 GCASPQ Pup 67888 B4V 39866 0.0016 0.16 GCASAI Pyx 75112 B4V 43114 0.0069 0.13 GCASPP Car 91465 B4Vne 51576 0.0076 0.23 GCASV518 Car 92938 B4V 52370 0.0113 0.16 GCAS� Cir 131492 B4Vnpe 73129 0.0126 0.27 GCASV532 Lyr 171406 B4Ve 90970 0.0013 0.10 GCAS37  Per 22192 B5Ve 16826 0.0058 0.11 GCAS15 DV Cam 34233 B5V 24836 0.0013 0.12 EAV1369 Ori 34959 B5Vp 25011 0.0020 0.21 IV420 Pup 67698 B5Ve 39834 0.0073 0.27 GCAS78190 B5V 44545 0.0022 0.10 SVV716 Cen 124195 B5Ve 69491 0.0091 0.41 EB/KEQS Aql 185936 B5V 96840 0.0014 0.11 EAV379 Vul 187640 B5V 97572 0.0008 0.11 GCASV2163 Cyg 204860 B5.5Ve 106145 0.0046 0.13 SR

Referen
es:Adelman, S. J., Y�u
e, K., Engin, S., 2000, IBVS, No. 4946Adelman, S. J., Gentry, M. L., Sudiana, I. M., 2000, IBVS, No. 4968ESA, 1997, The Hippar
os and Ty
ho Catalogs, SP-1200Ho�eit, D., Saladyga, P., Wlasuk, P., 1983, A Supplement to the Bright Star Catalogue,Yale University Observatory, New Haven, CTHo�eit, D., Warren, W. H., Jr., 1991, The Bright Star Catalogue, 5th Rev. Ed., ADCSele
ted Astronomi
al Catalogs, Vol. 1, NASA Goddard Spa
e Flight Center
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V807 Cas IS AN ECLIPSING BINARY STARGARCIA-MELENDO, E.1; HENDEN, ARNE A.21 Esteve Duran Observatory, Montseny 46 { Urb. El Montanya, 08553 Seva, Spaine-mail: duranobs�astrogea.org2 USRA/USNO, P.O. Box 1149, Flagsta�, AZ 86002{1149, USA, e-mail: aah�nofs.navy.mil

Name of the obje
t:V807 Cas = HIP 114552 = GSC 4010 285Equatorial 
oordinates: Equinox:R.A.= 23h12m13:s0 DEC.= +59Æ35059:002 2000.0Observatory and teles
ope:Esteve Duran Observatory, 0.6-m Cassegrain teles
ope;US Naval Observatory Flagsta� Station, 1.0-m Rit
hey{Chr�etien teles
opeDete
tor: CCD in both 
asesFilter(s): B, V , R
, I
Comparison star(s): GSC 4010 463

Figure 1.
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Che
k star(s): GSC 4010 1201Transformed to a standard system: Johnson{CousinsStandard stars (�eld) used: Landolt standards (Landolt, 1992)Availability of the data:Upon requestType of variability: EBRemarks:V807 Cas was dis
overed as a variable star by the Hippar
os mission (ESA, 1997).It was 
lassi�ed as a periodi
 variable with a 0:d97463 period, a mean V magnitudeof 10:m79, and an average B�V = 0:m340 without spe
ifying variability type. V807Cas is in the 
enter of PK110{0.1, whi
h was initially 
lassi�ed as the planetarynebula We 1{12. Re
ent spe
tros
opi
 data by Kimeswenger (1998) indi
ate thatV807 Cas has a B1V spe
tral type, and that We 1{12 is not a planetary nebula butan isolated H II region, as was also suggested by earlier works (e.g. Zijlstra et al.1990; Kaler and Feibelman 1985). Kimeswenger also 
laims that V807 Cas is theonly sour
e of ex
itation of the H II 
loud.Our analysis of the satellite data suggested that V807 Cas was a
tually an EBe
lipsing binary star with a period 
lose to twi
e the one given in the Hippar
os
atalogue. To investigate further about the variable nature of V807 Cas, this obje
twas observed in a 
ollaborative program between Esteve Duran Observatory andthe U.S. Naval Observatory Flagsta� Station. This star was monitored in the Vband for 17 nights, from July to September 1997. Table 1 (available ele
troni
allythrough IBVS Web-site as 5009-t1.txt) lists the standard V magnitudes and 
olorindi
es of �eld stars near the variable.Observations show that V807 Cas is in fa
t an EB e
lipsing binary system witha period 
lose to two days (Figure 1). The phased light 
urve presents a primaryminimum with a depth of 0.18 magnitudes, and a se
ondary minimum during whi
hthe star fades 0.11 magnitudes. At maximum light, V807 Cas has a V magnitude of10:80� 0:01. It was also found an average B�V = 0:319� 0:003. After 
ombiningour data with HIPPARCOS photometry the following ephemeris was 
omputed:Min: I = HJD 2450652:428 + 1:d949189�E:�0:006 �0:000015If V807 Cas is a
tually the sour
e of ex
itation of PK110{0.1, additional photo-metri
 and spe
tros
opi
 data might help to solve the system, and obtain a morepre
ise measurement of the H II region distan
e and its properties.A
knowledgements:This work made use of the SIMBAD data base, operated at CDS, Strasbourg,Fran
e.

Referen
es:ESA, 1997, The Hippar
os and Ty
ho Catalogues, ESA SP-1200Kaler, J. B., Feibelman, W. A., 1985, PASP, 97, 660Kimeswenger, S., 1998, MNRAS, 294, 312Landolt, A. U., 1992, AJ, 104, 340Zijlstra, A., Pottas
h, S., Bignell, C., 1990, A&AS, 82, 273
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ember 2000HU ISSN 0374 { 0676HD 264300 IS A LOW AMPLITUDE RED VARIABLEGOMEZ-FORRELLAD, J.M.1;2; HENDEN, A.A.31 Grup d'Estudis Astronomi
s, Apartado 9481, 08080 Bar
elona, Spain, e-mail: jmgomez�astrogea.org2 Esteve Duran Observatory Foundation, El Montanya-Seva, 08553 Seva, Spain3 USRA/USNO, P.O. Box 1149, Flagsta�, AZ 86002-1149, USA, e-mail: aah�nofs.navy.mil
Name of the obje
t:HD 264300 = BD+05Æ1417 = GSC 156 1457 = SAO 114441Equatorial 
oordinates: Equinox:R.A.= 6h48m30:s12 DEC.= +5Æ00026:0092 2000.0Observatory and teles
ope:Mollet Observatory, 0.41-m Newtonian teles
ope;U.S. Naval Observatory, 1-m Rit
hey{Chr�etien teles
opeDete
tor: CCDFilter(s): B, V , R
, I
Comparison star(s): GSC 156 1475Che
k star(s): NoneTransformed to a standard system: Johnson{CousinsStandard stars (�eld) used: Landolt standards (1992)Availability of the data:From the IBVS Web-site as 5010-t1.txtType of variability: L:Remarks:While performing observations of the new e
lipsing binary star GSC 156 1365(Gomez et al., 2000) it was found that HD 264300, with a V magnitude of 9.39(B � V = 1:31) and K5 spe
tral type, was slightly variable. The star was ob-served in the V band for 89 nights from 1997 to 1998. Additional observationswere also obtained in the BR
I
 bands. Data show that during this period the Vmagnitude of this star 
u
tuated between 9.32 and 9.42 with an apparent irregularbehaviour (Figure 1). The following 
olor indi
es were obtained for HD 264300:B � V = 1:298� 0:016, V �R
 = 0:668� 0:032, and R
 � I
 = 0:609� 0:023.
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Figure 1.
Referen
es:Gomez-Forrellad, J.M., Henden, A.A., Guarro-Flo, J., 2000, IBVS, No. 4972Landolt, A.U., 1992, AJ, 104, 340
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1994 BV PHOTOELECTRIC OBSERVATIONS OF CG CygDAPERGOLAS, A.1; KONTIZAS, E.1; KONTIZAS, M.21 National Observatory of Athens, Institute of Astronomy and Astrophysi
s, I. Metaxa and Vas. Paulou,Palaia Penteli, GR{152 36, Athens, Gree
e, e-mail: adaperg�astro.noa.gr; ekonti�astro.noa.gr2 Se
tion of Astrophysi
s Astronomy and Me
hani
s, Department of Physi
s, University of Athens,GR{157 83, Athens, Gree
e, email: mkontiza�

.uoa.gr

Photometri
 observations for CG Cyg have been reported previously by Dapergolas etal. (1994); He
kert (1994); Zeilik et al. (1994) and referen
es therein. The star is amongthe most pe
uliar ones of the short-period 
hromospheri
ally a
tive binary stars. As notedby Dapergolas et al. (1994) the system presents irregularities outside of the e
lipses andthe depths of the minima 
hanges with time. All these suggests that CG Cyg is a 
omplexsystem, with 
hanging a
tive regions, due probably to photospheri
 a
tivity.CG Cyg was observed for the period 4{16 August 1994 with the 1.2-m Kryonerionteles
ope and a single 
hannel photon 
ounting photometer des
ribed by Dapergolas andKorakitis (1987). The photometer employs a high gain 9789QB phototube and 
onven-tional B, V �lters. Its output is fed to a mi
ro
omputer enabling rapid data a

ess. Thedata redu
tion method is the standard one and as a 
omparison star BD+34Æ4216 wasused. The 
onstan
y of the 
omparison star was veri�ed by Milone et al. (1979). Thedata presented here were obtained with an a

ura
y of �0:m015. Table 1 lists the dates ofobservations and phases 
overed and number of points obtained. Our observations wherenearly simultaneous with those of He
kert (1994).In Table 2 the times of minima and the O�C values are listed for the V and B bands,respe
tively. Times of minima are 
al
ulated using the method des
ribed by Kwee andvan Woerden (1956) whereas the O�C values were determined from the linear ephemerisHJDmin I = 2439425:1221 + 0:d631141� E, given by Milone and Ziebarth (1974).The data are modeled using the Information Limit Optimization Te
hnique (ILOT)des
ribed by Budding and Zeilik (1987). The main assumptions of the ILOT are: (1) thea
tivity in general is most apparent in the hotter (primary) star, (2) ma
ulation e�e
ts areseparable from proximity and e
lipse e�e
ts, and (3) a 
ool 
ir
ular spot model adequatelyrepresents the key parameters of stellar magneti
 a
tivity{these are longitude, latitude,size (area), and temperature of the a
tive (spotted) regions.The derived residuals from the initial �t of Fig. 1a are plotted in Fig. 1
. Then intothe distortion wave a 
ir
ular spot of 0 K temperature was �tted. The results are seen inTable 3. The �ts are performed independently for both 
olours V and B. The results ofthe spot �tting agree, within the errors, to those found by Zeilik et al. (1994) and He
kert(1994). It is found that the spot for CG Cyg tend to 
luster in A
tive Longitude Belt,around the 270Æ as it is noti
ed by Zeilik et al. (1994). We tested several times to �t a
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Table 1: Dates of observations and phases 
overedJD Date Phase Points2440000+ V B9569 04 August 1994 .77 .12 95 819570 05 August 1994 .36 .78 113 1109572 07 August 1994 .56 .84 92 939577 12 August 1994 .45 .88 111 1139578 13 August 1994 .01 .48 134 1329579 14 August 1994 .67 .09 112 1129581 16 August 1994 .78 .14 92 91
Table 2: Types and times of minimaV 
olour B 
olourDate Type HJD O � C HJD O � C2440000+ 2440000+4/8/1994 I 9569:4836� :0002 0.051 9569:4837� :0001 0.0515/8/1994 II 9570:4324� :0012 0.554 9570:4323� :0004 0.55412/8/1994 II 9577:3740� :0006 0.553 9577:3742� :0005 0.55313/8/1994 I 9578:3197� :0003 0.051 9578:3199� :0001 0.05114/8/1994 I 9579:5821� :0001 0.051 9579:5821� :0001 0.05116/8/1994 I 9581:4758� :0002 0.052 9581:4758� :0002 0.052
Table 3: CG Cyg spot parametersV band B bandLongitude �1 276.7� 8:0 286.6� 7:6Latitude �1 56.2� 33:6 62.1� 20:3Radius 
1 10.4� 4:8 12.0� 4:5�2 84.6 87.
Table 4: CG Cyg 
lean parametersFilter L1 k = r2=r1 ��0 r1 i (deg) L2 �2V 0:689� :030 0:936� :056 �18:37� 0:1 0:240� :006 82:2� :4 0:288� :046 80.5B 40:707� :023 0:956� :045 �18:37� 0:1 0:237� :005 82:1� :3 0:273� :004 80.8
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Figure 1. Initial, 
lean and spot �ts. Phases are given in degrees
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se
ond spot with �xed latitude at 45Æ, as it is des
ribed by He
kert (1994), but the resultswere very un
ertain. This result means that our data sample with S=N � 75 is unableto dete
t small spots. This is in agreement with a series of veri�
ation tests of the ILOTprograms reported by Rhodes et al. (1990). However, a small distorsion in the observedlight 
urve of the star is seen toward the �rst quadrature of the system (see spot �t inFig. 1
). This distorsion was more evident a few days later when the star was observedfrom Mt. Laguna with the 61-
m teles
ope (He
kert 2000) and 
learly showed a se
ondspot.The results of spot �tting where inserted in the initial �t model and a 
lean �ts wasmade (Fig. 1b). So the distortion wave was removed and the 
lean parameters are seenin Table 4. The values of L1, k, r1, i (deg), and L2 agree with those found by Zeilik etal. (1994) and He
kert (1994). From the results presented in Table 4 assuming 
onstantin
lination i and phase 
orre
tion ��0 the mass ratio q = m2=m1 of the system 
anbe derived. For V 
olour and for B the values of mass ratio are q = 0:571 � 0:108 andq = 0:647�0:089 respe
tively. These values are in agreement with those found by He
kert(1994) and Popper (1993), and strengthen the hypothesis that the mass ratio of CG Cygis lower than 1.0.From our data set it seems that CG Cyg 
hanges its spot stru
ture rather rapidly andprobably is one of the most a
tive RS CVn type binary system.The authors would like to a
knowledge the Greek General Se
retariat of Resear
h andTe
hnology for �nan
ial support and one of the authors, D. A., wishes to express hissin
ere thanks to Dr. P. He
kert for his helpful suggestions.
Referen
es:Budding, E., and Zeilik, M., 1987, Astrophys. J., 319, 827Dapergolas, A., Kontizas, E., and Kontizas, M., 1994, IBVS, No. 4051Dapergolas, A., and Korakitis, R., 1987, Pub. Nat. Obs. of Athens, Series II, No. 28He
kert, P., 1994, IBVS, No. 4127He
kert, P., 2000, private 
ommuni
ationKwee, K.K., and Van Woerden, K.E., 1956, Bull. Astr. Inst. Netherlands, 12, 327Milone, E.F., and Ziebarth, K.E., 1974, Publ. Astron. So
. Pa
i�
, 86, 684Milone, E.F., Castle., K.G., Swadrom, D., Burke, E.W., Hall, D.S., Mi
hlovi
, J.E., andZissell, R.E., 1979, Astron. J., 84, 417Popper, D.M., 1993, Astrophys. J., 404, L67Rhodes, M., Budding, E., and Zeilik, M., 1990 in Cool stars, stellar systems, and the Sun,Pro
eedings of the 6th Cambridge Workshop, Astr. So
. of the Pa
i�
, p. 252Zeilik, K., Gordon, S., Jaderlund, E., Ledlow, M., Summers, D.L., He
kert, P.A., Budding,E., and Banks, T.S., 1994, Astrophys. J., 421, 303
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NSV 24505: A SEMIREGULAR VARIABLELLOYD, C.1; COLLINS, M.J.2; TAKAMIZAWA, K.3; HASEDA, K.41 Spa
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NSV 24505 (GSC 1578-1162, 18h33m47:s58, +19Æ02014:007, V = 11:2) was found to bevariable during the photographi
 survey 
ondu
ted by Collins (1992) as part of the UKNova Sear
h Programme, and reported under the name TAV 1831+19, assigned by TheAstronomer group. It is not re
orded on the True Visual Magnitude Photographi
 StarAtlas but does appear on the Atlas Stellarum. The NSV designation was given in there
ent supplement (Kazarovets et al. 1998) on the basis of Collins' report 
overing the �rstthree years of observations. Photographi
 observations have 
ontinued up to the presenttime and an analysis of these, together with additional observations by Takamizawa andHaseda, is presented here.The variable is the northern 
omponent of a 
lose (� 500) N-S pair with the slightlyfainter star, GSC 1578-1746 (V = 12:1). The GSC and USNO A1.0 
atalogues give similarpositions but the pair does not appear in USNO A2.0. The variable is also identi�ed withthe weak infrared sour
e FSC 18315+1859.Collins' observations were made with a 135-mm 
 f=2:8 lens and re
orded on gashypered Kodak Te
hPan 2415 �lm. Takamizawa and Haseda's observations were bothmade with 10-
m f=4 twin patrol 
ameras using Kodak T-Max 400 �lm. The band passof all the systems givingmpv is very broad. The magnitude of the variable was determinedby visual inspe
tion of the �lms, relative to nearby stars with GSC magnitudes.The data were analysed using a least-squares sine periodogram, whi
h is shown inFigure 1. The only signi�
ant peaks appear at a period of 163 days and its 1-year and1-day aliases. A �t to the data with this period gives an amplitude, �m � 0:m7 whi
h isnot unexpe
ted for a semiregular variable. The phase diagram for this period is shown inFigure 2. After subtra
ting this variation from the data a sear
h for se
ondary periodsrevealed nothing. The quantity of data merits a 
loser look at the light 
urve, whi
his shown in some detail in Figure 3. Di�erent types of behaviour are 
learly visible atdi�erent times. A strong 
y
li
al, pattern 
onsistent with the 163 day period 
an beseen (JD � 2447600, 2449000) but there are also very rapid variations, where the wholemagnitude range is 
overed in � 30 days (JD � 2448350, 2449850), and 
y
les with onlymarginal variation (JD � 2448000, 2451300). Re
ent visual observations dis
ussed byCollins et al. (2001) suggest more rapid variations, although their extent is diÆ
ult toassess.
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Figure 1. The least-squares sine periodogram of all the photographi
 data, showing the relativestandard deviation with frequen
y. The main feature lies at a period of 163 days, while the se
ondfeature is the 1-year alias. Other than the 1-day aliases there are no signi�
ant features above 0.1
y
les day�1

Figure 2. The phase diagram of the photographi
 data folded with a period of 163 days, with the dataof Collins (�lled 
ir
les and upper limits), Takamizawa (�lled squares) and Haseda (�lled triangles)identi�ed
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Figure 3. Light 
urve of NSV 24505 for 1989{2000, from the photographi
 observations. The samesymbols are used as in Figure 2. Ea
h panel shows 1200 days and the di�erent phases of 
y
li
al,marginal and rapid variation 
an be seen. The mean light 
urve from Figure 2 has been over plotted
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NSV 24505 is shown to be a semiregular variable with a basi
 period of 163 days, whi
hhas remained viable through over ten years of data. Signi�
ant additional variation inthe form of larger and more rapid variations are superimposed together with periods ofredu
ed a
tivity. There do not appear to be any signi�
ant se
ondary periodi
ities.

Referen
es:Collins, M.J., 1992, The Astronomer, 29, No. 341, 115Collins, M.J., Lloyd, C., Jones, C., Takamizawa, K., Haseda, K., 2001, The Astronomer,in pressKazarovets, E.V., Durlevi
h, O.V., Samus, N.N., 1998, New Catalogue of Suspe
ted Vari-able Stars. Supplement { Version 1.0, Institute of Astronomy of the Russian A
ad-emy of S
ien
es and Sternberg Astronomi
al Institute
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The re
urrent nova T Coronae Borealis is 
lassi�ed as a symbioti
 star with one of theshortest orbital period, as well as the longest period 
ata
lysmi
 variable. H� observationshave been obtained by Anupama & Prabhu (1991), Anupama (1997), and Hri
 et al.(1998). Variability and orbital modulation of the equivalent width were reported in thesepapers.Here we present new H� data a
quired during the last years. The H� observations ofT CrB were obtained during the period February 1993{September 2000 with the Coud�espe
trograph of the 2.0-m RCC teles
ope at the Bulgarian NAO \Rozhen" using di�erentCCD dete
tors. The data pro
essing has been done with the IRAF software pa
kage.The equivalent widths (EW) of the H� emission lines are measured relatively to the lo
al
ontinuum and are summarized in Table 1. The typi
al error of the measurements isabout 10 per 
ent.Hereafter, we will use the spe
tros
opi
 ephemeris T0 = JD 2447918:62 + 227:d5687�Eof Fekel et al. (2000). The zero epo
h 
orresponds to a time of maximum velo
ity of thered giant.The long term behaviour of the EW(H�) is presented in Fig. 1a. The data beforeJD 2448500 are from Anupama & Prabhu (1991). The data after it are our observationsand four measurements by Miko lajewski et al. (1997). A new maximum is observedsometimes between JD 2450600{2450900 when the EW(H�) rea
hed values � 20 �A. Itde
reased slowly to values < 5 �A after this maximum. This behaviour is more or lesssimilar to variability observed around JD 2447000. In both 
ases the EW rea
hed values� 30 �A and dropped to < 5 �A on a time s
ale of about 1000 days, although the evolutionin the former one seems to be slightly steeper.The highest values in our data set are EW(H�) � 30 �A. It deserves to be noted thatour highest values are at phase 0.36 of the 227:d5687 period. Anupama & Prabhu (1991)observed extreme values at a 
lose orbital phase, i.e. EW(H�) � 35 �A at JD 2446860,
orresponding to orbital phase 0.35. Analyzing photographi
 and visual light 
urves, Peel(1990) dis
overed a tenden
y for short lived brightenings to o

ur at phases 0.33 and0.20 (re
al
ulated in terms of the ephemeris used here). The 
are like events of 1963and 1975 (see Palmer & Afri
ano 1982 and referen
es therein) are at phases 0.55 and 0.38respe
tively. All these results support the idea that short lived eruptions o

ur sometimes,most probably around phase � 0:35.
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Table 1: H� observations of T CrBHJD EW HJD EW HJD EW HJD EW2400000 + [�A℄49024.62 7.5 50244.29 16.9 51007.41 13.4 51247.41 10.349027.62 6.4 50321.35 14.6 51028.28 14.9 51247.49 11.249180.49 3.1 50564.52 18.4 51028.37 13.9 51441.30 5.949225.43 6.8 50565.48 20.4 51029.28 14.9 51441.31 6.549353.63 5.7 50566.36 21.2 51029.35 14.9 51632.53 7.349353.65 5.8 50618.34 28.4 51030.35 15.1 51632.55 7.049356.64 4.4 50705.23 18.2 51030.36 14.6 51681.31 4.349376.54 3.7 50705.24 17.8 51031.26 14.0 51681.33 4.549491.51 3.2 50732.19 30.0 51031.28 14.4 51717.38 6.550115.55 5.3: 50732.21 31.3 51091.23 11.5 51742.30 4.250181.47 15.4 50881.48 13.8 51091.24 11.0 51742.32 4.650182.40 19.6 50919.45 20.8 51096.25 9.8 51774.27 5.450182.54 18.3 50919.50 21.0 51096.26 10.1 51774.28 5.550211.39 12.8 50923.48 20.7 51184.59 6.4 51775.31 4.750212.48 17.4 50969.30 13.4 51184.61 7.3 51805.27 2.450242.32 13.3 51004.29 12.7 51185.63 8.450243.31 14.0 51005.40 11.9 51185.66 9.550244.44 17.4 51006.43 13.6 51186.58 7.6

It is diÆ
ult to say what 
an be the reason for this short 
are like events. Most probablythey are resulting from in
rease of mass transfer. However, the orbit is assumed to bealmost 
ir
ular, with e

entri
ity e < 0:02, and perhaps this is a spurious e

entri
ity,result of tidal e�e
ts (Kenyon & Gar
ia 1986; Bel
zy�nski & Miko lajewska 1998). In any
ase it is remarkable that the majority of the brightening events (of the EW(H�) and theopti
al magnitude) takes pla
e around � 0:35.In the previous investigations, a modulation of the EW(H�) with the orbital phase hasbeen supposed (i.e. Hri
 et al. 1998). We performed periodogram analysis applying PDM(Stellingwerf 1978) and CLEAN (Roberts et al. 1987) algorithms. We used the whole dataset and di�erent subsets, with and without subtra
tion of �t to the data. The �ts were loworder polynomial over the whole data set or over the lower values only. Very weak tra
esof the orbital period are visible only when we use our data after removing the highestvalues, i.e. using only the points with EW < 25 �A. The 
orresponding periodogram isplotted in Fig. 1b.In Fig. 1
 we plotted our data folded with the orbital period of 227.5687 days. In thispanel the 
ir
les represent values less than 25 �A, and the 
rosses refer to EW > 25 �A. Asthe 
rosses are very di�erent from the other measurements, we suppose that the extremevalues above 25 �A are 
aused by short lived brightenings. If we have in mind the 
ir
lesonly (i.e. EW < 25 �A) two maxima appear to be visible. One is at phase about 0.9{1.2and the se
ond at 0.6. They are shifted relatively to the maxima dete
ted by Hri
 et al.(1998), even if we use the same ephemeris. It is worth noting that in Fig. 1
 the dataare plotted without subtra
ting any �t. The fa
t that our maxima are shifted relativelyto those dete
ted by Hri
 et al. (1998) points out that the variability of the H� indu
edby the binary rotation, is not very stable, if it exists at all. Hri
 et al. (1998) suggestedthat the orbital modulation of H� might be a result of the presen
e of two other emitting
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Figure 1. The EW(H�) variability of T CrB. a) The long term behaviour. Two maxima are visibleabout JD 2446800 and about JD 2450700. b) Periodogram for the EW(H�) using only our data andvalues less than 25 �A. The asterisks indi
ate the orbital and half orbital period. 
) Our EW(H�)observations folded with the orbital period. The 
ir
les refer to EW < 25 �A, and the 
rosses refer toEW > 25 �A
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regions (whi
h emission is superimposed on the emission of the a

retion disk) | oneidenti�ed with the gas stream through the inner Lagrangian point (L1) and the se
ondfed by matter rotating around the hot 
omponent but not 
aptured by the a

retion disk.The shift of our maxima as well as the big s
atter indi
ate that the position of these tworegions is probably variable. This 
ould be a result of variability of the mass transfer rate,the angular momentum transfer rate, or/and variability of the size of the a

retion disk.It deserves noting that the IUE observations of the integrated UV-
ux (1250{3200 �A)during the period JD 2446000{JD 2447200 do not exhibit 
onsiderable variations (Selvelliet al. 1992). In the same time (see Fig. 1a) the EW(H�) shows an in
rease from 10 �Ato 30 �A followed by a de
rease to values less than 5 �A. Be
ause the integrated UV 
uxis a good representation of the mass a

retion rate, this points out that the variability ofH� is probably a result of 
hanges in the angular momentum a

retion rate and the size(and/or the stru
ture) of the a

retion disk rather than 
hanges in the mass a

retionrate.High resolution observations and analysis of the H� emission line pro�les 
ould throwa new light over this issue.We a
knowledge the support by the Junta de Andalu
��a (Spain).
Referen
es:Anupama, G.C., 1997, in Physi
al Pro
esses in Symbioti
 Binaries and Related Systems,J. Miko lajewska (ed.), Conferen
e held at Koninki, Poland, p. 117Anupama, G.C., Prabhu, T.P., 1991, MNRAS, 253, 605Bel
zy�nski, K., Miko lajewska, J., 1998, MNRAS, 296, 77Fekel, F.C., Joy
e, R.R., Hinkle, K.H., Skrutskie, M.F., 2000, AJ, 119, 1375Hri
, L., Petr��k, K., Urban, Z., Niar
hos, P., Anupama, G.C., 1998, A&A, 339, 449Kenyon, S.J., Gar
ia, M.R., 1986, AJ, 91, 125Miko lajewski, M., Tomov, T., Kolev D., 1997, IBVS, No. 4428Palmer, L.H., Afri
ano, J.L., 1982, IBVS, No. 2069Peel, M., 1990, J. Br. astr. Ass., 100, 136Roberts, D.H., Lehar, J., Dreher, J.W., 1987, AJ, 93, 968Selvelli, P.L., Cassatella, A., Gilmozzi, R., 1992, ApJ, 393, 289Stellingwerf, R.F., 1978, ApJ, 224, 953
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THE EUV SOURCE HD 52452:DISCOVERY OF A LIKELY TRIPLE SYSTEMMESSINA, S.1; CUTISPOTO, G.1; PASTORI, L.2; RODON�O, M.1;3; TAGLIAFERRI, G.21 Catania Astrophysi
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HD 52452 (BD+26Æ1435 = SAO 78998, V = 7:96) has been identi�ed by Mason et al.(1995) as the opti
al 
ounterpart of the EUV bright sour
e RE J70222+255054 dete
tedin the Wide Field Camera all-sky survey by ROSAT (Pounds et al. 1993). It is reportedin the Ty
ho Catalogue (TYC 1899 688 1) as a suspe
ted variable with a parallax of17:0 � 6:4 mas (Perryman et al. 1997) and it is 
lassi�ed as a G5 star in the SIMBADdatabase. HD 52452 has been in
luded sin
e late 1994 in a program of spe
tros
opi
and photometri
 observations aimed at the 
lassi�
ation of EUV stellar sour
es dete
tedby EXOSAT and ROSAT (Cutispoto et al. 1999, 2000). In this paper we report on thedis
overy of the opti
al variability of HD 52452 and on its inferred spe
tral 
lassi�
ation.The UBV photoele
tri
 photometry presented here were 
olle
ted from 16 November1994 to 23 February 1995 by the 80-
m Automated Photometri
 Teles
ope (APT-80) atthe M. G. Fra
astoro station of Catania Astrophysi
al Observatory on Mt. Etna (1725 ma.s.l.). The APT-80 feeds a single 
hannel 
harge-integration photometer equipped withan un
ooled Hamamatzu R1414 SbCs photomultiplier and Johnson's standard UBV �l-ters. The di�erential photometry of HD 52452 (v) was made using HD 52071 (K2III;V = 7:12; B � V = 1:26, U � B = 1:27) as 
omparison star (
), and HD 51530 (F7V;V = 6:21; B � V = 0:51, U �B = �0:01) and HD 50692 (G0V; V = 5:77; B � V = 0:60,U � B = 0:05) as 
he
k stars (
k1 and 
k2, respe
tively). Ten se
onds integrations inthe U , B and V �lters and an observing sequen
e 
k2{
{
k1{
{v{v{v{
{v{v{v{
 wereadopted. After sky ba
kground subtra
tion, the measurements were 
orre
ted for atmo-spheri
 extin
tion. Normal points were 
omputed by averaging ea
h sequen
e of six v � 
di�erential values and transformed into the UBV Johnson standard system (Table 1).The typi
al standard deviations of the normal points are of the order of 0:m01 in V andB �lters and 0:m015 in the U �lter. No signi�
ant light variations were dete
ted from thedi�erential measurements of the 
omparison and 
he
k stars. During the whole observingperiod these stars were 
onstant within about �0:m015 in the V -band.From the present data HD 52452 resulted to be variable with a peak-to-peak amplitudeof �V ' 0:m16. The set of photometri
 data was analysed using a S
argle{Press periodsear
h routine (S
argle 1982, Horne & Baliunas 1986) and a photometri
 period P =0:42304 � 0:00015 day, with a false-alarm-probability FAP = 8:1%, was found. Fig. 1shows the V -band, B � V , and U � B light 
urves for the mean epo
hs 1994.92 (open



2 IBVS 5014
Table 1: Helio
entri
 Julian day, rotational phase, V magnitude, B � V and U �B 
olours of HD52452.Phases are re
koned from the photometri
 ephemeris HJD = 2449672:0 + 0:d42304� EHJD Phase V B � V U �B2449672.6213 0.468 8.005 0.691 0.2212449682.6683 0.215 7.959 0.706 0.2062449683.6579 0.554 7.986 0.720 0.2212449699.6492 0.351 8.001 0.702 0.2182449700.6261 0.660 8.042 0.702 0.2272449701.4792 0.676 8.040 0.690 0.2182449703.5877 0.660 8.032 0.698 0.2342449752.5680 0.428 7.986 0.724 0.2282449754.4465 0.868 8.125 0.718 0.2132449756.4505 0.604 8.008 0.699 0.2212449757.4588 0.987 8.070 0.723 0.2382449761.4301 0.374 7.996 0.697 0.1962449766.4177 0.162 7.957 0.705 0.2232449768.4409 0.944 8.116 0.714 0.2292449771.4734 0.112 7.972 0.690 0.2142449772.4665 0.459 7.975 0.699 0.200
triangles) and 1995.12 (�lled 
ir
les). Phases are re
koned using the ephemeris HJD =2449672:0+0:d42304�E. The V -band light 
urve is double peaked and shows no eviden
eof e
lipses. Both B�V and U �B 
olours are 
onstant within the photometri
 pre
ision.HD 52452 was observed spe
tros
opi
ally with the M
Math teles
ope (Kitt Peak, AZ)in O
tober 12, 14 and 17, 1994. The 12 and 14 O
tober high resolution spe
tra were
olle
ted in the Li I 6708 �A region (Fig. 2). These spe
tra show the existen
e of two
omponents: a rather fast (v sin i = 14� 2 km s�1) and a very fast rotating star (v sin i �60 km s�1). The Li I line was not dete
table (EW < 4 m�A). The 17 O
tober spe
trumwas 
olle
ted in the H� region (Fig. 3): only the very fast rotating 
omponent is visibleand the H� is partially �lled-in. The pro
edures of spe
tros
opi
 observation, redu
tionand analysis are given in Cutispoto et al. (1999, 2000).The la
k of Li, implying that the star is not young, and the very high rotation of one ofthe two visible 
omponents strongly suggest that the very fast rotating star is an SB1 
losebinary system, whose high rotation rate is attributable to tidal 
oupling. Assuming forthis SB1 
omponent an in
lination of the orbital plane i < 50 degrees (whi
h is an upperlimit for the SB1 to be non e
lipsing), and by using the method des
ribed by Cutispotoet al. (1999, 2000), we infer that HD 52452 is a triple system 
onsisting of a G4V+ late-Gvery fast rotating SB1 and a G5:V slower rotating 
ompanion. This spe
tral 
lassi�
ation(MV ' 3:8, D ' 68 p
) is in fairly good agreement with the absolute magnitude of HD52452 derived from the distan
e listed in the Ty
ho 
atalogue (D = 59+35�16 p
).In order to 
ompute the X-ray luminosity of HD 52452 we 
onverted into 
ux theCount Rate (CR) and Hardness Ratio (HR) values from RASS{BSC (Rosat All SkySurvey{Bright Sour
e Catalogue) using as 
onversion fa
tor ECF = (8:31 + 5:30HR) �10�12 erg 
m�2 given by Fleming et al. (1995). By adopting a distan
e of 68 p
, the X-rayluminosity, in the 0.2{2.5 keV energy band, turns out to be LX = 5:0� 1030 erg se
�1.On the basis of the 
urrently available data, we are 
on�dent that HD 52452 is a triplesystem 
onsisting of a tidally 
oupled G4V+ late-G SB1, whi
h rotates with a period
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Figure 1. The V -band, B � V , and U �B light 
urves for the mean epo
hs 1994.92 (open triangles)and 1995.12 (�lled 
ir
les). Phases are re
koned using the ephemeris HJD = 2449672:0 + 0:d42304� E

Figure 2. The O
tober 12, 1994 spe
trum of HD 52452 in the Li 6708 �A region. The rather fast(v sin i = 14� 2 km s�1) and a very fast rotating star's 
omponents (v sin i � 60 km s�1) are visible
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Figure 3. The O
tober 17, 1994 spe
trum of HD 52452 in the H� region. Only the very fast
omponent is visible and the H� line is partially �lled-in
of P ' 0:d423 and it is responsible for most of the observed opti
al variability, and aG5:V 
ompanion. The observed photometri
 variability is likely to be attributable tothe presen
e of 
ool spots on the photospheres of both 
omponents of the SB1 system.However, a non negligible 
ontribution to the observed opti
al variability, though notrevealed by our periodogram analysis, may 
ome from the G5V star, whose rotation,a

ording to the above mentioned vsini, spe
tral 
lassi�
ation and in
lination of the orbitalplane, is expe
ted to be quite fast (P � 2:d5).
Referen
es:Cutispoto, G., Pastori, L., Tagliaferri, G., et al., 1999, A&AS, 138, 87Cutispoto, G., Pastori, L., Guerrero, A., et al., 2000, A&A, 364, 205Fleming, T.A., Molendi, S., Ma

a
aro, T., Wolter, A., 1995, ApJS, 99, 701Horne, J. H., Baliunas, S. L., 1986, ApJ, 302, 757Mason, K.O., Hassall, B.J.M., Bromage, G.E., et al., 1995, MNRAS, 274, 1194Perryman, M.A.C., and The Hippar
os S
ien
e Team, 1997, ESA SP-1200, Vol. 1-12,ESA Publ. Division, 
/o ESTEC, Noordwijk, The NetherlandsPounds, K.A., Allan, D.J., Barber, C., et al., 1993, MNRAS, 260, 77S
argle, J.D., 1982, ApJ, 263, 835
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One aspe
t of proposed \virtual observatory" s
hemes that is largely ignored is mak-ing available ar
hival data in the published literature. In the 
ase of variable stars theseprovide a 
ru
ial element missing from the mass of 
ontemporary data: signi�
ant tem-poral baselines. For many variables the a
tual published dataset is quite meager. Forshort-period variables (e.g. RR Lyrae and e
lipsing variables), often only times of mini-mum/maximum are published, but not the observations from whi
h these were derived.Thus the data 
annot be reanalyzed with 
urrent methods to measure phase and pe-riod 
hanges, for example. Nevertheless, the total number of observations available is
omparable to the all the amateur visual data 
olle
ted by international variable-star or-ganizations. Yet it remains \hidden" both by in
omplete on-line bibliographi
 indexingand by the simple fa
t that mu
h of the data are in what are now 
onsidered to be obs
urejournals and observatory publi
ations, most no longer published at all.As a way of indi
ating what is available for one bright, well-studied variable, I have
olle
ted visual estimates and BV photoele
tri
 photometry for � Cephei (HR 8316 =HD 206936), Hers
hel's \Garnet Star", the fourth-magnitude M-supergiant in southernCepheus near the IC 1396 nebula 
omplex. The star has been well-observed visuallyfor over 150 years, despite its rather small amplitude, whi
h makes meaningful visualmagnitude estimates diÆ
ult.The histori
al visual data has been thoroughly summarized by Hassenstein (1938), whoprovided about 2100 mean values from some 10,000 observations by numerous observers.About half the data are by a single observer, Joseph Plassmann, whose remarkable and
onsistent series 
overs a 55-year interval. The data in Hassenstein's monograph extendfrom the year 1848 to 1938, and in
lude dense series of visual observations in the 1930sby Plassmann and by the well-known astronomer Dean M
Laughlin (1946), as well byHassenstein himself. Roughly another 5000 observations are worked over. The whole
olle
tion is pla
ed on a 
ommon photometri
 zero-point, whi
h from internal eviden
eturns out to be very nearly mv = V + 0:2. About half a dozen individual observationsspanning � 20d goes into ea
h mean value. I have ex
luded most of the data given onlyin the text (rather than the main table of the appendix), sin
e these add very little, andare often noted by Hassenstein as being unsatisfa
tory (just too s
attered) even aftersystemati
 errors are taken into a

ount.Hassenstein's 
ompendium has no large gaps apart from a span of somewhat more thana year in 1866-67, and the ten years ending in 1882, when Plassmann started observing
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the star. Several hundred important early observations were made by Julius S
hmidt,Friedri
h Argelander, and Eduard Heis.The 1938 monograph and a later paper (Hassenstein 1954) in
lude some 200 photoele
-tri
 observations made using the Potsdam 30
m refra
tor with an un�ltered blue-sensitivetube. The magnitude di�eren
es supplied for the 
omparison stars (the red giants 12 Cep= HD 207528 and 20 Cep = HD 209960) mat
h the standard B system within 0:m01, so Ihave used modern B magnitudes for those stars to derive B for � Cep in the lists. (Has-senstein published magnitudes with the zero-point adjusted to that of the visual systemof the 1938 monograph|reasonable at the time|but lu
kily he also showed magnitudedi�eren
es in his tables.) The night-to-night rms s
atter in these data is 0:m03 to 0:m05,versus � 0:m15 for the visual data. The main value in the photoele
tri
 data is to showthat the visual observations by Plassmann and M
Laughlin in the 1930s are ex
ellent,and to extend the dataset until 1940.Larsson-Leander (1963) obtained about �ve years of V and P � V (similar to B � V )photoele
tri
 observations of high-quality (rms � 0:m015 in V ) in the late 1950s. The datadensity is su
h that it 
an repla
e the visual re
ord of the star for this interval. Indeed,Larsson-Leander 
ompares the 
ontemporaneous AAVSO light
urve with his photoele
tri
series, showing that the visual data indi
ate spurious a
tivity when the star was 
onstant|another indi
ation of the diÆ
ulty of visual observations of small-amplitude variables.More re
ently, photoele
tri
 observations have been made rather intermittently, buteven so, a signi�
ant range of Julian dates is 
overed with data that is superior to the visualre
ord. Useful series have been published by Johnson et al. (1966), Coyne & Kruszewski(1968), and by Kris
iunas (1986). A longer series has been published by Dombrovsky etal. (1968, 1970, 1971, 1972, 1974), and 
ontinued by Polyakova (1975, 1978), as part ofwork on the variability of polarization in this and other late-type variables.To the best of my knowledge this is the sum of published visual and broadband pho-toele
tri
 data on the star not in
luded in amateur variable-star databases, and is notpublished ele
troni
ally (e.g. Hippar
os). Per
y et al. (1996) des
ribe photoele
tri
 ob-servations obtained by members of the AAVSO. These 456 observations 
over an intervalof 2200 days (De
. 1986{De
. 1992); the data were not published with the paper, but areavailable by request from the AAVSO. In a re
ent 
onferen
e poster, Per
y et al. (2001)indi
ate they have obtained a further ten-year series of photoele
tri
 observations usingroboti
 teles
opes, whi
h will signi�
antly extend the photometri
 re
ord for the star.The ar
hival data have been analyzed many times (e.g. Ashbrook et al. 1954, Sharplesset al. 1966, Polyakova 1975). It is worth noting that Ashbrook et al. and Sharplesset al. use only the Plassmann data from the Hassenstein monograph, but interpolatedit so as to produ
e a uniform 40d sampling interval, redu
ing the dataset to some 500points, whi
h was required for their relatively primitive light
urve analysis. Even the moreelaborate analysis of Mantegazza (1982) restri
ts itself to this 
oarsely-binned datasetex
luding all modern data. Polyakova is the only author to in
lude photoele
tri
 data inher analysis. Finally, an analysis of re
ent visual data by Brelsta� et al. (1997) remainsthe best available despite its restri
ted dataset. Spe
i�
ally, they show that periods foundby others near 700d and 950d are aliases of a � 850d period nearly always present in thedata sin
e 1848, where the star dips down to mv = 5:0{5.2.
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The histori
al data �les are separated into four se
tions as follows:5015-t1.txt (62 kB),5015-t2.txt (11 kB),5015-t3.txt (7 kB),5015-t4.txt (7 kB).These are plain ASCII tables showing Julian Dates, magnitudes, 
olors, and bibliographi
information. 5015-t1.txt 
ontains the bulk of the old visual observations assessed andhomogenized by Hassenstein; 5015-t2.txt gives Hassenstein's own visual and photoele
-tri
 observations, in
luding delta-magnitude values; 5015-t3.txt lists Larsson-Leander'sphotoele
tri
 observations; 5015-t4.txt shows photoele
tri
 observations from othersour
es mentioned above. The �les are a

essible in the IBVS website, and 
opies of the�les have been submitted to the `vsnet' servi
e (http://www.kusastro.kyoto-u.a
.jp/vsnet), and will also be kept at the Lowell Observatory ftp area (ftp://ftp.lowell.edu/pub/bas/varseq).In any future study of the star's variability, these data should of 
ourse be mergedwith the visual observations that 
ontinue to be 
olle
ted nightly by amateur observersworldwide, and ar
hived by various international variable-star organizations. Indeed, itis easy to propose that groups su
h as the AAVSO, BBSAG, AFOEV, and the Kyoto`vsnet' organization should spearhead the e�ort to get the old data into ma
hine-readableform and perform the task of redu
ing them to a homogeneous photometri
 s
ale. Largenumbers of �elds presently have photoele
tri
/CCD sequen
es published to fa
ilitate this.More generally, for stars brighter than about 11m it is now possible to use the Ty
ho-2photometry, 
orre
ted to the Johnson system (e.g. Bessell 2000), to make zero-point ands
ale adjustments to the 
omparison stars and observations of visual and photographi
data. Up
oming photometri
 surveys should allow this 
alibration to be extended to thefaintest variable stars in the literature.I would like to thank Greg Shelton (USNO{Washington Library) for providing a 
opyof one of the Leningrad Trudy papers. I also appre
iate 
omments on this report re
eivedfrom John Greaves and John Per
y.
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In this 43rd 
ompilation of BAV results, photoele
tri
 observations obtained in theyears 1999 and 2000 are presented on 79 variable stars giving 164 minima. All momentsof minima are helio
entri
. The errors are tabulated in 
olumn `�'. The values in 
olumn`O�C' are determined without in
orporation of nonlinear terms. The referen
es are givenin the se
tion `Remarks'. All information about photometers and �lters are spe
i�ed in the
olumn `Rem'. The observations were made at private observatories. The photoele
tri
measurements and all the light
urves with evaluations 
an be obtained from the oÆ
e ofthe BAV for inspe
tion. Table 1: E
lipsing binariesVariable Min JD 24. . . � Obs O � C Fil RemUU And 51464.3767 .0002 RAT RCR +0:0242 GCVS 85 1)51467.3489 .0001 RAT RCR +0:0238 GCVS 85 1)WZ And 51471.3449 .0001 RAT RCR +0:0157 GCVS 85 1)XZ And 51512.3884 .0005 QU +0:0981 GCVS 85 �Ir 5)AA And 51468.3842 .0005 AG �0:0836 GCVS 85 BV 2)AB And 51518.3213 .0010 ATB �0:0148 GCVS 85 1)AD And 51426.4966 .0007 AG �0:0497 GCVS 85 BV 2)BL And 51436.32 : RAT RCR +0:00 GCVS 85 1)51469.5533 .0002 RAT RCR +0:0004 GCVS 85 1)LO And 51398.4927 .0014 AG +0:0061 GCVS 85 BV 2)51426.4533 .0005 AG �0:0259 s GCVS 85 BV 2)OT And 51425.4354 .0020 HSR V 4)RY Aqr 51487.2327 .0005 KI �0:0540 GCVS 85 �Ir 1)EL Aqr 51498.3045 .0009 KI +0:0016 GCVS 85 �Ir 1)OO Aql 51393.4238 .0002 KI +0:0097 GCVS 85 �Ir 1)V343 Aql 51412.3794 .0004 KI �0:0342 GCVS 85 �Ir 1)V417 Aql 51378.4357 .0004 AG �0:0446 BAVR 2) BV 2)51388.4348 .0003 KI �0:0440 BAVR 2) �Ir 1)HP Aur 51425.5903 .0010 HSR +0:0420 GCVS 85 V 4)HW Aur 49643.5194 MS �0:0006 BAVM 132 1)49952.5912 .0022 MS �0:0007 s BAVM 132 1)49978.4964 .0026 MS +0:0013 s BAVM 132 1)50034.4235 .0007 MS +0:0011 BAVM 132 1)50043.2526 MS �0:0004 s BAVM 132 1)50432.3915 .0011 MS +0:0022 BAVM 132 1)50445.3368 .0018 MS �0:0040 BAVM 132 1)50718.5046 .0009 MS +0:0031 BAVM 132 1)UW Boo 51317.5015 .0004 AG �0:0010 GCVS 85 BV 2)
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Table 1 (
ont.)Variable Min JD 24. . . � Obs O � C Fil RemAW Cam 51470.2999 .0001 DIE �0:0024 GCVS 85 7)FF Cn
 51534.4134 .0021 FR �0:0723 s BAVM 65 5)YZ CVn 51322.4894 .0002 RAT RCR 1)BO CVn 51362.4360 .0005 AG BV 2)SX Cas 51387.497 BRN STK %�17:139 GCVS 85 4)TV Cas 51392.4253 .0005 AG �0:0112 GCVS 85 V 1)51430.4889 .0008 AG �0:0121 GCVS 85 B 1)AE Cas 51423.5381 .0002 RAT RCR 1)AX Cas 51430.4630 .0001 RAT RCR �0:0606 GCVS 85 1)BH Cas 51430.404 : .002 AG 1)CW Cas 51546.2919 .0010 AG �0:0570 GCVS 85 BV 2)MM Cas 50719.4197 .0007 FR �0:5598 BAVR 1) 5)MS Cas 51464.5446 .0003 RAT RCR 1)51471.5801 .0002 RAT RCR 1)PV Cas 51549.4145 .0007 QU �0:0118 SAC 69 �Ir 4)51557.3136 .0005 QU +0:0102 s SAC 69 �Ir 4)V357 Cas 51468.4013 .0004 AG +0:0552 s GCVS 85 1)V359 Cas 49615.712 : .001 AG �0:003 BAVM 132 1)49627.4502 .0003 AG +0:0004 BAVM 132 1)49644.3991 .0002 MS �0:0010 BAVM 132 1)V384 Cas 51467.2923 .0020 HSR �0:1357 GCVS 85 4)V389 Cas 51469.4103 .0005 AG +0:1509 GCVS 85 BV 2)V523 Cas 51468.3824 .0001 RAT RCR +0:0414 GCVS 85 1)WW Cep 51362.4539 .0007 AG �0:0023 s BAVM 71 1)CM Cep 51470.4793 .0002 RAT RCR 1)51498.3660 .0001 RAT RCR 1)DK Cep 51432.5447 .0001 RAT RCR +0:0336 GCVS 85 1)DL Cep 49933.5164 .0033 MS +0:0031 BAVM 132 1)49951.4493 .0017 MS MSR +0:0007 BAVM 132 1)50000.3616 .0011 MS �0:0016 BAVM 132 1)50005.2539 .0016 MS �0:0007 BAVM 132 1)50022.3774 .0022 MS +0:0027 s BAVM 132 1)50750.3864 .0008 MS +0:0001 BAVM 132 1)EF Cep 51435.4214 .0003 RAT RCR �0:0381 GCVS 85 1)EG Cep 51472.2818 .0001 DIE +0:0188 GCVS 85 7)EM Cep 51435.3868 .0010 AG �0:0721 s GCVS 85 V 2)GW Cep 51391.5409 .0002 RAT RCR �0:0166 s BAVR 3) 1)IO Cep 51472.2880 .0002 RAT RCR �0:0175 GCVS 85 1)IP Cep 49909.4297 .0018 MS �0:0013 BAVM 132 1)49912.5798 .0014 MS +0:0026 s BAVM 132 1)49918.4224 .0010 MS +0:0024 BAVM 132 1)49928.3090 .0008 MS +0:0010 BAVM 132 1)49931.4608 .0005 MS +0:0067 s BAVM 132 1)49935.4983 .0007 MS �0:0009 BAVM 132 1)49997.5205 MS �0:0031 BAVM 132 1)50224.4978 .0004 MS +0:0010 s BAVM 132 1)50370.5661 .0003 MS �0:0025 BAVM 132 1)50717.5413 .0006 MS �0:0041 BAVM 132 1)NS Cep 51435.4743 .0008 AG +0:0893 s GCVS 85 1)PX Cep 50360.4344 .0005 AG 1)50707.5251 .0016 AG 1)50904.5165 .0004 AG 1)V383 Cep 51435.4826 .0010 AG �0:0035 BAVM 64 BV 2)V489 Cep 50715.5206 .0017 AG �0:0059 s BAVM 94 1)50825.3308 .0005 AG �0:0044 s BAVM 94 1)50904.5054 .0015 AG +0:0059 s BAVM 94 1)51033.474 : .002 AG +0:013 BAVM 94 1)51434.4051 .0010 AG +0:0151 BAVM 94 1)51471.4404 .0006 AG +0:0219 s BAVM 94 1)VV Cet 51494.3940 .0007 KI +0:0898 GCVS 85 �Ir 1)
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Table 1 (
ont.)Variable Min JD 24. . . � Obs O � C Fil RemBR Cyg 51468.4016 .0040 MZ +0:0007 GCVS 85 6)CV Cyg 51479.401 : .005 MZ �0:011 s SAC 68 6)GO Cyg 51385.4045 .0016 AG +0:0594 s GCVS 85 BV 2)KR Cyg 51325.4531 .0007 FR +0:0019 GCVS 85 5)51391.3746 .0020 FR +0:0016 GCVS 85 5)51393.4932 .0010 FR +0:0073 s GCVS 85 5)KR Cyg 51434.4798 .0007 AG +0:0040 GCVS 85 BV 2)51459.4121 .0014 FR +0:0043 s GCVS 85 5)51468.2868 .0010 FR +0:0050 GCVS 85 5)V345 Cyg 49930.4594 .0004 AG +0:0023 BAVM 132 1)50700.4823 .0002 FR �0:0005 BAVM 132 5)50750.3096 .0013 FR +0:0138 BAVM 132 5)50949.5456 .0020 FR �0:0021 BAVM 132 5)51416.5439 .0020 FR �0:0005 BAVM 132 5)51468.4288 .0013 FR �0:0042 BAVM 132 5)V382 Cyg 51413.4316 .0011 AG +0:0642 s GCVS 85 BV 2)51429.4568 .0007 AG +0:0625 GCVS 85 BV 2)V401 Cyg 51393.4875 .0009 AG +0:0328 s GCVS 85 V 2)V444 Cyg 51413.275 .008 AG BV 2)V477 Cyg 51430.4240 .0016 AG +0:7062 SAC 58 BV 2)51434.4127 .0004 AG +0:0010 SAC 58 BV 2)51481.3554 .0005 MZ +0:0040 SAC 58 6)V478 Cyg 51429.4777 .0014 AG +0:0058 GCVS 85 BV 2)V488 Cyg 51325.4070 .0004 FR +0:1020 s GCVS 85 5)51391.5439 .0007 FR +0:0983 s GCVS 85 5)51393.5033 .0015 FR +0:0960 GCVS 85 5)51416.4821 .0015 FR +0:0937 GCVS 85 5)51443.3931 .0010 FR +0:1001 GCVS 85 5)51459.3679 .0005 FR +0:1002 s GCVS 85 5)51468.3372 .0003 FR +0:1014 s GCVS 85 5)V642 Cyg 51343.5054 .0014 HSR +0:2503 GCVS 85 4)V680 Cyg 51467.3046 .0010 AG +0:0167 BAVR 1) V 2)V687 Cyg 51384.53 : .01 AG �0:01 s GCVS 85 V 2)V753 Cyg 49844.4016 .0005 MS +0:0021 BAVM 69 1)50180.5888 .0005 MS +0:0002 BAVM 69 1)50190.5895 .0002 MS +0:0009 BAVM 69 1)50192.4940 .0007 MS +0:0006 BAVM 69 1)50376.3021 .0031 MS +0:0000 BAVM 69 1)50603.4448 .0011 MS +0:0007 BAVM 69 1)50705.3497 .0004 MS +0:0013 BAVM 69 1)V841 Cyg 51393.4595 .0009 AG +0:0104 GCVS 85 V 2)V859 Cyg 51393.3926 .0010 AG �0:0386 s GCVS 85 V 2)V885 Cyg 51389.4509 .0022 AG �0:0683 GCVS 85 BV 2)V889 Cyg 51384.535 : .003 AG �0:130 s GCVS 85 BV 2)V1034 Cyg 51430.4209 .0043 AG �0:0108 s GCVS 85 BV 2)V1187 Cyg 51433.4971 .0007 AG �0:0151 BAVM 73 1)V1191 Cyg 51433.4949 .0003 AG +0:0044 GCVS 85 1)V1196 Cyg 51398.4943 .0012 AG 1)51469.3821 .0004 AG 1)V2181 Cyg 50700.4404 .0012 FR +0:0130 s BAVM 105 5)50703.5917 .0005 FR +0:0093 BAVM 105 5)50749.4730 .0012 FR +0:0000 BAVM 105 5)50750.3394 .0009 FR +0:0059 s BAVM 105 5)50754.3519 .0008 FR +0:0030 s BAVM 105 5)50756.3548 .0001 FR �0:0018 BAVM 105 5)50772.4151 .0004 FR �0:0032 BAVM 105 5)50944.4561 .0002 FR �0:0521 BAVM 105 5)50948.4649 .0005 FR �0:0588 BAVM 105 5)50987.4702 .0010 QU �0:0605 BAVM 105 �Ir 4)51032.4770 .0021 FR �0:0839 s BAVM 105 5)
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Table 1 (
ont.)Variable Min JD 24. . . � Obs O � C Fil RemV2181 Cyg 51034.4948 .0005 FR �0:0738 BAVM 105 5)51036.5038 .0023 FR �0:0725 s BAVM 105 5)51040.5025 .0053 FR �0:0892 s BAVM 105 5)51103.3132 .0010 QU �0:0914 BAVM 105 V 4)51315.4987 .0005 FR +0:1367 s BAVM 105 5)51391.4804 .0011 FR +0:1120 BAVM 105 5)51393.4942 .0010 FR +0:1182 s BAVM 105 5)51416.4337 .0005 FR +0:1124 s BAVM 105 5)51443.3834 .0022 FR +0:1013 s BAVM 105 5)51459.4483 .0004 FR +0:1044 s BAVM 105 5)51468.3328 .0008 FR +0:0976 BAVM 105 5)TY Del 51471.2859 .0004 KI +0:0481 GCVS 85 �Ir 1)ET Del 51393.5059 .0006 KI �Ir 1)EX Del 51414.4217 .0004 KI �0:0716 GCVS 85 �Ir 1)FZ Del 51469.3052 .0002 KI �0:0351 GCVS 85 �Ir 1)GG Del 51368.4788 .0003 KI �0:0165 GCVS 85 �Ir 1)Remarks:AG : Agerer, F., Tiefenba
h ATB: A
hterberg, Dr. H., NorderstedtBRN: Brauner, B., Herford DIE : Dietri
h, M., RadebeulFR : Frank, P., Velden HSR: Husar, Dr. D., HamburgKI : Kleikamp, W., Marl MS : Mos
hner, W., LennestadtMSR: Mos
hner, J., Lennestadt MZ : Maintz, G., BonnQU : Quester, W., Esslingen RAT: R�atz, M., Herges-HallenbergRCR: R�atz, Ch., Herges-Hallenberg STK: Strunk, J., Leopoldsh�ohe�Ir = �lter KG/2: = un
ertains = se
ondary minimum1) = photometer CCD 375� 242 un
oated2) = photometer EMI 9781A, �lter V = GG495, 1 mm; B = BG12, 1 mm + GG385, 2 mm4) = photometer ST-75) = photometer OES-L
CCD116) = photometer LC147) = photometer pi
tor 1616XTGCVS yy = General Catalogue of Variable Stars, 4th ed. 19yySAC vv = Ro
znik Astronomi
zny No. vv, Krakow (SAC)BAVM nnn = BAV Mitteilungen No.nnnBAVM 64 = BAV Mitteilungen No. 64= IBVS No. 3837BAVM 65 = BAV Mitteilungen No. 65= IBVS No. 3859BAVM 71 = BAV Mitteilungen No. 71= IBVS No. 4131BAVM 73 = BAV Mitteilungen No. 73= IBVS No. 4133BAVM 94 = BAV Mitteilungen No. 94= IBVS No. 4406BAVR 1) = BAV Rundbrief 32, 36fBAVR 2) = BAV Rundbrief 33, 152fBAVR 3) = BAV Rundbrief 33, 160fNew elementsHW Aur Min I = HJD 2449278:5208 + 1:d1774168� E�31 �5V359 Cas Min I = HJD 2429079:67261:d3038757� E�82 �5DL Cep Min I = HJD 2449933:5133 + 1:d6304850� E�32 �5IP Cep Min I = HJD 2436812:4041 + 0:d8989037� E�45 �4 valid from JD 2435000V345 Cyg Min I = HJD 2449930:4571+2:d0755410� E�21 �5 valid from JD 2435000
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In this 44th 
ompilation of BAV results, photoele
tri
 observations obtained in theyears 1999 and 2000 are presented on 126 variable stars giving 168 minima and maxima.All moments of minima and maxima are helio
entri
. The errors are tabulated in 
ol-umn `�'. The values in 
olumn `O�C' are determined without in
orporation of nonlinearterms. The referen
es are given in the se
tion `Remarks'. All information about photome-ters and �lters are spe
i�ed in the 
olumn `Rem'. The observations were made at privateobservatories. The photoele
tri
 measurements and all the light
urves with evaluations
an be obtained from the oÆ
e of the BAV for inspe
tion.Table 1: E
lipsing binariesVariable Min JD 24. . . � Obs O � C Fil RemRR Dra 51315.4247 .0003 AG +0:0549 GCVS 85 BV 2)51414.5215 .0002 RAT RCR +0:0555 GCVS 85 1)CV Dra 51354.4155 .0008 AG �0:0010 BAVM 69 BV 2)EF Dra 51331.481 : .003 AG +0:017 s BAVM 63 BV 2)FN Her 51330.4364 .0007 KI +0:1044 GCVS 85 �Ir 1)HS Her 51397.4074 .0005 AG �0:0165 GCVS 85 BV 2)V878 Her 51323.436 : .002 AG BV 2)51386.4451 .0040 AG BV 2)SW La
 51426.392 : .002 MZ �0:062 GCVS 85 6)EK La
 51436.5339 .0001 RAT RCR �0:0039 GCVS 85 1)NW La
 51465.392 .002 RAT RCR 1)V364 La
 50660.5116 .0015 FR �0:0037 BAVR 4) 1)51035.4382 .0004 FR �0:0068 BAVR 4) 5)SW Lyn 51557.3317 .0005 DIE +0:0273 GCVS 85 7)TZ Lyr 51316.4827 .0001 RAT RCR +0:0035 GCVS 85 1)UZ Lyr 51457.3885 .0028 ATB �0:0099 GCVS 85 1)FG Lyr 51326.5050 .0008 RAT RCR 1)NY Lyr 51420.4986 .0002 RAT RCR +0:0699 GCVS 85 1)QU Lyr 51467.3191 .0012 AG �0:0028 s GCVS 85 1)V406 Lyr 51399.3920 .0007 AG �0:0131 s BAVM 72 1)IX Mon 51554.3656 .0002 RAT RCR 1)V527 Mon 51555.4683 .0006 KI �0:0192 GCVS 85 �Ir 1)V714 Mon 50849.2784 .0004 MS 1)51208.4297 .0005 KI �Ir 1)RV Oph 51348.4503 .0003 KI �0:0055 GCVS 85 �Ir 1)V456 Oph 51354.4711 .0003 KI +0:0148 GCVS 85 �Ir 1)V501 Oph 51387.4106 .0004 KI �0:0072 GCVS 85 �Ir 1)V506 Oph 51346.5063 .0006 KI +0:0258 s GCVS 85 �Ir 1)V508 Oph 51358.4538 .0004 KI +0:0045 GCVS 85 �Ir 1)
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Table 1 (
ont.)Variable Min JD 24. . . � Obs O � C Fil RemV839 Oph 51390.4060 .0004 AG �0:0632 s GCVS 85 BV 2)ER Ori 51555.3516 .0003 KI +0:0254 s GCVS 85 �Ir 1)GU Ori 50904.3750 .0005 FR 5)51165.3671 .0002 FR 5)51165.6013 .0003 FR 5)51176.4278 .0003 FR 5)51225.3767 .0002 FR 5)U Peg 51480.3591 .0005 KI �0:0798 GCVS 87 �Ir 1)AT Peg 51469.418 : .002 MZ +0:008 GCVS 87 6)BB Peg 51471.3810 .0005 KI +0:0036 s GCVS 87 �Ir 1)BN Peg 51486.2945 .0004 DIE �0:0002 GCVS 87 7)BO Peg 51486.2571 .0009 KI �0:0185 GCVS 87 �Ir 1)BY Peg 51426.4458 .0008 AG 1)DK Peg 51465.4217 .0006 KI +0:0565 GCVS 87 �Ir 1)IK Per 51470.4169 .0070 HSR �0:0951 GCVS 87 4)KR Per 51512.3087 .0002 DIE �0:0054 GCVS 87 7)Y Ps
 51468.3976 .0004 KI �0:0165 GCVS 87 �Ir 1)SX Ps
 51470.3551 .0002 RAT RCR 1)UZ Sge 50688.4351 .0050 FR 5)CU Sge 51389.4128 .0003 KI +0:0154 GCVS 87 �Ir 1)GR Tau 51486.3991 .0004 DIE �0:0258 BAVR 1) 7)X Tri 51518.5302 .0014 ATB �0:0375 GCVS 87 1)BP Vul 51397.4114 .0003 KI �0:0071 GCVS 87 �Ir 1)51464.3104 .0001 DIE +0:9200 GCVS 87 7)HI Vul 51354.4765 .0006 AG �0:0476 GCVS 87 1)Table 2: Pulsating starsVariable Max JD 24. . . � Obs O � C Fil RemCI And 51562.5002 .0021 ATB 1)DU And 51469.4641 .0025 HSR +0:1471 GCVS 85 4)GP And 51467.5582 .0007 ATB +0:0005 GCVS 85 1)51551.355 .001 MZ +0:000 GCVS 85 6)OV And 51562.2804 .0021 ATB �0:0049 MVS11,133 1)SX Aqr 51518.2041 .0008 KI +0:0071 BAVR 7) �Ir 1)BR Aqr 51412.5253 .0005 KI �0:1181 GCVS 85 �Ir 1)CP Aqr 51467.2722 .0008 KI �0:0794 GCVS 85 �Ir 1)CY Aqr 51420.3560 .0005 RAT RCR +0:0125 GCVS 85 1)51483.3450 .0004 KI +0:0099 GCVS 85 �Ir 1)51518.383 .001 MZ +0:012 GCVS 85 6)HH Aqr 50700.518 .002 AG 1)51429.445 .002 AG 1)AA Aql 51483.2477 .0008 KI +0:0005 BAVM 78 �Ir 1)51782.4461 .0006 KI +0:0007 BAVM 78 �Ir 1)V341 Aql 51769.4325 .0017 MZ +0:0298 GCVS 85 �Ir 6)RV Ari 51555.2277 .0005 KI �0:0018 GCVS 85 �Ir 1)RW Ari 51467.3517 .0050 HSR +0:1703 GCVS 85 4)RS Boo 51685.4534: .0016 MZ +0:0161 BAVR 2) 6)TW Boo 51708.4877 .0027 MZ �0:0159 GCVS 85 �Ir 6)51716.4672 .0010 MZ �0:0206 GCVS 85 �Ir 6)UY Boo 51317.4759 .0040 HSR +0:1460 SAC 68 4)CM Boo 51703.4541 .0006 QU �0:0007 BAV unp V 4)CQ Boo 51679.4735 .0007 QU �0:0008 BAVR 5) V 4)TT Cn
 51586.4316 .0009 KI +0:0731 GCVS 85 �Ir 1)AN Cn
 51644.5161 .0028 ATB 1)AQ Cn
 51549.4653 RAT RCR �0:0576 GCVS 85 1)51661.3591 .0035 ATB �0:0618 GCVS 85 1)RV CMi 51575.498 .008 PS �0:278 GCVS 85 3)AD CMi 51577.530 .002 MZ +0:004 GCVS 85 6)AL CMi 51551.540 .010 PS �0:148 GCVS 85 3)RV Cet 51497.4185 .0018 KI +0:1549 GCVS 85 �Ir 1)
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Table 2 (
ont.)Variable Max JD 24. . . � Obs O � C Fil RemV Com 51569.5500 .0090 RAT RCR +0:0212 GCVS 85 1)ST Com 51669.3880 .0014 KI �0:0118 GCVS 85 �Ir 1)RV CrB 50210.5020 .0010 QU +0:0165 GCVS 85 4)UY Cyg 51470.4293 .0020 MZ +0:0446 GCVS 85 6)51483.324 .001 MZ +0:043 GCVS 85 6)KP Cyg 51352.4603 .0060 HSR 4)V939 Cyg 51670.404 .002 AG �0:023 BAVM 92 1)CK Del 51467.3719 .0015 ATB 1)DX Del 51458.3358 .0042 ATB +0:0420 GCVS 85 1)DD Dra 51315.5690 .0030 AG �0:0017 BAVR 6) BV 2)51326.3731 .0014 HSR +0:0182 BAVR 6) 4)51352.5010 .0020 AG +0:0026 BAVR 6) BV 1)51748.507 .001 AG �0:066 BAVR 6) BV 2)RT Equ 51496.250 .008 PS +0:056 GCVS 85 3)BK Eri 51471.4781 .0015 KI �0:1168 GCVS 85 �Ir 1)RR Gem 51513.4119 .0010 QU +0:1533 GCVS 85 �Ir 4)51549.5674 .0010 QU +0:1536 GCVS 85 �Ir 4)SZ Gem 51626.3962 .0028 ATB �0:0397 GCVS 85 1)51629.4042 .0007 QU �0:0385 GCVS 85 V 4)51642.4377 .0030 MZ �0:0346 GCVS 85 6)GI Gem 51627.394 .004 ATB +0:064 GCVS 85 1)TW Her 51759.3901 .0023 MZ �0:0074 GCVS 85 �Ir 6)VX Her 51716.4101 .0009 KI �0:0129 BAV unp �Ir 1)51716.415 .004 PS �0:008 BAV unp 3)VZ Her 51679.5161 .0025 MZ +0:0498 GCVS 85 �Ir 6)51746.4479 .0022 MZ +0:0518 GCVS 85 �Ir 6)CQ La
 51472.4646 .0021 ATB 1)CZ La
 51768.5099 .0014 MZ �0:0800 GCVS 85 �Ir 6)ST Leo 51679.4061 .0032 MZ �0:0096 GCVS 85 �Ir 6)SU Leo 51575.624 .003 PS �0:072 GCVS 85 3)AA Leo 51643.355 .007 PS �0:049 GCVS 85 3)EH Lib 51704.4349 .0005 KI +0:0040 GCVS 85 �Ir 1)RZ Lyr 51481.3598 .0015 ATB �0:0198 GCVS 85 1)CN Lyr 51468.3310 .0035 ATB +0:0059 BAVR 3) 1)KX Lyr 51268.5507 .0035 HSR 4)ST Oph 51327.4856 .0008 KI �0:0175 GCVS 85 �Ir 1)V445 Oph 51316.4890 .0007 KI +0:0168 GCVS 85 �Ir 1)V452 Oph 51296.5627 .0025 ATB 1)V567 Oph 51377.4266 .0009 KI �0:0703 GCVS 85 �Ir 1)51714.4458 .0011 KI �0:0715 GCVS 85 �Ir 1)V816 Oph 51715.4472 .0006 KI �Ir 1)VV Peg 51465.3043 .0005 KI �0:0291 GCVS 87 �Ir 1)AE Peg 51387.5886 .0007 KI +0:1977 GCVS 87 �Ir 1)51398.5167 .0006 KI +0:1983 GCVS 87 �Ir 1)51787.4488 .0009 KI +0:2088 GCVS 87 �Ir 6)AO Peg 51472.2781 .0013 KI �Ir 1)AV Peg 51482.3235 .0009 KI +0:0644 GCVS 87 �Ir 1)51487.398 .003 MZ +0:064 GCVS 87 6)51498.324 .003 MZ +0:060 GCVS 87 6)BH Peg 51470.3575 .0015 KI �0:0753 GCVS 87 �Ir 6)51495.3528 .0008 ATB �0:0787 GCVS 87 1)51511.3764 .0010 QU �0:0800 GCVS 87 �Ir 4)BP Peg 51468.3017 .0005 KI +0:0418 GCVS 87 �Ir 1)51469.4004 .0021 ATB +0:0450 GCVS 87 1)DH Peg 51495.2334 .0021 KI +0:0162 GCVS 87 �Ir 1)DY Peg 51426.3476 .0010 HSR �0:0018 GCVS 87 4)51458.4348 .0008 ATB �0:0022 GCVS 87 1)51470.321 .000 MZ �0:003 GCVS 87 6)AR Per 51486.441 : .003 MZ +0:001 BAV unp 6)51509.4266 .0007 QU +0:0073 BAV unp �Ir 4)
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Table 2 (
ont.)Variable Max JD 24. . . � Obs O � C Fil RemAR Per 51569.425 .001 MZ +0:003 BAV unp 6)RY Ps
 51487.3799 .0015 KI �0:2058 GCVS 87 �Ir 1)AN Ser 51715.4686 .0014 MZ �0:0061 GCVS 87 �Ir 6)AV Ser 51298.6120 .0005 KI �Ir 1)CW Ser 51325.4376 .0010 KI +0:0283 GCVS 87 �Ir 1)SS Tau 51197.3649 .0011 KI �0:0427 GCVS 87 �Ir 1)51498.4753 .0006 KI �0:0317 GCVS 87 �Ir 1)U Tri 51433.4582 .0014 HSR �0:0304 GCVS 87 4)UX Tri 51471.6262 .0007 ATB �0:0003 BAV unp 1)51494.5030 .0017 ATB �0:0027 BAV unp 1)51522.5401 .0035 ATB +0:0191 BAV unp 1)RV UMa 51238.5288 .0005 QU +0:0718 GCVS 87 V 4)TU UMa 51270.5146 .0035 ATB �0:0292 GCVS 87 1)51569.4226 .0010 QU �0:0263 GCVS 87 �Ir 4)ST Vir 51317.3819 .0009 KI +0:1328 GCVS 87 �Ir 1)UU Vir 51654.3929 .0009 KI �0:0132 GCVS 87 �Ir 1)AE Vir 51660.4919 .0011 KI �Ir 1)AF Vir 51308.3976 .0011 KI +0:0472 GCVS 87 �Ir 1)BB Vir 51299.5075 .0006 KI +0:1828 GCVS 87 �Ir 1)BC Vir 51301.4141 .0010 KI +0:0121 GCVS 87 �Ir 1)FU Vir 51255.4797 .0009 MS +0:1622 GCVS 87 1)51266.3937 .0060 HSR +0:1634 GCVS 87 4)Remarks:AG : Agerer, F., Tiefenba
h ATB: A
hterberg, Dr. H., NorderstedtDIE : Dietri
h, M., Radebeul FR : Frank, P., VeldenHSR: Husar, Dr. D., Hamburg KI : Kleikamp, W., MarlMS : Mos
hner, W., Lennestadt MZ : Maintz, G., BonnPS : Pas
hke, A. R�uti (CH) QU : Quester, W., EsslingenRAT: R�atz, M., Herges-Hallenberg RCR: R�atz, Ch., Herges-Hallenberg�Ir = �lter KG/2: = un
ertains = se
ondary minimum1) = photometer CCD 375� 242 un
oated2) = photometer EMI 9781A, �lter V = GG495, 1 mm; B = BG12, 1 mm + GG385, 2 mm3) = photometer Cryo
am 80A, without �lter4) = photometer ST-75) = photometer OES-L
CCD116) = photometer LC147) = photometer pi
tor 1616XTGCVS yy = General Catalogue of Variable Stars, 4th ed. 19yyMVS vv; ppp = Mitteilungen �uber Ver�anderli
he Sterne; volume vv, page pppSAC vv = Ro
znik Astronomi
zny No. vv, Krakow (SAC)BAVM nnn = BAV Mitteilungen No.nnnBAVM 63 = BAV Mitteilungen No. 63 = IBVS No. 3811BAVM 72 = BAV Mitteilungen No. 72 = IBVS No. 4132BAVR 1) = BAV Rundbrief 35, 1fBAVR 2) = BAV Rundbrief 36,157fBAVR 3) = BAV Rundbrief 43, 57fBAVR 4) = BAV Rundbrief 47, 33fBAVR 5) = BAV Rundbrief 48,189fBAVR 6) = BAV Rundbrief 49, 6BAVR 7) = BAV Rundbrief 48, 57fBAV unp = BAV unpublishedCorre
tion to IBVS No. 4912UY CVn 51245.410 HSR must be deletedDD Dra 51273.6228 HSR must be deletedSY Gem 51250.5464 ATB must be deleted
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PRECISION LIGHT ELEMENTS AND LIGHT CURVEFOR THE ECLIPSING BINARY LD 355GUILBAULT, P.R.1; HENDEN, A.A.2; BILLINGS, G.W.3; DAHLMARK, L.4; HAGER, T.5;KAISER, D.H.6; LUBCKE, G.C.7; PULLEN, A.C.81 P.O. Box 287, Chepa
het,Rhode Island 02814, USA, e-mail: pete1199�aol.
om2 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 2320 Cherokee Drive NW, Calgary, Alberta, Canada T2L OX7, e-mail: obs681�telusplanet.net4 R�es. Jeanne d' Ar
, 176, Av. Majoral Arnaud, F{04100 Manosque, Fran
e5 34 Mount Tom Road, New Milford, Conne
ti
ut 06776, USA, e-mail: thager�p
net.
om6 2631 Washington Street, Columbus, Indiana 47201, USA, e-mail: dhkaiser�sprynet.
om7 3817 Patri
k Henry Way, Middleton, Wis
onsin 53562, USA, e-mail: gil2�ix.net
om.
om8 10215 Davis Road, P.O. Box 930, Wilton, California 95693, USA, e-mail: 
pullen�pa
safe.
om

LD 355 = GSC 3560.1804 is lo
ated at 19h35m23:s12, +48Æ03000:0075 (J2000) and was dis-
overed to be variable by Dahlmark (2000). The dis
overy report notes that �ve dimmingswere observed and the star was 
lassi�ed as an e
lipsing binary, with an un
ertain periodof 25:d81 and a range of mv = 13:8{14.6, where mv are photo-visual (yellow sensitive)magnitudes.In a 
ontinuing 
ollaborative e�ort to investigate newly dis
overed and poorly studiede
lipsing binary stars, a team of AAVSO members have used CCD, visual and photo-graphi
 observations to more pre
isely determine the nature and brightness history of LD355. Here we present the results of our investigation whi
h in
lude a

urate light elementsand the light 
urve, as well as photometri
 
alibration of the variable and 
omparison stars.As part of our study of LD 355, Guilbault and Hager visited the Harvard CollegeObservatory and examined 220 ar
hival blue-sensitive plates from the RH and DamonPatrol Series. The star was found to be faint or invisible on 7 (seven) of the plates.At the same time Guilbault began visual monitoring of LD 355 using a 0.32-m re
e
torand a sequen
e of steps to estimate the 
hanges in brightness. The star was observed ine
lipse on JD2451779 and JD2451841 but in ea
h instan
e only the as
ending bran
h ofthe light 
urve was observed. On the 
onse
utive nights of JD2451842 and JD2451843,however, the entire e
lipse was observed. From these observations a preliminary periodwas determined so that CCD observation 
ould 
ommen
e.Photometri
 V -�ltered observation of LD 355 was 
arried out by six of the authors.Henden used the USNO Flagsta� Station 1.0-m teles
ope and a SITe/Tektronix 1024 �1024 CCD to observe the system. Kaiser's observations were made with a 0.35-m S
hmidt{Cassegrain teles
ope (SCT) equipped with a ST-9E CCD from his Cres
ent Moon Obser-vatory, while Billings used a 0.35-m SCT with an AP-7 CCD. Pullen used a 0.28-m SCT
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with a ST-6 CCD 
amera at the Clarke and Coyote Astrophysi
al Observatory. Fromtheir private observatories Hager used a 0.25-m SCT and a ST-9E CCD, and Lub
ke useda 0.28-m SCT equipped with ST-9E CCD 
amera.Using 
omparison stars sele
ted on the basis of their magnitude and 
olors, LD 355was observed by the above mentioned CCD observers on 14 nights from JD2451851 toJD2451905. A total of 647 CCD frames were measured, and from these data �ve (5) timesof primary minimum and three (3) times of se
ondary minimum were determined. Thetimes of primary minima derived from the visual data, the photographi
 minima from theHarvard plates, the minima of Dahlmark (2000), and the photometri
 times of minimaare listed in Table 1. Table 1: Times of minima, LD 355HJD 2400000+ Error � Epo
h O � C Observer Type25327.871 - �24022 �0.005 Harvard ptg26914.720 - �22586 �0.081 Harvard ptg42220.527 - �8736 +0.074 Dahlmark ptg43347.671 - �7716 +0.015 Harvard ptg45606.554 - �5672 +0.071 Harvard ptg45819.803 - �5479 +0.035 Harvard ptg46881.865 - �4518 +0.095 Harvard ptg47270.810 - �4166 +0.044 Harvard ptg49989.323 - �1706 +0.008 Dahlmark ptg50274.465 - �1448 +0.034 Dahlmark ptg51255.616 - �560 �0.145 Dahlmark ptg51513.298 - �327 +0.049 Dahlmark ptg51842.5695 0.0009 �29 +0.0001 Guilbault visual51843.6716 0.0009 �28 �0.0029 Guilbault visual51853.6206 0.0002 �19 �0.0001 Kaiser 

d� V �lter51853.6206 0.0001 �19 +0.0001 Lub
ke 

d� V �lter51854.7257 0.0002 �18 +0.0001 Billings 

d� V �lter51874.6174 0.0000 0 +0.0000 Henden 

d� V �lter51905.5599 0.0001 +28 �0.0002 Henden 

d� V �lterMinima from all sour
es were �tted into a least squares solution with the CCD minimaweighted as one hundred (100). The visual and photographi
 minima were weighted asone (1). In most 
ases the photographi
 exposures were of 60 minutes duration and thetime of mid-exposure is the date the variable was estimated to be at minimum light. Boththe visual and the photometri
 times of minimum were determined using the 
omputerprogram AV E (Barbera, 2000) based on the Kwee{Van Woerden (1956) method. Fromthat analysis we extra
ted the best period and 
ombined it with the most a

urate timeof minimum to derive the following light elements:Min: I = HJD 2451874:6174 + 1:d1051023� E:�0:0005 �0:0000002The CCD observations in the V passband were folded using the elements above andthe phased V light 
urve in the instrumental system is shown in Figure 1. The 
urveshows that the star is an Algol-type (EA) e
lipsing variable that fades from a maximumof 13:m61� 0:01 to 15:m24� 0:01 at primary minimum. The e
lipse is total, with minimumlight lasting 12 minutes and the duration of the e
lipse is about 0.17 Porb. A shallowse
ondary e
lipse of 0:m15� 0:01 o

urs at phase 0.50.
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Henden's 112 V -�ltered observations 
entered on primary minimum on JD 2451874and JD 2451905 were folded using the light elements given above and are represented inFigure 2. The symmetri
al shape of the light 
urve and the 
at bottom at minimum lightare 
learly evident.Using all sky photometry, Henden observed the �eld of LD355 in standard Johnson-Cousins BV (RI)
 bandpasses with magnitude and 
olor errors less than 0:m01. The 
om-parison and 
he
k stars were standardized as given in Table 2.Table 2: Comparison and 
he
k starsStar GSC RA (J2000) DEC V B � V V �R
 R� I

omp. 3560:1870 19:35:26.70 +48:02:03.4 13.415 0.467 0.275 0.284
he
k 3560:1950 19:35:40.59 +48:01:51.7 13.190 0.695 0.386 0.359More 
omplete photometri
 information about all stars within 5 ar
min of the variable
an be found in Henden (2000). Using these stars, Henden measured the magnitude and
olors of LD 355 at maximum light and at primary and se
ondary minimum. These dataare shown below in Table 3, with errors again less than 0:m01.Table 3: Magnitude and 
olor indi
es at maximum, primary and se
ondary minimum, LD 355HJD 2400000+ Phase V B � V V �R R� I51857.6155 Maximum 13.608 0.310 0.176 0.19151905.5588 Min I 15.235 0.524 0.353 0.36651879.5903 Min II 13.754 0.252 0.141 0.154
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Figure 1. Phased light 
urve of LD 355� V �lter
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Figure 2. Di�erential phased light 
urve at primary minimum, LD 355� V �lter� Henden
Our CCD data are available el
troni
ally from the IBVS website as 5018-t4.txt, andmay be used by anyone wishing to do so. We ask that our work be 
ited if is used as thebasis of further study of LD 355.We wish to express our gratitude to Dr. Martha Hazen, Curator of the Astronomi
alPhotograph Colle
tion at the Harvard College Observatory, for the use of the HarvardPatrol Plates on this and other variable star proje
ts. We thank Marvin E. Baldwin,Chairman of the E
lipsing Binary Committee of the AAVSO, for his help in the prepara-tion of this report. GWB a
knowledges the use of software (KAPPA, PHOTOM) providedby the Starlink Proje
t whi
h is run by CCLRC on behalf of PPARC.

Referen
es:Dahlmark, L., 2000, IBVS, No. 4898Barbera, R., http://www.astrogea.org/soft/ave/introave.htmKwee, K. K., and Van Woerden, H., 1956, BAN, 12, No. 464, 327Henden, A., 2000,ftp://ftp.nofs.navy.mil/pub/outgoing/aah/sequen
e/ld355.dat
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ONE NEW AND ONE SUSPECTED DELTA SCUTI STAR:HD 192871 AND HD 230990HANDLER, G.1;2;3; PAUNZEN, E.21 South Afri
an Astronomi
al Observatory, P. O. Box 9, Observatory 7935, South Afri
ae-mail: gerald�saao.a
.za2 Institut f�ur Astronomie, Universit�at Wien, T�urkens
hanzstra�e 17, A-1180 Wien, Austriae-mail: Ernst.Paunzen�univie.a
.at3 Guest observer, M
Donald Observatory, The University of Texas at Austin

During surveys for photometri
 variability among � Bootis stars (e.g. Paunzen et al.1998) and among 
entral stars of young Planetary Nebulae (Handler 1998), we serendip-itously dis
overed two new Æ S
uti stars. These were preliminarily announ
ed elsewhere(Handler & Paunzen 1995), and got the variable designations V383 Vul and V336 Sge.Here we would like to give a more 
omplete a

ount on those stars together with anastrophysi
al interpretation supplemented by additional data.We obtained di�erential photoele
tri
 photometry relative to two 
omparison starswith the Texas two-
hannel photometer | employing only 
hannel 1 | atta
hed to the90-
m teles
ope at M
Donald Observatory. An aperture of 2700 was used to minimizethe in
uen
e of seeing and guiding. Filters and integration times used depended onthe observing programme and will be des
ribed separately. Data redu
tion 
ompriseddeadtime 
orre
tion, sky ba
kground subtra
tion, extin
tion 
orre
tion and 
onversion toHelio
entri
 Julian Date (HJD).HD 192871 was used as a 
omparison star for the � Bootis star HD 192424; the se
ond
omparison star was HD 193668. These three stars are all around 7th magnitude and wereobserved for 40 se
onds in ea
h of the Str�omgren v and b �lters before swit
hing to thenext obje
t. Whereas HD 192424 and HD 193668 turned out to be 
onstant within thelevel of measurement a

ura
y, HD 192871 showed 
onspi
ious light variations. Redu
edv �lter light 
urves of all three stars are shown in Fig. 1.A single-frequen
y solution to the di�erential v �lter light 
urve of HD 192871 resultsin a formal period of 265 minutes and in a photometri
 amplitude of 28 mmag. However,it is obvious from Fig. 1 that the star is a multiperiodi
 variable; hen
e our period shouldnot be taken at fa
e value.HD 192871 was also a target of the HIPPARCOS mission (ESA 1997). Indeed itwas dete
ted to be variable, but its light 
urve was 
lassi�ed as \unsolved". From anew analysis, Koen & Eyer (2001) reported a period of 283 minutes for the star. Wealso performed a frequen
y analysis of the HIPPARCOS observations and obtained a
ompli
ated amplitude spe
trum, with an attempted two-frequen
y solution not beingsuÆ
ient to de
rease the s
atter down to measurement a

ura
y. It appears that the
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Figure 1. Redu
ed v �lter time series of HD 193668 (diamonds), HD 192871 (�lled 
ir
les) andHD 192424 (plus signs) as zero-point shifted instrumental magnitude variations. No 
orre
tion forvariations in sky transparen
y was applied to allow the reader to judge the quality of the data better
star has a ri
h frequen
y spe
trum thus requiring further observations for a satisfa
torysolution of its light 
urve.Turning to a dis
ussion of the pulsational behaviour of the star, we �rst determined itsabsolute visual magnitude from its HIPPARCOS parallax and arrived at Mv = 0:7� 0:3.Standard Str�omgren indi
es from Hau
k &Mermilliod (1998) are b�y = 0:205,m1 = 0:173and 
1 = 0:884. Sin
e no H� photometry of the star was available, we obtained su
h ameasurement as part of a larger programme (Handler 1999) and determined � = 2:741.Applying 
alibrations for Str�omgren photometry (Crawford 1979) and results of modelatmosphere 
al
ulations (Kuru
z 1991), this yields Æm1 = 0:002, Æ
1 = 0:218, Mv =1:0 � 0:3 (the latter in reasonable agreement with the HIPPARCOS results) as well asTe� = 7100 � 100 K and log g = 3:2 � 0:1. A 265-minute pulsation period used in theequation logQi = �6:456 + 0:5 log g + 0:1Mbol + logTe� + logPi (1)resulting from the period-mean density relation then gives a pulsation \
onstant" Q =0:022� 0:004. The quoted error estimates are to be seen as rough guides. A 
omparisonwith published Q values (e.g. Fit
h 1981) suggests that the star pulsates in modes aroundthe se
ond radial overtone.Finally, we would like to 
omment on the spe
tral 
lassi�
ation of the star. Its pub-lished spe
tral type is F3 ii originating from the Case{Hamburg Northern Milky WayLuminous Stars Survey (Sto
k et al. 1960). Bouw (1981) gives an infrared spe
tral typeof F6 ii. However, our results supported by the 
onsistent pulsational behaviour sug-gest that the star is rather F1 iii. Our Æm1 value implies that the star is slightly moremetal-ri
h than the Sun whi
h 
ould be part of the explanation for this dis
repan
y.A se
ond Æ S
uti 
andidate we report here is HD 230990. It was used together withHD 231007 as 
omparison star for the Planetary Nebula WhMe 1. For these observations,the V �lter was used. We adopted 60-se
ond integrations for the 9th-magnitude 
ompar-ison stars. However, we measured the mu
h fainter WhMe 1 (instrumental V � 13:4) for
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Figure 2. Redu
ed V �lter time series of HD 231007 (diamonds), HD 230990 (�lled 
ir
les) andWhMe 1 (plus signs) as zero-point shifted instrumental magnitude variations. No 
orre
tion forvariations in sky transparen
y was applied to allow the reader to judge the quality of the data better.The lower pre
ision of the measurements of WhMe 1 is due to the faintness of this obje
t, but they areof suÆ
ient quality to show that HD 230990 is variable
3 minutes per observing 
y
le followed by a 30 se
ond sky measurement. The variabilityof HD 230990 is demonstrated in Fig. 2.Our derived time s
ale of the light variations of HD 230990 is 
oin
identally the sameas for HD 192871, 265 minutes. We stress that this is only a lower limit, sin
e we did not
over a full 
y
le of the light 
urve. The asso
iated V amplitude is 22 mmag.Owing to the faintness of HD 230990, little is known about this star, e.g. there areno HIPPARCOS observations and there were no published Str�omgren 
olour indi
es atthe time of the dis
overy of its variability. Consequently, we obtained uvby� photometryof this star with the 0.5-m teles
ope and the Modular Photometer at the South Afri
anAstronomi
al Observatory. The � index, 2.781, was published by Handler (1999), but newuvby 
olours were a
quired in the night of July 18/19, 2000 as well. These yield standardvalues of V = 9:34�0:02, b�y = 0:323�0:007,m1 = 0:127�0:012 and 
1 = 0:893�0:012,pla
ing the star well inside the Æ S
uti instability strip after dereddening.Using the same pro
edures as before, we obtain E(b � y) = 0:170, Æm1 = 0:016,Æ
1 = 0:117, Mv = 1:8 � 0:3, Te� = 7600 � 100 K and log g = 4:0 � 0:1. This yields anun
omfortably high Q > 0:074 for a 265-minute lower limit to the period, whi
h suggeststhat the star 
ould pulsate in a gravity mode; we have no reason to doubt any of ourmeasurements. It is also possible that HD 230990 is some short-period binary, but weadd that su
h high Q values are unusual for Æ S
uti stars, but not unpre
edented. Forinstan
e, Koen et al. (1999) dis
ussed several 
ases. Obviously, more observations of HD230990 are required to infer a more reliable period and to prove its Æ S
uti nature fully.The Austrian Fonds zur F�orderung der wissens
haftli
hen Fors
hung partially sup-ported this work under grants S7303-AST and S7304-AST. We thank Chris Koen for
omments on a draft version of this note.
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LO Gem: FIRST DETERMINATION OF THE ORBITAL PERIODAND LIGHT CURVEVANDENBROERE, JACQUELINE; BELTRAMINELLI, NICOLA; ACERBI, FRANCESCOGEOS (Groupe Europ�een d'Observation Stellaires), 23 Par
 de Levesville, 28300 Bailleau l'Ev�eque, Fran
ej.vandenbroere�skynet.be, beltramine�di
tagene.
h, a
erbifr�tin.it

LO Gem (GSC 1868:2176; 06h04m12s, +25Æ200, J2000) is listed in the GCVS (Kholopovet al. 1985) as an E star varying from 11:m5 to 12:m0 (p). The star was �rst reported tobe an Algol type binary system by Ho�meister (1968). Ten times of minimum light weredetermined from Sonneberg photographi
 plates taken between 1933 and 1967; howeverno period was derived (Gessner & Meinunger 1973). A �rst indi
ation of the period of LOGem was provided by the work performed by several GEOS members, who 
olle
ted 840visual estimates, thus allowing the determination of 16 times of minimum light (Vanden-broere 1993). During �ve missions at Jungfraujo
h Observatory between 1992 and 1997,GEOS teams obtained 128 photoele
tri
 measurements in ea
h of the B and V �lters ofthe Geneva system, 
overing the 
omplete light 
urve of LO Gem. These measurementswere 
arried out using the \all sky" method: the atmospheri
 absorption 
oeÆ
ients weredetermined by measuring standard stars lo
ated at di�erent airmasses. Although no 
om-parison stars were used, the good quality of the photoele
tri
 data (standard deviationabout 0:m010 in both 
olours) 
ould be evaluated from the stability of the atmospheri
absorption 
oeÆ
ients during the night.Two series of 351 measurements in the V and IC 
olours (Johnson{Cousin system) werealso performed with a CCD 
oupled to a 40-
m teles
ope in the observatory of one of theauthors (N.B., Ghirone, Swiss Alps). Di�erential magnitudes were obtained by using four
omparison stars, i.e. GSC 1868:2932, 1868:225, 1868:2279 and 1868:2280, whose positionsare shown in the �nder 
hart (Figure 1, S2 to S5, respe
tively). The standard deviationof the measurements are 0:m014 for the �rst night (around phase 0.5) and 0:m017 for these
ond one (around phase 0.0), as results from the analysis of the 
omparison stars' data.To date, we have 3 photoele
tri
 and 2 CCD minima at our disposal (they were givena triple weight) together with 16 visual minima to determine the period elements of LOGem. We 
an re�ne this 
onsidering the photographi
 minima reported by Ho�meister(1968) as well as those published by Gessner & Meinunger (1973). The result of the linearregression is the following:Min I = HJD 2427368:371(6) + 2:d2377825(18)� E:The un
ertainty in the �nal digits are given in bra
kets. The photoele
tri
 and CCDtimes of minima are reported in Table 1; the �rst visual times are listed in Vandenbroere(1997) and the latest one's will be submitted to the BBSAG Bulletin.
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Figure 1. Finder 
hart of LO Gem
Table 1: Photoele
tri
 and CCD minima of LO GemHJD Mode E O � C2448978.6439 p.e. V 9657 0.00722450342.5687 p.e. V 10266.5 0.00362450462.2948 p.e. V 10320 0.00832450811.3820 CCD V 10476 0.00142450812.5012 CCD V 10476.5 0.0017

Table 2: Orbital Parameters. Asterisks mark ouput parametersPrimary star Se
ondary starmass ratio = 0.76*in
lination = 85:Æ8*wavelength = 550 nmFillout = �4:33* Fillout = �4:32*Lagrangian L1 = 0:53 Lagrangian L2 = 1:65Mean radius = 0.23 Mean radius = 0.19temperature = 7000 K* temperature = 6980 K*luminosity = 0.60 luminosity = 0.40gravity 
oeÆ
ient = 0.32 gravity 
oeÆ
ient = 0.32limb darkening = 0.6 limb darkening = 0.6re
e
tion = 0.5 re
e
tion = 0.5
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Figure 2. Photoele
tri
 V measurements of LOGem. Di�erent symbols indi
ate measurementstaken during di�erent nights Figure 3. V band CCD light 
urve (points) withmodel (line) of the e
lipsing system
Two of the ten photographi
 times of minima had to be reje
ted from the 
al
ulationsbe
ause of their large O�C's (+0.2638 d and +0.2377 d). Taking together all the timesof minima reported to date, the O�C's have not shown a signi�
ant period 
hange sin
e1933.Figure 2 shows the photoele
tri
 V light 
urve of LO Gem, 
onstru
ted using theephemeris reported above. The brightness of LO Gem outside e
lipse varies betweenV = 11:01 and V = 11:06. The standard deviation of the V measurements at maximumlight is 0:m014. The amplitude of the minima is 0:m60 at phase 0 and 0:m53 at phase 0.5;however, the depth of the primary minimum 
hanges signi�
antly during the di�erentnights making it diÆ
ult to predi
t its 
orre
t amplitude (Figure 2). Changes of the at-mospheri
 absorption 
oeÆ
ients during short time lapses 
an a

ount for su
h variations;alternatively, we 
ould not rule out the possibility of the intrinsi
 variability of one of the
omponents, although the 
olour index of the system makes this possibility unlikely. Thee
lipse duration is 11.5% of the orbital period.No signi�
ant 
hanges in the B � V 
olour index were dete
ted during the minima.The (B � V )G 
olour index is �0:m31 � 0:01 at maximum light, whi
h 
orresponds to(B�V )J = 0:52. We used the pro
edure des
ribed by Meylan & Hau
k (1981), 
onsideringLO Gem as a luminosity 
lass V star. LO Gem belongs approximately to the spe
tral
lass F8{G0.Considering that the amplitudes of the minima are almost identi
al (Figure 2), we
annot ex
lude the possibility of the half value for the orbital period. In this 
ase, theabsen
e of a dete
table se
ondary minimum (
orresponding to phases 0.25 and 0.75 inFigure 2) prompted us to spe
ulate that the obs
ure 
ompanion would be too faint to bephotoele
tri
ally measurable. In order to obtain a more a

urate result on the 
onstru
tionof a model of the binary system, we also 
onsidered the CCD measurements obtainedduring two subsequent minima. With Binmaker 2.0 (Bradstreet 1993) the light 
urve wasmodelled using both periods; the temperature of the larger star was set to 7000 K. Thedata, 
onsidering the 2:d23 period, were best �tted using an in
lination of 86Æ, a massratio of 0.76. The temperature of the smaller star was adjusted to 6980 K. Figure 3 shows
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the �t of the CCD measurements. The main parameters of the system are reported inTable 2.Using the half period value and adding an arti�
ial se
ondary minimum of 0:m03 am-plitude, we veri�ed that the proximity e�e
ts were 
learly visible on the modelled light
urve, and these 
ould never �t the photoele
tri
 and CCD data in a satisfa
tory way.Moreover, in the 
ase of a 0:m03 se
ondary minimum, a 
olour 
hange should be 
learlydete
ted due to the o

ultation of the 
ool 
ompanion whereas the observations reveal nosigni�
ant 
hanges in the B � V and V � IC 
olour indi
es.We therefore 
on
lude that LO Gem's orbital period is 2:d23. The shape of minimaindi
ate that the e
lipses are nearly total. Being the amplitude of the minima 0:m6 weobtained an o

ultation of 85%.The binary system LO Gem is therefore an EA type with very similar 
omponents oflate F spe
trum and an orbital period of 2:d2377825. Our study may not ex
lude that oneor both star(s) is/are pulsating variable(s). Future studies will address this possibility.We a
knowledge Paolo Bernas
oni for his help in redu
ing the CCD measurements,Roland Boninsegna and Joseph Remis for their help at Jungfraujo
h Observatory, AndreaManna, Gilles Allenba
h, Julie Guignard and Carlo Barani for their 
ontribution in thisstudy.
Referen
es:Bradstreet, D.H., 1993, Binary Maker 2.0 User Manual, Conta
t Software, Norristown,PA 19401-5505, USAKholopov, P.N. et al., 1985, GCVS, IV EditionGessner, H., Meinunger, I., 1973, VSS, 7, H6, 607Ho�meister, C., 1968, Astron. Na
h., 290, 277Meylan, G., Hau
k, B., 1981, A&A Suppl., 46, 281Vandenbroere, J., 1993, NC GEOS, No. 710Vandenbroere, J., 1997, NC GEOS, No. 837
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NSV 5904 (GSC 3021 2642; 12h43m37:s22, +38Æ44016:004; 2000.0) was �rst suspe
ted tobe a variable ranging from magnitude 11.2 to 12.0 (p) by Weber (1963). Sin
e 1996, ithas been visually monitored by two GEOS observers (Vandenbroere and Verrot) whoseestimates 
on�rmed the variability of the star showing an apparent period of 0:d16345(Vandenbroere 1999).Photoele
tri
 measurements were performed at the Jungfraujo
h station on the basisof the 
ollaboration between GEOS and Geneva Observatory. Nine BV points wereobtained on two nights in De
ember 1998 (\all-sky" photometry, see Table 1). The verysmall amplitude of the B � V 
olour index suggested the e
lipsing nature of NSV 5904.The orbital period 
al
ulated from 20 visual minima was 0:3268885� 0:00006 d.Table 1: The V and (B � V )G photoele
tri
 measurements of NSV 5904HJD V (B � V )G Phase2451170.5986 11.093 +0.020 0.5822451170.6118 11.005 +0.010 0.6222451170.6570 10.964 �0:015 0.7612451170.6875 11.084 +0.002 0.8542451172.6294 10.977 �0:011 0.7942451172.6530 11.091 �0:000 0.8672451172.6703 11.261 +0.015 0.9202451172.6912 11.463 +0.038 0.9832451172.7057 11.407 +0.018 0.028
After that, Martignoni made 228 CCD measurements of NSV 5904 in order to obtainits photometri
 light 
urve (see Fig. 1). He used an un�ltered CCD Seti 245C 378� 242atta
hed to a 215-mm f=5 re
e
tor at his private station in Busto Arsizio, Italy, and he
hose GSC 3021 2613 (11:m4) and GSC 3021 0451 (12:m9) as 
omparison stars. The CCDlight 
urve allowed him to dis
riminate between the primary and se
ondary minima. Amore a

urate orbital period was determined by means of 6 CCD and 16 new visual timesof minima together with the 20 times already published (Vandenbroere 1999). The resultof the linear regression, giving a double weight to the CCD times, is the following:Min I = HJD 2450571:219 + 0:d326890� E:�0:003 �0:000002
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Figure 1. CCD un�ltered light 
urve of NSV 5904
The CCD minima 
an be found in Table 2. Visual timings are regularly publishedin the BBSAG bulletins or 
an be obtained from the authors. Phases and O � C's inTables 1 and 2 are 
al
ulated in respe
t with the above ephemeris.Table 2: CCD minima of NSV 5904HJD E O � C2451679.3732 3390 �0:00382451687.3840 3414.5 �0:00182451688.3639 3417.5 �0:00262451694.4142 3436 +0.00022451696.3730 3442 �0:00232451711.4138 3488 +0.0015Together with the B and V photoele
tri
 measurements, we 
an dedu
e from the CCDlight 
urve that NSV 5904 varies from magnitude 10.96 to 11.47 (V -light) at primaryminimum, with a se
ondary minimum going to magnitude 11.40. The (B � V )G index ofNSV 5904 varies very little around 0.01 whi
h 
orresponds to a B� V index of 0.78 aftertransformation to the UBV system and assuming luminosity 
lass V.An attempt to model the system was made using the Binary Maker software (Brad-street 1993), but systemati
 deviations between observational points and �tting 
urvewere always found. A more sophisti
ated method 
ombined with multiwavelength obser-vations should allow a better des
ription; at this purpose, the original measurements areavailable from the IBVS website as 5021-t3.txt.Referen
es:Bradstreet, D.H., 1993, Binary Maker 2.0 User Manual, Conta
t Software, Norristown,PA 19401-5505, USAVandenbroere, J., 1999, NC GEOS, No. 894Weber, R., 1963, IBVS, No. 21
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LD 347: A NEW ECLIPSING BINARYBAV MITTEILUNGEN NR. 134BERTHOLD, T.1;2; DAHLMARK, L.3; GUILBAULT, P.4; KROLL, P.1;51 Bundesdeuts
he Arbeitsgemeins
haft f�ur Ver�anderli
he Sterne e.V. (BAV), Munsterdamm 90, D{12169Berlin, Germany2 Bruno-H.-B�urgel-Sternwarte Hartha, T�opelstr. 43, D{04746 Hartha, Germany, e-mail: tb.stwhartha�web.de3 R�es. Jeanne d'Ar
, 176, Av. Majoral Arnaud, F{04100 Manosque, Fran
e4 P.O. Box 287, Chepa
het, Rhode Island 02814, USA, e-mail: pete1199�aol.
om5 Sternwarte Sonneberg, Sternwartestr. 32, D{96515 Sonneberg, Germany, e-mail: pk�stw.tu-ilmenau.de

LD 347 = GSC 3120.1794 = USNO 1275{1075 0202 is lo
ated at 19h05m33:s82,+39Æ20004:0040 (J2000) and was dis
overed to be variable by Dahlmark (2000). In thedis
overy report it was 
lassi�ed as an e
lipsing variable having a range between 12:m3and 13:m4 (mv) with an un
ertain period of about 307 days. No further investigationshave been published until today.In order to determine �rst light elements for the system, we de
ided to use the platear
hives held at the Harvard College Observatory (Guilbault) and the Sonneberg Obser-vatory (Berthold), see Tables 1 and 2.
Table 1: Observational materialObservatory/Series Number of plates time-span (J.D.)Harvard RH 78 2425327{2434072Harvard Damon 301 2440067{2447823Sonneberg Sky-Patrol 338 2435698{2450285

Table 2: Comparison starsDesignation Sonneberg Harvard B magnitudea USNO 1275{1074 3996 USNO 1275{1074 3996 12.4b USNO 1275{1075 0296 USNO 1275{1075 0296 12.9
 USNO 1275{1075 4169 USNO 1275{1075 4169 13.4d | USNO 1275{1075 5124 13.8e | USNO 1275{1074 8354 14.2
This survey has yielded a series of 32 new minima. They are listed together with thatone published by Dahlmark (2000) in Table 3.
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Table 3: Minima of LD 347 a

ording to ephemeris (1)HJD 24. . . Epo
h O � C Weight Observer26919.590 �1029 0.603 1 Guilbault28056.617 �928 0.564 1 Guilbault29812.640 �772 0.325 1 Guilbault30251.547 �733 0.167 1 Guilbault35779.286 �242 0.187 1 Berthold36792.425 �152 0.097 1 Berthold36837.357 �148 �0:002 2 Berthold37028.617 �131 �0:130 1 Berthold37659.230 �75 0.031 2 Berthold38503.584 0 0.028 2 Berthold39021.359 46 �0:068 1 Berthold39055.319 49 0.117 1 Berthold40023.462 135 0.065 1 Berthold40383.468 167 �0:188 1 Berthold40507.326 178 �0:169 2 Berthold41982.314 309 0.009 1 Berthold43659.742 458 �0:017 1 Guilbault43670.744 459 �0:273 1 Guilbault44346.554 519 0.052 1 Berthold45089.755 585 0.219 1 Guilbault45494.698 621 �0:129 1 Guilbault45618.490 632 �0:175 1 Guilbault45911.425 658 0.049 2 Berthold45990.285 665 0.103 1 Berthold46001.271 666 �0:170 1 Berthold46237.742 687 �0:118 1 Guilbault46260.459 689 0.082 1 Berthold46316.628 694 �0:039 1 Guilbault46699.545 728 0.103 1 Guilbault46733.468 731 0.252 2 Guilbault48095.440 852 �0:005 1 Berthold50279.445 1046 �0:068 1 Berthold51101.310 1119 �0:043 1 Dahlmark (2000)

Assuming a 
onstant period from J.D. 2435000 until the end of our observations, thefollowing ephemeris 
an be derived by least squares �tting:Min I = HJD 2438503:556 + 11:d258085� E:�31 �59 (1)
The points in the light
urves given in Figures 1 and 2 are sliding means (N = 3) ofthe individual estimates, their magnitudes refer to the B values given in the USNO-A2.0
atalogue (Monet et al. 1998). Taking into 
onsideration that the star was not visibleon the Sonneberg plates in the very 
entral part of the primary minimum, an estimationof the photographi
 amplitude from 12:m85 to 13:m80 
an be made. The duration of theprimary minimum 
an be estimated to D = 0:p1. Furthermore, a se
ondary minimum
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Figure 3. O � C diagram of the available minima a

ording to ephemeris (1)
of about 0:m1 depth is indi
ated espe
ially in the Harvard observations. The data areavailable from the IBVS website as 5022-t4.txt.Figure 3 gives the O � C diagram a

ording to ephemeris (1), larger symbols refer tothe minima with higher weight (see Table 3). At least the �rst four minima in our list maypoint to a shorter value of the period or a possible quadrati
 term in the elements e�e
tivein the past. But as the observational material is not numerous enough at this time, afurther study on the older Harvard AC series plates will be undertaken to investigatethe long-term behaviour of the star. Ephemeris (1) agrees as well with the unpublishedobservational material of Dahlmark.We suggest spe
tros
opy and multi
olour CCD photometry of this obviously well de-ta
hed system to enable the determination of the fundamental parameters of the probablyless distorted 
omponents.Guilbault would like to thank Dr. Martha Hazen, Curator of the Astronomi
al Pho-tograph Colle
tion of the Harvard College Observatory, for the use of the plates on thisand other variable star proje
ts.
Referen
es:Dahlmark, L., 2000, IBVS, No. 4898Monet, D. et al., 1998, http://ftp.nofs.navy.mil/proje
ts/pmm/a2.html
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UNUSUAL SHORT-PERIOD DWARF NOVA RX J2315.5{3049ISHIOKA, R.1; KATO, T.1; MATSUMOTO, K.1; UEMURA, M.1; IWAMATSU, H.1;STUBBINGS, R.21 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japane-mail: ishioka�kusastro.kyoto-u.a
.jp, tkato�kusastro.kyoto-u.a
.jp, katsura�kusastro.kyoto-u.a
.jp,uemura�kusastro.kyoto-u.a
.jp, iwamatsu�kusastro.kyotro-u.a
.jp2 19 Greenland Drive, Drouin 3818, Vi
toria, Australia, e-mail: stubbo�sympa
.
om.au

The ROSAT X-ray sour
e RX J2315.5{3049 was identi�ed with a 17.3-mag 
ata
lysmi
variable (S
hwope et al. 2000). S
hwope et al. (2000) 
lassi�ed the obje
t as a dwarf nova.One of the authors (RS) visually dete
ted �rst-ever outburst on 2000 July 8 (mv = 13:4,Stubbings 2000a) and next outburst on 2000 O
tober 26 (mv = 14:0, Stubbings 2000b).We performed CCD observations on this later outburst. In this paper, we report our CCDobservations and some pe
uliarities of this obje
t.The CCD observations were done using R
-�ltered PixelVision 
amera (SITe SI004AB
hip, CryoTiger-
ooled) atta
hed to a 60-
m re
e
tor at Ouda Station (Ohtani et al. 1992)and an R
-�ltered ST-7E 
amera atta
hed to Meade 25-
m S
hmidt{Cassegrain teles
opeat Kyoto University. Exposure time was 30 se
. The images were dark-subtra
ted, 
at-�elded and analyzed with IRAF APPHOT pa
kage (IRAF is distributed by NationalOpti
al Astronomy Observatories in U.S.A.), and with JavaTM-based aperture photome-try pa
kage developed by one of the authors (TK), respe
tively. The di�erential magni-tudes of the variable were measured against the 
omparison star GSC 7507.14 (USNO r-magnitude 12.1), whose 
onstan
y was 
on�rmed by the 
he
k star GSC 7507.708 (USNOr-magnitude 12.2). We performed observations on �ve nights, but only upper limits wereobtained on two nights. Table 1 is a summary of the observations. All the data are givenin Tables 2 and 3, whi
h appear ele
troni
ally in the IBVS website as �les 5023-t2.txtand 5023-t3.txt, respe
tively.The visual observations were done by one of the authors (RS) with a 32-
m re
e
tor.Magnitudes and upper limits were estimated using V -magnitude 
omparison stars.Figure 1 (see Table 2) gives the long-term light 
urve of RX J2315.5{3049 
overing6 months. The abs
issa is time in Julian Date and the ordinate is mv or R
-magnitude(the `_' mark represent upper limits). Some observations by Pear
e and Monard weresupplied from their reports to VSNET. Two outbursts are 
learly seen.These observations revealed that RX J2315.5{3049 is a dwarf nova with a re
urrentperiod of about 110 d, and a range of 13.4{17.3mv. The minimum magnitude 
orrespondsto the V -magnitude by S
hwope et al. (2000).Figure 2 (see Table 3) gives the light 
urve of RX J2315.5{3049 on O
t. 27. The abs
issais time in Julian Date and the ordinate is the di�erential magnitude of Ouda data (�lled
ir
les), Kyoto data (open 
ir
les), or 
omparison (lines). Two humps with an amplitude
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Table 1: Summary of the observationsstart / end Na Exp Filter �b �mag
 Sited(JD� 2450000) (se
) (mag) (mag)1844.061 / 1844.063 4 30.0 R
 - 2.2 O1844.970 / 1845.093 299 30.0 R
 0.05 1.88 O1845.035 / 1845.139 201 30.0 R
 0.3 1.87 K1850.013 / 1850.048 17 30.0 R
 0.02 4.6 O1856.019 / 1850.022 10 30.0 R
 - >1.5 K1860.017 / 1860.020 10 30.0 R
 - >2.3 Ka number of framesb standard deviation of di�erential magnitudes of the 
omparison star:
omparison� 
he
k
 nightly averaged di�erential magnitude relative to GSC 7507.14d O: at Ouda, K: at Kyoto

of ' 0:m3 and a period of 0:d078 were dete
ted. The humps showed a smooth, rapid riseand a slower de
line, whi
h are very 
hara
teristi
 to superhumps in SU UMa-type dwarfnovae. We therefore identify this hump feature as superhumps and 
onsider this outburstas a superoutburst of an SU UMa-type dwarf nova (for a review of SU UMa-type dwarfnovae and superhumps, see Warner 1995).However, there are some atypi
al features. As indi
ated in Fig. 1, this outburst fadedrapidly (within 9 d) as if it was a normal outburst, rather than a long-lasting superoutburst(
f. Warner 1995).Furthermore, Augusteijn et al. (2000) reported that they have found an orbital periodof 0:d058 based on their photometry and spe
tros
opy. Augusteijn et al. (2000) also notedthat they dete
ted � 0:m3 e
lipse-like feature in their quies
ent light 
urve similar to thatof WZ Sge. Our period is � 30% longer than the reported period. If the observed featuresin our outburst photometry are genuine superhumps, this fra
tional superhump ex
ess isex
eptionally large among all SU UMa-type dwarf novae (the fra
tional largest superhumpex
ess in SU UMa-type dwarf novae was 7.7% observed in TU Men, 
f. Stolz et al. 1984,Nogami et al. 1998). If this large superhump ex
ess is 
on�rmed, this may require a newme
hanism for ex
iting superhumps.The other possible explanation may be that the period dete
ted by Augusteijn et al.(2000) represents the spin period of an intermediate polar (IP), and that the period wedete
ted represents the orbital or superhump period. In this interpretation, the ratio oforbital period versus spin period, 1.34 for RX J2315.5-3049, is 
lose to 1.46 for EX Hya(Hellier et al. 1987), the well-known IP below the period gap. The relatively strong X-rayemission may also be explained by its suggested IP nature. If the latter possibility is
on�rmed, the obje
t makes the se
ond established member of the EX Hya-like IPs.To understand the nature of RX J2315.5-3049, 
on�rmation of the orbital period withspe
tros
opi
 or photometri
 observation is needed.
Referen
es:Augusteijn, T., vsnet-
ampaign, 544(http://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/vsnet-
ampaign/msg00544.html)Hellier, C., Mason, K. O., and Rosen, S. R., 1987, MNRAS, 228, 463
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Nogami, D., Kato, T., Masuda, S., 1998, PASJ, 50, 411Ohtani, H., Uesugi, A., Tomita, Y., Yoshida,M., Kosugi, G., Noumaru, J., Araya, S.,Ohta, K., 1992, Memoirs of the Fa
ulty of S
ien
e, Kyoto University, Series A ofPhysi
s, Astrophysi
s, Geophysi
s and Chemistry, 38, 167S
hwope, A. D., Hasinger, G., Lehmann, I., S
hwarz, R., Brunner, H., Neizvestny, S.,Ugryumov, A., Balega, Yu., Tr�amper, J., Voges, W., AN, 321, 1Stolz, B., and S
hoembs, R., 1984, A&A, 132, 187Stubbings, R., 2000a, vsnet-outburst, 245(http://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/vsnet-outburst/msg00245.html)Stubbings, R., 2000b, vsnet-outburst, 810(http://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/vsnet-outburst/msg00810.html)Warner, B., 1995, Cata
lysmi
 Variable Stars, Cambridge University Press, Cambridge
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: A NEW SHORT PERIOD ECLIPSING BINARY(BAV MITTEILUNGEN NO. 135)AGERER, FRANZBundesdeuts
he Arbeitsgemeins
haft f�ur Ver�anderli
he Sterne e.V. (BAV), Munsterdamm 90, D{12169 Berlin,Germany, e-mail: agerer.zweik�t-online.de
Name of the obje
t:GSC 3969.2430Equatorial 
oordinates: Equinox:R.A.= 22h09m37:s5 DEC.= 52Æ3401600 2000Observatory and teles
ope:Private observatory, 20-
m SCTDete
tor: SBIG ST6 
ameraFilter(s): NoneComparison star(s): GSC 3969.2314Che
k star(s): GSC 3969.2134, GSC 3969.2994, GSC 3969.2152Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: EWRemarks:In a photometri
 investigation in the �eld of IU La
, GSC 3969.2430 showed to bevariable. A 
he
k of the GCVS (Kholopov 1985) and NSV 
atalog (Kukarkin et al.1982) did not reveal any previously known variable at this position. The brightnessof GSC 3969.2430 is given as 12:m56. Observations were performed in 6 nightsbetween August and De
ember 2000. The primary and se
ondary minima havean amplitude of 0:m22 and 0:m19 respe
tively. The minimum times are 
al
ulateda

ording to the Kwee{van Woerden method (Kwee, van Woerden 1956). A leastsquares �t to the data given in Table 1 (weighting half those assigned by 
olon) ledto the preliminary ephemeris:Min I = HJD 2451817:5495 + 0:d308894� E:�2 �5 (1)
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Table 1: Observed times of minima for GSC 3969.2430, epo
hs and residuals 
omputed with respe
t tothe linear ephemeris derived in this paperHJD Type� Epo
h O � C HJD Type� Epo
h O � C2400000+ 2400000+51771.3699 s �150.5 +0.0001 51817.5489 p 0.0 �0.000651771.5226 p �149.0 �0.0017 51838.5548 p 68.0 +0.000551816.314: p �4.0 +0.000: 51839.3283 s 70.5 +0.001851816.4691 s �4.5 +0.0007 51839.4831 p 71.0 +0.002151816.6221 p �3.0 �0.0007 51890.289: s 235.5 �0.005:� `p' and `s' denote primary and se
ondary minima, respe
tivelty

A
knowledgements:This resear
h made use of the SIMBAD data base, operated by the CDS at Stras-bourg, Fran
e.

Figure 1. Di�erential light 
urve of GSC 3969.2430
Referen
es:Kholopov, P. N. et al., 1985, General Catalogue of Variable Stars, 4th Edition, Nauka,Mos
owKukarkin, B. et al., 1982, NSV Catalogue, Nauka, Mos
owKwee, K. K., van Woerden, H., 1956, Bull. Astr. Inst. Netherlands, 12, No. 464, 327
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A POSSIBLE LIGHT CURVE OF R CORONAE BOREALISFOR THE NEAREST FUTUREROSENBUSH, A.E.Main Astronomi
al Observatory, Golosiiv, Kyiv-127, 03680, Ukraine, e-mail: mijush�mao.kiev.ua

Some 30 stars are in
luded in the group of the R Coronae Borealis (RCB) type variables(Rosenbush 1996). We 
an follow their history during at least 100 years, and we 
ande�nitely say that the manifestations of this type of variability 
eased in one of the stars(UV Cas) and appeared in another star (FG Sge). Out this fa
t we 
an roughly estimatethat the RCB variability phase lasts about 3000 years.Under su
h transien
y of the RCB phase we 
an expe
t that some variability param-eters will 
hange. In parti
ular, the light variation periodi
ity might be initially absentand thereafter appear. From the study of the histori
al light 
urve Sterne (1934) estab-lished that the moments of light minimum onset are distributed ideally irregularly. Sin
ethat study the 
hara
ter of R CrB's variability has 
hanged, and a 4400-day 
y
le in thesequen
e of minima has appeared (Rosenbush 1997). The 
y
le is 
hara
terized by higha
tivity in its �rst half and by lower a
tivity in the se
ond half. The existen
e of regularity
auses that minima o

ur more likely in September{De
ember (Howarth 1977, Rosenbush1997). Now the sixth 
y
le is observed. Parameters of 
y
les are given in Table 1.
Table 1: Onset and duration of 
y
les in R Coronae BorealisCy
le Year of Julian Date Duration ofnumber the onset of the onset 
y
le, daysI 1933 2427730 5130II 1948 2432860 4101III 1960 2436961 4394IV 1972 2441355 4200V 1983 2445555 4435VI 1995 2449990 ?VII 2007-08 - -

The existen
e of this periodi
ity allows us to fore
ast a light minimum (or the wholelight 
urve) at least until the end of the 
urrent 
y
le (Fig. 1). From the fold of theselight 
urves we may say that minima may o

ur before JD 2452500 in two intervals: JD2452100{2452200 (with a probability, whi
h is a ratio of the number of events previouslyobserved at this phase to the number of 
y
les, of 1/5) and JD 2452400{2452500 (with
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Figure 1. Light 
urve of R CrB separately for every 
y
le and normalized to the 4400-day duration inthe time s
ale of 6th 
y
le a

ording to Table 1, sin
e 1933. Current visual observations of the VSOLJmembers are given to JD 2451905
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a probability of 2/5). Then a prolonged interval of relative quies
en
e would start, whenonly one shallow minimum in the JD 2453200{2453900 period is supposed to be observed.The 6th 
y
le will �nish near JD 2454400 with the onset of the �rst deep minimum of 7th
y
le.The demonstrated possibility of light 
urve fore
asting allows us to introdu
e an ele-ment of predi
tion that helps in planning future observations.A
knowledgements. The author is grateful to the VSOLJ for the possibility of theunlimited a

ess in the database, to the VSNET administrators and to all observers.
Referen
es:Howarth, I.D., 1977, A
ta Astronomi
a, 27, 65Rosenbush, A.E., 1996, Astrophysi
s, 39, 78Rosenbush, A.E., 1997, Kinemati
s Phys. Celest. Bodies, 13(4), 69Sterne, T.E., 1934, Harvard Bull., No. 896, 17
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THE OPTICAL BEHAVIOUR OF DELTA SCORPIIOTERO, SEBASTI�AN1; FRASER, BRIAN2; LLOYD, CHRISTOPHER31 Liga Iberoameroi
ana de Astronom��a (LIADA), e-mail: varsao�fullzero.
om.ar2 Sunninghill Observatory, Sandton, South Afri
a, e-mail: fraserb�Intekom.
o.za3 Spa
e S
ien
e & Te
hnology Department, Rutherford Appleton Laboratory, Oxfordshire, UK,e-mail: 
l�astro1.bns
.rl.a
.uk

Delta S
orpii (7 S
o, HR 5953, HD 143275, HIP 78401, IDS 15544-2220) normallyresides at V = 2:32, B�V = �0:12 (a

ording to measurements in the General Catalogueof Photometri
 Data, GCPD, Mermilliod et al., 1997) and has a spe
tral type of B0.2 IV.Although Æ S
o is probably a 
lose binary, a bewildering array of possible 
omponents havebeen suggested. Hanbury Brown et al. (1974) �rst (re)dis
overed Æ S
o to be multiple, witha 
ompanion � 1:m9 fainter. The Bright Star Catalogue (Ho�eit, 1982) followed by theWashington Double Star 
atalogue (WDS, Worley & Douglass, 1997) and others, quoteo

ultation results giving four 
omponents at separations of 0.01 mas (V = 5:0), 0:001 (V =3:3) and 0:00186 (V = 4:9). However, it should be pointed out that the 
losest 
ompanionapparently lies inside the primary, whi
h has a diameter of 0.46 mas (Hanbury Brownet al., 1974), and is 
learly an error. A

ording to the Multiple Star Catalogue (MSC,Tokovinin, 1997) Æ S
o 
omprises a spe
tros
opi
 binary (Levato et al., 1987) and thebrighter 
ompanion at 0:001. Opti
al interferometri
 measurements and a thorough analysisof the previous results by Bedding (1993) showed 
onvin
ingly that all the observationsreferred to just two 
omponents in an ellipti
al orbit with a ten-year period. Modernspe
kle interferometry observations reveal that the 
omponents (Hp = 2:39 and 4.62)have a very e

entri
 orbit, with e = 0:92, a = 0:00107, P = 10:583 years and T0 = 1979:41(Hartkopf et al., 1996), although the orbit was diÆ
ult to determine. Periastron passageo

urred re
ently in July 2000. Although the se
ondary is over two magnitudes fainterthan the primary it probably has a spe
tral type no later than about B3, if it lies on themain sequen
e.The early literature on Æ S
o 
ontains several referen
es to velo
ity variations (e.g.,van Hoof et al., 1963). In the Bright Star Catalogue (Ho�eit, 1982; see also Smith,1986) Æ S
o is given as a possible SB1 with a period of � 20 days. Levato et al. (1987)made new observations, and also gave it as an SB1, but were unable to �nd a reliableperiod, the best was � 83 days, and did not provide an orbit. Smith (1986) found line-pro�le variations whi
h were interpreted as being due to relatively short-lived, 
omplexnon-radial os
illations. In e�e
t the star is a � Cephei variable, but it does not show
onsistent, periodi
 variations. The velo
ity variations are small, 10{20 km s�1, and the
orresponding light variations are very low. Æ S
o was in
luded in the Be-star mass-losssurvey with Coperni
us (Snow, 1981), although it was not known to show any Be-star
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hara
teristi
s. It showed barely dete
table mass loss, indi
ating at most only marginalH� emission. H� spe
tra given by Heasley & Wol� (1983), probably obtained around thesame time, shown no indi
ation of any emission. In 1990 Cot�e & van Kerkwijk (1993)observed broad H� emission wings around the absorption 
ore and proposed Æ S
o as aBe star. They also noted that prior to this observation there had been no mention of anya
tivity at H�. A

ording to unpublished observations by Hartkopf (quoted by Fabregatet al., 2000b) H� emission has been visible on several o

asions during the past �ve years.In June and July 2000 visual observations of Æ S
o by Otero (2000) showed a slowin
rease in brightness typi
al of a 
 Cas-type outburst. Further visual observations weremade regularly and these were later supported by photoele
tri
 observations by Frasermade using a 20-
m F10 SCT with an Opte
 SSP3 photometer, with B and V �lters.The 
omparison star used was !1 S
orpii (V = 3:95; B � V = �0:04) and the 
he
k starHIP 77911 (V = 6:86, B � V = 0:04). The data are available at the IBVS website as5026-t1.txt.The light 
urve of Æ S
o is shown in Figure 1. The �rst observations at the end of Junesuggest that Æ S
o was slightly above its usual level of V = 2:3 but it then brightened toa maximum of V = 1:9 (at � JD 2451755) over some 25 days. During August it fadedsteadily to V � 2:15, and it then re
overed during September, mimi
king its initial rise.At the end of the observing season in mid O
tober it had just started to de
line from these
ond maximum (at � JD 2451823, V = 1:87), whi
h was probably brighter than the�rst.

Figure 1. The light 
urve of Æ S
o showing the visual (open 
ir
les) and photoele
tri
 (�lled 
ir
les)observations from this paper
Prompted by the opti
al brightening, spe
tros
opi
 observations in mid July by Fab-regat et al. (2000a) show H� purely in emission, 
on�rming Æ S
o as a Be star. Furtherspe
tra obtained by Fabregat et al. (2000b) and by the Be-star Spe
tros
opi
 SurveyProje
t (only available ele
troni
ally, see Buil, 2000) show only modest 
hanges in the H�pro�le while the star brightened by 0:m4. Indeed the the emission is seen fully developed
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on 2000 June 4 (see Buil, 2000), before the star had brightened signi�
antly. During Julythe emission line developed a double peak but was otherwise largely un
hanged.The 
ompilation of photometry in the GCPD shows that all the measurements of Æ S
olie 
lose to V = 2:32 ex
ept for an isolated value of V = 2:21 (Hogg, 1958) re
orded in1958. As mentioned before, periastron passage of the spe
kle binary o

urred in July(2000.58), and it is interesting to note that it also o

urred in 1989.99, 1979.41, 1968.83,and 1958.24. Hippar
os observed Æ S
o for over two years from just after the 1989.99periastron passage and these observations, shown in Figure 2, suggest that Æ S
o wasslightly brighter than its normal value. A

ording to the Hippar
os 
atalogue Æ S
o showspossible mi
ro variability but the most obvious variation in Figure 2 is a small, slowos
illation and fade. There does not appear to be any photometry at the other epo
hsbut it raises the question of whether the opti
al outburst is triggered by the 
lose approa
hof the se
ondary.

Figure 2. Hippar
os light 
urve of Æ S
o showing the un
agged (�lled 
ir
les) and 
agged (open
ir
les) observations. The Hippar
os (Hp) magnitudes are transformed to V
The total mass of the system 
an be 
al
ulated from the orbital period, 10:583�0:075 yrand the semi-major axis, 106:7�6:7 mas of the spe
kle orbit and the distan
e of the system,� = 8:12� 0:88 mas (123� 13 p
) from Hippar
os, as 20:3� 7:6 M�. The primary aloneprobably has a mass � 20 M� and the se
ondary, if it is as early as B3, 
ould 
ontain8 M�, whi
h is a

ommodated by the un
ertainty. As the two spe
kle 
omponents seemto more than adequately a

ount for the total mass of the system there appears to beno room for any other fainter 
omponents or spe
tros
opi
 binary 
ompanions. At thisdistan
e the radius of the primary, from Hanbury Brown et al.'s measurement is a justa

eptable R = 6:1� 0:9 R�.The separation of the 
omponents at periastron is � 1 AU, whi
h does not seem very
lose, but the speed of approa
h will be � 150 km s�1. Whether the rapid approa
h ofsu
h a star 
ould disrupt the atmosphere of the primary is not 
lear.The relationship between the opti
al outburst and the H� emission is also not 
lear.H� emission has been seen at some level for all of the past 
y
le, about ten years, but
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was apparently absent during the previous 
y
le. Apart from the 
urrent outburst andthe possible event in 1958 the luminosity has apparently remained 
onstant throughoutmost of both 
y
les. Even after the 1989.99 periastron passage there was only low levela
tivity. The 
urrent opti
al outburst is unlike anything previously seen, in terms of bothmagnitude and duration. The H� emission is also stronger than previously observed,but in detail it does not show a strong 
orrelation with the brightness variations, whi
hsuggests that the mass loss and luminosity are not strongly 
oupled.Observation of Æ S
o during solar 
onjun
tion with SOHO (Farrell, 2001) and the mostre
ent visual observations, during January 2001, suggest that the star remains in outburst,and may indeed be brightening. Further photometri
 and spe
tros
opi
 observations areen
ouraged.It is a pleasure to thank John Greaves for helpful 
omments.
Referen
es:Bedding, T.R., 1993, AJ, 106, 768Buil, C., 2000, Be Star News, No. 34, 42http://www.limber.org/benews/volume34/buil/buil0.html,spe
tra http://astro

d.
om/terre/buil/us/
atalog/7s
o.htmCot�e, J., van Kerkwijk, M.H., 1993, A&A, 274, 870Fabregat, J., Reig, P., Otero, S., 2000a, IAU Cir
., No. 7461Fabregat, J., Reig, P., Tarasov, A., 2000b, Be Star News, No. 35http://www.limber.org/benews/volume35/fab/fab0.htmlFarrell, F., 2001, vsnet-
hat No. 3939http://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/
hat3000/msg00939.htmlHanbury Brown, R., Davis, J., Allen, L.R., 1974, MNRAS, 167, 121Hartkopf, W.L., Mason, B.D., M
Alister, H.A., 1996, AJ, 111, 370Heasley, J.N., Wol�, S.C., 1983, ApJ, 269, 634Ho�eit, D., 1982, The Bright Star Catalogue; fourth revised edition, Yale UniversityObservatoryHogg, A.R., 1958, Mount Stromlo Obs. Mimeo., No. 2van Hoof, A., Bertiau, F.C., Deurin
k, R., 1963, ApJ, 137, 824Levato, H., Malaroda, S., Morrell, N., Solivella, G., 1987, ApJS, 64, 487Mermilliod, J.-C., Mermilliod, M., Hau
k, B., 1997, A&AS, 124, 349, General Catalogueof Photometri
 Data (GCPD)Otero, S.A., 2000, vsnet-obs No. 28454 & vsnet-obs No. 28777 & vsnet-alert No. 5302http://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/obs28000/msg00454.html& .../msg00777.htmlhttp://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/alert5000/msg00302.htmlSmith, M., 1986, ApJ, 304, 728Snow, T.P., 1981, ApJ, 251, 139Tokovinin, A.A., 1997, A&AS, 124, 75, Multiple Star Catalogue 1997-1999 (MSC), CDSIII/191 1999 revisionWorley, C.E., Douglas, G.G., 1997, A&AS, 125, 523, The Washington Visual Double StarCatalogue, 1996.0 (WDS)
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TIMES OF MINIMA OF ECLIPSING BINARIESFROM ROTSE1 CCD DATA I: NAMED VARIABLESDIETHELM, R.BBSAG and Astron. Institut der Universit�at Basel, Rennweg 1, CH-4118 Rodersdorf, Switzerlande-mail: diethelm�astro.unibas.
h

The ROTSE-1 survey (Roboti
 Opti
al Transient Sear
h Experiment 1), designed forthe dete
tion of astrophysi
al transients, espe
ially those asso
iated with gamma-raybursts, has yielded a large amount of CCD data on variable stars, as reported in Akerlofet al. (2000). With permission of the ROTSE-1 team, we have used these measurementspubli
ly available through the internet (http://www.umi
h.edu/~rotse) to determine thetimes of minimum of e
lipsing binaries.In Table 1, the derived times are presented for the named variables a

ording to theGeneral Catalogue of Variable Stars. In ea
h 
ase, the data have been folded into a sea-sonal light 
urve using the best available elements of variation. In most 
ases, we used ei-ther the data from the latest edition of the General Catalogue of Variable Stars or the morea
tual ephemerides in SAC 72 (Ro
znik Astronomi
zny Obserwatorium Krakowskiego,2001) or from other sour
es in the literature. Where no previous elements of variationwere known, we employed the period values given in the ROTSE1 data base. It shouldbe noted, that the GCVS periods for DP Her
ulis and ES Her
ulis are to be preferredover the ROTSE1 values. The time of minimum was then found with the help of theKwee-Van Woerden algorithm (Kwee and Van Woerden, 1956).We would like to express our gratitude towards the ROTSE team for making theirdata available to the general publi
. In addition, the 
ross-referen
e table provided byB. Ski� through M. Baldwin of the AAVSO is thankfully a
knowledged. It proved to bevery helpful for the identi�
ation of the ROTSE sour
es.
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, 1901Kwee, K.K., Van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327

ERRATUM FOR IBVS 4982In IBVS No. 4982 the period of GSC 2646.1938 should read 0:d2890550 instead of0:d2860550.
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Table 1: Times of minima of e
lipsing binariesStar Type JD(hel,min) Est. error Star Type JD(hel,min) Est. errorTU Boo p 2451246.8098 0:d0021 OS Her p 2451304.7322 0:d0029s 2451338.7443 0.0028 V342 Her p 2451275.8470 0.0011TY Boo p 2451339.7500 0.0004 s 2451295.866 0.003AR Boo p 2451305.7312 0.0021 V366 Her p 2451306.706 0.024s 2451320.7360 0.0008 s 2451310.8874 0.0015CV Boo p 2451258.8651 0.0008 V381 Her s 2451258.876 0.005s 2451339.7597 0.0006 p 2451310.762 0.004EW Boo p 2451225.9064 0.0014 V387 Her p 2451307.7584 0.0007RV CVn p 2451247.8110 0.0005 s 2451312.769 0.004s 2451334.7461 0.0004 V412 Her s 2451283.788 0.005YZ CVn s 2451247.8728 0.0016 p 2451295.724 0.005p 2451310.7319 0.0013 V450 Her s 2451295.7100 0.0025BI CVn p 2451258.6944 0.0008 p 2451305.717 0.004s 2451277.7129 0.0008 V477 Her p 2451287.713 0.002RW Com s 2451258.7015 0.0004 s 2451287.8769 0.0011p 2451288.7288 0.0003 V502 Her p 2451280.8461 0.0015RZ Com s 2451281.9016 0.0003 s 2451306.8870 0.0012p 2451312.8758 0.0004 V663 Her s 2451260.891 0.003EK Com p 2451288.8642 0.0002 p 2451288.8684 0.0016s 2451340.7354 0.0004 V681 Her p 2451274.9033 0.0011TW CrB s 2451283.7764 0.0008 V687 Her p 2451258.8624 0.0014p 2451311.7468 0.0009 s 2451283.7749 0.0013V753 Cyg p 2451274.8715 0.0016 V719 Her p 2451283.7341 0.0019s 2451304.8680 0.0008 V728 Her p 2451285.6920 0.0004V850 Cyg s 2451243.886 0.013 s 2451305.7220 0.0008p 2451259.839 0.016 V731 Her s 2451243.9885 0.0015V997 Cyg p 2451291.8078 0.0022 p 2451310.7184 0.0009s 2451304.8548 0.0027 V836 Her s 2451259.91 0.03V1763 Cyg s 2451283.7514 0.0010 s 2451306.80 0.06p 2451312.7292 0.0015 V848 Her s 2451262.917 0.003V1918 Cyg s 2451275.8345 0.0016 p 2451308.8586 0.0021p 2451288.8466 0.0007 V857 Her s 2451306.7712 0.0005AK Dra p 2451275.8273 0.0012 s 2451308.8759 0.0010DP Her s 2451288.740 0.010 TZ Lyr p 2451258.8404 0.0004p 2451312.748 0.003 s 2451306.7043 0.0013TU Boo p 2451246.8098 0.0021 EX Lyr s 2451296.7667 0.0011s 2451338.7443 0.0028 V400 Lyr s 2451274.8713 0.0012ES Her p 2451291.8187 0.0020 p 2451321.8742 0.0010s 2451304.7379 0.0017 V404 Lyr s 2451308.698 0.004GU Her p 2451265.7877 0.0022 p 2451312.7094 0.0012s 2451280.951 0.003 V406 Lyr s 2451265.9702 0.0015HP Her s 2451288.7143 0.0015 p 2451306.8668 0.0015p 2451295.7147 0.0015 V461 Lyr p 2451311.789 0.013IT Her p 2451274.8872 0.0013 V449 Oph p 2451306.9022 0.0003s 2451296.7743 0.0027 s 2451324.895 0.004LT Her s 2451287.7312 0.0009 V1125 Oph p 2451259.8922 0.0020p 2451308.8692 0.0007 s 2451307.753 0.004MS Her s 2451274.8894 0.0012p 2451297.8952 0.00111
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CCD OBSERVATION OF MWC 560 = V694 MonISHIOKA, R.; UEMURA, M.; KATO, T.Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japane-mail: ishioka�kusastro.kyoto-u.a
.jp, uemura�kusastro.kyoto-u.a
.jp, tkato�kusastro.kyoto-u.a
.jp

MWC 560 (= V694 Mon) is a symbioti
-like star whose 
hara
ter is still not 
lear. Thisstar was dis
overed as an emission-line obje
t V = 12:m5 by Merrill and Burwell (1943).Sanduleak and Stephenson (1973) gave a spe
tral 
lassi�
ation of M4ep. One interestingphenomenon of MWC 560 is its 
i
kering. Bond et al. (1984) �rst noted the rapid variationwith amplitudes of about 0:m2 and time s
ales of a few minutes. Fli
kering is a 
ommonproperty of CVs, but is rarely seen on symbioti
 stars (Dobrzy
ka et al. 1996).Tomov et al. (1990) reported an outburst rea
hing V = 9:m1, asso
iated with remarkableblue-shifted absorption lines with velo
ities up to �6500 km s�1. The strong shift implieda high-velo
ity and highly-
ollimated jet. These absorption lines showed rapid variability(Tomov et al. 1990, 1997). The magnitude dropped to V ' 10:2 by 1993 and has remainedat this mean value up to now. The interval between the 1990 outburst and the 1995 smallmaxima agrees with the orbital period � 1930 day (Miko lajewski et al. 1998). At presentthe orbital phase may be the same as in 1990 and 1995, but the obje
t is not in outburstnow.In this paper, we report time-resolved CCD observations of MWC 560 to dete
t 
i
ker-ing. The CCD photometri
 observations were done on 13 nights using ST-7E (un�lteredor R
-�ltered) and ST-7 (un�ltered) 
ameras atta
hed to a 25-
m S
hmidt{Cassegrainteles
ope at Kyoto University and an R
-�ltered PixelVision 
amera (SITe SI004AB 
hip,CryoTiger-
ooled) atta
hed to a 60-
m re
e
tor at Ouda Station (Ohtani et al. 1992).The exposure times were 15 s and 5 s, respe
tively. The images were dark-subtra
ted,
at-�elded and analyzed with the JavaTM-based aperture photometry pa
kage developedby one of the authors (TK) and with IRAF APPHOT pa
kage (IRAF is distributed byNational Opti
al Astronomy Observatories in U.S.A.), respe
tively. We determined thedi�erential magnitude of MWC 560 using the 
omparison star GSC 5396.1090 (Ty
hoV = 10:66, B � V = 1:73, so R
 ' 9:7, Ski�, 1998) whose 
onstan
y was 
on�rmed withthe 
he
k star GSC 5396.491. Table 1 is a summary of the observations.R
-magnitude of MWC 560 is about 9:m8. Although the nightly average magnitudesseem to show slight variability both of the R
-�ltered and un�ltered data sets, moreobservation is needed to 
on�rm this.We analyzed the data set observed on six nights at Kyoto using DFT (dis
rete Fouriertransform) algorithm. The light 
urves used for DFT analysis and the results are shownin Fig. 1. The abs
issa is time in Julian Date or frequen
y, and the ordinate is di�erentialmagnitude or relative power. These spe
tra are shown at the frequen
ies higher than
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Figure 1. Light 
urve and power spe
trum on individual night data
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Table 1: Summary of observationsStart / end Na Exp Filter �b �mag
 Sited(JD� 2450000) (se
) (mag) (mag)1834.191 / .311 637 5.0 R
 0.037 0.383 O1839.240 / .303 295 15.0 none 0.027 �0.024 K11844.242 / .283 401 5.0 R
 0.020 0.427 O1849.314 / .332 55 5.0 R
 0.037 0.450 O1850.295 / .359 310 5.0 R
 0.025 0.408 O1852.280 / .327 471 5.0 R
 0.026 0.272 O1855.205 / .245 220 15.0 R
 0.043 0.193 K21858.279 / .352 59 15.0 R
 0.064 0.250 K21871.120 / .251 469 15.0 none 0.077 �0.084 K21872.124 / .372 975 15.0 none 0.045 �0.004 K21873.144 / .369 961 15.0 none 0.016 �0.091 K21874.161 / .367 810 15.0 none 0.031 �0.091 K21875.134 / .371 832 15.0 none 0.052 �0.087 K2a number of framesb standard deviation of di�erential magnitudes of the 
omparison star:
omparison� 
he
k
 nightly averaged di�erential magnitude of MWC560d O: at Ouda, K1: at Kyoto with ST-7, K2: at Kyoto with ST-7E

that 
orresponding to the period equal to the half-duration of ea
h observational run.The arrows in Fig. 1 are put for help and do not show pre
ise peaks. 1 sigma of the
omparison is about 0:m02{0:m08, so the variation is real.As shown in Fig. 1 left, we dete
t quasi-periodi
 modulation from minutes to hours withtypi
al amplitude about 0:m2. Fig. 1 right shows some peaks from 20 min to 2 hours, butthere is no peak 
oherent over the whole data set. The resultant time s
ales of variabilityand the apparent la
k of rigid 
oheren
e have 
on�rmed the �ndings in previous studies:Mi
halitsianos et al. (1993) found quasi-periodi
 variations with periods of 24, 35, and58 min, superposed on hourly variability. Tomov et al. (1996) dete
ted a periodi
ity of70 min whi
h was 
oherent over a few days. Dobrzy
ka et al. (1996) obtained 22 minperiod.Our observation seems to suggest that the general 
hara
teristi
s of short-term vari-ability in V694 Mon have been stable nearly a de
ade. The la
k of 
oheren
e suggests thatthese dominant os
illations are quasi-periodi
, rather than stri
tly periodi
 as expe
tedfrom the magneti
 rotator model (Tomov et al. 1992; Shore et al. 1994). We are going to
ontinue this observation in order to 
larify the nature of these periodi
ities.We thank to K. Matsumoto and H. Iwamatsu for helping our observations. And wea
knowledge editors' helpful suggestions.
Referen
es:Bond, H. E., Pier, J., Pila
howski, C., Slovak, M., & Szkody, P., 1984, B.A.A.S., 16, 516Dobrzy
ka, D., Kenyon, S. J., & Milone, A. E., 1996, AJ, 111, 414Merrill, P. W., & Burwell, C. G., 1943, ApJ, 98, 153
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Mi
halitsianos, A. G., Perez, M., Shore, S. N., Maran, S. P., Karovska, M., Sonneborn,G., Webb, J. R., Barnes III, T. G., Frueh, M. L., Oliversen, R. J., & Starr�eld, S.G., 1993, ApJ, 409, L53Mikolajewski, M., Janowski, J. L., Tomov, T., Munari, U., Antov, A., Jones, A., 1998,IBVS, No. 4598Ohtani, H., Uesugi, A., Tomita, Y., Yoshida,M., Kosugi, G., Noumaru, J., Araya, S.,Ohta, K. 1992, Memoirs of the Fa
ulty of S
ien
e, Kyoto University, Series A ofPhysi
s, Astrophysi
s, Geophysi
s and Chemistry, 38, 167Sanduleak, N., & Stephenson, C. B., 1973, ApJ, 185, 899Shore, S. N., Aufdenberg, J. P., Mi
halitsianos, A. G., 1994, AJ, 108, 671Ski�, B., 1998,http://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/
hat1000/msg00414.htmlTomov, T., Kolev, D., 1997, A&ASS, 122, 43Tomov, T., Kolev, D., Georgiev, L., Zamanov, R., Antov, A., & Bellas, Y., 1990, Nature,346, 637Tomov, T., Kolev, D., Ivanov, M., Antov, A., Jones, A., Mikolajewski, M., Lepardo,A., Passuello, R., Sa
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THE SHORT-PERIOD ECLIPSING BINARY GSC 3123.1618BILLINGS, G. W.1; KAISER, D. H.2; TERRELL, D. 3; HENDEN, A. A.41 2320 Cherokee Drive NW, Calgary, Alberta, Canada T2L 0X7, e-mail: obs681�telusplanet.net2 2631 Washington Street, Columbus, Indiana, U.S.A. 47201, e-mail: dhkaiser�sprynet.
om3 Dept. of Spa
e Studies, Southwest Resear
h Institute, 1050 Walnut St., Suite 426, Boulder, Colorado, U.S.A.80302, e-mail: terrell�boulder.swri.edu4 Universities Spa
e Resear
h Asso
iation/U.S. Naval Observatory, P. O. Box 1149, Flagsta�, Arizona, U.S.A.86002-1149, U.S.A., e-mail: aah�nofs.navy.mil

Variability of the star GSC 3123-1618 = ROTSE1 J185538.25+405859.0 was dete
tedby the ROTSE1 CCD survey (Akerlof et al. 2000). Bl�attler and Diethelm (2000) presentedan un�ltered light 
urve and found a period of 0:d2559007. Our CCD photometry duringthe same observing season produ
ed a V -band light 
urve and improved light elements.Billings observed in the V band with a 0.35-m S
hmidt{Cassegrain teles
ope andApogee AP-7 CCD. Kaiser observed in V RI with a 0.35-m S
hmidt{Cassegrain andSBIG ST-9E CCD. Terrell observed in B with a 0.60-m Cassegrain and SBIG ST-8 CCDat the Sommers{Baus
h Observatory of the University of Colorado. Henden observedwith the 1.0-m Rit
hey{Chr�etien teles
ope of the U. S. Naval Observatory, Flagsta� Sta-tion with a Tektronix/SITe 1024�1024 thinned, ba
kside{illuminated CCD and BV R
I
�lters. His photometry of the variable near maximum light and of the 
omparison and
he
k stars is shown in Table 1 (photometry for other stars in the �eld 
an be found inHenden 2001). Henden also used the USNO-A2.0 astrometri
 
atalog to determine thepre
ise position for GSC 3123-1618 of 18h55m38:s20, +40Æ58057:0006 (J2000).Altogether, we obtained timings of 7 primary and 3 se
ondary minima (Table 2). Timesof minima were determined with the 
omputer program AVE (Barbera 2000) based onthe Kwee{Van Woerden (1956) method. In addition to the 10 new minima reported here,we have in
luded 5 minima timings published re
ently by Bl�attler (2000). A least-squaressolution of the 15 timings resulted in the following light elements:Min: I = HJD 2451766:5840 + 0:d2559067� E:�0:0001 � 0:0000001Henden observed on two nights, at phase 0.70, V = 13:444 and phase 0.26, V =13:434. We adopt the average of the two as the magnitude at maximum, 13.439 V .Di�erential measurements yield 14.61 V in primary minimum and 14.22 V in se
ondaryminimum. The V -band light 
urve is shown in Figure 1. Terrell used the latest versionof the Wilson{Devinney program (Wilson and Devinney 1971, Wilson 1979) to explorepreliminary solutions for the system parameters. As expe
ted for a light 
urve with partiale
lipses, the mass ratio 
ould not be determined. A grid of solutions at �xed values (0.5to 1.5) of the mass ratio showed very little variation in the goodness of �t. Until the mass
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Table 1: BV R
I
 photometry with errors less than 0:m02, GSC 3123.1618, 
omparison and 
he
k starsStar GSC V B � V V �R
 R
 � I
variable (max) 3123:1618 13.439 0.990 0.602 0.556
omparison 3123:0834 13.938 1.074 0.584 0.479
he
k 3123:0596 13.694 0.671 0.372 0.331
Table 2: Times of minima, GSC 3123.1618HJD 2400000+ Error � Epo
h O � C Observer Type51721.6729 0.0003 �175.5 +0.0005 Kaiser 

d� V �lter51722.8238 0.0001 �171.0 �0.0002 Billings 

d� V �lter51732.8043 0.0001 �132.0 0.0000 Billings 

d� V �lter51739.8413 0.0002 �104.5 �0.0004 Billings 

d� V �lter51741.7610 0.0001 �97.0 �0.0001 Kaiser 

d� V �lter51756.7314 0.0005 �38.5 �0.0002 Terrell 

d� B �lter51756.8594 0.0002 �38.0 �0.0001 Terrell 

d� B �lter51766.4559 0.0005 �0.5 �0.0001 Bl�attler 

d� un�ltered51766.5841 0.0005 0.0 +0.0001 Bl�attler 

d� un�ltered51771.4464 0.0006 +19 +0.0002 Bl�attler 

d� un�ltered51781.4271 0.0010 +58.0 +0.0005 Bl�attler 

d� un�ltered51781.5543 0.0015 +58.5 �0.0002 Bl�attler 

d� un�ltered51790.6392 0.0001 +94.0 0.0000 Kaiser 

d� V �lter51864.5962 0.0001 +383 �0.0001 Billings 

d� V �lter51867.6670 0.0001 395 0.0001 Billings 

d� V �lter
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Figure 1. Phased light 
urve, GSC 3123.1618� V �lter
ratio 
an be determined by spe
tros
opi
 observations, we 
annot make any de�nitive
laims about the nature of the system. However, our solutions indi
ate that the systemis in weak or broken 
onta
t.This observing proje
t was 
ondu
ted in asso
iation with the AAVSO e
lipsing binaryprogram. We wish to thank Marvin Baldwin, 
hairman of the AAVSO E
lipsing BinaryCommittee, for bringing this variable to our attention. P.R. Guilbault and D.B. Williamsassisted in preparing this report for publi
ation. Billings a
knowledges the use of software(KAPPA, PHOTOM) provided by the Starlink Proje
t whi
h is run by CCLRC on behalfof PPARC.
Referen
es:Akerlof, C., et al., 2000, AJ, 119, 1901Bl�attler, E., and Diethelm, R., 2000, IBVS, No. 4985Bl�attler, E., 2000, BBSAG Bull., No. 123Barbera, R., 2000, http://www.astrogea.org/soft/ave/aveint.htmHenden, A., 2001,ftp://ftp.nofs.navy.mil/pub/outgoing/aah/sequen
e/gs
3123.datKwee, K.K., and Van Woerden, H., 1956, BAN, 12, No. 464, 327Wilson, R.E., 1979, ApJ, 234, 1054Wilson, R.E. and Devinney, E.J., 1971, ApJ, 166, 605
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Ground based CCD photometry of three Guide Star Catalogue (GSC) stars (GSC0742602146, 0777501959 and 0781801912) is presented. Two of these obje
ts (GSC0742602146 and 0781801912) were already reported as variable by Zwintz et al. (2000).They have analyzed photometri
 data of the Fine Guidan
e Sensors of the Hubble Spa
eTeles
ope. It is espe
ially important to 
on�rm these results with ground based observa-tions in order to prove the reliability and stability of these sensors. Kus
hnig et al. (1997)already reported the 
on�rmation for two of su
h obje
ts. But further data are neededto unambiguously establish the 
apability of these instruments to dete
t even very lowamplitude variability.The photometri
 observations were made in the nights 26/27.05. and 30/31.05.1995with the 61-
m Bo
hum teles
ope at ESO{La Silla (observer: E. Paunzen). The teles
opewas equipped with a nitrogen-
ooled Thompson 7882 CCD (384�576 pixel) 
orrespondingto a �eld-of-view of about 30� 40. Continuous observations with an integration time of 60se
onds using a standard Johnson V �lter were made.A spe
trum of GSC 0777501959 was observed with the 190-
m teles
ope at the SouthAfri
an Astronomi
al Observatory with the long slit spe
trograph in the night of 31.01/01.02.2001 (observer: C. Foellmi). The 300 lines/mm grating gave a resolution of about5 �A and 
overed a spe
tral range from 3000 to 8000 �A. The exposure time was 300se
onds.The basi
 redu
tion steps (bias-subtra
tion, dark-
orre
tion, 
at-�elding) were 
arriedout within standard IRAF routines. Standard aperture photometry within the IRAFtask APPHOT was performed. For ea
h program star, three 
omparison stars within the
orresponding �eld were 
hosen. These obje
ts are listed in Table 1. They all turned outto be 
onstant. For the �nal light 
urves (Figure 1) the di�eren
es of all 
omparison starswith respe
t to the 
orresponding program stars were 
al
ulated, but for reasons of 
larity,only one di�erential light 
urve for ea
h obje
t was plotted in the 
orresponding �gure.Sin
e no photometri
 standard regions were observed, it is not possible to transformthe �nal values to Johnson V . However, we are only interested in the variability of theprogram stars and not in determining more a

urate apparent visual magnitudes.
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Figure 1. The light 
urves of GSC 0742602146 (upper panel), GSC 0777501959 (middle panel) andGSC 0781801912 (lower panel). The full 
ir
les are the di�erential data for (V � C1) whereas the open
ir
les 
orrespond to (C1� C2). The arrows mark 0:m02 (V )
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Table 1: All observed program and 
omparison starsGSC � (2000) Æ (2000) V0742602146 19 40 00 �31 13 16 12.0 V0742602121 19 40 05 �31 12 40 14.9 C10742602105 19 40 05 �31 12 15 14.5 C20742602163 19 39 53 �31 14 26 14.8 C30777501959 12 49 09 �41 12 26 12.4 V0777501766 12 49 10 �41 12 04 14.9 C10777501872 12 49 12 �41 12 27 14.6 C20777501935 12 49 09 �41 13 29 15.6 C30781801912 14 32 00 �44 26 29 11.6 V0781801932 14 32 06 �44 27 09 12.8 C10781802269 14 32 03 �44 28 38 14.4 C20781802447 14 31 54 �44 26 04 14.7 C3
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Figure 2. The 
lassi�
ation spe
trum of GSC 0777501959 whi
h results in a spe
tral type of A3V
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Zwintz et al. (2000) reported Æ S
uti type pulsation for GSC 0742602146 (VGS 17therein) and GSC 0781801912 (VGS 19). VGS 17 shows multiperiodi
ity whi
h is inline with the spe
tral 
lassi�
ation (A9). The light 
urve presented in Figure 1 (upperpanel) 
on�rms this result. A dominant period of 120 minutes and an amplitude of 0:m02was found using a standard Fourier te
hnique. Due to the rather short time s
ale of theobservations, no additional period 
ould be established.The variability of VGS 19 was a matter of debate (Zwintz et al. 2000). The reasonswere the reported apparent period (about 50 minutes whi
h is approximately half theorbital period of the Hubble Spa
e Teles
ope) and the very low amplitude (1.5 mmag).Furthermore, the B � V value from the TYCHO 
atalogue (0:m54) was not 
ompatiblewith Str�omgren uvby� photometry (b � y = 0:m179) (Zwintz et al. 2000). It is out ofs
ope of this note to solve this dis
repan
y. However, the light 
urve shown in Figure 1(lower panel) results in a formal numeri
al solution with a period of 70 minutes and anamplitude of 0:m008 
on�rming a Æ S
uti type pulsation.The photometri
 variability of GSC 0777501959 is evident from Figure 1 (middle panel;note that no other time resolved photometri
 data have been published yet) with a periodof about 75 minutes and an amplitude of 0:m01. But the nature of it was not 
lear at�rst sight be
ause TYCHO photometry (B � V = �0:269 � 0:175) results in an earlytype spe
tral 
lassi�
ation. Taking the (unknown) interstellar reddening into a

ount(although with a gala
ti
 latitude of +21 degrees, it should not be very large), one derivesa spe
tral type of B5 or even earlier. We therefore have de
ided to obtain a 
lassi�
ationresolution spe
trum. The 
lassi�
ation follows the standard pro
edures within the MK
lassi�
ation s
heme (Paunzen 2000). We derive a spe
tral type of A3V (Figure 2) whi
hpla
es this star within the 
lassi
al instability strip. One tends to believe that the Vand B 
olors listed in the TYCHO 
atalog are mixed up resulting in B � V = +0:m269.However, we are 
on�dent that these obje
ts show multiperiodi
 Æ S
uti type pulsation.

Referen
es:Kus
hnig, R., Weiss, W.W., Gruber, R., Bely, P.Y., Jenkner, H., 1997, A&A, 328, 544Paunzen, E., 2000, PhD Thesis, University of ViennaZwintz, K., Weiss, W.W., Kus
hnig, R., Gruber, R., Frandsen, S., Gray, R., Jenkner, H.,2000, A&AS, 145, 481
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WY Tri: A NEW SU UMa-TYPE DWARF NOVA

VANMUNSTER, TONNYCenter for Ba
kyard Astrophysi
s (Belgium), Walhostraat 1A, B-3401 Landen, Belgiumemail: Tonny.Vanmunster�advalvas.be
WY Tri is a UG-type 
ata
lysmi
 variable (Downes et al. 1997) lo
ated at � =02h25m00:s57, Æ = +32Æ59054:009 (J2000.0), with a magnitude range of 13.8 { >17.0 mpg.The obje
t has been dis
overed by L. Meinunger (Meinunger 1986) in 1986 on plates of a�eld around � Trianguli, taken with the 40/160 and 40/195-
m astrographs of SonnebergObservatory. Meinunger re
ognised the UG type of variability and gave the obje
t thepreliminary designation S 10919. He also published a �nding 
hart, and noted that thevariable is visible at minimum light on Palomar Atlas 
harts as a blue obje
t. A detailed�nding 
hart is given in (Downes et al. 1997).Five distin
t outbursts of WY Tri are listed by Meinunger, the brightest one showingthe variable at 13.8 mpg, although the average maximum magnitude derived from hisobservations is 15.0 mpg only. Apart from this, very little seems to have been publishedabout the outbursting 
hara
teristi
s of WY Tri. More re
ently, the obje
t has re
eivedsome attention from amateur variable star observers around the world.The shortest likely interval between outbursts of WY Tri is about 381 days, but fromthe sparse observations it is impossible to 
on
lude whether this is the true outburst 
y
leof the obje
t, or just a multiple. More intensive monitoring of WY Tri will be requiredto derive the pre
ise values of the outburst and superoutburst 
y
les. The outburstamplitude is over 3:m2.The De
ember 2000 outburst of WY Tri was �rst reported by Jo
hen Pietz (Pietz2000), who found the obje
t around 15:m7 on un�ltered CCD images taken on 2000,De
ember 16.914 UT. For the �rst time, this outburst was monitored intensively by CCDphotometry, the results of whi
h are dis
ussed below.Upon noti�
ation of the outburst of WY Tri through VSNET (Pietz 2000), an ob-serving 
ampaign was laun
hed at the Belgian node of the Center for Ba
kyard Astro-physi
s (CBA). The CBA is a multi-longitude network of professional and amateur as-tronomers (Patterson 1998), who study periodi
 phenomena in 
ata
lysmi
 variables.Target 
ampaigns and results of the CBA are regularly reviewed on the CBA Web site(http://
ba.phys.
olumbia.edu).The CBA 
ampaign on WY Tri o

urred during very favourable 
onditions, with thevariable being visible almost all night long. We a

umulated 29.7 hours of 
overage over4 nights and obtained 1336 datapoints. Details are listed in Table 1. Time-resolved anddi�erential (variable�
omparison) CCD photometry of WY Tri was done at CBA Belgium
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Table 1: Log of photometryUT Date JD Start Length (hr) Points20-De
-2000 2451899.3499 4.58 24621-De
-2000 2451900.2334 7.87 35422-De
-2000 2451901.2134 8.40 39123-De
-2000 2451902.1976 8.88 345

Figure 1. Light 
urve of WY Tri
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Figure 2. Period analysis of WY Tri

Figure 3. Averaged phase diagram of WY Tri
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using a 0.35-m f=6:3 S
hmidt-+Cassegrain teles
ope, mounted on an AstroTe
hniek FM-98 German equatorial mount, and equipped with a SBIG ST-7 CCD 
amera (Kodak KAF-0400 CCD for imaging and Texas Instruments TC211 CCD for guiding). For a 
ompletedes
ription of the CBA Belgium Observatory equipment and software, see (Vanmunsteret al. 2000a). During the 4 observing nights, we used GSC 2327 1839 (11:m8) as the
omparison star, whose 
onstan
y was 
on�rmed by other 
he
k stars.Our De
ember 20, 2000 observations revealed already fully grown superhumps with anamplitude of 0:m39, and allowed the immediate 
lassi�
ation of the obje
t as a new SUUMa-type 
ata
lysmi
 variable (Vanmunster 2000b). The initial stage of the outburstprobably has been missed. Further observations at CBA Belgium were obtained over thenext nights (Figure 1), allowing a more detailed analysis of the superhump period. Afterremoving linear trends from the light 
urve, we performed a period analysis using thePhase Dispersion Minimization PDM method (Stellingwerf 1978). The resulting thetadiagram is shown in Figure 2. The best superhump period is 0:d07847 (� 0:d00002). Themean waveform of WY Tri is shown in Figure 3 (averaged data), and is a 
lassi
al footprintof a 
ommon superhump pro�le. The superhump full amplitude was about 0:m39.The above superhump period value is in good agreement with results obtained atother observatories during the De
ember 2000 outburst of WY Tri. In parti
ular, datafrom Kyoto University, Japan and Coperni
us Observatory, Cze
h Republi
, yielded asuperhump period of 0:d078483 (Uemura 2000).The De
ember 2000 eruption light 
urve of WY Tri indi
ates a maximum magnitudeof 15:m1 (un�ltered CCD images), but sin
e parts of the initial outburst phase likely havebeen missed, it is un
ertain if this represents the true maximum magnitude value attainedby the variable. The �nal fading of the obje
t took pla
e with an average de
line rate of0:m15 per day, whi
h is a typi
al value for dwarf novae in superoutburst.We also examined the post-superoutburst behaviour of WY Tri, as some SU UMa-typedwarf novae are known to show rebrightenings during this stage. However, no eviden
eof su
h a rebrightening was found, both in our own CCD monitoring during two weeksfollowing the steep de
line, and in reports submitted to VSNET.There is still an important amount of 
hara
teristi
s of WY Tri to be un
overed. There-fore, this obje
t should re
eive all possible attention from both amateur and professionalastronomers.A
knowledgements. We are grateful to the Center for Ba
kyard Astrophysi
s fortheir 
ontinuous support in our stellar CCD photometry resear
h work.
Referen
es:Downes, R., Webbink, R., Shara, M., 1997, PASP, 109, 345Meinunger, L., 1986, Mitt. �uber ver�anderli
he Sterne, 11, 1Patterson, J., 1998, Sky and Teles
ope, O
tober, 77Pietz, J., 2000, vsnet-outburst, No. 1179 (http://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/vsnet-outburst/msg01179.html)Stellingwerf, R.F., 1978, ApJ, 224, 953Uemura, M., 2000, vsnet-
ampaign-dn, No. 376 (http://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/vsnet-
ampaign-dn/msg00376.html)Vanmunster, T., et al., 2000a, IBVS, No. 4940Vanmunster, T., 2000b, vsnet-
ampaign, No. 588 (http://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/vsnet-
ampaign/msg00588.html)
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EUVE J0854+390: A NEW CATACLYSMIC VARIABLECHRISTIAN, D.J.1; CRAIG, N.2; DUPUIS, J.2; ROBERTS, B.31 Computer S
ien
es Corporation/Spa
e Teles
ope S
ien
e Institute, Baltimore, MD, e-mail: d
hrist�sts
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e S
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es Lab, e-mails: n
raig�ssl.berkeley.edu,jdupuis�
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We report the identi�
ation of a new Cata
lysmi
 Variable (CV) in the �eld of EUVEJ0854+390. EUVE J0854+390 was dete
ted in the Extreme Ultraviolet Explorer (EUVE)all-sky survey (Bowyer et al. 1996) at 30 
ts/kse
 in the 100 �A bandpass and reportedin the Lampton et al. 1997 
atalog of fainter EUVE sour
es with ROSAT dete
tions.Follow-up opti
al observations of the 
lass of unidenti�ed EUVE all-sky survey sour
es(\NOID's") has previously had su

ess in �nding 
ata
lysmi
 variables (e.g. EUVE J1429-38.0, Craig et al. 1995, 1996, & EUVE J2115-586, Craig et al. 1996; Vennes et al. 1996).We observed the �eld 
entered on the EUVE position of EUVE J0854+390 on 18 February1997 as part of our EUVE NOID opti
al identi�
ation program with the Li
k Shane 3-meter teles
ope and Kast spe
trograph. The Kast is a double spe
trograph with a blueside 
overing the wavelength region of 3600{5250 �A and � 5500{7500 �A on the red side.This setup yields a spe
tral resolution of 1.7 �A/pixel.There were three exposures of the CV, starting at 10:04 UT on Feb 18, 1997 andthese are summarized in the observing log in Table 1. two of the exposures the slit was
entered on other stars in the and the exposures were mu
h shorter. result of spe
tra
entered on other obje
ts was also in the slit. The opti
al spe
tra of EUVE J0854+390showed Balmer, He I (4471, 5876 �A) and He II (4686 �A) lines strongly in emission withthe 
ontinuum in
reasing toward the blue and indi
ating the sour
e is a CV, probablymagneti
. The �rst 25 minute exposure found the lines to be blue-shifted by � 200 km/sand was followed by a 60-minute exposure. This se
ond observation found the sour
e tobe � 2 times brighter and with the emission lines shifted to the red. The average lineshift was about � 6 �A or � 400 km/s. The third exposure, started at 11:45 UT, found thesour
e to be � 7 times fainter than the previous exposure with lines red-shifted by � 100km/s, although limited by low signal. The measured radial velo
ities suggest the sour
eperiod is less than 2 hours, although the poor sampling is not de�nitive, and furtherobservations are needed. We show the two brightest opti
al spe
tra of EUVE J0854+390from 18 February 1997 in Figure 1.For the brightest spe
trum we derived B magnitude of 16.4 for EUVE J0854+390 usingspe
trophotometry. The opti
al position derived from the Digitized Sky survey plate (seeFigure 2) is: R.A. 08h54m14:s2, De
. +39Æ05039:006 (J2000) pla
ing it about 1500 from theEUVE and ROSAT (1RXS J085413.1+390543) sour
e positions. Follow-up observationsare en
ouraged.
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Figure 1. Kast blue-side spe
tra for CV EUVE J0854+390. The bottom spe
trum was the �rst30-minute exposure (10:04 UT) and was followed by an hour integration started 34 minutes later(10:38 UT). The se
ond exposure found the sour
e to be �2 times brighter with linesred-shifted by � 6 �A

Table 1: Opti
al observing logSour
e R.A.opt De
.opt Observation Exposure Air massdate (se
)EUVE J0854+390 08h54m14:s2 +39Æ05039:006 18 Feb 97 10:04 UT 1500 1.2118 Feb 97 10:38 UT 3600 1.3218 Feb 97 11:45 UT 1800 1.68
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EUVE J0854+390

Figure 2. Opti
al �nding 
hart (60 � 60) from the Digitized Sky Survey 
entered on the EUVE positionfrom Lampton et al. (1997). The arrow indi
ates the CV. EUVE/ROSAT pointing un
ertainty isindi
ated with a 
ir
le with a radius of 3000. North is up and east to the left
Referen
es:Bowyer, S., Lampton, M., Lewis, J., Wu, X., Jelinsky, P., & Malina, R.F., 1996, ApJS,102, 129Craig, N., Howell, S.B., Sirk, M.M., Malina, R.F., 1996, ApJ, 457, L91Craig, N., Oliversen, R., 1995 IAUC, No. 6201Craig, N., 1996 IAUC, No. 6297Lampton, M., Lieu, R., S
hmitt, J.H.M.M. Bowyer, S., Voges, W., Lewis, J., & Wu, X.,1997, ApJS, 108, 545Vennes, S. et al., 1996, AJ, 112, 2254
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UBV PHOTOMETRY OF EF Boo�OZDEM_IR, S.; DEM_IRCAN, O.; ERDEM, A.; C� _IC�EK, C.; BULUT, _I.; SOYDUGAN, F.;SOYDUGAN, E.C�anakkale Onsekiz Mart University, Department of Physi
s, C�anakkale, Turkeyemail: ozdemir�mail.
omu.edu.tr, demir
an�
omu.edu.tr

EF Boo (BD+51Æ1929, SAO 29189) was �rst reported in the Ty
ho 
atalog (H�g et al.,1997). It was dis
overed as a part of the Hippar
os program by Perryman et al. (1997).The system has a spe
tral type of G5 and an EB-type light 
urve with an amplitude of0:m587 ranging from 9:m401 to 9:m988 in V (HIPPARCOS, ESA, 1998). Same
 et al. (1999)have 
arried out the �rst ground based photometri
 observations of the system in U , Band V bands and obtained the following improved ephemeris:H:J:D: Min I = 2451283:6774(1) + 0:d42060833(7)� E: (1)They have 
hara
terized the light 
urve as a typi
al W UMa type with spot a
tivity.New photometri
 observations of EF Boo were made on 3 nights during 2000 observingseason with a 30-
m Maksutov teles
ope at the Ankara University Observatory. Theobservations were se
ured by using a single 
hannel OPTEC SSP-5A photometer headwhi
h 
ontains a side on R-1414 Hamamatsu photomultiplier and the UBV �lter set 
loseto the standard system. Di�erential observations, in the sense variable minus 
omparison,were 
orre
ted for the atmospheri
 extin
tion and the light time e�e
t. The same starof Same
 et al. (1999) was sele
ted as 
omparison (SAO 29183 = BD+51Æ1927 = HD127807). Their 
he
k star was reje
ted sin
e they have reported that it is a variable star.The standard errors of our observations are about 0:m024, 0:m015, and 0:m016 in U , B andV �lters, respe
tively.Two new minima times were obtained from our observations by using the well knownmethod of Kwee and van Woerden (1956). A list of all available minima times, togetherwith ours, are given in Table 1. A new O�C 
urve was formed by using all these epo
hsand the following improved light element was derived by �tting a linear fun
tion:H:J:D: Min I = 2448500:3016(5) + 0:d42051309(0)� E: (2)New light and 
olor 
urves are shown in Figure 1 together with the Hippar
os light
urve. Although the light 
urve is EW type, it was noted to be EB type in HIPPARCOS(ESA, 1998) due to a single erroneous observation in mid-primary e
lipse. No signi�
antphase dependen
e of the 
olor 
urves in Figure 1 indi
ates 
onta
t 
on�guration for thesystem. The light levels estimated by averaging data around the maxima and minima (bytaking a �� = �0:03 interval) and their di�eren
es are listed in Table 2. The errors inthe estimates are slightly lower than the standard errors of the respe
tive observations.
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Table 1: All available minima times of EF Boo. The O�C values were 
al
ulated by using Equation (2)JD Hel. Min Filter O � C Referen
e2400000+48500.30180 I 0.0002 HIPPARCOS ESA (1998)51282.8356(6) I UBV �0:0011 Same
 et al. (1999)51283.6776(1) I UBV �0:0002 "51283.8889(1) II UBV 0.0009 "51284.7290(1) II UBV �0:0001 "51284.9386(6) I UBV �0:0007 "51712.391(17) II UBV 0.0003 This work51719.330(04) I UBV 0.0007 This work

Table 2: The light levels and their di�eren
es in the light 
urves of EF Boou b v HIPMax. light at 0.75 0.120 0.480 0.789 9.401Max. light at 0.25 0.131 0.486 0.781 9.401Min. light at 0.00 0.703 1.032 1.328 9.988Min. light at 0.50 0.684 1.000 1.310 9.896�max (m0:75 �m0:25) �0:011 �0:006 0.008 0.0�min (m0:00 �m0:50) 0.019 0.032 0.018 0.092Depth of Min. I 0.578 0.549 0.543 0.587Depth of Min. II 0.559 0.517 0.525 0.495
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A 
omparison of the light levels shows no sign of any asymmetry and O'Connell e�e
t.However a 
omparison with HIP light 
urve reveals that the primary e
lipse is slightlyshallower while the se
ondary e
lipse is slightly deeper in our light 
urves (see Table 2).We a
knowledge the observing time at the Ankara University Observatory, and thepartial support by the Resear
h Fund of C�anakkale Onsekiz Mart University.
Referen
es:ESA, 1998, The Hippar
os & Ty
ho Catalogues, SP{1220H�g, E., Baessgen, G., Bastian, U., Egret, D., Fabri
ius, C., Grossmann, V., Halbwa
hs,J.L., Makarov, V.V., Perryman, M.A.C., S
hwekendiek, P., Wagner, K., Wi
ene
,A., 1997, A&A, 323, L57Kwee, K.K., and van Voerden, H., 1956, B.A.N., 12, 327Perryman, M.A.C., Lindegren, L., Kovalevsky J., H�g, E., Bastian, U., Berna

a, P.L.,Creze, M., Donati, F., Grenon, M., Grewing, M., Van Leeuwen, F., Van Der Marel,H., Mignard, F., Murray, C.A., Le Poole, R.S., S
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THE FIRST GROUND-BASED PHOTOMETRICOBSERVATIONS OF V899 Her�OZDEM_IR, S.; DEM_IRCAN, O.; ERDEM, A.; C� _IC�EK, C.; BULUT, _I.; SOYDUGAN, F.;SOYDUGAN, E.C�anakkale Onsekiz Mart University, Department of Physi
s, C�anakkale, Turkeyemail: ozdemir�mail.
omu.edu.tr, demir
an�
omu.edu.tr

The relatively bright EW type binary V899 Her (HD 149684 = BD+33Æ2748, �2000 =16h35m02:s0, Æ2000 = +33Æ12048:000) was �rst dis
overed by HIPPARCOS (ESA, 1998). Thephotometri
 observations of the system by HIPPARCOS show a W UMa type light 
urvewith an amplitude of 0:m121 ranging from 7:m935 to 8:m056 and with two equal minimadepths. The mean orbital period derived by HIPPARCOS from the best light 
urve �tis 0:d421173 and the epo
h is given as JD 2448500.136 (ESA, 1998). The spe
tral type ofthe system is given as F8.The �rst ground-based observations of V899 Her were made on 2 nights during 2000observing season with the same equipments and te
hnique des
ribed by �Ozdemir et al.(2001). The 
omparison star is BD+33Æ2771 (HIP 81763), and the 
he
k stars areBD+34Æ2826 (HIP 81732), BD+34Æ2799 (HIP 80806), BD+34Æ2820 (SAO 65448), andBD+34Æ2776 (HIP 80279). Di�erential magnitudes, in the sense 
he
ks minus 
ompari-son, were used to determine the standard errors (whi
h are 0:m020, 0:m016, and 0:m021) ofour observations in U , B and V bands, respe
tively.The light and 
olor 
urves were plotted in Figure 1 together with the HIPPARCOSlight 
urve. The light level estimates by taking a �� = �0:03 interval around the maximaand minima, and their di�eren
es are listed in Table 1. It 
an be seen in Figure 1 andTable 1 that the maxima of all light 
urves, espe
ially in U band, show a marginal eviden
eof being unequal with exhibiting slightly higher maxima at 0.25. There is not any 
leareviden
e for the asymmetry in the light 
urves. A new minima time is derived from theobservations by using the Kwee and van Woerden (1956) method and given in Table 2,together with Hippar
os' determination. These minima times were used in forming theO � C diagram of V899 Her and were �tted by a linear fun
tion to obtain a new lightelement of the system:H:J:D: Min I = 2448500:13600 + 0:d42117220(4)� E: (1)We a
knowledge the observing time at the Ankara University Observatory, and thepartial support by the Resear
h Fund of C�anakkale Onsekiz Mart University.
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Table 1: The light levels and their di�eren
es in the light 
urves of V899 Heru b v HIPMax. light at 0.75 0.007 �0:026 �0:071 7.935Max. light at 0.25 �0:008 �0:029 �0:075 7.939Min. light at 0.00 0.131 0.109 0.065 8.056Min. light at 0.50 0.141 0.102 0.061 8.054�max. (m0:75 �m0:25) 0.015 0.003 0.004 �0:004�min. (m0:00 �m0:50) �0:010 0.007 0.004 0.002Depth of Min. I 0.132 0.137 0.138 0.119Depth of Min. II 0.142 0.130 0.134 0.117

Table 2: All available minima times of V899 Her. The O�C values were 
al
ulated by using the improvedephemeris JD Hel. Min Filter O � C Referen
e2400000+48500.13600 I 0.0 HIPPARCOS ESA (1998)51708.415(26) II UBV 0.0 This work
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Figure 1. The light and 
olor 
urves of V899 Her
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ERRATUM FOR IBVS 4941In IBVS 4941 a minimum time (2448383.4256) of BO CVn is wrong. The 
orre
t valueis 2448383.4156.Berahitdin ALBAYRAK
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J1714.9+4210: A VARIABLE FAINT HIGH-LATITUDE CARBON STARMEUSINGER, H.; BRUNZENDORF, J.Th�uringer Landessternwarte Tautenburg, D-07778 Tautenburg, Germanye-mail: meus�tls-tautenburg.de, brunz�tls-tautenburg.de
As a by-produ
t of a variability{proper motion survey for quasars (Brunzendorf &Meusinger 2001), we dete
ted a further member of the 
lass of faint high-latitude 
arbonstar (FHLCS). It was 
lassi�ed, at �rst, as a quasar 
andidate due to its strong variabil-ity and zero-proper motion, but was spe
tros
opi
ally 
on�rmed as a 
arbon star, 
alledhereafter FHLCS J1714.9+4210. The basi
 data are summarized in Table 1. There isno entry in the SIMBAD database or in the IRAS FSC at this position. An indepen-dent identi�
ation of this star with an FHLCS has been announ
ed by Kurtanidze &Nikolashvili (2000) who identi�ed it with the entry #3801 in the Se
ond edition of theGeneral Catalogue of Cool Carbon Stars (Stephenson 1989).

Table 1: Basi
 data for FHLCS J1714.9+4210R.A. = (J2000.0) 17h14m57:s5DEC = +42Æ10022:009= l 67Æ= b 35Æ= V 16:m1= U � B > 1:m5= B � V 2:m6= V � R 1:m0= �� 
os Æ �1:2� 1:6 mas yr�1= �Æ +0:1� 1:2 mas yr�1
A low-dispersion spe
trum (Fig. 1) was obtained in July 1998 with CAFOS at the2.2-m teles
ope of the German{Spanish Astronomi
al Centre on Calar Alto, equippedwith a B-400 grism and a SITe1d CCD. Redu
tion and wavelength 
alibration of thespe
tra were done in a standard fashion using the MIDAS pa
kage. The spe
trum witha resolution of 20 �A shows pronoun
ed C2 and CN bands and weak or absent atomi
hydrogen lines. A se
ond spe
trum, taken two years later, shows only little variationsof the overall pi
ture. With its strong 
arbon bands and a sharp bandhead of C2 at� 6181, FHLCS J1714.9+4210 resembles stars whi
h have been identi�ed as dwarf 
arbonstars (dCs) due to their large proper motions; a

ording to Green et al. (1992), these
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Figure 1. Low-dispersion spe
trum (not 
ux-
alibrated) of FHLCS J1714.9+4210
features are indi
ative of dCs rather than of giants. FHLCS J1714.9+4210 is probably an
ounter-example as it does not show a signi�
ant proper motion (see below).The long-term B-band light-
urve (Fig. 2) was obtained from the photometri
 redu
-tion of 117 digitised Tautenburg S
hmidt plates with limiting magnitudes Blim = 19{21taken between 1964 to 1997. The plates were 
alibrated by means of published sequen
esof standard stars around M 92. Typi
al photometri
 errors on a single plate are 0:m1 to0:m2 for the measured magnitude range. FHLCS J1714.9+4210 is found to be variable ona signi�
an
e level larger than 99.99%. Although the sampling of the photometri
 datadoes not allow to study the stru
ture of the light-
urve in detail, strong 
u
tuations onshort time-s
ales as well as long-term trends are 
learly indi
ated. A period of 0.81 yris indi
ated by Fourier te
hnique on a signi�
an
e level of 94%. On the other hand, thestru
ture fun
tion analysis (e.g., Simonetti et al. 1995) provides no 
lear-
ut eviden
e forany periodi
ity.The 
olour indi
es given in Table 1 are based on the measurements on plates fromthe epo
h 1968� 2. No 
olour-
orre
tions have been applied sin
e the Tautenburg 
oloursystem 
losely mat
hes the Johnson system.The absolute proper motion derived from the astrometri
 redu
tion of the B plates,whi
h 
over a baseline of more than three de
ades, is unveri�ably low (Table 1). For
omparison, the 
omponents of the mean absolute proper motion of the �eld stars are(�3:4�0:1;�4:3�0:1) mas yr�1 with a mean total proper motion of � = 6 mas yr�1. Thereferen
e frame is de�ned by 534 unambiguously identi�ed and well-measured galaxies.The possibility that FHLCS J1714.9+4210 is a nearby dwarf having by 
han
e su
h asmall proper motion 
an be reje
ted on a signi�
an
e level larger than 98%. The result ofa zero-proper motion therefore suggests a giant star in the halo rather than a nearby dC.The gala
ti
 position of FHLCS J1714.9+4210, i.e. the gala
to
entri
 distan
e R and theheight z above the gala
ti
 plane, are estimated to (R; z) = (12 kp
; 6 kp
) if Mv = 1 (see
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Wallerstein & Knapp 1998), but may be as large as (67 kp
; 40 kp
) if this star is at thetip of the AGB.

Figure 2. Long-term B-band light
urve of FHLCS J1714.9+4210

Referen
es:Brunzendorf, J., Meusinger, H., 2001, A&A, submittedGreen, P.J., Margon, B., Anderson, S.F., 1992, ApJ, 400, 659Kurtanidze, O.M., Nikolashvili, M.G., 2000, IAU Symp., 177, 554Simonetti, J.H., Cordes, J.M., Hees
hen, D.S., 1985, ApJ, 296, 46Stephenson, C.B., 1989, Publ. of the Warner and Swasey Observatory, 3, No. 2Wallerstein, G., Knapp, G.R., 1998, ARA&A, 36, 369
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V-BAND OBSERVATIONS OF V4641 SAGITTARIIMART�I, J.1; ZAMANOV, R.2; PAREDES, J.M.3; RIB�O, M.31 Departamento de F��si
a, Universidad de Ja�en, C/ Virgen de la Cabeza 2, E-23071 Ja�en, Spaine-mail: jmarti�ujaen.es2 National Astronomi
al Observatory \Rozhen", P.O. Box 136, BG-4700 Smolyan, Bulgaria3 Departament d'Astronomia i Meteorologia, Universitat de Bar
elona, Av. Diagonal 647, E-08028 Bar
elona,Spain

In this note we report high time resolution V Johnson photometry of the mi
roquasarV4641 Sgr (SAX J1819.3{2525 = XTE J1819{254). This sour
e was dis
overed as anX-ray transient by BeppoSAX and RossiXTE satellites (In't Zand et al. 1999; Markwardtet al. 1999). On 1999 September, a very fast transient opti
al and X-ray outburst wasobserved, rea
hing up to V ' 8:m8 and 12 Crab units (Stubbings 1999; Smith et al. 1999).Rapid X-ray variability, by a fa
tor of 4 on time s
ales of minutes, was observed at thetime of the outburst (Wijnands & van der Klis 2000). Collimated radio eje
ta were alsodete
ted on this o

asion with possible superluminal velo
ities (Hjellming et al. 2000).All this eviden
e suggests the presen
e of a 
ompa
t obje
t, most probably a bla
k hole.The spe
tral type of the mass donor and its distan
e have been estimated from opti
alobservations as A2V and D = 6100 p
, respe
tively (Orosz et al. 2000). This distan
evalue is signi�
antly far away than the nearby � 0:5 kp
 independently obtained from theradio data (Hjellming et al. 2000), based on the inferred proper motion of the eje
ta andother assumptions. Re
ent photometri
 and spe
tros
opi
 work by Chaty et al. (2001a,b)give support to the opti
al estimates, with these basi
 parameters being 
onstrained to bemost likely B3-A2 V and 4 < D < 8 kp
. If the high distan
e values are 
orre
t, V4641Sgr should be 
onsidered a High Mass X-ray Binary (HMXRB) mi
roquasar instead of alow mass system.The previous opti
al photometri
 observations indi
ated variability on time s
ales ofdays and months (see e.g. Kato et al. 1999). The present note is mainly an attempt toexplore the V4641 Sgr variability on mu
h shorter time s
ales, i.e. from a few minutes toa few hours.Our di�erential photometry observations were obtained with the 1.23-m teles
ope ofthe Centro Astron�omi
o Hispano Alem�an (CAHA) observatory, in Almer��a (Spain). Weobserved on three nights during the period 23{29 June 2000. Several �lters were used,but only the V -band observations with wider time 
overage are dis
ussed here. The totalnumber of V -band CCD frames pro
essed was 117. The exposure times were of 30 s, witha readout time of 30 s sin
e we used only a small part of the SITe#2b-17 
hip. Only threesuitable 
omparison stars 
ould be found in the CCD frame being non-saturated, isolatedenough and with brightness similar to the target sour
e. We �nally sele
ted two of themwhose magnitude di�eren
es remained well 
onstant mostly within �0:m012, �0:m020, and
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Table 1: V -band observations of V4641 SgrJulian Day V NV2451719.525 14.0 182451719.569 14.02451723.475 14.0 252451723.571 14.02451724.423 13.8 742451724.574 13.9

�0:m015, for the nights 23/24, 27/28, and 28/29 June, respe
tively. These di�eren
es areplotted in Fig. 1 and they are indi
ative of the quality of the di�erent nights for di�erentialphotometry at the high air mass of the sour
e.Sin
e we devoted most of our teles
ope time to V4641 Sgr, only one or two standardstars from the list of Landolt (1992) 
ould be observed ea
h night. Approximate photo-metri
 zero points were thus estimated using average extin
tion 
oeÆ
ients suitable forthe CAHA site. In this way we derived V magnitudes for the 
omparison stars in the�eld, that we adopted in order to express the di�erential photometri
 results in an abso-lute s
ale. The absolute 
alibration a
hieved is believed to be a

urate at the �0:m1 level.This pro
edure is useful to provide an idea of the sour
e real brightness and, of 
ourse, itdoes not 
hange the relative variations seen in the data. In Table 1, the resulting JohnsonV magnitudes (rounded to 0:m1) are given for the beginning and the end of the night, andthe NV value refers to the number of exposures obtained for the 
orresponding night.The brightness of V4641 Sgr during our run was in the range V = 13:8{14.0, i.e., 
on-siderably fainter than the values reported during the 1999 September outburst (Stubbings1999). Our magnitudes are 
lose to the faintest observed in the last year (see Kato et al.1999; Chaty et al. 2001a,b).In the X-ray domain, the qui
k-look results provided by the ASM/RXTE team indi-
ated very low X-ray a
tivity during the time of our Calar Alto observations, with thesour
e being pra
ti
ally undete
ted at their beginning. Only on JD 2451723, the ASM 
uxin
reased to � 4 
ounts s�1, thus suggesting a moderate enhan
ement of X-ray a
tivity.Unfortunately, there is no ASM data for the last night of the CAHA run.We attempted to sear
h for variability over time s
ales of minutes to hours. Theshortest time resolution a
hieved in our runs was about 1.5 minutes (100 s) and theobserved behaviour of the sour
e is presented in Fig. 2.We did not dete
t variability, with amplitude higher than 0:m02, on the shortest (fewminute) time s
ales. In 
ontrast, variability is 
ertainly present on time s
ales of hours. Inthe lower panel, a brightness de
rease of about 0:m1 during 3.5 h is 
learly visible. Duringthis interval, the di�eren
es between the 
omparison stars remained 
onstant pra
ti
allywithin �0:m015 (see Fig. 1). Therefore, the observed trend is fully reliable. A similarbehaviour is also present in simultaneous I band data not in
luded in this paper. Weaktra
es of a similar hour variability 
an be seen as well in the �rst night (upper panel inFig. 2).The other two HMXRB mi
roquasars well observed at opti
al wavelengths are Cyg X-1and SS 433. Cyg X-1 shows an ellipsoidal modulation in its light 
urve with amplitude�V = 0:m04, with a di�eren
e only of 0:m02 between the high and low X-ray states (Bro
k-sopp et al. 1999; Karitskaya & Goranskij 1996). In 
ontrast, SS 433 shows di�erent 
lasses
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Figure 1. V magnitude di�eren
es between 
omparison and 
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k star in the V4641 Sgr frames for thethree di�erent nights of observation
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Figure 2. The Johnson V band observations of V4641 Sgr during June 2000. Short term variability,on time s
ale of minutes, is not visible. However, we do see during the last night a de
rease inbrightness of � 0:m1 over a time s
ale of about 3 hours. A similar variability probably o

urred duringthe �rst night too. In all these three panels, the Y axis interval 
orresponds to 0:m25, and the X axis sizeexpands over 5 hours (= 0:208 days)
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of opti
al variability identi�ed by their 
orresponding time s
ales �� (see e.g. Zwitter etal. 1991): 
lass (a) with �� > 6 h; 
lass (b) with �� � 1 h; 
lass (
) with �� � 10 min.For 
lasses (b) and (
), the amplitude does not ex
eed typi
ally 0:m1. The dete
ted varia-tions of V4641 Sgr are reminis
ent, both in time s
ale and amplitude, of the SS 433 
lass(b) variability, whi
h a

ording to Zwitter et al. (1991) should be interpreted as originat-ing in an extended 
orona surrounding the jets. However, with the present observationswe 
annot rule out alternative possibilities for the observed trend, su
h as being part of anellipsoidal modulation or due to orbital and pre
essional motion (
lass a). The ellipsoidalmodulation possibility is 
ertainly a serious explanation to be 
onsidered, spe
ially tak-ing into a

ount the eviden
e pointed out by Orosz et al. (2000) based on photographi
ar
hive data.On the other hand, 
lass (
) variability in SS 433 is probably 
onne
ted with the jets.The fa
t that we do not see this kind of short term variations in V4641 Sgr is 
onsistentwith the radio quiet state of the sour
e during the CAHA run. Although simultaneousradio monitoring from the Green Bank Interferometer (GBI) is not available, the GBI 
uxdensities at 
m wavelengths two months before our observations were already 
onsistentwith zero.In any 
ase, further extended photometri
 monitoring of V4641 Sgr would be advisableto better 
onstrain the physi
al properties of this new mi
roquasar not yet well studied.A
knowledgements: JM and JMP a
knowledge partial support by DGICYT (PB97-0903). JM and RZ also a
knowledge support by Junta de Andalu
��a (Spain). MR a
-knowledges re
eipt of a fellowship from Generalitat de Catalunya (ref. 1999 FI 00199).The Green Bank Interferometer is a fa
ility of the National S
ien
e Foundation operatedby the NRAO in support of NASA High Energy Astrophysi
s programs.
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COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5037 Konkoly ObservatoryBudapest7 March 2001HU ISSN 0374 { 0676VARIABLE BSS CANDIDATES IN M3 PROVED TO BE QUASARSMEUSINGER, H.1; SCHOLZ, R.-D.2; IRWIN, M.31 Th�uringer Landessternwarte Tautenburg, 07778 Tautenburg, Germany, e-mail: meus@tls-tautenburg.de2 Astrophysikalisches Institut Potsdam, An der Sternwarte 16, 14482 Potsdam, Germany,e-mail: rdscholz@aip.de3 Insitute of Astronomy, Madingley Road, Cambridge CB31HA, UK, e-mail: mike@ast.cam.ac.ukThe discovery of eclipsing binaries among blue straggler stars (BSS) is important tocheck ideas for the origin of the BSS phenomenon (binary merging versus collisional merg-ing, e.g. Bailyn 1995) and, moreover, for the understanding of the dynamical evolution ofdense stellar systems (Hut et al. 1992). In M3, the radial BSS distribution seems to beconsistent with a collisional origin in the centre and binary origin in the outskirts (Bailyn& Pinsonneault 1995).In the framework of a variability{proper motion survey (VPMS) for quasars in the �eldcentred on M3 (Scholz et al. 1997), we detected three signi�cantly variable star-like objectsin the cluster halo region having typical BBS colours and magnitudes. Figure 1 shows thecolour{magnitude diagram (CMD) for all star-like objects with a high cluster membershipprobability which have: (1) cluster-centric distances 50 � r � 240 (the innermost regionis excluded to minimize e�ects of image crowding), (2) no nearby neighbour within a700 distance, (3) proper motion vectors close to the centroid of M3 (de�ned by starsselected by the �rst two constraints and having colour indices compatible with the clusterCMD), i.e. j~�� ~�M3j � 6 mas yr�1. Photometric and astrometric data were derived fromTautenburg Schmidt plates digitized by means of the APM facility, Cambridge. JohnsonB magnitudes were measured on 57 plates, taken in the years 1964 to 1994. A further 6V plates were used to obtain B �V colour indices. Proper motions were derived from 81plates altogether with a baseline of three decades. Variability was quanti�ed by meansof a simple yet powerful variability index Ivar (for details, see Scholz et al. 1997). Thethree BSS candidates marked in Fig. 1 and listed in Table 1 proved to be variable on asigni�cance level larger than 99.99%.Follow-up low-resolution spectroscopy with CAFOS at the 2.2-m telescope of theGerman{Spanish Astronomical Centre on Calar Alto surprisingly revealed that all threevariable BSS candidates are quasars with redshifts z � 1{1.5 (Table 1). Their absoluteproper motions are consistent with both the cluster proper motion and the zero-propermotion constraint for quasars due to the small absolute proper motion of M3. Of course,[HB93] 1340+287 was catalogued as a quasar long before (Hewitt & Burbidge 1989); ourobservations have just con�rmed the earlier redshift measurement.We conclude that samples of variable BSS candidates in the outer regions of high-latitude globular clusters can be substantially contaminated by low-redshift quasars.
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Figure 1. Colour{magnitude diagram of M3. Strongly variable BSS candidates are marked byoctagons, other strongly variable stars detected by the VPMS are indicated by open squaresReferences:Bailyn, C.D., 1995, ARA&A, 33, 133Bailyn, C.D., Pinsonneault, M.C., 1995, ApJ, 439, 705Hewitt, A., Burbidge, G., 1989, ApJS, 69, 1Hut, P., McMillan, S., Goodman, J., Mateo, M., Pryor, C., et al., 1992, PASP, 104, 981Scholz, R.-D., Meusinger, H., Irwin, M., 1997, A&A, 325, 457



IBVS 5037 3

Table 1: Basic data for three variable BSS candidates in M3VPMS # 12 006 12 465 15 224R.A. (J2000.0) 13h41m07:s5 13h42m30:s9 13h42m54:s5DEC (J2000.0) +28�3903600 +28�3702500 +28�2800600B 18.9 18.1 18.4B � V 0.40 0.28 0.35Ivar 2.8 3.4 2.3SIMBAD identi�ers NSV6388 RXJ1342.5+2837 [HB93] 1340+287spectroscopic identi�cation QSO (z = 1:580) QSO (z = 1:272) QSO (z = 1:037)
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TIMES OF MINIMUM OF ECLIPSING BINARIES FROM ROTSE1 CCDDATA, II: SUSPECTED AND RECENTLY NAMED VARIABLESDIETHELM, R.BBSAG and Astron. Institut der Universit�at Basel, Rennweg 1, CH{4118 Rodersdorf, Switzerlande-mail: diethelm�astro.unibas.
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In the �rst part of a series of papers (Diethelm, 2001), we have reported the timingsof minimum light of known e
lipsing binaries extra
ted from ROTSE-1 (Roboti
 Opti
alTransient Sear
h Experiment 1) survey data, as reported in Akerlof et al. (2000). The orig-inal measurements are publi
ly available through the internet (http://www.umi
h.edu/~rotse).In Table 1 of this se
ond paper in the series, the derived timings are presented forthe suspe
ted and re
ently named variables a

ording to the New Catalogue of Suspe
tedVariable Stars (NSV). In ea
h 
ase, the data have been folded into a seasonal light
urve using the ROTSE1 period value or the re
ently published elements of variation (seeremarks on individual stars below). The time of minimum was then found with the helpof the Kwee{Van Woerden algorithm (Kwee and Van Woerden, 1956).

Table 1: Times of minimum of e
lipsing binaries
Star Type JD(hel,min) est. errorof min. (days)ROTSE1 J124337.15+384415.1 = GSC3021.2642 p 2451305.7378 0.0007s 2451306.8821 0.0004ROTSE1 J125241.77+261637.4 = GSC1995.2249 p 2451277.8543 0.0014s 2451288.8720 0.0015ROTSE1 J131759.92+300801.0 = GSC2535.670 s 2451260.8492 0.0001p 2451275.7062 0.0004ROTSE1 J134651.80+225714.7 = GSC1999.518 p 2451260.7047 0.0007s 2451286.8695 0.0007ROTSE1 J181210.81+305512.9 = GSC2622.1151 p 2451259.8761 0.0017ROTSE1 J184241.47+452902.9 = GSC3527.1195 s 2451304.860 0.002p 2451312.864 0.002
Remarks on individual variables:ROTSE1 J124337.15+384415.1 = NSV5904 = GSC3021.2642 = WR125: Very re-
ently, Vandenbroere et al. (2001) have reported a 
omplete CCD light 
urve of this EW



2 IBVS 5038
type e
lipsing binary. Our minima �t their elements of variation well (O � C = �0:0030and �0:0028 days).ROTSE1 J125241.77+261637.4 = NSV19516 = GSC1995.2249: This e
lipsing binaryis of the EB type (mp = 10:74; ms = 10:68). The maximum following the primaryminimum is slightly brighter (10.53 mag) than the one following the se
ondary (10:m55).ROTSE1 J131759.92+300801.0 = NSV6177 = SVS 1257 = GSC2535.670 = LL Com:During the 
ourse of this work, we be
ame aware of the fa
t, that this EB type variable hasalready been investigated (Frank et al., 1996) and given a oÆ
ial name (LL Com). Theminima reported in Table 1 yield O � C values of +0.0439 and +0.0386 days in respe
tto the elements of variation given by Frank et al. (1996), indi
ating the ne
essity of aslight 
orre
tion to their period (new value: 0.4069125 days), in good agreement with theperiod reported by the ROTSE team. We have also used the photographi
 data from thepaper in whi
h the variability of SVS 1257 was announ
ed (Kuro
hkin, 1959) to dedu
etimes of minimum light. These turn out to be: JDH2434127.370(2), JDH2435540.545(2)and JDH2435929.531(5), all of whi
h are timing of primary minima. Sin
e we have noadditional timings in the large time gap between these measurements and our 
urrentdata, no re�nement of the period value is possible.ROTSE1 J134651.80+225714.7 = GSC1999.518 = S 8090: This variable is of the EWtype with deep minima (13:m1{13:m8) and a rather short period (0:d241168 days)ROTSE1 J181210.81+305512.9 = NSV10369 = GSC2622.1151 = S 8606: A 
lose in-spe
tion of the ROTSE light 
urve made it plausible, that the value of the period hasto be doubled to 1.123874 days. Although no observations around the phase of the se
-ondary minimum are available, we are 
on�dent that this interpretation is 
orre
t. We�nd this variable to be an Algol type e
lipsing binary with a primary minimum lastingfor D = 0:p18 = 0:d19 with an amplitude of 0:m65 (12.65{13.3).ROTSE1 J184241.47+452902.9 = NSV11259 = GSC3527.1195 = S 9326: This is an-other 
lose binary of the EW type.We would like to express our gratitude towards the ROTSE team for making theirdata available to the general publi
. In addition, the 
ross-referen
e table provided byB. Ski� through M. Baldwin of the AAVSO is thankfully a
knowledged. It proved to bevery helpful for the identi�
ation of the ROTSE sour
es.
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, 1901Diethelm, R., 2001, IBVS, No. 5027Frank, P., Mos
hner, J., Mos
hner, W., 1996, IBVS, No. 4386Kuro
hkin, N.E., 1959, Perem. Zv., 12, 409Kwee, K.K., Van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 111Vandenbroere, J., Martignoni, M., Verrot, J.P., A
erbi, F., 2001, IBVS, No. 5021
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TWO NEW SHORT PERIOD VARIABLES:HD 88278 AND HD 128862KOEN, C.1; ABO-ELAZM, M.S.21 South Afri
an Astronomi
al Observatory, P.O. Box 9, Observatory 7935, South Afri
a2 National Resear
h Institute for Astronomy and Geophysi
s, Helwan Observatory, Cairo, Egypt

Variability in both HD 88278 (HIP 49416) and HD 128862 (HIP72055) was �rst dis-
overed by the Hippar
os mission, with both stars 
lassi�ed as \Unsolved" variables (ESA1997). Periodogram analysis of the Hippar
os epo
h photometry suggests single frequen-
ies of 15.7 d�1 (amplitude 21 mmag, HD 88278) and 22.7 d�1 (amplitude 16 mmag,HD 128862) in the two sets of observations (Fig. 1). This prompted us to obtain shortobserving runs on these stars, in order to 
on�rm the periodi
 variations.All observations were made using the photoele
tri
 Modular Photometer atta
hed tothe 0.5-m teles
ope of the South Afri
an Astronomi
al Observatory. Measurements 
on-sisted of a 
ontinuous stream of 10 se
ond integrations through a B �lter, with o

asionalinterruptions in order to monitor the sky ba
kground. One short observation run (2.3hours) on HD 88278, and two short runs on HD 128862 (durations of 2.7 and 3.5 hours),were obtained. Standard redu
tion pro
edures for su
h observations were followed. Theresulting light 
urves, 
onsisting of one minute averages of the redu
ed data, are shownin Figures 2 and 3.A sinusoid with the frequen
y determined from the Hippar
os data was �tted to theHD 88278 data by least squares, and is plotted with the observations in Fig. 2. Giventhat no 
orre
tions to the data were made for atmospheri
 transparen
y variations, the �tis quite good. We 
on
lude that the star is indeed variable with the Hippar
os frequen
yof 15.72375 d�1. (The least squares un
ertainty is 4 in the last quoted digit: the higha

ura
y is due to the long time baseline of the Hippar
os observations). The amplitudein the B-band is about 42 mmags.It is 
lear from Fig. 3 that a single stable periodi
ity 
annot adequately des
ribe theobservations of HD 128862 | for example, the amplitude during the �rst run is 
on-siderably lower. A near-perfe
t �t to the observations is possible with a four-frequen
ysolution, but given the pau
ity of data, mu
h 
reden
e 
ould not be put in it, parti
ularlyas the amplitude of the star may simply be variable. Least squares �tting of a single sinu-soid gives a best frequen
y of 10.4 d�1 (or nearby 1 d�1 aliases). There is no ex
eptionalfeature in the amplitude spe
trum in Fig. 1 whi
h 
orresponds to this rather obviousfrequen
y in our data. However, examination of the window fun
tion of the Hippar
osdata shows that strong aliases may be expe
ted at separations of � 11:3 d�1 from thetrue frequen
ies in the data, so that the most prominent feature in Fig. 1 (bottom panel)
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Figure 1. Amplitude spe
tra 
al
ulated for the Hippar
os epo
h photometry of HD 88278 (top panel)and HD 128862 (bottom panel). Prewhitening by subtra
ting appropriate sinusoids from the datasetsleaves residuals without any pronoun
ed features in their amplitude spe
tra

Figure 2. The B-band observations of HD 88278, and a �tted sinusoid with a frequen
y of 15.7 d�1
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Figure 3. The B-band observations of HD 128862
may be an alias of a true frequen
y of 11.4 d�1. The latter frequen
y is re
on
ilable withthe results of our observations.The Hippar
os parallaxes of the stars, together with their V magnitudes, give absolutevisual magnitudesMV of 1:52�0:17 and 0:19�0:75 for HD 88278 and HD 128862. Theseluminosities appear to be respe
tively too low and too high for the MK 
lassi�
ations ofA4 III/IV (HD 88278) and F0 III/IV (HD 128862) (see Houk & Cowley 1975). Agreementis better with the photometri
 absolute visual magnitudes of 0.62 and 1.19 derived fromCrawford's (1979) 
alibration of the Str�omgren photometri
 indi
es (Hau
k & Mermilliod1998). Other information derived from the Str�omgren photometry is similar E(b � y)reddenings of 0.07 and 0.06, and Æ
1 indi
es of 0.23 and 0.19, for HD 88278 and HD 128862respe
tively. Finally, the H� and 
0 indi
es 
an be 
ompared with the model results ofMoon & Dworetsky (1985) to �nd Te� = 8000 K, log g = 3:6 (HD 88278) and Te� =7400 K, log g = 4:0 (HD 128862).The spe
tral types, periods and amplitudes of both stars are 
onsonant with their beingÆ S
uti pulsators. We therefore pro
eed to 
al
ulate the implied pulsation 
onstantslogQ = �6:456� log f + 0:5 log g + 0:1Mbol + log Te� ;f being the frequen
y in d�1. For HD 88278 we use the Hippar
os frequen
y, while forHD 128862, f � 11:4 d�1 is assumed. Resulting pulsation 
onstants are then 0.016,0.013 (HD 88278) and 0.023, 0.030 (HD 128862), where the �rst value given for ea
h staris based on the Hippar
os absolute magnitude, and the se
ond on the photometri
allyderived MV . These values are normal for Æ S
uti stars.



4 IBVS 5039
The authors thank Dr Gerald Handler for supplying an unpublished list of 
andidateÆ S
uti stars. This resear
h made use of the SIMBAD database, operated at Strasbourg,Fran
e.

Referen
es:Crawford, D. L., 1979, AJ, 84, 1858ESA, 1997, The Hippar
os and Ty
ho 
atalogues, ESA SP-1200Hau
k, B., Mermilliod, M., 1998, A&AS, 129, 431Houk, N., Cowley, A.P., 1975, Mi
higan Spe
tral Catalogue Volume 1, University ofMi
higan, Ann ArborMoon, T.T., Dworetsky, M.M., 1985, MNRAS, 217, 305
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CCD MINIMA OF SELECTED ECLIPSING BINARIES IN 2000NELSON, ROBERT H.College of New Caledonia, 3330 { 22nd Avenue, Prin
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Sixty new times of minima for various e
lipsing binaries have been determined usingan un�ltered CCD 
amera at the Prin
e George Astronomi
al Observatory in 2000.The CCD 
amera, a SBIG ST6, was mounted at the 
assegrain fo
us of the 61-
mteles
ope and 
ooled to �40Æ C. The 
amera used a tele
ompressor lens and operatedat f=7. Images were taken 
ontinuously using the data a
quisition software CCDSofton \fo
us" mode. Depending on exposure time for the star (usually between 10 and 60se
onds), exposures were taken approximately every minute. The duration of observingruns varied between one and three hours, and typi
ally 
overed 100{200 or more frames.Data redu
tion was by MIRA. For more details, see Nelson (2000).A variety of methods (usually a minimum of three) was used to determine the timeof minimum, depending on the nature of the data set. The methods available were: thetra
ing paper method, bise
tors of 
hords, 
urve �tting (quadrati
 on 
entral part, Fourier�t on the full 
urve if appropriate) | all on a spreadsheet, and Kwee{van Woerden (1956)| by separate software. For ea
h time of minimum, the standard deviation of the resultingtimes (from the various methods) was used as a starting point in setting the estimatederror, given in Table 1, 
olumn 5.For ea
h star, the available times of minimum in the literature were gathered andentered in a spreadsheet; the O�C plots therein were used to predi
t times of minimumbefore observing on a given night and, based on earlier works, to determine the type ofminimum. The latter is given in 
olumn 6 (I = primary, II = se
ondary).The O�C plots frequently hinted at, or sometimes strongly indi
ated a period 
hange;this information is presented in 
olumn 7. The period behaviour for some of these starshas been well studied; others await new data and analyses. All the O � C plots, inspreadsheet form, may be obtained from the World-Wide Web at the relevant URL in thereferen
es.Some of the results were less a

urate than desirable due to problems of sharply varyingsky transparen
y during the run and limitations in the duration of the run due to theonset of 
louds and other fa
tors.Another problem was the o

asional ambiguous identity of the variable; the GCVS 4position did not agree with the GSC 
atalogue position, or with RealSky images (100�
ompression of POSS digital s
ans). In these 
ases, the equivalen
es are given in thefootnotes.Three light 
urves at minimum were 
hosen at random for display. See Figures 1{3.
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Table 1UT date Star Comp. star Minimum Estimated Type Period New period(GSC No.) HJD 24. . . error 
hange?2000-10-15 AD And 3641-0023 51832.81735 0:d00007 I { 0:d98619112000-06-02 BL And 3635-1961 51697.82162 0.00009 I { 0.72237592000-09-25 CN And 2787-1803 51812.8787 0.0002 I yes? 0.46278982000-10-11 DS And 2816-1250 51828.6893 0.0001 I { 1.01051952000-08-05 LO And 3637-0897 51761.8118 0.0003 II? yes? 0.38082352000-02-05 SS Ari* 1758-0121 51579.7217 0.0003 II { 0.40598392000-09-27 ZZ Aur 2915-0468 51814.89102 0.00006 I { 0.60121682000-12-28 AH Aur 1887-1240 51906.95915 0.0006 II { 0.49427142000-02-13 AC Boo 3474-0834 51588.0118 0.0006 I yes 0.35244412000-03-29 TY Boo 2568-0991 51632.79821 0.00005 I { 0.31715032000-12-09 UZ CMi 0184-1875 51887.9262 0.0001 II { 0.76194962000-09-23 AZ Cam 4547-1052 51810.8735 0.0001 I yes? 1.31923082000-03-04 WW Cam 4673-1078 51607.7921 0.0006 I yes? 2.27437132000-08-30 CW Cas 4020-1387 51786.8746 0.0002 II yes? 0.31886382000-09-16 V364 Cas 3270-0612 51803.8936 0.0004 I { 1.54306622000-09-26 V364 Cas 3270-0612 51813.9229 0.0003 II { 1.54306622000-07-22 V523 Cas 3257-1068 51747.8792 0.0001 I yes 0.23369302000-12-07 V541 Cas* 4050-0957 51885.8766 0.0001 II { 0.90984862000-03-05 VZ Cep 4470-1497 51608.7237 0.0003 I yes? 1.18336372000-12-11 WZ Cep 4486-1402 51889.6940 0.0001 I { 0.41744532000-05-15 BE Cep 3996-0441 51679.8576 0.0002 II { 0.42439412000-12-07 EF Cep 4523-0854 51885.7625 0.0004 I { 0.60610772000-01-21 EG Cep 4585-0165 51564.86095 0.00008 I { 0.54462242000-03-19 GW Cep A 4502-0724 51622.5520 0.0001 I { 0.31884402000-03-31 GW Cep B 4502-0724 51634.80913 0.00015 II { 0.31884402000-04-25 OT Cep 4504-0663 51659.80612 0.00005 I { 0.96246102000-04-14 RW Com 1991-1659 51648.77918 0.00025 I { 0.23734532000-05-12 RZ Com 1990-3503 51676.7736 0.0003 I { 0.33850732000-07-24 CV Cyg 3137-0227 51749.8469 0.0002 II { 0.98341092000-06-15 DK Cyg 2712-1841 51710.8499 0.0003 I yes 0.47069282000-05-13 V387 Cyg* 2714-0538 51677.9260 0.0004 I { 0.64059662000-07-17 V401 Cyg* 2654-1313 51742.8339 0.0002 I yes 058272442000-09-25 V463 Cyg* 2656-4079 51812.7731 0.0002 I { 2.11757472000-06-16 V513 Cyg 3170-0502 51711.8397 0.0002 I { 1.05618032000-12-13 V680 Cyg 3968-0228 51891.8040 0.0003 I { 1.19914372000-05-20 RZ Dra 3916-1962 51684.89711 0.00025 I { 0.55087622000-03-06 RW Gem 1864-1948 51609.776 0.002 II { 2.86549612000-04-16 GW Gem* 1933-0570 51650.77409 0.00007 I { 0.65944452000-03-19 SZ Her 2610-1214 51622.96964 0.00025 II { 0.81809682000-09-22 CO La
 3992-1927 51809.9448 0.0002 I apsidal 1.54220712000-05-26 EM La
 3982-3238 51690.91843 0.00005 I { 0.38913472000-09-21 PP La
 3984-1619 51808.6546 0.0001 I { 0.40116332000-03-26 XZ Leo 1412-0423 51629.807 0.002 I yes 0.48773732000-05-08 CE Leo* 1985-1274 51672.79847 0.00005 I { 0.30342902000-06-03 TZ Lyr 3107-0618 51698.82501 0.00005 I { 0.52882722000-12-11 BO Mon* 4850-0630 51889.9281 0.0001 I yes 2.22517192000-12-13 V496 Mon 0151-1326 51891.8954 0.0002 I { 0.66076242000-05-26 V508 Oph* 1019-1850 51690.8308 0.0001 I { 0.34479052000-12-28 V343 Ori* 0725-0502 51906.8087 0.0003 I { 0.80914182000-09-27 BO Peg* 1127-1477 51814.7788 0.0001 I yes? 0.58042732000-08-05 BX Peg* 2197-1946 51761.91545 0.0001 I yes 0.28041682000-12-11 V432 Per* 2856-0823 51889.8058 0.0001 I yes 0.38331002000-04-14 AU Ser 1502-1573 51648.88903 0.00013 I yes 0.3864935
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Table 1 (
ontinued)UT date Star Comp. star Minimum Estimated Type Period New period(GSC No.) HJD 24. . . error 
hange?2000-02-12 RZ Tau 1274-1281 51586.7378 0:d0001 I { 0:d41567682000-10-06 AH Tau 1804-2485 51823.8420 0.0001 I yes? 0.33267792000-09-24 CT Tau 1871-0434 51811.8973 0.0001 I yes 0.66682492000-10-05 EQ Tau* 1260-0575 51822.9035 0.0001 I { 0.34134712000-01-29 XY UMa 3805-0990 51572.7472 0.0002 I { 0.478996?2000-01-30 AG Vir 0871-0330 51573.9120 0.0001 II { 0.64265302000-04-25 GP Vul 2151-1825 51659.9171 0.0002 I { 1.0324998Notes:SS Ari = GSC 1758-0116; V541 Cas = GSC 4051-1764; V387 Cyg = GSC 2714-0556; V401 Cyg =GSC 2654-2502; V463 Cyg = GSC 3170-0931; GW Gem = GSC 1933-0692; CE Leo = GSC 1985-1209;BO Mon = GSC 4837-1454; V508 Oph = GSC 1019-1840; V343 Ori = GSC 0725-1137; BO Peg =GSC 1127-0916; BX Peg = GSC 2197-1458; V432 Per = GSC 2856-1647; EQ Tau = GSC 1260-0909
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Figure 1. Se
ondary minimum of the 0:d76 WUMa-type binary UZ Canis Minoris Figure 2. Primary minimum of the 0:d30 WUMa-type binary CE Leonis
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Figure 3. Primary minimum of the 0:d58 � Per-type binary BO Pegasi
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Referen
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ERRATUM FOR IBVS 5040
In IBVS 5040, the time of minimum for the GW Cep on 2002-03-19 (UT) should read51622.8521.
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PERIODS OF 25 PULSATING RED GIANTSPERCY, JOHN R.1; DUNLOP, HEATHER1; KASSIM, LOLA1; THOMPSON, RAYMOND R.21 Department of Astronomy, University of Toronto, Toronto ON Canada M5S 3H8,e-mail: jper
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As stars expand and 
ool as red giants, they be
ome pulsationally unstable. Initially,the amplitudes are a few hundredths to a few tenths of a magnitude, and the periods aredays to weeks or more; these small-amplitude red variables (SARVs) are the subje
t ofthis paper. Later, the amplitude and period be
ome mu
h greater, and the star be
omesa Mira star. This is one of a series of papers dealing with the sear
h for, and study ofSARVs; see Per
y (1997) for a brief review.Observations. The observations were obtained by the Ameri
an Asso
iation of Vari-able Star Observers (AAVSO) photoele
tri
 photometry program (Landis et al. 1992,Landis 2000). The results reported here are for two groups of stars: (i) those in Table 1are stars in the general AAVSO PEP program whi
h did not have suÆ
ient measurementsto be in
luded in Per
y et al. (1996); the data tend to be sparse at �rst, and then denser,as observers responded to the plea for more observations; (ii) those in Table 2 whi
h areprimarily stars whi
h were assigned to spe
i�
 observers (mostly RRT) as part of \Proje
tSARV" (Per
y et al. 1994). For both groups of stars, the measurements are made di�er-entially in V only, relative to the 
omparison and 
he
k stars listed in the tables. Theyare 
orre
ted for di�erential extin
tion, and redu
ed to the standard V system using the
atalogue values of the B � V 
olors. The observations are available from the AAVSO:25 Bir
h Street, Cambridge MA 02138, USA; e-mail: aavso�aavso.orgAnalysis. The measurements were analyzed using light 
urves, power spe
tra, andauto
orrelation diagrams, as des
ribed by Per
y et al. (1996), who showed that these threete
hniques are useful and 
omplementary in the analysis of stars like these. Analysis ofthe stars in Table 1 was done by LK; that of the stars in Table 2 was done by HD.Results. The results are summarized in Table 1 and 2, whi
h list the various desig-nations of ea
h star, the spe
tral type (from either the Hippar
os Catalogue (Perrymanet al. 1997; hereinafter P97) or the Bright Star Catalogue), the amplitude �V , the timespan of the data �t in days (ending about JD 2451000), and the period of variability:more 
ertain periods are given in bold-fa
e type; less 
ertain periods are denoted by a
olon. A few of the stars were observed independently with an Automati
 Photometri
Teles
ope (Per
y et al. 2000). Further notes are given below:
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Table 1: Program stars and resultsName HD SpT Comp and �V �t PeriodChe
k (HD) (days) (days)T Cet 1760 M5/6Ib-II 2475, 1343 0.80 3800 110:, 280:EG And 4174 M2e 3765, 4479 0.27 5550 29, 240AK Hya 73844 M6III 73603, 74991 1.16 3100 50::TV UMa 102159 M4III 101978, 102941 0.72 5800 600GK Com 104207 M4III 104290, 102715 0.32 5300 |SW Vir 114961 M7III 114866, 114783 1.85 5700 155FH Vir 115322 M6III 115885, 114174 1.19 5650 72, 280EV Vir 124304 M3III 124401, 124106 0.52 5550 19.5, 57� 4 Ser 139216 M5II-III 140027, 139074 1.08 5750 110+ longAZ Dra 151481 M2III 150010, 151541 0.55 1020 352V973 Cyg 186776 M3III 187523, 186619 0.40 1950 35, 376V1070 Cyg 203712 M7III 203713, 203857 0.83 4200 110, 470

Notes on Stars in Table 1: T Cet: unsolved, literature period 158.9 days (P97).EG And: unsolved (P97); periods 29 and 242 days (Per
y et al. 2000). AK Hya:unsolved, literature period 75 days (P97). TV UMa: unsolved, literature period 42 days(P97). GK Com: unsolved, literature period 50 days (P97). SW Vir: period 153.6days, literature period 150 days (P97); period 153.8 days (Per
y et al. 2000). FH Vir:unsolved, literature period 70 days (P97). EV Vir: unsolved, literature period 120 days(P97). � 4 Ser: unsolved, literature period 100 days (P97). AZ Dra: unsolved, noliterature period (P97). V973 Cyg: unsolved, literature period 40 days (P97). V1070Cyg: unsolved, literature period 73.5 days; 
omplex variability with possible period of60 days (Per
y et al. 2000).
Table 2: Program stars and resultsHR Name SpT Comp and �V �t PeriodChe
k (HR) (days) (days)211 NSV 00293 M4III 225, 213 0.22 1950 12? 32? 40?284 WW Ps
 M2III 294, 307 0.23 1900 25, 300648 CSV 100168 M0III 624, 609 0.14 1950 32:, 275:2286 � Gem M3III 2230, 2185 0.23 2400 292999 NSV 03721 M3III 3522, 3540 0.13 2400 22:, 3603521 BO Cn
 M3III 3522, 3540 0.26 1950 27, 2704267 VY Leo M5III 4207, 4201 0.75 2650 48, 5004483 ! Vir M4III 4559, 4515 0.28 2250 30, 2755331 FS Vir M4III 5283, 5307 0.18 1850 20, 2505352 CY Boo M3III 5254, 5243 0.10 1800 23, 350:6543 V642 Her M4III 6542, 6577 0.29 2650 26 and/or 326815 V669 Her M3III 6768, 6775 0.17 2650 277009 XY Lyr M4.5II 7017, 7019 0.55 1575 120

Notes on Stars in Table 2: These were 
lassi�ed as \unsolved" by P97 unlessotherwise noted. HR 211: very poor distribution of observations; Thompson (1999)found a time s
ale of about a month from a subset of these data, and from Hippar
osepo
h photometry. HR 648: very sparse observations; no obvious time s
ale. HR 2286:
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period 27 days plus long period (Per
y et al. 2000). HR 2999: no obvious short period.HR 4267: period 46.34 days (P97). HR 6543: period 25.6 days, plus 500-1500 days(Per
y et al. 2000); period 25 days (Per
y et al. 1994); literature period 12 days (P97).HR 6815: period about 20 days (Per
y et al. 1994); Thompson (1997) found a time s
aleof just over 20 days from a subset of these data.Dis
ussion. Previous papers in this series (see Per
y 1997 for a list and review ofthese) have revealed both short (20{200 days) and long (hundreds or thousands of days)periods in SARVs. Note that most of the stars in Tables 1 and 2 have a period in therange of 20{50 days; these short periods are apparently radial pulsation periods (Per
y &Parkes 1998). The nature of the long periods is un
lear; two re
ent suggestions have been(i) the rotation of a non-uniform star (Cummings 1999) and (ii) a 
onve
tively indu
edos
illatory thermal mode (Wood 2000). The present results add to our database of periodsof SARVs, whi
h will be used to study the nature and systemati
s of both long and shortperiods.A
knowledgements. We thank the AAVSO observers, headquarters sta�, and espe-
ially the photoele
tri
 ar
hivist Howard J. Landis, for their essential 
ontributions to thisproje
t. In addition, JRP thanks NSERC Canada for a Resear
h Grant. Heather Dunlopand Lola Kassim were parti
ipants in the University of Toronto Mentorship Program,whi
h enables outstanding senior high s
hool students to work on resear
h proje
ts at theUniversity of Toronto.
Referen
es:Cummings, I.N., 1999, J. Astron. Data, 5, 2Landis, H.J., 2000, private 
ommuni
ationLandis, H.J., Mattei, J.A., & Per
y, J.R., 1992, IBVS, No. 3739Per
y, J.R., 1997, JAAVSO, 25, 93Per
y, J.R. et al., 1994, PASP, 106, 611Per
y, J.R., Desjardins, A., Yu, L., & Landis, H.J., 1996, PASP, 108, 139Per
y, J.R. & Parkes, M., 1998, PASP, 110, 1431Per
y, J.R., Wilson, J.B., & Henry, G.W., 2000, BAAS, 32, 1479 (abstra
t)Perryman, M.A.C. and the Hippar
os S
ien
e Team, 1997, The Hippar
os and Ty
hoCatalogues, ESA SP 1200Thompson, R.R., 1997, JAAVSO, 26, 35Thompson, R.R., 1999, JAAVSO, 27, 31Wood, P.R., 2000, ASP Conf. Series, 203, 379, in The Impa
t of Large-S
ale Surveys onPulsating Star Resear
h, ed. L. Szabados & D.W. Kurtz
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UBVR PHOTOMETRY OF CONTACT BINARY XY LEONISYAKUT, K.; _IBANO�GLU, C.Ege University Observatory, 35100 Bornova, Izmir, Turkeyemail: yakut�astronomy.s
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Name of the obje
t:XY Leo = BD+18Æ2307 = HIP 49136Equatorial 
oordinates: Equinox:R.A.= 10h01m40:s39 DEC.= 17Æ24:05 2000Observatory and teles
ope:Ege University Observatory, 48-
m Cassegrain teles
opeDete
tor: Hamamatsu, R4457 (PMT)Filter(s): U , B, V and R �lters of Johnson UBV systemComparison star(s): BD+18Æ2306 = SAO 98898Transformed to a standard system: Johnson UBVStandard stars (�eld) used:Availability of the data:Upon requestType of variability: WUMaRemarks:In this paper we present UBV R light 
urves of the 
onta
t binary XY Leo. Weobserved XY Leo on the nights of 5, 6 and 24 De
ember 2000 using the 48-
m Casse-grain teles
ope of Ege University Observatory. The phases of the observations were
al
ulated using the following light elements:HJD Min: I = 2451884:4470 + 0:d28410340� E:Table 1 lists the dates of observations and the phases 
overed. The B, V and Rlight 
urves of XY Leo obtained on De
. 5 and 6 are shown in Figure 1, and U , B,V and R light 
urves obtained on De
. 24 are shown in Figure 2.
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A
knowledgements:This work was supported by Ege University Resear
h Fund (Proje
t No. 99/FEN/016).

Table 1Date Phase05 De
. 0.17{0.7106 De
. 0.61{1.1824 De
. 0.60{1.63

Figure 1. The light 
urves of XY Leo obtainedon De
. 5 and 6, 2000 Figure 2. The light 
urves of XY Leo obtainedon De
. 24, 2000



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5043 Konkoly ObservatoryBudapest9 March 2001HU ISSN 0374 { 0676STARSPOTS ON THE YOUNG SOLAR-TYPE STAR �1 URSAE MAIORISBOCHANSKI, J.J.; GUINAN, E.F.; DEPASQUALE, J.M.; MC COOK, G.P.Astronomy & Astrophysics Department, Villanova University, Villanova, PA 19085, USA�1 Ursae Maioris (HD 72905, G1.5 V, V = +5:63, B�V = +0:62, �Hip = 70:07� 0:71mas) is a single solar-type star that has high levels of chromospheric and coronal X-rayemissions (Dorren & Guinan 1994; Gaidos 1998). The U; V;W space motions indicatethat �1 UMa is a member of the Ursa Maioris Star Stream with an age of � 350 Myr(Soderblom & Mayor 1993). Selected as a proxy for the young Sun some 4.2 Gyr agoand included in Villanova's The Sun in Time program, �1 UMa has physical properties(except for age) similar to the Sun (Te� � 5860 K, [Fe=H] � �0:08, M � 1 M� andL=L� � 0:96) (Gaidos 1998). The Sun in Time program (Dorren & Guinan 1994) is amultiwavelength study of solar-type stars (G0-5 V) ranging in age from Zero Age MainSequence (ZAMS) to Terminal Age Main Sequence (TAMS).The age associated with the membership of �1 UMa in the UMa Star Stream is con-sistent with the observed high levels of coronal and chromospheric activity. This staris a moderately strong coronal X-ray source, with an X-ray luminosity Lx � 1:3 � 1029erg s�1, approximately 40 times more luminous than the Sun (Guinan et al. 2000). X-ray
aring has also been observed on �1 UMa, in particular a large X-ray 
are recorded by theEXOSAT satellite during January 1984 (Landini et al. 1986). It also displays enhancedMg II h+k and Ca II H+K chromospheric emissions. From Mt. Wilson Ca II K-linespectrophotometry, �1 UMa is found to have about two times the Ca II emission of theSun (Baliunas et al. 1995). This heightened activity throughout the upper atmosphere ofthe star is consistent with its young age and short rotation period (Prot � 4:8 days) thatresults from a more vigorous magnetic dynamo, as discussed below.Di�erential photoelectric photometry of �1 UMa was carried out using the 0.8-m FourCollege Consortium (FCC) Automated Photoelectric Telescopes (APT) located in South-ern Arizona. The observations were conducted on more than 350 nights from October1990 to March 2000, using UBV RcIc �lters. Using an integration time of 10 seconds,over 1500 observations were secured in each �lter. Typically the observations were car-ried out for about 25 minutes per night. The observing sequence was the usual pat-tern of sky{comparison{check{variable{comparison{sky, employing HD 73108 (K1 III,V = +4:60, B�V = +1:19) as the primary comparison star. HD 72037 (A2m, V = +5:46,B � V = +0:20) served as the check star. The data were corrected for atmospheric ex-tinction, using extinction coe�cients determined from the analysis of the comparison starand standard stars. Both the comparison and check stars lie within � 1:5 degrees of�1 UMa. Because of this, the resulting corrections for atmospheric extinction were al-ways small. The photometry of the comparison and check stars show that both stars are



2 IBVS 5043constant in brightness to levels of less than � 6 mmag. This is con�rmed by Hipparcosphotometry where �Hip = 0:0006, �Hip = 0:0005 are given for the comparison and checkstar respectively.To illustrate the photometric behavior of �1 UMa, all of the V -band observationsare plotted against Julian Day in Figure 1. The small open circles are the individualobservations and the large �lled circles represent 2 to 3 month brightness averages. Asshown in the �gure, long-term changes in the brightness are easily seen. When examinedon an expanded time scale, the apparent \scatter" in the individual observations arisesfrom low amplitude (� 0:m020{0:m035) periodic light variations with a period of P � 5 d.Similar brightness variations are found for the other data sets at di�erent wavelengths. Asin the case of other cool chromospherically-active stars, the low amplitude light variationsmost likely arise from an uneven distribution of cool starspots in the photosphere of therotating star. As shown in the �gure, the di�erence in the mean V -mag between theminimum brightness (1990{1992) and maximum brightness (1995{1998) is about 0:m035.The present observations suggest a possible cycle length of 12-13 years. As discussedby Messina et al. (1999), the variations in the light amplitudes for similar solar-typestars primarily arise from the e�ects of di�erential rotation and varying starspot arealcoverage. When the longitudinal separation of the two spot regions is less than � 60�the spots appear on the same hemisphere of the star and produce the larger rotationalmodulated light variations. The lower amplitude light variations occur when the spotsare separated in longitude by � 180� or when the spots drift toward the rotational pole(or both). For example, the 1993 and 1996 light curves have the smallest light amplitudeswhile 1991, 1992 and 1995 light curves have the relatively large light amplitudes. Alsonote that in some years (e.g., 1990/91, 1994, and 1995) the mean light levels and lightamplitudes appear to change very rapidly | i.e., on a time-scale of several weeks. Ina future paper we plan a detailed analysis of all of the photometry that will include aninvestigation of di�erential rotation and variations in spot coverage.It is not within the scope of this paper to discuss the entire data set. For illustrativepurposes, the 5-colour photometry of �1 UMa obtained during a run of clear nights inApril 1991 is discussed and analyzed. We examined other data sets and this data setis representative of the light variations of �1 UMa, and displays good coverage of thestar's light curve. Small, sinusoidal-like light variations are apparent and it is clear that�1 UMa is a low amplitude variable star. There is a de�nite wavelength dependence inthe light amplitude. The light amplitudes found during April 1991 are: U : 0:054�0:006,B : 0:038 � 0:005, V : 0:032 � 0:005, Rc : 0:030 � 0:004, and Ic : 0:027 � 0:005.The April 1991 photometry was analyzed with the Scargle{Press period search routine(Scargle 1982) and a period of Pptm = 4:79 � 0:08 days was found. Period searches ofother subsets of data indicate that the period is variable with time. Preliminary periodstudies of the 1990-2000 observations indicate that the period ranges from P � 4:6 to5.1 days. This range of apparent periods is similar to the periods of P � 4:d6{4:d82found by Donahue (1993) from the Scargle (1982) periodogram analysis of Ca II H+Kspectrophotometry obtained at Mt. Wilson from 1984{1991. More recently, Gaidos et al.(2000) report periods between 4:d62{5:d46 and a mean period of 4:d89 from the photoelectricphotometry made during 1993{1999. For chromospherically-active stars like �1 UMa, theobserved photometric period is the rotation period of the surface of the star, where thespots are located. The observed variations of the photometric period most likely arise fromdi�erential rotation as starspots form at di�erent stellar latitudes, perhaps over an activitycycle. From its periodic low amplitude light variations and its high levels of chromosphericand coronal activity, �1 UMa should be classi�ed as a BY Draconis variable star.
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Figure 1. The V -band light variations of �1 UMa in the years from 1990 through 2000 are plottedversus time. Long-term (possibly cyclic) changes in the mean brightness are shown. The numeroussmall open circles are the individual 10-second observations; the larger �lled circles are approximately 2to 3 month brightness means. As discussed in the text, the apparent scatter within the seasonal datasets arises primarily from the rotational modulation of brightness from starspots
Figure 2. The normalized intensities from B and Rc photometry of �1 UMa are plotted versusphotometric phase. The observations were carried out during April 1991. The phases were computedwith the Pptm � Prot = 4:d79. The best �tting spot model curves (see text) are shown among theobservations and the corresponding 3-dimensional representations of the spot con�guration on the star'ssurface are depicted at four di�erent phases: 0.75, 0.00, 0.25, and 0.50



4 IBVS 5043The light curves were analyzed on the assumption the light variations arise fromstarspots using a modi�ed version of Binary Maker 2.0 (Bradstreet 1993). Spots of uni-form temperature and circular shape were assumed, and a photospheric Te� of 5860 K(Cox 2000), appropriate for its G 1.5 V spectral type was adopted. An inclination of about70� (angle of the stellar pole relative to the line of sight) was used, as calculated from av sin i = 9:5 km s�1 (Soderblom 1982; Fekel 1997), and a stellar radius of R � 1 R� asinferred by the spectral type. The photometric data used in analysis was phased using anarbitrary time of minimum light and Pptm � Prot = 4.79 days. These observations werenormalized and transformed to intensity units. For the modelling we use the e�ectivewavelengths and the transmission functions of the di�erent �lters. The B and R observa-tions are shown in Figure 2 along with the best-�tting model �ts. Below the light curvesin Fig. 2 is the geometric representation of the star with starspots, shown at di�erentrotation phases. The UBV RcIc light curves were �t using manual iteration. For April1991, �1 UMa was found to have two mid-latitude spots located at latitude � 40��25�and the other at 65��15�. The spots have a longitudinal separation of �` � 110� � 15�.Both spots were about 14� � 3� in radius, resulting in a total spot coverage of the star ofabout 3%, or if symmetry about the stellar equator is assumed (as seen in the Sun), thespot coverage can be as high as � 6%, depending on spot latitude. This spot coverage isabout 30 times greater than observed for the Sun (� 0:2%), even during the maximum ofthe sunspot cycle (Cox 2000). The temperature di�erence between the cooler spots andthe photosphere was found to be �T � 500�100 K. This quantity is well constrainedfrom the wavelength dependence of the light variations. However, because of the low am-plitudes of the light variations and the lack of contemporaneous Doppler imaging, thereare large uncertainties in the latitudes of the spots. Thus the values found for the starspotproperties are not unique. However, they should be considered as representative of spotareas, distributions, and temperatures at the time of observations.This research was carried out with the aid of NSF/RUI grants AST-9315365 and AST-0071260 and NASA grants NAG 5-2160 and NAG 5-3136, which we gratefully acknowl-edge. This research has made use of the Simbad database, operated at CDS, Strasbourg,France.References:Baliunas, S.L., et al., 1995, ApJ, 438, 269Bradstreet, D.H., 1993, Binary Maker 2.0: Light Curve Synthesis Program (ContactSoftware, Norristown, PA)Cox, A.N., 2000, Allen's Astrophysical Quantities (Springer: New York), 151Donahue, R.A., 1993, Ph.D. thesis, New Mexico St. Univ.Dorren, J.D. & Guinan, E.F., 1994, IAU Coll. 143, The Sun as a Variable Star, Eds. J.M.Pap et al. (Cambridge Univ. Press: New York), 206Fekel, F.C., 1997, PASP, 109, 514Gaidos, E.J., 1998, PASP, 110, 1259Gaidos, E.J., Henry, G.W., S.M. Henry, 2000, AJ, 120, 1006Guinan, E.F., Dorren, J.D., DeWarf, L.E., 2000, in preparationLandini, M., Fossi, B.C., Pallavicini, R., Piro, L., 1986, A&A, 157, 217Messina, S., Guinan, E.F., Lanza, A.F., Ambruster, C., 1999, A&A, 347, 249Scargle, J.D., 1982, ApJ, 263, 835Soderblom, D.R., 1982, ApJ, 263, 239Soderblom, D.R. & Mayor M., 1993, AJ, 105, 226
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DP PEGASI: CCD LIGHT CURVE ANDELEMENTS OF VARIATIONDIETHELM, R.1; BL�ATTLER, E.2; GUILBAULT, P.R.31 BBSAG and Astr. Inst. der Universit�at Basel, Rennweg 1, CH-4118 Rodersdorf, Switzerland,e-mail: diethelm�astro.unibas.
h2 BBSAG, S
h�ussela
her 1, CH-8636 Wald, Switzerland, e-mail: blaettler-wald�bluewin.
h3 P.O. Box 287, Chepa
het, Rhode Island 02814, USA, e-mail: pete1199�aol.
om

The star DP Pegasi = GSC1675.1817 = HV6121 (at 21h22m56:s0, +22Æ0304600, (J2000);GSC-magnitude: 13.3) was �rst reported by Shapley and Hughes (1934) to be variable.They 
lassi�ed the star as an e
lipsing binary of unknown period with a photographi
range of 13:m3{14:m2 and remarked that they had found 11 minima on their photographi
plates, without giving further information. An intensive sear
h of the Harvard CollegeObservatory's ar
hive by PG was not su

essful in lo
ating the original data. A

ordingto the SIMBAD data base, no other sour
e of information 
on
erning the variability ofDP Pegasi is available.

Figure 1. Phased CCD light 
urve of DP Pegasi (no �lter)



2 IBVS 5044
Table 1: Times of primary minimum, DP PegasiHJD 2400000+ Error � Epo
h O � C Observer Method42743.479 { �5279 +0.140 Harvard ptg43050.688 { �5094 +0.011 Harvard ptg43070.598 { �5082 �0.014 Harvard ptg43776.627 { �4657 �0.033 Harvard ptg44512.628 { �4214 +0.018 Harvard ptg44934.532 { �3960 �0.046 Harvard ptg45635.557 { �3538 �0.084 Harvard ptg45645.573 { �3532 �0.036 Harvard ptg45695.453 { �3502 +0.006 Harvard ptg45939.641 { �3355 �0.016 Harvard ptg51513.283 0.003 0 +0.005 Diethelm 

d, no �lter51757.490 0.003 +147 +0.003 Diethelm 

d, no �lter51767.457 0.003 +153 +0.002 Diethelm 

d, no �lter51797.3607 0.0010 +171 +0.0024 Bl�attler 

d, no �lter

We have started an observing 
ampaign with our CCD equipment in order to 
larifythese open questions. RD used the 35-
m RC-teles
ope and a SBIG ST-6 CCD-
amera(no �lter) of the R. Szafranie
 Observatory, Metzeren, Switzerland, se
uring a total of 111observations in 26 nights between JD2451459 and JD2451925. EB observed with a SBIGST-7 CCD-
amera (no �lter) mounted on a 15-
m refra
tor at his private observatoryin Wald, Switzerland. He gathered a total of 124 measurements in two nights, namelyJD2451797 and JD2451799. All CCD exposures were dark-subtra
ted and 
at-�eldedbefore aperture photometry was performed. No 
orre
tion for di�erential extin
tion wasapplied due to the proximity of the 
omparison stars to the variable and the limiteda

ura
y of our photometry at the brightness level of DP Pegasi (�0:m03). We usedGSC1675.1720 (GSC-magnitude: 13.8) as primary 
omparison star, while several �eldstars, some not 
ontained in the GSC, served as 
he
k stars, proving the 
onstan
y of the
omparison star.In Figure 1, we show the results of our photometry, folded with the period (1:d661272)we 
onsidered to yield the best representation of our observations.In order to improve the period value, PG sear
hed the plate 
olle
tion of HarvardCollege Observatory for minima of the variable. The plates of the Damon and RH patrolseries yielded a number of dimmings given in Table 1 along with the CCD timings alreadypublished in the BBSAG Bulletins. The O � C values are 
al
ulated from the elements:Min: I = HJD 2451513:278 + 1:d6612879� E:�0:005 �0:0000060A
knowledgements: Photometry at the R. Szafranie
 Observatory is supported �nan-
ially by the \Emilia Guggenheim-S
hnurr" foundation and RD wishes to a
knowledgethis help gratefully. We also wish to express our gratitude towards A. Doane, a
tingCurator ofthe Astronomi
al Photograph Colle
tion at the Harvard CollegeObservatory,for the use of the Harvard Patrol Plates on this and other variable star proje
ts. Thisresear
h made use of the SIMBAD data base, operated at CDS, Strasbourg, Fran
e.
Referen
e:Shapley, H., Hughes, E.M., 1934, Harvard Ann., 90, No. 4
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ademy of S
ien
es, H-1525 Budapest, P.O. Box 67, Hungarye-mail: 
sizmadia�konkoly.hu
V404 Lyrae was listed as a � Lyrae type e
lipsing binary by Popova and Krai
heva(1984) in the �eld of the old gala
ti
 
luster NGC 6791 (its age is t = 8 � 0:5 Gyr,m �M = 13:m42, EB�V = 0:10, Chaboyer et al. 1999). In the GCVS (Kholopov et al.1985) the following ephemeris is found:Min: I = HJD 2435836:462 + 0:d73094585� E: (1)A

ording to our knowledge neither spe
tros
opi
 information nor light 
urve is availablefor V404 Lyr and there are only observations of minima published in the literature.Therefore we observed the star on seven nights using the 1-m RCC-teles
ope of theKonkoly Observatory. The dete
tor was a 1024� 1024 ele
troni
ally 
ooled Photometri
sCCD-
amera and we applied a 2�2 binning on the 
hip. We used Johnson{Cousins V (I)C�lters. All frames were 
leaned from 
osmi
 ray events and we made bias and 
at-�eld
orre
tions. Dome-
ats were used. The dark-
urrent was negligible. The average seeingwas about 2:004. The log of observations 
an be found in Table 1. In order to determine theinstrumental magnitudes we used the IRAF/DAOPHOT pa
kage. From our observationswe 
ould determine two new moments of minima (see Table 2).

Table 1: Log of observationsDate of observation V I Phase 
overage NoteJD 2451691 92 91 0.04 - 0.242451692 72 72 0.38{0.522451725 60 60 0.59{0.722451728 9 9 0.82{0.83 thin 
louds2451729 30 30 0.16{0.222451772 170 174 0.82{0.17 full moon2451773 21 48 0.25{0.35
In Table 2 the (O � C)GCVS represent the residuals using ephemeris (1). A linear �tto the data has been yielded better elements:Min: I = HJD 2435836:448 + 0:d7309432� E� 0:014 � 0:0000006 (2)and the residuals are listed in Table 2 as (O � C)2.
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Table 2: Times of minima of V404 LyrHJD E Error (O � C)GCVS (O � C)2 Referen
e2449787.5943 19086.5 �0:0657 �0:0011 Agerer & Huebs
her (1997a)2449799.6564 19103 �0:0642 +0:0005 "2449857.3968 19182 �0:0685 �0:0037 "2449865.4441 19193 �0:0616 +0:0033 "2450158.5502 19594 �0:0648 +0:0011 Agerer & Huebs
her (1997b)2450248.4586 19717 �:0001 �0:0627 +0:0035 "2450346.4006 19851 �:0021 �0:0675 �0:0086 Agerer & Huebs
her (1998)2450379.2939 19896 �:0014 �0:0667 0:0000 "2450593.4582 20189 �:0011 �0:0696 �0:0021 Agerer & Huebs
her (1999)2450894.6115 20601 �:0007 �0:0660 +0:0026 "2451299.5501 21155 �:0007 �0:0714 �0:0013 Agerer & Huebs
her (2000)2451308.698 21167.5 �:004 �0:060 +0:0098 Diethelm (2001)2451312.7094 21173 �:0012 �0:0691 +0:0010 "2451692.4324 21692.5 �:0005 �0:0724 �0:0010 this paper2451772.4730 21802 �:0002 �0:0704 +0:0012 this paper

The 
omparison and 
he
k stars were GSC 3121-1597 and USNO 1275-1113 0035,respe
tively. These stars were standardized as given in Table 3 using our observations onsome Landolt-standards lo
ated in the SA 113 area (Landolt 1983).
Table 3: Comparison stars for V404 LyraeStar V V � ICGSC 3121-1597 11.82 +0.51USNO 1275-1113 0035 13.53 +0.78

To get the light-
urve we used di�erential photometry. In order to determine the trans-formation 
onstants for di�erential photometry, we applied the observations of Messier 67whi
h were made with the same instrument during January and February, 2000 on threenights by I. T�oth. Using the method des
ribed in Henden and Kait
hu
k (1982) we gotthe transformation equations. The V light 
urve and the V � IC 
olour 
urve are shownin Figs. 1-2. The individual data points are available on the IBVS homepage.At maximum light the brightness and 
olour index of V404 Lyr are V = 11:39, andV �IC = 0:47, respe
tively. In order to estimate the distan
e modulus we used the methoddes
ribed in Dworak (1975). The interstellar reddening was estimated as AV = 3:0 �EB�V = 0:m30 and the EB�V was taken from Chaboyer et al. (1999). The distan
e modulusis 9:0�1 magnitudes (its error 
omes mainly from the un
ertainty of the in
lination) whi
his signi�
antly smaller than the distan
e modulus of NGC 6791 (i.e. 13:m42, see above).Therefore V404 Lyr is not a member of this 
luster.
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Figure 1. V -light 
urve of V404 Lyr

Figure 2. V � IC 
olour 
urve of V404 Lyr. Note that the system is redder at primary minimum andbluer at se
ondary one
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COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5046 Konkoly ObservatoryBudapest14 March 2001HU ISSN 0374 { 0676YY Her | SECONDARY ECLIPSES IN THE SYSTEM REVEALEDHRIC, L.1; PETR�IK, K.2; NIARCHOS, P.3; VELI�C, Z.4; G�ALIS, R.51 Astronomical Institute of the Slovak Academy of Sciences, 059 60 Tatransk�a Lomnica, The Slovak Republic,e-mail: hric@ta3.sk2 Department of Physics, Pedagogical Faculty, University of Trnava, Priemyseln�a 4, 918 43 Trnava,The Slovak Republic, e-mail: astropet@ta3.sk3 Department of Astrophysics, Astronomy and Mechanics, Faculty of Physics, University of Athens,157 84 Zografos, Athens, Greece4 �L. �St�ura 16/22-16, 018 61 Belu�sa, The Slovak Republic5 Faculty of Sciences, University of P.J. �Saf�arik, Moyzesova 16, 041 54 Ko�sice, The Slovak Republic,e-mail: galis@ta3.skThe star YY Her belongs to the classical symbiotic binaries with nova-like outbursts.It was discovered to be a variable by Wolf (1919). On the basis of the next observations(Plaut 1932 and B�ohme 1938) it has been classi�ed as an irregular variable. Finally Herbig(1950) described the spectrum in detail and identi�ed it as symbiotic. YY Herculis is alittle bit fainter than most of the long-term monitored symbiotic stars, which is the reasonthat the historical light curve has been covered insu�ciently and unhomogeneously so far.The photometric history has been described by Munari et al. (1997b). There have beenobserved 4 large outbursts and 6 small eruptions since 1890. The last large outburst whichappeared in 1993 was studied in detail by Tatarnikova et al. (2000). Munari et al. (1997a)and Munari et al. (1997b) on the basis of analysis of all photometric and spectroscopicdata excluded eclipses as the cause of the light variability.The new photometric observational material presented in this paper was performedwith the Newton 180/700 telescope equipped with an originally constructed CCD Camerabased on Texas Instruments chip TC 211 and using B (440 nm), V (540 nm), R (680nm), and I (825 nm) �lters for modi�ed Johnson{Kron{Cousins system. The magnitudesof the comparison stars for CCD photometry were obtained through the calibration onthe basis of the standard stars published in Landolt (1973, 1983, 1992). The observationswere secured from July 2, 1995 till November 29, 2000. All data are collected in Table 1and are depicted in Figure 1. The observational errors do not exceed 0:m03 for B, 0:m02for V , and 0:m01 for R and I colours, respectively.There are three deep minima and one smaller drop (may be two) of the brightness evi-dent on the light curve in all four colours. Despite a certain mismatch between the timesof deep minima and ephemeris published by Munari et al. (1997b) the mutual distanceof the minima suggests their connection to the orbital period. Since the drop of the deepminima in B colour reaches one magnitude, the heating e�ect proposed by Munari et al.(1997b) could not be invoked to explain the variation (Skopal 1996). Smaller minima,clearly visible at our light curves (Figure 1) were not mentioned yet in the literature.
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Figure 1. CCD light curves of YY Herculis in B, V , R, and I colours. Primary and secondary minimaare marked
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IBVS 5046 3Table 1: CCD photometric observations of YY HerculisJDhel � 2400000 Bc Vc Rc Ic JDhel � 2400000 Bc Vc Rc Ic49899.4157 `*' 12.42 11.43 10.34 51123.2626 14.00 12.80 11.60 10.4449935.3954 `*' 12.43 11.43 10.36 51130.2594 13.81 12.89 11.65 10.4449979.3559 `*' 12.48 11.47 10.35 51250.6112 14.46 13.37 12.02 10.6550000.3220 `*' 12.75 11.59 10.37 51277.5430 14.39 13.35 12.10 10.6850012.3261 `*' 12.78 11.63 10.42 51299.4134 `*' `*' `*' 10.6450515.6262 13.70 12.76 11.59 10.42 51304.4071 13.99 13.33 12.01 10.6450579.4392 13.94 12.78 11.61 10.42 51317.4335 14.44 13.19 11.88 10.5350604.4002 13.99 12.78 11.66 10.45 51323.4164 14.20 13.10 11.86 10.5350611.4272 14.11 12.86 11.67 10.44 51355.4073 13.93 12.96 11.78 10.4850639.4201 14.36 13.12 11.86 10.54 51356.3779 13.94 12.94 11.76 10.4650641.4184 14.26 13.04 11.84 10.50 51363.4100 14.12 12.91 11.72 10.4550658.3890 14.20 13.07 11.93 10.57 51394.3846 14.20 12.91 11.69 10.4650672.3839 14.31 13.22 11.99 10.63 51471.3315 13.91 12.71 11.55 10.4350693.3355 14.34 13.35 12.02 10.65 51616.6201 13.81 12.87 11.62 10.5250708.3134 14.70 13.37 12.07 10.65 51643.5527 13.83 12.75 11.56 10.4850720.3281 14.41 13.24 12.00 10.62 51657.4787 13.92 12.83 11.62 10.4950745.2722 14.04 13.13 11.86 10.50 51665.4733 13.81 12.80 11.56 10.4550750.2660 14.23 13.03 11.82 10.50 51698.4447 14.08 12.83 11.67 10.4850773.2227 14.05 13.00 11.78 10.49 51705.4399 13.82 12.79 11.60 10.4450937.4498 13.76 12.72 11.52 10.49 51717.4404 14.27 12.91 11.69 10.4950942.4581 `*' 12.77 11.52 10.48 51731.4458 14.13 12.84 11.69 10.5050972.4199 13.81 12.84 11.63 10.57 51751.4599 13.99 12.86 11.69 10.4850986.4108 13.98 12.88 11.65 10.59 51767.3990 13.94 12.95 11.75 10.5150998.4593 13.89 12.92 11.67 10.60 51778.3671 14.17 12.99 11.76 10.5151028.4116 13.68 12.64 11.51 10.44 51797.3235 14.14 12.93 11.75 10.5051066.3218 13.82 12.65 11.48 10.42 51815.2950 14.26 13.21 11.97 10.6151080.3115 13.79 12.69 11.49 10.42 51817.2966 14.18 13.24 11.97 10.62All data were taken at the Belu�sa Private ObservatoryTherefore we performed detailed period analysis of all data accessible to us. Our newdata were supplemented by older data secured in the frame of the international campaignof long-term monitoring of symbiotic stars (Hric and Skopal 1989) at the Kryonerion,Skalnat�e Pleso and Wroclaw observatories. Moreover the UBV photoelectric photom-etry published by Munari et al. (1997a,b) and Tatarnikova et al. (2000) as well as IRphotoelectric photometry by Munari et al. (1997b) were adopted.We removed the stages of activity from the data, determined zero points for particularobservatories and detrended the data due to unmonotonous decline after the outburst in1993. Such reduced data have undergone in the detailed period analysis. We found inthe data a very pronounced period around 587 d as well as its half value in all the �vecolours. On the basis of the results we can explain the deep minima in the sense of theeclipses of the hot component by the cool giant. We tried to explain the secondary minimaby pulsation of the cool giant like in our previous papers for AG Dra (Friedjung et al.1998, Petr��k et al. 1998 and G�alis et al. 1999). Such explanation is not very probable forYY Herculis because the secondary minima are relatively narrow, quite deep and theyappeared exactly in the middle between two primary minima.The most probable explanation of the secondary minimum is the eclipses of the coolgiant by the circumstellar envelope around the hot component. When discussing thelight curve shape it is necessary to mention the distinctive features on the smooth lightcurve running. The abrupt drop of brightness at orbital phase 0.88 as well as the rise of



4 IBVS 5046brightness at orbital phase 0.12 can be explained by the eclipse of the white dwarf in thesystem. The next drop in brightness at phase 0.94 is probably due to eclipse of the brightspot. The striking rise of brightness at orbital phase 0.55 and consecutive short-termvariations (
ickering) is probably connected with bright spot appearance. Moreover wehave information about a circular orbit from the position of secondary minima. For betterunderstanding of the particular features see Figure 2.For determination of the times of primary minima we have selected the best coveredminimum in V colour during the period of JD 2450500{2450937. As a result we canpresent the ephemeris of primary minima as follows:JD(I)min = 2450701:d6� 1d + 587:d54 � 0:d5� E:We can summarize, that the secondary minima were revealed in this study and theyare prescribed to the eclipses of the cool giant by the envelope around the hot component.Moreover, the con�rmed existence of the primary minima agrees with the suggestionmentioned by Tatarnikova et al. (2000).We have to emphasize that for con�rmation of our model it is inevitable to cover thelight curve at least in phase interval 0.25{0.65 during this observational season. We wouldlike to call up an observational campaign dedicated to this object by the method of photo-electric or CCD photometry in UBV RI colours. In order to cover the secondary minimumshort observations are desirable with one-week frequency. There is a strong suspicion forthe rapid variability (
ickering) after the orbital phase of 0.55 (mid of October 2001). Forthe purpose of 
ickering activity study it is necessary to obtain few-hours data per nightin any colour, most preferably in U and B. Charts with comparison stars are available inelectronic form as ps �les upon request (via e-mail) from the authors. We would like toask the participants of this campaign to send the observational data in electronic form inthe format of Heliocentric Julian Date and the corresponding magnitude.Acknowledgements: This work has been supported through the Slovak Academy ofSciences grant No. 1008/21 and Pedagogical Faculty, Trnava University grant No. 1/98.References:B�ohme, S., 1938, Astron. Nachr., 268, 73Friedjung, M., Hric, L., Petr��k, K., G�alis, R., 1998, Astron. Astrophys., 335, 545G�alis, R., Hric, L., Friedjung, M., Petr��k, K., 1999, Astron. Astrophys., 348, 533Herbig, G.H., 1950, Publ. Astron. Soc. Paci�c, 62, 211Hric, L., Skopal, A., 1989, Inf. Bull. Var. Stars, No. 3364Landolt, A.U., 1973, Astron. J., 78, 959Landolt, A.U., 1983, Astron. J., 88, 439Landolt, A.U., 1992, Astron. J., 104, 340Munari, U., Kolotilov, E.A., Popova, A.A., Yudin, B.F., 1997a, Astron. Zh. 74, 898Munari, U., Rejkuba, M., Hazen, M., Mattei, J., Schweitzer, E., Luthardt, R., Shugarov,S., Yudin, B.F., Popova, A.A., Chugainov, P.V., Sostero, G., Lepardo, A., 1997b,Astron. Astrophys., 323, 113Petr��k, K., Hric, L., G�alis, R., Friedjung, M., Dobrotka, A., 1998, Inf. Bull. Var. Stars,No. 4458Plaut, L., 1932, Astron. Nachr., 244, 296Skopal, A., 1996, Astrophys. Space Sci., 238, 285Tatarnikova, A.A., Rejkuba, M., Buson, L.M., Kolotilov, E.A., Munari, U., Yudin, B.F.,2000, Astron. Zh., 77, 220Wolf, M., 1919, Astron. Nachr., 208, 147
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Three 
atalogues of variable stars in the Large Magellani
 Cloud have been publishedre
ently (Grison et al., 1995, Al
o
k et al., 1997, Udalski et al., 1999). They are based onobservations with CCD dete
tors for gravitational lensing experiments. Analogous workof Hughes (1989) was performed on the base of photographi
 observations in the LMC.In these 
atalogues, besides photometri
 data, equatorial 
oordinates of variable stars aregiven. The authors of the three 
ited papers used observations 
arried out with S
hmidtteles
opes or the Digitized Sky Survey (DSS) to determine the positions of stars. DSSis also based on observations with S
hmidt teles
opes. Su
h star positions 
an 
ontainsystemati
 errors of 0.6{0.7 ar
se
 (Udalski et al., 1999, Udalski et al., 1998).In order to fa
ilitate the pro
edure of position determinations, we have 
ompiled a
atalogue of referen
e stars in the western part of the LMC bar. This 
atalogue 
ontainsa

urate positions of 436 stars in the Ty
ho frame (H�g et al., 1998), the positions aregiven in the ele
troni
 Table 1 (5047-t1.txt). It 
onstitutes a referen
e net with the meandensity of 200 stars per square degree in the bar area and 
an be a referen
e 
ataloguefor a

urate position determinations with CCD dete
tors. The overwhelming majorityof stars (405) in this 
atalogue are Harvard variables (Hodge and Wright, 1967). Otherstars are 18 Dublin variables (Butler and Wayman, 1974) and 7 variables dis
overed byKuro
hkin et al. (1989). Several referen
e stars in our 
atalogue are not variables. Whyvariable stars were 
hosen as referen
e ones? The variables with good history are the beststudied obje
ts in the LMC (�nding 
harts, photometry, positions and so on). Thereforewe 
an easily identify them and 
ompare our 
oordinates with those in other 
atalogues.Moreover, position determinations for variable stars in the modern referen
e frame wouldbe useful.We had at our disposal a number of plates of the LMC taken with two teles
opes, thedouble menis
us astrograph AZT-16 (F = 207 
m, D = 70 
m, �eld 5Æ � 5Æ) at CerroRoble Astronomi
al Station and the 1-m re
e
tor (F = 712 
m, �eld diameter 2:5Æ) atLas Campanas Observatory, both in Chile. Unfortunately it was impossible to measurethe plates of the 1-m re
e
tor be
ause of their large size ex
eeding the maximum size ofa plate whi
h we 
an measure using our ASCORECORD measuring ma
hine. We haveprepared 
onta
t �lm 
opies of these plates and measured them instead of the plates. The1-m re
e
tor has a high resolution. So two faint stars at a distan
e of 2 ar
se
 are seenapart. However, the images of Ty
ho referen
e stars (10m{12m in B) are too large on
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the plates of the re
e
tor and 
annot be measured a

urately. Thus we 
annot determinea

urate star positions in the Ty
ho frame using these plates dire
tly.On the other hand, the astrograph is very suitable for su
h a pro
edure. It has a large�eld without any distortion. The images of Ty
ho stars on the astrograph plates are wellmeasurable. However, the astrograph has a short fo
al length, therefore additional errorsappear in star positions be
ause of star 
rowding if we deal with su
h areas as the LMCbar. Let us 
onsider brie
y this problem.Many stars of the LMC bar look on the plates as 
omplex images 
onsisting of two ormore very 
lose 
omponents. The distan
es between them are smaller than the image sizeon the astrograph plates be
ause of the short fo
al length. If the plates are photographedin di�erent observing 
onditions, su
h as di�ering spe
tral bands, di�erent exposures,brightness 
hanges due to variability, the 
omplex image looks variously on di�erent plates.After measurements of su
h plates, we shall get various positions for stars with 
ompleximages. The 
oordinate di�eren
es for the double menis
us astrograph 
an ex
eed thetypi
al position error by a fa
tor of 3 or even more. As a measure of star 
rowdingin
uen
e upon the derived 
oordinates, we use two values, R� and R�, of 
oordinateranges R� = �max � �min; R� = �max � �min;where �, � are the standard 
oordinates, derived from measurements ofm plates, �max and�min are maximum and minimum 
oordinates of a star among these m values (similarlyfor the � 
oordinate).The typi
al position error for the double-menis
us astrograph is 0.2 ar
se
. We had 3measurable astrograph plates (2 in B and 1 in V band) and got 3 values of right as
ensionand de
lination for ea
h star. The values R� and R� varied from zero to 1 ar
se
 andmore. To use the best properties of both teles
opes, we have applied a two-stage redu
tionmethod. At the �rst stage, the so-
alled \�rst determination", we measured three platesof the astrograph, derived the equatorial 
oordinates of variable stars and the values R�and R�. We assigned that there were no signi�
ant systemati
 errors be
ause of 
rowdingin the positions of stars with R�, R� of 0.5{0.6 ar
se
 and less, as these values alsoin
luded errors of measurements. Therefore we regarded the positions derived in the �rstdetermination with R�, R� less than 0.65 ar
se
 as �nal ones, as the maximum rangeex
eeds the mean-square error approximately four times for variates.All measurements in the �rst determination were subdivided into 8 series. In ea
hseries, we used 20{25 referen
e Ty
ho stars for determinations of plate 
onstants andequatorial 
oordinates of 50{60 variable stars. Turner's linear method was used for trans-formation of the measured 
oordinates to the referen
e frame. Mean deviations of themeasured and the Ty
ho positions were 0.2{0.3 ar
se
. If we know the mean values ofR�, R� for some stars, we 
an estimate the values of standard errors ��, �� (Smirnov andDunin-Barkovskij, 1969). For 266 variable stars having, in the �rst determination, R�,R� less than 0.65 ar
se
, these values and their 98% 
on�den
e regions are, in ar
se
,�� = 0:20 (
onf. reg. 0.19{0.22); �� = 0:18 (
onf. reg. 0.17{0.20):These stars are denoted in the 4th 
olumn of Table 1 as `DMA'.37% of the 
atalogue stars had, at this stage, at least one value of R� or R� in ex
essof 0.65 ar
se
 be
ause of the 
rowding e�e
t. The 
oordinates of su
h stars have beenredetermined at the se
ond stage. For this purpose, we measured �lm 
opies of two platestaken with the 1-m re
e
tor in B and in V bands. At this stage, the variable stars withR�, R� less than 0.4{0.5 ar
se
 were used as referen
e ones. The in
uen
e of star 
rowdingin this 
ase was less than at the �rst stage be
ause of the long fo
al length of the re
e
tor,
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a

ordingly the ranges R�, R� were usually 0.1{0.2 ar
se
. The standard errors ��, �� ofvariable stars 
oordinates at the se
ond stage are 0.1 ar
se
. Su
h values are typi
al forthe teles
ope of 7 m fo
al length and 
on�rm the possibility to use the �lm 
opies insteadof the original plates. These stars are denoted in the 4th 
olumn of Table 1 as `1 m vs'.Some variable stars formerly regarded as single ones have proved visual doubles, witha typi
al distan
e between their 
omponents of about 2 ar
se
. If we 
annot indi
ate thevariable star in su
h a pair, we give the 
oordinates of both 
omponents.It is impossible to form a referen
e frame 
onsisting of variable stars around a starsituated at the edge of the area 
overed by the 
atalogue. Around ea
h of su
h stars, ase
ond referen
e frame 
ontaining 7{9 nearest �eld stars in a small area, not more than100�100, was formed . The 
oordinates of the se
ondary referen
e stars were determined bymeans of the same pro
edure as that used in the �rst determination, i.e. three astrographplates were measured. We have determined the positions of 26 variable stars using su
hsmall referen
e frames. These stars are denoted in the 4th 
olumn of Table 1 as `1 m fs'.The 
atalogue now presented is not uniform in the sense of positional a

ura
y. Themost a

urate positions are those for stars with images remeasured on the re
e
tor plates.Their a

ura
y is 0.1 ar
se
, but this value shows only that there is a good agreementof two individual positions. In reality, there are systemati
al errors in these positions, atleast be
ause of the magnitude equation.Using our 
atalogue, we have estimated the a

ura
y of the positions in the GCVSVolume V and in the OGLE 
atalog (Udalski et al., 1999). The a

ura
y of the �rst
atalog is 0.4{0.9 ar
se
 in the LMC bar, but there are systemati
 errors of 0.3{1.1 ar
se
.These values have been derived from the 
omparison of 403 star positions in our 
atalogueand in GCVS one like as des
ribed further for the OGLE 
atalogue. The 
omparison ofour 
atalogue with the OGLE 
atalogue has been 
arried out using 196 stars in 
ommon.We divided them into 14 groups (14 star in ea
h group) in right as
ension dire
tion and
al
ulated, for ea
h group, the mean 
oordinate di�eren
es between the two 
atalogues.These mean values we regarded as systemati
al di�eren
es between the two 
atalogues for14 dis
rete values of right as
ension. They depend on 
oordinates and 
hange from 0.3 to0.6 ar
se
 and from 0.0 to 0.3 ar
se
 in right as
ension and de
lination respe
tively. Theauthors of the OGLE 
atalogue wrote about a possible systemati
 error about 0.6 ar
se
due to the redu
tion pro
edure using the DSS as the referen
e means. We believe that the
ause of the systemati
al di�eren
es is the 
omplex distortion of S
hmidt plates the DSSwas based on, as the double-menis
us astrograph has no distortion and our measurementsof the re
e
tor plates were 
orre
ted for third-order distorsions.We identi�ed EROS, MACHO and OGLE variables using the 
oin
iden
e of their
oordinates only. The 
oordinates of any star in these 
atalogues di�ered from those inour 
atalogue not more than by 1 ar
se
. Some Cepheids in 
lose pairs were identi�edusing OGLE positions.The analysis of the 
oordinate di�eren
es depending on right as
ension only madeus to reje
t our assumption that there were no signi�
ant systemati
 errors be
ause of
rowding in the positions of stars with small values of R�, R�. We have found somestars with small values (0.3{0.4 ar
se
) of R�, R� but with signi�
ant deviations (to 0.3{0.4 ar
se
) of our positions from the OGLE ones, after a

ounting for the systemati
di�eren
es between these 
atalogues. Therefore we have redetermined the positions of 34su
h stars previously determined using the plates of the astrograph. We have remeasuredtheir images on the plates of the 1-m teles
ope and have a
hieved a signi�
ant de
reaseof the position di�eren
es with the OGLE 
atalogue. Thus, the small values of R�, R�in the �rst determination do not signify that there is no noti
eable error (to 0.4 ar
se
)
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be
ause of star 
rowding in the positions of su
h stars. Note that the OGLE 
ataloguewas based on observations with a teles
ope of more than 12 m fo
al length, therefore thein
uen
e of star 
rowding was signi�
antly less than in the 
ase of the double menis
usastrograph. Having dis
overed this fa
t, we have de
ided to improve our 
atalogue byredetermining the position of those stars. These are the stars denoted in the 4th 
olumnof Table 1 as `DMA'. For this end, we have to measure the plates of the 1-m teles
ope.However, while working on this proje
t, it would be reasonable to publish the �rstversion of our 
atalogue, whi
h has been 
reated in the most modern referen
e frame andis free from systemati
 errors inherent to those 
atalogues whi
h are based on observationswith S
hmidt teles
opes.The 
atalogue presented 
onsist of two parts: a table of 
oordinates with identi�
ationsand plate information and remarks to individual stars. This �le is supplementing theIBVS publi
ation and 
an be retrieved ele
troni
ally from the IBVS website as well asfrom http://astrometri
.sai.msu.ru/.We are grateful to Drs. Yu. Efremov, N. Samus, A. Kuzmin, and V. Sementsov forassistan
e. Thanks are due to the Isaa
 Newton Institute for the possibility to measurethe re
e
tor plates.
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es:Al
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k, C., Allsman, R.A., Alves, D. et al., 1997, AJ, 114, 326Butler, C.J. and Wayman, P.A., 1974, Dunsink Publ., 1, No. 7Grison, J.-P., Beaulieu, J.-P., Prit
hard, J.D., 1995, Astron. Astrophys. Suppl. Ser., 109,No. 3, 447Hodge, P.W. and Wright, F.W., 1967, The Large Magellani
 Cloud, Smithsonian Press,Washington, D.C.H�g, E., Kuzmin, A., Bastian, U. et al., 1998, Astron. Astrophys., 335, L65Hughes, S.M.G., 1989, AJ, 97, 1634Kuro
hkin, N.E., Tokovinin, A.A., Loggins, A., 1989, IBVS, No. 3365Smirnov, N.V., Dunin-Barkovskij, I.V., 1969, Kurs Teorii Veroyatnostej i Matemati
h-eskoj Statistiki dlya Tekhni
heskikh Prilozhenij, Moskva, \Nauka" (Probability The-ory and Mathemati
al Statisti
s for Te
hni
al Appli
ations; in Russian)Udalski, A., Szymanski, M., Kubiak, M. et al., 1998, A
ta Astronomi
a, 48, 147Udalski, A., Soszynski, I., Szymanski, M. et al., 1999, A
ta Astronomi
a, 49, 223
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In 1960, Ce
ilia H. Payne-Gapos
hkin and Sergei Gapos
hkin initiated the task ofstudying the variable stars in the Magellani
 Clouds, by analysing the photographi
 ma-terial 
olle
ted on these small galaxies by the Harvard College Observatory (HCO) sin
ethe end of the 19th 
entury. Their task entailed the identi�
ation and 
hara
terizationof 3806 variables, most of them Cepheids. Lists of these variables were published inthree summary 
atalogues (Payne-Gapos
hkin and Gapos
hkin, 1966; Gapos
hkin, 1970;Payne-Gapos
hkin, 1971).Original brightness estimates were never published and lost for several years. For-tunately, thanks to Dr. Douglas Wel
h, the assistan
e of Dr. Martha Hazen of HarvardCollege Observatory, and the e�orts of the members of the Royal Astronomi
al So
iety ofCanada, Hamilton Centre, and of the Hamilton Amateur Astronomers, a fra
tion of theseoriginal photographi
 measurements were retrieved, 
onverted into ele
troni
 format, andmade publi
 on the Internet at http://physun.physi
s.m
master.
a/HCO/. Photographi
measurements are listed in the form of arbitrary brightness steps relative to 
omparisonstars versus Julian Day, but they are suÆ
ient to sear
h for periodi
ities and 
omputelight 
urves.In the ele
troni
 format list, under 300 stars in the LMC are labeled as unknown typevariables. After 
onsulting the 
atalogues by Payne-Gapos
hkin and Gapos
hkin (1966)and Gapos
hkin (1970), it was found that most of these were labeled as irregular variables.For all these obje
ts, we performed a sear
h on the SIMBAD database and also analysedthe photometri
 data looking for periodi
ities using the DFT algorithm (Deeming, 1975).We found that 50 of these stars show strong periodi
ities but were mis
lassi�ed and do notappear in the SIMBAD database, or remain as mis
lassi�ed in the subsequent literature.Results are presented in Tables 1 and 2. Table 1 lists the found Cepheids and Table 2the e
lipsing binary stars and long period variables. For both tables, in the �rst 
olumnis the Harvard Variable number (HV), se
ond and third 
olumns are the observing log forHCO measurements, and the fourth 
olumn in
ludes the original variable type a

ordingto Gapos
hkin (1970). He reported 418 irregular variables in the LMC, whi
h he dividedin two groups a

ording to the found photographi
 amplitude of variation, and named asIN (Irregular Normal, amplitude < 1 mag) and II (Irregular Important, amplitude > 1mag), we referen
e these variables as just \Irregular". When a variable is not listed in
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the LMC and SMC summary 
atalogues, and does not appear in the SIMBAD database,we �ll the entry with a line. In Table 1 the 
olumn labeled \Epo
h" refers to a maximumlight epo
h, whereas in Table 2 it indi
ates a minimum (primary if possible) epo
h fore
lipsing binary variables, and a maximum one for LPV if given. All epo
hs are listedin the form JD � 2; 400; 000:0. To derive light 
urves we divided folded data in 25 binswhere datapoints were averaged. Figures 1{4 depi
ts the averaged folded light 
urves ofthe found Cepheids, and Figures 5{7 those of the other variable types in Table 2, all ofthem in the form of the given arbitrary brightness steps versus phase. Error bars are alsorepresented.In the 
olumns \Maximum photographi
 magnitude" and \Amplitude" in Tables 1and 2 we give the photographi
 maximum brightness and amplitude as listed by Ga-pos
hkin (1970). Sin
e he did not give any information about the used 
omparison starsnor the transformation fun
tion from arbitrary brightness steps into magnitudes, it wasnot possible to obtain a reliable 
alibrated magnitude s
ale for the folded and averagedlight 
urves.

Table 1: CepheidsInitial and �nal Original Period Max.HV observing time: N variable (days) Epo
h pg. Ampl. Rem.JD� 2; 400; 000:0 type br.2286 12697.847{34748.499 422 Irregular 4.56272 12702.6 15.49 0.71 (1)2357 13847.841{34748.499 410 Irregular 1.829460 13849.6 16.75 1.122469 13875.807{34748.499 407 Irregular 2.66772 13878.2 16.31 0.442501 13847.841{29203.426 176 Irregular 1.717088 13853.9 15.35 0.802645 13877.808{34748.499 269 | 2.73766 13880.2 | | (2)2655 13875.807{34748.499 277 Irregular 2.65942 13878.2 15.75 1.032887 13876.814{33104.662 103 Irregular 1.891734 13879.3 15.95 0.685712 13847.841{34748.499 458 Irregular 9.2021 13855.4 15.46 0.555721 13847.841{34748.499 429 Irregular 2.82811 13849.5 15.72 0.825773 13875.807{34748.499 399 Irregular 1.694576 13877.2 16.45 1.005779 13875.807{34748.499 403 Cepheid? 25.056 13886.6 16.07 1.18 (3)5805 12697.847{34748.499 437 Irregular 4.21435 12698.8 15.80 0.325811 13877.808{34748.499 338 Irregular 4.02085 13881.2 16.17 0.905873 13875.807{34748.499 361 | 2.056488 13877.4 | | (2)5890 13847.841{34748.499 398 Irregular 1.937684 13849.9 17.15 0.6012034 13875.807{34748.499 498 | 5.83191 13878.6 | | (2)12059 13847.841{34748.499 397 Irregular 2.75024 13849.8 16.71 0.7012435 13875.807{33718.266 256 | 4.05659 13877.7 | | (2)12456 13876.814{33154.626 105 Irregular 2.95195 13880.9 17.16 0.3412469 13847.841{34748.499 407 Irregular 6.22927 13851.4 16.06 0.6012482 13847.841{34748.455 374 Irregular 39.314 13888.3 15.84 0.3612543 13876.814{33154.626 107 Cepheid 2.96383 13877.7 16.55 0.80 (4)12593 13876.614{33178.615 112 Irregular 5.1058 13879.0 15.81 0.6312599 13894.749{34458.245 284 Irregular 2.73973 13895.5 16.55 0.7312755 13876.814{33154.626 106 Irregular 3.06231 13880.8 16.55 0.8212773 13876.814{33104.662 102 Cepheid? 4.0090 13879.3 16.49 0.51 (3)12778 13875.807{33618.400 72 Irregular 3.07733 13879.4 16.27 1.0612786 13876.614{33178.615 100 Cepheid? 2.25383 13876.9 15.95 1.05 (3)12799 13876.614{33178.615 105 Irregular 2.19124 13878.4 16.27 0.3112811 13875.807{34399.267 127 Irregular 4.80176 13880.1 16.88 0.3512966 13875.807{34748.499 339 | 2.693701 13876.7 | | (2,5)



IBVS 5048 3
Table 2: E
lipsing and long period starsInitial and �nal Original Period Max.HV observing time: N variable Type (days) Epo
h pg. Ampl. Rem.JD� 2; 400; 000:0 type br.2240 13847.841{34748.499 416 E
lipsing EA 65.701551 13893.5 14.96 1.332433 12722.865{34748.499 429 | EB 1.418044 12725.5 | | (2)2595 11623.895{34748.499 450 Irregular LPV 606. | 13.03 0.812635 13875.807{34748.499 355 Irregular ? 93.2 | 14.50 1.002659 13875.807{34748.499 413 Irregular EA/EB 1.919658 13879.6 16.03 0.585703 23681.879{34748.499 458 Irregular EA/EB 1.984795 12724.1 15.74 1.005816 13847.841{34748.499 458 E
lipsing EA 5.083092 13848.3 16.57 0.44 (6)5876 13877.808{34748.499 384 E
lipsing EB 3.502503 13880.4 16.73 0.44 (7)11981 13847.841{34748.499 421 Irregular EA/EB 4.643420 13849.1 17.08 0.7112053 13575.807{34748.499 418 Irregular EA/EB 2.956570 13575.8 14.75 0.6012232 13876.814{34399.267 228 Irregular EB 0.962995 13877.7 15.71 0.9812454 13876.814{33154.626 108 Irregular EA: 3.234030 13879.6 16.18 1.3212466 13847.841{34748.499 325 Irregular EA/EB 1.709208 13849.9 16.55 0.6612487 13875.807{34748.455 196 | EB: 3.747154 13878.9 | | (2)12540 13875.807{34748.499 383 Irregular LPV 431.8 14052 16.20 0.7112597 13875.807{34458.245 430 | EB 56.26 13930.3 | | (2)12598 13875.807{34458.245 413 | EB 1.421479 13878.2 | | (2)12801 11627.875{34399.267 226 Irregular EA 6.332834 11639.1 15.53 0.9312958 13922.617{33678.362 302 Irregular EB: 6.060316 13928.6 15.22 0.78Remarks:(1) Butler (1978) 
lassi�es this obje
t as a Cepheid with an un
ertain period of 2.7510 days.(2) This obje
t is not in the summary 
atalogues by Payne-Gapos
hkin (1971) and Gapos
hkin (1970)neither appears in SIMBAD database.(3) Gapos
hkin (1970), labeled this obje
t as an un
ertain Cepheid. He did not give a period.(4) Gapos
hkin (1970) indi
ates that this obje
t is a Cepheid, but he does not give a period.(5) Un
ertain variable a

ording to Hodge and Wright (1966).(6) Chara
terized by Payne-Gapos
hkin (1971) as an e
lipsing variable with a period of 3.388762 days.(7) Chara
terized by Payne-Gapos
hkin (1971) as an e
lipsing variable with a period of 1.270806 daysbut somewhat un
ertain due to data s
atter.

The periods in Table 2 for the e
lipsing binary variables were not dire
tly obtained fromthe DFT analysis. This algorithm was implemented in our AVE software for photometri
data analysis (Analisis de Variabilidad Estelar, or Stellar Variability Analysis), whi
hallowed to 
ompute the DFT, visually identify the peaks of the transformed data, andautomati
ally display folded light 
urves for the sele
ted periods. Inspe
tion of light 
urvemorphology indi
ated if photometri
 data had to be folded with a double period in the
ase of e
lipsing binaries, whi
h 
ould also be done automati
ally by the software.We performed a 
onsisten
y 
he
k for the newly found Cepheids. A P{L diagramwas plotted using the data in Table 1, in
luding a list of photometri
ally observed LMCCepheids by several authors 
ompiled by Madore (1985) 
overing a wider range of periods.Average B apparent magnitudes for 26 of the 31 new Cepheids were estimated by addingto the available maximum brightness photographi
 magnitudes in Table 1, half of thevariation amplitude also listed in the same table. Figure 8 illustrates the results. 23 ofthese mat
h the short period end of the P{L diagram ex
ept HV 5779, HV 12482, and HV2501. HV 5779 and HV 12482 lay about 2 magnitudes below the P{L line, suggesting thatthey might be Population II Cepheids. The 
ase of HV 2501 is more un
ertain, perhapsit is a distant Milky Way interloper, or even not a Cepheid variable. (The un
ertaintiesof the photographi
 magnitudes might also 
ontribute to the derivations.)
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Figure 1. Folded light 
urves of the newly found Cepheids listed in Table 1
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Figure 2. Folded light 
urves of the newly found Cepheids listed in Table 1 (
ont.)
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Figure 3. Folded light 
urves of the newly found Cepheids listed in Table 1 (
ont.)
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Figure 4. Folded light 
urves of the newly found Cepheids listed in Table 1 (
ont.)
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Figure 5. Folded light 
urves of e
lipsing binary stars and other variables listed in Table 2



IBVS 5048 9

Figure 6. Folded light 
urves of e
lipsing binary stars and other variables listed in Table 2 (
ont.)
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Figure 7. Folded light 
urves of e
lipsing binary stars and other variables listed in Table 2 (
ont.)

Figure 8. P{L diagram where open squares represent Cepheids listed in Table 1 and small solidsquares Cepheids 
ompiled by Madore (1985)
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In Table 2 is HV 2240. Although this star was 
orre
tly 
hara
terised by Gapos
hkin(1970) and Payne-Gapos
hkin (1971) as an e
lipsing binary, it is worth mentioning somenew information obtained from the original photographi
 data set. Payne-Gapos
hkin(1971) gives a period of 65.724613 days for this variable, but we found that data arebetter folded with a period of 65.702 days. In Figures 5{7 the light 
urve of HV 2240is depi
ted around phase 0.0 showing that main e
lipses are o

ultations. Butler (1978)supplied B and V data on this star but his photometri
 observations did not show a
omplete primary minimum, although they indi
ated that during the dete
ted e
lipsesHV 2240 fades at least 2 magnitudes in V , and that the B � V 
olor index 
hanges from0.14 at maximum light to 0.72 at minimum. Even though the se
ondary e
lipse does notappear in ours or Butler's light 
urve, these results strongly suggest that the se
ondarye
lipse might be very shallow, and that the 65.7 day period is the real one.A
knowledgments: We a
knowledge the initiative of Dr. Douglas Wel
h of M
Mas-ter University and Dr. Martha Hazen of Harvard College Observatory to \res
ue" andmake publi
 the original photographi
 measurements of this histori
al data. We alsoa
knowledge the e�orts, to put the photographi
 measurements into ele
troni
 format,of the members of the Royal Astronomi
al So
iety of Canada, Hamilton Centre, and ofthe Hamilton Amateur Astronomers who we feel must be mentioned individually: PattiBaetsen, Ray Bagerow, Doug Bla
k, Bob Botts, Miranda Botts, Todd Boylan, Lou Dar
ie,Grant Dixon, Sally Duarte, Norm Favreau, David Fleming, Denise Kaisler, Dan Lawlor,Ev Rilett, Rob Roy, Tom Ste
kner, Phil Szu
h, Ann Tekat
h. We are very grateful toDr. Carme Gallart of Yale University, and Ms. Maria Genes
a of the library of Observatoride l'Ebre for helping us to obtain the referen
es published by the HCO. Period sear
hwas possible thanks to AVE software developed by Rafael Barbera of the Grup d'EstudisAstronomi
s. This work made use of the SIMBAD data base operated by the CDS atStrasbourg, Fran
e.
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es:Butler, C. J., 1978, Astron. Astrophys. Suppl. Ser., 32, 83Deeming, T. K., 1975, Ap&SS, 36, 137Gapos
hkin, S., 1970, The Large Magellani
 Cloud: Its Topography of 1830 VariableStars, SAO Spe
ial Report 310Hodge, P. W., Wright, F. W., 1966, Astron. J., 71, 131Madore, B. F, 1985, \Cepheid Variables as Extra-Gala
ti
 Distan
e Indi
ators", in:Cepheids: Theory and Observations, Barry F. Madore editor, Pro
eedings of theIAU Colloquium No. 82, Cambridge University PressPayne-Gapos
hkin, C. H., Gapos
hkin, S., 1966, Variable stars in the Small Magellani
Cloud, Smithsonian Contributions to Astrophysi
s, No. 9Payne-Gapos
hkin, C. H., 1971, The Variable Stars of the Large Magellani
 Cloud, Smith-sonian Contributions to Astrophysi
s, No. 13
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When performing the un�ltered photometri
 CCD observations of the minor planet(5690) we dis
overed two new �eld variable stars in O
tober, 2000. We made follow-upmulti
olour observations through BV RC �lters of these stars on four nights in De
ember,2000. In this paper we report the results of these observations. The new variable starshave been named 
ontinuing the designation system of Cs�ak et al. (2000b).The observations were 
arried out with the 60/90/180 
m S
hmidt-teles
ope of thePiszk�estet}o Mountain Station of the Konkoly Observatory. The dete
tor was a Photomet-ri
s AT200 CCD 
amera (1536�1024 pixels) giving a 290�180 �eld of view. The redu
tionof the dis
overy frames was the same as has been des
ribed in Cs�ak et al. (2000a), whilein De
ember we made di�erential photometry relative to sele
ted lo
al 
omparison starsGSC 3762-0061 and GSC 3762-0231 (Guide CD-ROM Star Chart, 1997). Individual dataare avaliable at the IBVS website as �les 5049-t3.txt (V31) and 5049-t4.txt (V32).Due to instrumental diÆ
ulties we 
ould not transform the measurements to the stan-dard system, but the light 
urve shape of the new variables and the la
k of 
olour variations(
onstant amplitude in every band) suggested that these ones are W UMa type stars. Wehave got a relatively good phase 
overage for both stars so we 
ould do an a

urate periodsear
h for ea
h stars using the Period98 software (Sperl, 1998). We present the obtainedphased light 
urves in Figs. 1-2. It is notable that both of primary and se
ondary minimaof V32 are total e
lipses. It means that the in
lination of the e
lipsing system shouldbe near to 90 degrees, so { for example { the in
lination ambiguity is almost 
ompletelyexluded from the light 
urve modelling and stellar mass determination. The basi
 data ofthe new variables (
elestial 
oordinates, epo
hs, periods et
.) are summarized in Table 2.We have 
olle
ted 13 times of minimum of the stars using low order polynomial �tting forV31 and bise
ting 
hords method for V32. The obtained times of minimum are 
olle
tedin Table 1.A
knowledgements: This work has been supported by FKFP Grant 0010/2001, OTKAGrant #T032258, Pro Renovanda Cultura Hungariae Foundation Grant m�aj./44, and\Bolyai J�anos" Resear
h S
holarship of LLK from the Hungarian A
ademy of S
ien
es.The warm hospitality of the sta� of the Konkoly Observatory is gratefully a
knowledged.We used the SIMBAD database, operated at CDS, Strasbourg, Fran
e.
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Figure 3. Finder 
hart for V31 and V32. The 
enter of the frame is �(2000) = 05h58m50:s0,Æ(2000) = +59Æ48000:000, North is up, East is to the left
Table 1: Times of minimum for V31 and V32Star HJD Type Star HJD TypeV31 2451830.4310 { V31 2451883.5383 {V31 2451830.5730 { V32 2451880.3732V31 2451880.3583 { V32 2451880.5571V31 2451880.4936 { V32 2451881.2853 IIV31 2451881.3242 { V32 2451881.4668 IV31 2451881.4662 { V32 2451883.4788V31 2451883.3975 {

Table 2: Basi
 data of the new variables. The 
oordinates were taken from USNO-A1.0V31 V32R.A. (2000) 05h58m15:s56 05h59m25:s69De
. (2000) +59Æ46022:0046 +59Æ51023:0095Epo
h 2451830.4310 2451881.4668Period (days) 0.276593 0.365721V magnitude 14.5 16.0V amplitude 0.2 0.4Type EW EW
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In several IBVS 
ontributions, my students, 
olleagues, and I investigated the Hippar-
os photometry (ESA 1997) of stars in the Bright Star Catalogue 5th edition (Ho�eit& Warren 1991) and the Supplement of the 4th edition (Ho�eit et al. 1983). We foundthe mean amplitude as a fun
tion of spe
tral type. We identi�ed the most variable starsand noted some whi
h should be 
onsidered by observers for further study. We dis
ussedthe presen
e of unusually quies
ent stars and when spa
e permitted gave lists. By ex-
luding the values from stars whose spurious variability is due to binarity as noted bythe Celestia program (ESA 1998), we attempted to give values for single stars. Then byremoving values due to stars whose photometri
 amplitudes based on three years of datawere atypi
ally large 
ompared to the mean for the spe
tral type, we attempted to pro-vide average values for most typi
al stars. But due to the way they were sele
ted, theseaverage values are thus likely to be smaller than one would �nd for a randomly sele
tedstar of a parti
ular spe
tral type, espe
ially in the instability strip or for types where alarge per
entage were primary stars of binary systems.Figure 1 plots luminosity 
lass vs. Harvard spe
tral type. It displays mean amplitudesmultiplied by 1000, 
ombines the Ia and Ib supergiants, and does not show intermediatetype values. To help visualize the least variable stars, I used larger font sizes for smalleramplitudes and for those amplitudes less than 0:m023 I used bold fa
e to aid visualization.The data are from: Adelman & Albayrak (1997) for A0{A7 I supergiants, Adelman, Cay,Cay, & Ko
er (2000) for the F supergiants and the A II stars, Adelman, Y�u
e, & Engin(2000) for O and B supergiants, Adelman, Mayer, & Rosidivito (2000) for O9{B5 III{Vstars, Adelman, Gentry, & Sudiana (2000) for B6{B9 III{V stars, Adelman, Flores, &Patel (2000) for A0{A2 III{V stars, Adelman (2000
) for A3{F0 III{V stars, Adelman,Coursey, & Harris (2000) for F1{F9 III{V stars, Adelman, Davis, & Lee (2000) for G0{G9 stars, Adelman (2000a) for early K stars, and Adelman (2000b) for K5{M stars.As Hippar
os only obtained stellar photometry for three years, stars with mu
h longerperiods are unlikely to have been found to be variable unless their amplitudes are verylarge. Further the means 
ertainly in
lude some small amplitude variables whi
h remainto be dis
overed. The average values are based on at least three, but in some 
ases over100 values. Almost all of these stars are members of Population I.The smallest amplitudes (0:m015 to 0:m022) are between spe
tral types A0 and K0. Themost pronoun
ed region of least variability is found among the A stars. It is 
enteredat spe
tral types A0 IV and A0 V, runs to A4 III and A4 IV and then to A6 IV. The
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lassi
al instability strip o

urs in the late A and early F stars. Then there is anotherless pronoun
ed region of least variability whi
h is 
entered at F2 III and pro
eeds to F6IV and F6 V, then to F9IV and to K0 II. It in
ludes the G6 II stars whi
h have thesmallest mean amplitude of 0:m015. Many stars with 
onve
tive envelopes are likely to belong term variables with solar-type dynamos and periods greater than 3 years. In the lateB stars, there is a region of not quite minimal variability from B7 III to B9 IV. Near B2and B3 among the main sequen
e band stars one 
an see an in
rease in amplitude wherethe � Cep and similar types stars are found.

Figure 1. The amplitude of variability as a fun
tion of Harvard spe
tral type and luminosity 
lass.The values are 1000 times the amplitudes in magnitudes
Eyer & Grenon (1997) investigated photometri
 variability in the HR diagram amongall the stars investigated by Hippar
os. For the most part our general 
on
lusions aboutminimal variability are similar, but some di�eren
es are due to the use of di�erent sour
esfor the spe
tral types. Those stars with 
omposite spe
tra 
ompli
ate the analysis. Themost important di�eren
e is that they believe that the G8 II to G8 V stars are the moststable, but I prefer instead the A stars noted above. This may re
e
t my experien
e instudying the magneti
 CP stars and being able to more readably ex
lude them from thesample.These studies despite their problems still provide useful guidan
e for sele
ting appro-priate 
omparison stars for di�erential photometry. But it is still desirable to investigatethe published data, espe
ially the photometry and radial velo
ities, before using a star asa 
omparison and even more so as a standard.To extend su
h studies, it would be desirable to have a greater 
onsisten
y of thespe
tral types. The Mi
higan Catalogue of Two-Dimensional Spe
tral Types for the HDStars (see, e.g., Houk & Swift 1999) when 
ompleted will admirably serve this purpose.Further a 
onsistent method of eliminating signi�
ant photometri
 
ontributions fromstellar 
ompanions is needed su
h as the use of multi-�lter photometry (see Moro &Munari 2000 for a 
ensus of systems) of whi
h the Str�omvil system (Straizys, Crawford &Philip 1996) is one of many possible 
hoi
es and/or spe
trophotometry. Finally one has to



IBVS 5050 3
extend the time span of the observations to at least order 10 years whi
h is diÆ
ult usinga spa
e mission alone, but might be possible with a network of ground-based teles
opesobtaining photometry 
onsistent with that from one or more spa
e missions.A
knowledgements. SJA wishes to thank the Citadel Development Foundation for theirsupport.
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COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5051 Konkoly ObservatoryBudapest30 March 2001HU ISSN 0374 { 0676DISCOVERY OF A SECONDARY SPECTRUM IN THE SB1 SYSTEMHD 434ILIEV, I.KH.1; BUDAJ, J.2; �ZI�Z�NOVSK�Y, J.2; ZVERKO, J.21 Institute of Astronomy, National Astronomical Observatory, P.O.B. 136, BG { 4700, Smolyan, Bulgariae-mail: iliani@astro.bas.bg2 Astronomical Institute, Slovak Academy of Sciences, 059 60 Tatransk�a Lomnica, Slovak Republice-mail: budaj@ta3.sk, ziga@ta3.sk, zve@ta3.skRadial velocity variations of HD 434 (HIP 728, BD +27�3, SAO 73772, mV = 6:47)were discovered by Shajn (1951) who also classi�ed the spectrum as A2s. Palmer etal. (1968) classi�ed the star as A4Vm and estimated its v sin i = 60 kms�1. Hube &Gulliver (1985) reported a preliminary orbit based on 38 spectrograms of a reciprocaldispersion 15 �A/mm. Later on, Margoni et al. (1992), using photographic spectra of42 �A/mm, con�rmed the orbital elements. Nevertheless, in the same year Sreedhar Rao& Abhyankar (1992) published the radial velocity curve obtained from 33 photographicspectra (33 �A/mm and the resolution of 0.66 �A) which di�ers signi�cantly in V0 and Kfrom that of Hube & Gulliver (1985). They also speculated about a secondary spectrumand concluded that the secondary component should be at least 1:m5 fainter in the visibleso that it was not seen in their and previous spectra. CCD observations were called for.Our spectroscopic observations were carried out with the 2-m RCC telescope of theBulgarian National Astronomical Observatory in the frame of our observational programon Am-stars in binary systems. Photometrics AT200 camera with a SITe SI003AB 1024�1024 CCD chip, (24 �m pixels) was used in the Third camera of the coud�e spectrograph toprovide spectra in two di�erent spectral regions 100 �A wide and centered on 6440 �A and6720 �A with R = 32000. The typical S=N ratio is 250{350. Wavelength calibration hasthe r.m.s. error of 0.005 �A. IRAF standard procedures have been used for bias subtracting,
at-�elding and wavelength calibration. Telluric lines have been removed using spectraof hot, fast rotating stars. Recti�cation, equivalent widths and radial velocities weremeasured using the EQWREC2 code (Budaj & Kom�z��k 2000). The log of observations islisted in Table 1. Table 1: List of observations, HD 434Date HJD (2400000+) Region [�A]03.01.2001 51913.1625 6667{677004.01.2001 51914.1977 6389{6492
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Figure 1. HD 434, phase = 0.97. Both components are mixed
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IBVS 5051 3The secondary component lines are not seen in our �rst spectrum of HD 434 (orbitalphase 0.97, Fig. 1) (phases were computed following the ephemerisT = 2447186:26 + 34:d25999 � E;(where T is the time of periastron passage) given by Sreedhar Rao & Abhyankar (1992)).However, a clear secondary spectrum was observed next day (orbital phase 1.00, Fig. 2)although the orbital period is quite long. It appeared due to the high eccentricity of theorbit (e = 0:41). From the ratio of equivalent widths of the Ca i 6718 and Fe i 6678lines, ([Ca=Fe] = 0:27), we can infer that at least the brighter A component has strongAm peculiarity. This ratio is about 0.9 for normal stars but can be as low as 0.2 for thestrongest Am stars (Boesgaard 1987, Burkhart & Coupry 1989, 1991, 1997, Iliev et al.1998). The spectrum obtained at phase 1.00, with clearly separated lines of components,allows us to obtain more information. It is apparent that the projected rotational velocityof the A component is much lower than previously thought (about 32 km s�1, half of theprevious value). We were also able to determine the value of v sin i of the B componentand it seems to be very much the same, about 27 km s�1. From the Ca and Fe lines ofthis spectrum it seems that not only the A but both components exhibit pronounced Amanomalies. Although we have no spectrum from the region 6667{6770 �A at phase 1.00(the [Ca=Fe] ratio used for classi�cation purposes has to be determined from the linesof Ca i 6718 and Fe i 6678), we found that the Ca i lines are weak, what is a typicalfeature of Am stars. Radial velocities measured from the spectrum at phase 1.00 are:vA = �21:8 � 0:4 km s�1, vB = 52:2 � 0:3 km s�1. The orbital period is rather long(� 34 days), and possible synchronization in this system would give another supportto the hydrodynamical synchronization mechanism of Tassoul & Tassoul (1992) whichremains operative for rather large orbital periods up to Porb � 100 days. The pronouncedAm anomalies of both components and the rather eccentric orbit seem to conform thehypothesis of Budaj (1996, 1997, 1999) about a stabilization mechanism in binary systemscompeting with di�usion processes.This work was supported by VEGA grant No. 7107.References:Boesgaard, A.N., 1987, ApJ, 321, 967Budaj, J., 1996, A&A, 313, 523Budaj, J., 1997, A&A, 326, 655Budaj, J., 1999, MNRAS, 310, 419Budaj, J., Kom�z��k, R., 2000, http://www.ta3.sk/~budaj/softwareBurkhart, C., Coupry, M.F., 1989, A&A, 220, 197Burkhart, C., Coupry, M.F., 1991, A&A, 249, 205Burkhart, C., Coupry, M.F., 1997, A&A, 318, 870Hube, D.P., Gulliver, A.F., 1985, J. R. Astron. Soc. Canada, 79, 49Iliev, I.Kh., Budaj, J., Zverko, J., Barzova, I.S., �Zi�z�novsk�y, J., 1998, A&AS, 128, 497Margoni, R., Munari, U., Stagni, R., 1992, A&AS, 93, 545Palmer, D.R., Walker, E.N., Jones, D.H.P., Wallis, R.E., 1968, R. Greenwich Obs. Bull.,No. 135Shajn, G.A., 1951, Izv. Krym. Astrophys. Obs., 7, 124Sreedhar Rao, S., Abhyankar, K.D., 1992, MNRAS, 258, 819Tassoul, J.-L., Tassoul, M., 1992, ApJ, 395, 259



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5052 Konkoly ObservatoryBudapest30 March 2001HU ISSN 0374 { 0676CCD LIGHT CURVES OF ROTSE1 VARIABLES, IX:GSC 2530.488 CVn, GSC 1991.1390 Com, GSC 1991.1633 ComBL�ATTLER, E.1; DIETHELM, R.21 BBSAG, Schl�usselacher 1, CH{8636 Wald, Switzerland; e-mail: blaettler-wald@bluewin.ch2 BBSAG, Rennweg 1, CH{4118 Rodersdorf, Switzerland; e-mail: diethelm@astro.unibas.chVAR1Name of the object:GSC 2530.488 = ROTSE1 J122607.59+355548.9Equatorial coordinates: Equinox:R.A.= 12h26m07:s6 DEC.= +35�5504900 2000.0Comparison star(s): GSC 2530.525Check star(s): GSC 2530.547VAR2Name of the object:GSC 1991.1390 = ROTSE1 J123204.87+262248.1Equatorial coordinates: Equinox:R.A.= 12h32m04:s94 DEC.= +26�22048:006 2000.0Comparison star(s): GSC 1991.1415Check star(s): GSC 1991.1422VAR3Name of the object:GSC 1991.1633 = ROTSE1 J123305.53+270803.4Equatorial coordinates: Equinox:R.A.= 12h33m05:s5 DEC.= +27�0800300 2000.0Comparison star(s): GSC 1991.1669Check star(s): GSC 1991.1840
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Figure 1. CCD light curve (without �lter) of GSC 2530.488

Figure 2. CCD light curve (without �lter) of GSC 1991.1390



IBVS 5052 3

Figure 3. CCD light curve (without �lter) of GSC 1911.1633Observatory and telescope:Private observatory, Schl�usselacher, Wald, 0.15-m refractorDetector: SBIG ST-7 CCD cameraFilter(s): NoneAvailability of the data:Upon request from diethelm@astro.unibas.chType of variability: EW



4 IBVS 5052Remarks:As a byproduct of the ROTSE1 CCD survey, a large number of new variables havebeen discovered (Akerlof et al., 2000). In a series of papers, we report un�lteredCCD observations for some of the close binary systems (type EW) in the list ofAkerlof et al. (2000). GSC 2530.488 (VAR1 in this paper) was observed with ourCCD equipment as mentioned above during 5 nights between JD 2451951 andJD 2451984, while the data on GSC 1991.1390 (here VAR2) and GSC 1991.1633(VAR3) were collected during the same 5 nights. A total of 171 CCD frames weremeasured for VAR1, 162 frames for VAR2 and 160 frames for VAR3. Figures 1, 2and 3 show our observations folded with the elementsGSC 2530.488 JD(min,hel) = 2451967:325(2) + 0:365714(30) � E;GSC 1991.1390 JD(min,hel) = 2451967:3479(9) + 0:2863601(9) � E;GSC 1991.1633 JD(min,hel) = 2451967:4962(9) + 0:3379351(17) � E.These elements of variation are deduced from a linear �t to the newly determinednormal minima from the ROTSE1 data (VAR1: HJD 2451244.6766(15), primary,HJD 2451246.6826(16), secondary; VAR2: HJD 2451312.7287(3), primary; VAR3:HJD 2451246.6822(14), primary, HJD 2451260.7032(8), secondary) as well as theminima derived from our data and given in Bl�attler (2001).The elements of variation for GSC 2530.488 given above should be checked since thenumber of revolutions between the ROTSE1 data and ours is somewhat ambiguous.GSC 1991.1390 and GSC 1991.1633 are situated within the Coma Cluster (Melotte111, AV 2059 and AV 2139 respectively).Acknowledgements:This research made use of the SIMBAD data base, operated at CDS, Strasbourg,France.References:Akerlof, C., Amrose, S., Balsano, R., Bloch, J., Casperson, D., Fletcher, S., Gisler, G.,Hills, J., Kehoe, R., Lee, B., Marshall, S., McKay, T., Pawl, A., Schaefer, J., Szy-manski, J., Wren, J., 2000, AJ, 119, 1901Bl�attler, E., 2001, BBSAG Bulletin, 125, in preparation
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h 2001HU ISSN 0374 { 0676
A NEW FAINT W UMa TYPE VARIABLE IN THE GALACTIC HALOJEON, YOUNG-BEOM1; KIM, CHULHEE2; LEE, HO31 Korea Astronomy Observatory, Daejon, 305-348, Korea, email: ybjeon�boao.re.kr2 Dept. of Earth S
ien
e Edu
ation, Chonbuk National University, Chonju, 561-706, Korea,email: 
hkim�astro.
honbuk.a
.kr3 Dept. of Earth S
ien
e Edu
ation, Korea National University of Edu
ation, Choongbuk, 363-791, Korea
Equatorial 
oordinates: Equinox:R.A.= 23h48m01s DEC.= +00Æ5305900 2000.0Observatory and teles
ope:Bohyunsan Opti
al Astronomy Observatory (BOAO), 1.8-m re
e
torDete
tor: Thinned ba
k illuminated SITe 2048� 2048 
hipFilter(s): VTransformed to a standard system: NoType of variability: W UMaAvailability of the data:Ele
troni
ally from the IBVS website as �le 5053-t1.txtRemarks:A new faint (hV i � 17:m7) halo W UMa type variable star was dis
overed fortwo nights observation using the BOAO 1.8-m re
e
tor. We 
arried out aperturephotometry via the APPHOT program in the IRAF pa
kage in order to determinethe di�erential photometri
 magnitudes. The exposure time was 300 se
onds.A
knowledgements:This work was partly supported by Korea Resear
h Grant, KRF-2000-015-DP0444.
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Figure 1. Finding 
hart of the new variable. The 
oordinate (2000.0) of the 
enter marked with `+' isdenoted on the upper left side. The �eld of view is 100 � 100

Figure 2. Top: Light 
urve of the new variable; bottom: magnitude di�eren
es between the
omparison and 
he
k stars



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5054 Konkoly ObservatoryBudapest30 March 2001HU ISSN 0374 { 0676NEW OBSERVATIONS OF THE POSSIBLE HIGH AMPLITUDE� SCUTI VARIABLE V854 SCORPIIVAN CAUTEREN, P.1; VANMUNSTER, T.2; LAMPENS, P.31 Beersel Hills Observatory, Laarheidestraat 166, B{1650 Beersel, Belgium,email: Paul.Vancauteren@advalvas.be2 Center for Backyard Astrophysics (CBA Belgium), Walhostraat 1A, B{3401 Landen, Belgium,email: Tonny.Vanmunster@advalvas.be3 Koninklijke Sterrenwacht van Belgi�e, B{1180 Brussel, Belgium, email: Patricia.Lampens@oma.beThe variability of V854 Sco (= CSV 2614 = HV 10535 = GSC 5617-00730) was dis-covered by E. Hughes Boyce (1942) who classi�ed the star as an eclipsing variable of typeW UMa, varying between magnitudes 13.9 and 14.5, but gave no elements. Robinson(1967) estimated the magnitude of V854 Sco on 200 plates of the Harvard Observatorycollection, taken between JD 2427900 and JD 2430133, with exposure times of 45 min-utes. A period of 0:1024012 � 0:0000001 day was found, with a mean variation betweenphotographic magnitudes 13.05 and 13.41. He also noted a larger dispersion of the dataat maximum, compared to the minimum, and attributed this to a cycle-to-cycle variationof the amplitude. Due to the long exposure times, the mean amplitude could be underes-timated. The characteristics of V854 Sco compiled by Rodr��guez et al. (1994) are basedon these data. Kinman (1998) refers to V854 Sco as a possible high amplitude � Scuti star(HADS) located high above the galactic plane. To our knowledge there exists no colourinformation for this object.We observed V854 Sco in the spring of 2000 with the 0.35-m telescope of CBA Belgiumand the 0.4-m telescope of Beersel Hills Observatory (see Vanmunster et al. (2000) for acomplete description of the CBA Belgium Observatory equipment and software). Bothtelescopes are equipped with an ST7 CCD-camera. We used a 2 � 2 binning mode. Dueto the faintness of the star and the low altitude above the horizon, no �lter was used.Exposure times varied between 120 and 200 seconds. Observations were made on �venights from JD 2451673 to 2451704, spanning a total time base of 31 days (see Table 1).Respectively 288 (CBA) and 47 (BHO) data points were obtained, with a total observingtime amounting to 14 hours. The CBA frames were calibrated and reduced using thepro�le �tting algorithm of the software package MIPS (Buil et al. 1993). The framestaken at BHO were reduced with the aperture photometry procedure of the Mira APsoftware packagey. The comparison star was GSC 5617-00683 (14:m0). The standarddeviation of the measurements check minus comparison star was 0:m02 on JD 2451679(n = 47). An o�set in mean magnitude for the latter data with respect to the rest ofthe data was applied on a telescope-to-telescope basis. All di�erential magnitudes werecomputed with respect to the same comparison star. They are available on request.yMIRA AP is distributed by Axiom Research, Inc.
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Figure 1. The V854 Sco data phased against the frequency of 9.7644123 c/d: �lled diamonds representthe data on JD 2451679.428{2451679.521 (n = 39), 2451693, 2451704 while open triangles are used forJD 2451673, 2451679.525{2451679.544 (n = 8), 2451690Table 1: Log of observationsDate JD+ No. data TelescopeMay 8/9, 2000 673 29 CBAMay 14/15 679 47 BHOMay 25/26 690 74 CBAMay 28/29 693 104 CBAJune 8/9 704 81 CBA`JD+' stands for 'JD 2451000+'



IBVS 5054 3The data were frequency-analysed with Period98 (Sperl, 1998). We obtained the sameperiod as reported by Robinson (1967): 0:102413 � 0:000002 days, corresponding to thefrequency of 9:7644�0:0002 cycles per day (c/d). Fig. 1 shows the mean light curve phasedagainst the best �tting frequency of 9.7644123 c/d. The mean peak-to-peak amplitudein white light is 0:m34 in good agreement with the range in photographic magnitude(Robinson, 1967). The error in frequency means that we believe that a shift in phase of0.07 or larger between the �rst and the last timing of maximum light can be detectedin the data string (�� = �f � number of cycles). With a full amplitude of 0:m34, sucha phase shift corresponds to a deviation of 0:m023, which is of order of the estimatednoise level. This error in frequency is thus an upper limit. However the peak-to-peakamplitude varies by as much as 0:m15. The shape of the light curve varies strongly withintwo subsequent cycles, as can been seen in Fig. 1 (see di�erent symbols for di�erent setsof data). The skewness of the light curve is strongest at maximum amplitude. We haveapplied a �t to all the data taking the �rst harmonic into consideration, giving:f = 9:7644 c/d; a1 = 0:m162; �1 = 0:969;2f = 19:5288 c/d; a2 = 0:m049; �2 = 0:338;t0 = JD 2451673:4793; mean di�erence = 0:m703and a residual standard deviation equal to 0:m045 (0:m057 without the harmonic term). Theresidual dispersion in amplitude is concentrated mainly around the phase of maximumlight. The parameters characterizing the shape of the light curve in a Fourier decompo-sition give R21 = 0:33 and �21 = 2:51. The latter value is a bit low compared to other �Scuti stars (Poretti et al., 1990).In conclusion we report the constancy of the period for this high amplitude � Scuti starover a time range of almost 60 years. In addition we con�rm that the mean peak-to-peakamplitude 
uctuates by as much as 0:m15. From the re-occurrence of a similar light curveshape on a time scale of several days, one can expect beating between two closely spacedfrequencies. We searched but found no indication for a second frequency in our data.However this does not argue against the existence of a second frequency, as it could wellbe that coverage with respect to the corresponding beat period is insu�cient.References:Buil, C., Klotz, A., Prat, G., Szczepaniak, R., Thouvenot, E., 1993, Manual for theMicrocomputer Image Processing System, V2.0Hughes Boyce, E. 1942, HA, Vol. 109, No. 2Kinmann, T., 1998, PASP, 110, 1277Poretti, E., Antonello, E., Le Borgne, J.F., 1990, A&A, 228, 350Robinson, L.J., 1967, IBVS, No. 240Rodr��guez, E., Lop�ez de Coca, P., Rolland, A., Garrido, R., Costa, V., 1994, A&AS, 106,21Sperl, M., 1998, Manual for Period98 (V1.0.4). A period search-program for Windowsand Unix, (http://dsn.astro.univie.ac.at/~period98)Vanmunster, T., Skillman, D., Fried, R., et al., 2000, IBVS, No. 4940



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5055 Konkoly ObservatoryBudapest7 April 2001HU ISSN 0374 { 0676THREE NEW SOUTHERN EMISSION-LINE LATE-TYPE DWARFSGRAY, R.O.; MCFADDEN, M.T.Appalachian State University, Boone, NC, U.S.A., e-mail: grayro@appstate.eduAs part of the NASA Nearby Stars / Space InterferometryMission Preparatory Scienceprogram, we are obtaining classi�cation resolution spectra of all 3600 dwarf and giant starsearlier than M0 within 40 pc of the Sun in the Hipparcos catalog (Perryman 1997). Whileour sample only extends to stars earlier than M0, we have included in our program starsfrom the Hipparcos catalog out to 40 pc which have no known spectral type. Many ofthese stars are M-type dwarfs. During an observing run in early February 2001 at theCerro Tololo Interamerican Observatory, we obtained spectra of the fainter southern starsin our program on the 1.5-m telescope with the Cassegrain spectrograph. The spectraare of resolution 2.6 �A (2 pixels), with a spectral range from 3800{5150 �A. During theobserving run, we also obtained spectra of a number of late-type MK standards.
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Figure 1. Spectra of three new southern emission-line stars. The 
uxes have been normalized at acommon point, and the spectra o�set by one 
ux unit for clarity



2 IBVS 5055Table 1: Data for new emission-line dwarfsJD Star Spectral EW (�A) V Parallax Error2450000+ type Ca II K (mas) (mas)1947.833 HIP 52190 M2 Ve 11.6 11.02 68.38 3.761948.566 HIP 23309 K7 Ve 9.8 10.02 38.08 1.071945.569 HIP 26369 K4.5 Ve 5.8 9.84 41.23 15.54

Figure 2. A �nding chart for HIP 23309, a newly discovered emission-line star. The catalog positionfor the star UGP 105 is indicated by an `X' at top center. The chart is 150 � 150. North is at top, east isto the left. The brightest star in the upper lefthand corner is CD�57�1055 which, according to Simbad,has a spectral type of F8Two of the stars, HIP 52190 and HIP 23309 (CD�57�1054), on our program showprominent emission lines in Ca II K & H and the Balmer lines, (see Figure 1) but seemnot to have been recorded as emission line objects in the literature. The third star, HIP26369, also illustrated in Figure 1, turns out to be a chromospherically-active companionto a very active primary.HIP 52190 shows strong Balmer-line emission as well as strong emission in Ca II H& K. The total exposure time for our spectrum was 1600 seconds, distributed over 4separate exposures. The individual exposures, however, do not reveal a change in theemission-line strengths, and thus, if this is a 
are star, the spectrum in Figure 1 likelyrepresents the quiescent state. We can �nd no reference to this high proper motion staras a 
are or emission-line star in the literature. Its Hipparcos parallax places it at adistance of 14.6 parsecs, but it was not included in the Catalogue of Nearby Stars (Gliese& Jahreiss 1991). This star was discovered by Hipparcos to be a binary with a separationof 1:0032.HIP 23309 shows moderately strong emission in H� and quite strong emission in Ca II



IBVS 5055 3H & K. The Simbad Database records a spectral type of K7 V for HIP 23309, but wecan �nd no other spectral type for this star in the literature, nor any reference to thisstar as an emission-line star. The source for the K7 V spectral type is a compilationby Jaschek (1978), but the coordinates in that compilation do not correspond to theHipparcos position for HIP 23309, but to the star UGP 105 in the Upgren et al. (1972)catalog. UGP 105 is given a spectral type of K7 V in the Upgren et al. catalog, and thusit seems likely that HIP 23309 has been confused with UGP 105. Simbad gives a positionfor UGP 105 a few minutes north of the position of HIP 23309, but it is listed as havinga V magnitude of 9.2, considerably brighter than V = 10:02 assigned to HIP 23309 in theHipparcos catalog. However, no star occurs at the position of UGP 105! To help clarifythis situation, we include a �nding chart for HIP 23309 (Figure 2).A third star of interest is HIP 26369 (HD 37572 B) which shows fairly strong emissionin Ca II H & K. This star makes a wide visual binary (18.300 separation) with a well-knownchromospherically active star, HD 37572 (UY Pic) which is both a ROSAT (Pounds etal. 1993) and Extreme Ultraviolet Explorer (Bowyer et al. 1994) source. No spectral typefor HIP 26369 shows up in the Simbad Database, and a search of relevant catalogs andreferences was unsuccessful. Our spectrum of HIP 26369 is displayed in Figure 1.We have used our spectra to classify these stars on the MK system. This informationis presented in Table 1. Photometry and parallaxes in Table 1 are from the Hipparcoscatalog.This research is supported under NASA/JPL Contract #1219099. Spectra obtainedfor this project are released on our NStars website: http://stellar.phys.appstate.edu/.This research made use of the SIMBAD database, operated at CDS, Strasbourg, France.Figure 2 was prepared from the Digitized Sky Survey which is based on images taken forthe SERC-J survey, Royal Observatory Edinburgh. Cerro Tololo Interamerican Observa-tory is operated by the Association of Universities for Research in Astronomy, Inc., undercontract with the National Science Foundation.References:Bowyer, S., et al., 1994, ApJS, 93, 569Perryman, M.A.C., et al., 1997, A&ALett, 323, 49Gliese, W. & Jahreiss, H., 1991, Preliminary Version of the Third Catalogue of NearbyStars, Astron. Rechen-Institut, HeidelbergJaschek, M., 1978, CDS Inf. Bull., 15, 121Pounds, K.A., et al., 1993, MNRAS, 260, 77Upgren, A.R., Grossenbacher, R., Penhallow, W.S., MacConnell, D.J., & Frye, R.L., 1972,AJ, 77, 486
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NEW PHOTOELECTRIC MINIMA AND UPDATED EPHEMERIDESOF 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�ta3.sk, vanko�ta3.dk, 
ho
hol�ta3.sk2 Fa
ulty of S
ien
e, Department of the Theoreti
al Physi
s and Geophysi
s, University of P.J. �Saf�arik,040 01 Ko�si
e, Slovak Republi
, e-mail: parimu
h�ta3.sk
We present 58 new minima times of 23 e
lipsing 
lose binaries obtained from July1999 to Mar
h 2001 as a part of the program of their full light-
urve 
overages. TheUBV R photoele
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. Inboth 
ases the 0.6-m Cassegrain teles
ope equipped with a single-
hannel pulse-
ountingphotoele
tri
 photometer was used. For all observations a 10-se
ond integration wasused. Data redu
tion, the atmospheri
 extin
tion 
orre
tion and transformation to thestandard international UBV system were 
arried out in the usual way. We have 
al
ulatedthe times of minima separately for all �lters using the Kwee and Van Woerden's method,parabola �t, sliding integration method, tra
ing paper and \
enter of mass" methodwhi
h were des
ribed in detail by Ghedini (1982). The 
omputer 
odes were kindlyprovided by Kom�z��k (2000). To eliminate the in
uen
e of the photospheri
 a
tivity onthe minima times (e.g., for RT And and XY UMa), for 
omputations of the primary andse
ondary minima we have used only observations in the phase intervals �0:02 and �0:04,respe
tively. The average times of the primary (I) and se
ondary (II) minima in di�erentpassbands and their probable errors are given in Table 1.We have also 
olle
ted all available minima times of these e
lipsing binaries from liter-ature and from 
ompilations kindly provided by Kreiner (2000). The CCD, photoele
tri
and visual minima were weighted a

ording to their average pre
ision. Sin
e the period
hanges in 
lose binaries are rather often and pronoun
ed, the presented ephemerides(Table 2) were obtained by �tting the data in the last se
tion of the O�C diagram whi
his approximately linear. The orbital periods of a large fra
tion of the presented binaries(AB And, BX And, SV Cam, VW Cep, EF Dra, SW La
, XY UMa) are modulated bythe presen
e of further 
omponent(s) in the system. Hen
e, the linear ephemerides ofthese systems are expe
ted to be valid with a suÆ
ient pre
ision (0.01{0.02 in phases)only during few years. This is the 
ase for multiple systems like VW Cep or EF Dra,where apparent 
hanges of the orbital period has re
ently been quite large.Detailed light-
urve analysis and study of the period 
hanges will be published else-where.A
knowledgements: This study was supported by VEGA grant 1157/2001 of the SlovakA
ademy of S
ien
es.
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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+AB And 51776.53314(5) I SL B SV Cam 51921.2796(9) I SP V51776.53387(3) I SL V 51924.5381(4) II SP R51777.36296(3) II SL B 51924.5388(3) II SP V51777.36365(5) II SL V 51997.4852(9) II SP R51833.2869(1) I SL V 51997.4898(9): II SP V51833.28697(3) I SL B EG Cep 51718.44352(15) I SP R51833.45306(5) II SL V 51718.44389(5) I SP V51833.45315(10) II SL B 51718.44413(13) I SP B51925.22047(6) I SL B 51772.36150(8) I SL B51925.22064(2) I SL V 51772.36160(12) I SL VBX And 51800.5452(3) I SL B GW Cep 51968.3054(1) II SL BV51800.5454(2) I SL V VW Cep 51707.4008(2) I SL V51838.3734(1) I SL B 51707.4013(4) I SL B51838.3739(1) I SL V 51716.4465(3) II SL B51838.3743(1) I SL U 51716.4478(2): II SL VRT And 51776.45476(4) I SL V 51772.52501(6) I SL V51776.45495(4) I SL B 51772.52522(8) I SL U51778.3411(2): I SP R 51772.52561(8) I SL B51778.3416(2) I SP B 51777.5339(2) I SL V51778.3417(1) I SP V 51777.5346(2) I SL BSS Ari 51928.25849(5) I SL V YY CrB 51975.6053(1) I SL V51928.25893(3) I SL B 51975.6056(1) I SL B44i Boo 51704.4907(2) I SL V EF Dra 51968.5766(1) I SL B51704.4909(2) I SL B 51968.5772(1) I SL V51705.4260(2) II SL B FU Dra 51925.67608(5) I SL B51705.4270(2) II SL V 51925.6756(1) I SL V51556.6529(2) I SP V 51927.6701(4) II SL V51556.6530(3) I SP R 51927.6710(1) II SL B51556.6538(1) I SP B 51952.5134(3) II SL V51668.4679(2) II SL V 51952.5140(1) II SL B51668.4689(13): II SL B 51952.6665(2) I SL B51968.4253(1) II SL V 51952.6679(1) I SL V51968.4265(1): II SL B SW La
 51389.51309(2) I SL VV523 Cas 51822.4264(2) I SP V 51389.51313(2) I SL B51822.4267(2) I SP R 51389.51316(5) I SL U51822.4269(1) I SP B 51536.24001(13) II SP BAO Cam 51798.5673(2) II SL V 51536.24003(8) II SP R51798.5675(1) II SL B 51536.24012(8) II SP VSV Cam 51435.54893(9) I SL U 51772.4445(1) I SL B51435.54893(3) I SL B 51772.4448(1) I SL V51435.54909(3) I SL V 51860.32001(3) I SL V51536.37178(5) I SP V 51860.32028(8) I SL B51536.37209(2) I SP R UV Lyn 51898.4814(1) I SL B51536.37238(4) I SP B 51898.4821(2) I SL V51550.3096(3) II SL B 51929.39972(5) II SL V51550.3116(3) II SL V 51929.4004(2) II SL B51878.5746(4) I SP V 51929.6066(1) I SL V51878.5757(5) I SP R 51929.6068(2) I SL B51878.5762(4) I SP B 51958.4490(2) II SL V51921.2792(6) I SP R 51958.4496(5) II SL B51921.2793(4) I SP B U Peg 51778.4966(1) II SL B
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Table 1: (
ontinued)System JDhel Min. Obs. Fil. System JDhel Min. Obs. Fil.2400000+ 2400000+U Peg 51778.4970(1) II SL V EQ Tau 51930.2550(5): II SL V51794.4230(4): I SL B 51930.2565(1) II SL B51794.4241(1) I SL V AW UMa 51536.5917(1) I SP R51860.3852(1) I SL B 51536.5922(1) I SP B51860.3858(2) I SL V 51536.5923(2) I SP VV432 Per 51911.2699(8): I SP R 51928.5919(3): II SL B51911.2714(7) I SP B 51928.5933(1) II SL V51911.2728(12) I SP V W UMa 51556.48346(10) II SL BAH Tau 51956.24554(6) II SL V 51556.48373(4) II SL V51956.2459(2) II SL B 51597.52083(7) II SL BEQ Tau 51896.2932(1) I SL B 51597.52084(8) II SL V51896.29324(5) I SL V XY UMa 51919.5420(2) I SL U51911.3122(2) I SL V 51919.5421(2) I SL B51911.31279(6) I SL B 51919.54283(3) I SL V
Table 2: New ephemerides of the sele
ted e
lipsing 
lose binaries. The standard errors are given inparentheses, e.g., the entry 51534.2504(5) should be interpreted as 51534:2504 � 0:0005. The referen
egives last paper dedi
ated to the system or parti
ularly to study of period 
hange.System JD0 Period Interval Period Referen
e2400000+ 
hangeAB And 51534.2504(5) 0:d33189106(4) 1981{2001 LT + % Borkovits et al. (1996)BX And 36528.8118(22) 0.61011285(11) 1981{2000 LT ? Demir
an et al. (1993)RT And 32443.7967(5) 0.62892932(2) 1968{2000 & Pribulla et al. (2000a)SS Ari 41947.151(5) 0.4059836(2) 1993{2001 & Demir
an et al. (1993)44i Boo 50945.4898(6) 0.26781916(7) 1988{2001 % Gherega et al. (1994)V523 Cas 47000.1839(5) 0.23369229(4) 1987{2000 % Lister et al. (2000)AO Cam 45745.6391(6) 0.32990473(7) 1980{2000 ! Ru
inski et al. (2000)SV Cam 33777.389(2) 0.59307318(8) 1979{2001 LT ? Albayrak et al. (1999)EG Cep 26929.3962(20) 0.54462278(5) 1976{2000 % Cho
hol et al. (1998)GW Cep 47000.1436(12) 0.31882954(11) 1989{2001 & Pribulla et al. (2001b)VW Cep 33898.424(23) 0.2783131(4) 1997{2000 LT + & Pribulla et al. (2000b)YY CrB 50955.8688(12) 0.37656421(9) 1998{2001 ! Ru
inski et al. (2000)EF Dra 51789.2125(12) 0.4240257(2) 1989{2001 LT + % ? Pribulla et al. (2001b)FU Dra 50866.2768(5) 0.30671682(13) 1991{2001 ! Ru
inski et al. (2000)SW La
 51056.2896(3) 0.32071510(9) 1993{2000 LT + % Pribulla et al. (1999a)UV Lyn 47000.4197(10) 0.41498460(15) 1988{2001 % Lu et al. (1999)U Peg 33512.032(4) 0.37477742(10) 1985{2000 & Borkovits et al. (1996)V432 Per 48601.3750(7) 0.3833120(2) 1991{2001 LT ? Agerer (1992)AH Tau 47000.2689(5) 0.33267164(7) 1975{2001 & ? Liu et al. (1991)EQ Tau 47000.3566(7) 0.34134666(10) 1984{2001 LT or & Bu
kner et al. (1998)AW UMa 38044.892(10) 0.4387259(3) 1994{2001 & + LT ? Pribulla et al. (1999b)W UMa 50554.7428(2) 0.33363551(3) 1984{2000 LT ? Depasquale et al. (1999)XY UMa 35216.398(5) 0.47899819(16) 1994{2001 LT + % Pribulla et al. (2001a)LT: light-time e�e
t, %: period in
rease, &: period de
rease, !: 
onstant period
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V802 Aql IS AN ECLIPSING BINARY OF W UMa-TYPEVAN CAUTEREN, P.1;2; WILS, P.21 Beersel Hills Observatory, Laarheidestraat, 3, 1650 Beersel, Belgium, email: Paul.VanCauteren�advalvas.be2 Vereniging Voor Sterrenkunde, Belgium

V802 Aql (= GSC 5119-00948; �2000 = 18h58m55s; Æ2000 = �03Æ1:02) was dis
overedby Bakos (1950) who 
lassi�ed it as an RR Lyrae star varying between magnitudes 13.7and 14.2 with a period of 0:d1338, based on 25 observed minima. Rodr��guez et al. (2000)in
luded the star in their latest 
atalogue of Æ S
uti stars.We observed V802 Aql on two nights in 1996 and on four nights in 2000. We obtainedrespe
tively 130 and 347 data points, totalling 12.7 hours of photometry. We used a 0.40-m teles
ope. In 1996 this instrument was equipped with a Hisis24 CCD 
amera, in 2000with a ST7 CCD 
amera. Both 
ameras have a Kodak KAF400 
hip. No �lter was used.Exposure times varied between 70 and 120 se
onds, depending on sky 
onditions. Theimages were redu
ed with the aperture photometry pro
edure of the Mira AP softwarepa
kagey.The brightness of the variable was measured with respe
t to the average of GSC 5119-01018 and GSC 5119-00575. The standard deviation of the di�erential magnitudes be-tween both 
omparison stars was 0:m006. The data were frequen
y-analysed with \Period",a period sear
h program developed by one of us (P. Wils) based on the PDM method(Stellingwerf, 1978). The following times of minima were observed:Type Mag JD Hel.Min II 0.295 2450300.434Min II 0.325 2451780.457Min I 0.369 2451781.392Min I 0.349 2451782.463Min II 0.288 2451784.471Our results show that V802 Aql is an e
lipsing binary of type W UMa with a periodof 0:d2677 � 0:d0003. Fig. 1 shows the phased light 
urve with two unequal minima: theprimary minimum (Min I) is 0:m35 deep, the se
ondary minimum (Min II) is 0:m30 deep.Both minima are total with a duration of 0:d02.The 
orresponding ephemeris is:Min: I = HJD 2451781:392 + 0:d2677� E:� 0:001 � 0:0003yThe Mira AP software is distributed by Axiom Resear
h In
.
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Figure 1. Phase diagram for V802 Aql (against the period of 0:d2677)
A
knowledgement: 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. Patri
iaLampens, Koninklijke Sterrenwa
ht van Belgi�e, for assistan
e with the text.
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NEW DWARF NOVAE ON MOSCOW PLATESKRYACHKO, T.V.Starlab Observatory (
/o Sternberg Astronomi
al Institute, 13, Universitetskij Prosp., Mos
ow 119899,Russia), http://www.starlab.ru, e-mail: 
omet�au.ru

A sear
h for new variable stars on Mos
ow ar
hive plates resulted in the dis
overy oftwo new UG stars (TK 4 and TK 5). The 
oordinates of TK 5, taken from the USNO A2.0
atalog, and for TK 4, measured on a DSS image, are listed in Table 1. The �nding 
hartsare shown in Figure 1. The TK numbers of the new variables 
ontinue the numberingsystem �rst introdu
ed in Krya
hko and Solovyov (1996).The stars were estimated by eye on plates taken with the 40-
m astrograph in theCrimea. The magnitudes of 
omparison stars are given in Table 2. The standard sequen
ein NGC 6819 (Purgathofer, 1966) was used to obtain B-band magnitudes of 
omparisonstars for TK 4 and TK 5.Both stars are blue on Palomar prints.
NTK 4

5' 7'

TK 5 N
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Figure 1. The �nding 
harts and the 
omparison stars
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Figure 2. TK4 Lyr. The light 
urve of a long-lasting outburst showing a temporary fading

Figure 3. TK5 Lyr. Fragments of the light 
urve: the long-lasting outburst and two 
onse
utiveoutbursts
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Table 1: Coordinates of the new variablesVar � (J2000.0) Æ(J2000.0)TK 4 19h13m58:s47 +40Æ44009:001TK 5 19h17m26:s5 +37Æ1004100

Table 2: Comparison starsVar a b 
 d e fTK 4 14.62 15.34 15.73 15.94 16.83TK 5 13.77 14.65 15.47 15.98 16.19 16.69
TK 4 Lyr. We estimated the star on 226 plates taken in JD 2439345{2444436. Therange of variability on our plates is 14:m86{[17:m2. A total of three outbursts have beenrevealed. They belong to at least two di�erent types: #3 is brighter and short-lasting,of less than 4 days duration, and #1 lasted more than 9 days, with a 0:m65 deep lo
alminimum on the plato, with at least 1 hour duration. We 
an assume this star to be aUGSU (SU UMa subtype) dwarf nova. The light 
urve of the outburst #1 is shown inFigure 2. This star is missing in the USNO A2.0 
atalog; in 300 to the north-north-west,there is a USNO star at 19h13m58:s41, +40Æ44011:005 (2000.0) (B = 19:5, R = 18:4). TK4is brighter than the latter star on the blue DSS-II image and fainter on the red image.Further observations and sear
h for superhumps are strongly en
ouraged.Outbursts (JD 24. . . ):#1 39642.493 [16.8 #2 40033.436 [16.839646.377 15.16 40036.406 [16.839646.413 15.22 40037.334 14.8639647.371 15.89 40056.477 16.1239647.403 15.81 40060.525 [16.839648.385 15.1039648.418 15.22 #3 40386.484 [16.839653.375 15.56 40387.450 14.9139653.407 15.56 40387.472 14.9839655.444 15.54 40390.469 [17.139671.379 [17.0 40392.505 [16.839671.411 [17.0
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TK 5 Lyr. The UG-type variability was dis
overed on the basis of 220 estimates(JD 2439345{2444436). The B-band magnitude 
hanges in the range 14:m32{[17:m1.The star shows frequent outbursts, with a possible 
y
le around 60 days. Three best-observed outbursts, #1 and two 
onse
utive ones, #4 + #5, are shown in Figure 3. The
olor index (blue minus red) is 0.7 in the USNO A2.0 
atalog.Outbursts on Mos
ow plates (JD 24. . . ):#1 39676.465 16.93 #3 39953.565 16.77 #6 40412.480 16.9339677.405 16.52 39965.391 15.81 40413.503 16.8539678.348 14.79 39965.498 15.62 40425.439 14.3239678.380 14.39 39966.469 15.79 40427.438 14.5039681.398 14.39 39966.498 15.8139684.422 15.11 39968.470 16.85 #7 42988.411 [17.139684.454 15.06 39968.495 16.85 43046.340 14.3239686.387 15.56 43047.397 14.4339686.420 15.12 #4 40007.495 17.01 43049.349 14.4739687.448 15.75 40013.490 16.93 43050.325 14.4039687.480 15.73 40033.436 14.45 43064.259 [16.939703.393 16.93 40036.406 15.56 43065.262 [16.939703.441 16.77 40037.334 15.6440056.477 16.85#2 39716.467 16.9339716.504 16.69 #5 40060.525 [16.739734.387 15.73 40064.517 [16.939734.423 15.88 40094.377 14.4539735.339 15.81 40095.437 14.8839735.372 16.19 40095.477 14.4339735.408 16.29 40096.504 14.8639737.290 16.69 40097.464 15.6239739.370 16.69 40117.353 16.9340145.351 16.85
The author would like to thank Drs. S.V. Antipin and N.N. Samus for their help andattention to this investigation.

Referen
es:Krya
hko, T.V., Solovyov, V.Ya., 1996, Perem. Zvezdy, 23, No. 6, 429Purgathofer, A., 1966, Wien Mitt., 13, No. 2
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OBSERVATIONS OF NSV 04832GOMEZ-FORRELLAD, J.M.1;21 Grup d'Estudis Astronomi
s, Apartado 9481, 08080 Bar
elona, Spain2 Esteve Duran Observatory Foundation, Montseny 46 { Urb. El Montanya, 08553 Seva, Bar
elona, Spaine-mail: jmgomez�astrogea.org

Name of the obje
t:SAO 81314 = BD+26Æ2077 = AGK+25Æ1146 = HD 89810 = PPM 100303 = IRC+30220 = GSC 1972 454Equatorial 
oordinates: Equinox:R.A.= 10h22m23s DEC.= +25Æ2905900 2000.0Observatory and teles
ope:Mollet Observatory; 6-
m refra
ting teles
opeDete
tor: CCDFilter(s): VComparison star(s): SAO 81303 = BD+26Æ2072 = AGK+25Æ1145 = HIP50632 = PPM 100278 = GSC 1972 644Che
k star(s): SAO 81321 = BD+25Æ2241 = AGK+25Æ1150 = PPM100309 = GSC 1969 704Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: SRRemarks:NSV 04832, with a Ty
ho V magnitude of 8.877 and a B magnitude of 10.305and a spe
tral type M8, was announ
ed as a variable star by Neugebauer andLeighton (1969), who indi
ated that this star underwent light variations in theI band between 5:m08 and 5:m47. To know more about NSV 04832 the star wasobserved from 2 Mar
h to 13 June 1997 for 41 nights. Figure 1 displays the obtainedlight 
urve, suggesting a SR type. The maximum dete
ted amplitude was of 0.70magnitudes. More observations are needed to as
ertain its long term behaviour.
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Figure 1.
Referen
e:Neugebauer, G., Leighton, R.B., 1969, Two-mi
ron Sky Survey
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In the third installment of this series of papers (Diethelm, 2001a and 2001b), we reportthe timings of minimum light of newly dis
overed variables from ROTSE1 (Roboti
 Opti-
al Transient Sear
h Experiment 1) survey data, as reported in Akerlof et al. (2000). Theoriginal data are publi
ly available through the Internet (http://www.umi
h.edu/~rotse).Table 1 
ontains the times of minimum of 73 stars whose variability was dis
overed forthe �rst time by the ROTSE1 team and 
lassi�ed as E type e
lipsing binaries, ordereda

ording to RA. In ea
h 
ase, the data have been folded into a seasonal light 
urve usingthe ROTSE1 period or twi
e that value (see also Table 2). The time of minimum wasthen found with the help of the Kwee{Van Woerden algorithm (Kwee and Van Woerden,1956). Sin
e the CCD measurements of the ROTSE1 survey were obtained in a randomfashion as viewed from the variable stars period, the phase 
overage of the individual light
urves is sometimes less than pleasing. It must also be noted that some of the variableshave double entries in the ROTSE1 
atalogue, the se
ond identi�er being given in these
ond row of the variables data in Table 1.With the purpose of aiding prospe
tive investigators of theses variables, we give inTable 2 the basi
 light 
urve parameters as dedu
ed from the ROTSE1 photometry. Dueto the uneven phase 
overage, some of the given parameter values are rather un
ertainand we would like to point out the ne
essity of in-depth studies of these stars. As far as weknow, su
h a study has been instigated by the AAVSO (for ROTSE1 J170250.47+213959.0see Lub
ke et al., 2000; ROTSE1 J165241.80+124905.2, ROTSE1 J170610.49+495523.6,ROTSE1 J174103.55+273429.1 and ROTSE1 J181941.87+501037.3 in progress) as well asby members of the BBSAG.Among the stars assigned to the E type by the ROTSE1 team, we �nd some to bequestionably 
lassi�ed. ROTSE1 J141308.66+295950.7 = GSC2013.854 is a Æ S
uti vari-able with a period of 0:d141084 and an amplitude of 0:m3 (13.2{13.5). The light 
urvesof the four stars ROTSE1 J173012.01+141446.4 = GSC1004.171, ROTSE1 J173334.66 =GSC3087.1020, ROTSE1 J175053.54+265448.8 = GSC2085.1541 and ROTSE1 J190111.36+460037.7 = GSC3541.692, folded with the period value as determined by the ROTSE1team, all show pe
uliarities whi
h make the 
lassi�
ation as e
lipsing binaries unlikely.In the `remarks' 
olumn of Table 2, D and d stand for the duration of the minimumand of totality, respe
tively, while the suÆxes p and s denote primary and se
ondaryminimum.
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Table 1: Times of minimum of e
lipsing binariesROTSE1 Variable Min. JD(hel,min) Est. ROTSE1 Variable Min. JD(hel,min) Est.� 2400000 err. � 2400000 err.J123201.49+352959.7 = s 51251.691 0.002 J165039.95+274420.0 = s 51265.8329 0.0004= GSC2530.2276 p 51312.7322 0.0004 = GSC2066.1210 = p 51265.9804 0.0004J123309.33+375820.2 = s 51251.812 0.003 = J165039.99+274421.1= GSC3018.1509 p 51286.7110 0.0012 J165241.80+124905.2 = s 51265.842 0.003J123730.26+260451.8 = p 51260.8579 0.0009 = GSC983.1044 p 51311.91 0.02= GSC1990.1198 s 51288.876 0.005 J165252.60+383930.6 = p 51258.867 0.002J125214.17+385630.8 = s 51278.719 0.003 = GSC3071.260 = s 51274.8909 0.0008= GSC3021.507 p 51304.736 0.002 = J165252.61+383930.4J133619.29+292341.1 = p 51312.729 0.002 J165551.74+245335.9 = p 51259.8648 0.0008= GSC2004.1075 = GSC2063.902 = s 51287.8691 0.0008J140916.76+383732.0 = - 51259.8645 0.0009 = J165551.78+245336.1= GSC3034.593 J165656.96+291907.1 = s 51244.014 0.005J141451.43+273415.3 = p 51259.8633 0.0004 = GSC2071.671 p 51283.779 0.006= GSC2013.1067 s 51260.8551 0.0014 J165819.76+334022.8 = s 51243.9841 0.0002J143723.34+380442.7 = s 51275.865 0.003 = GSC2594.1289 = p 512295.8786 0.0004= GSC3036.930 = p 51286.7052 0.0006 = J165819.81+334022.2= J143723.43+380442.1 J165924.08+151220.7 = s 51274.918 0.003J143820.20+363225.6 = s 51260.8547 0.0007 = GSC1522.599 p 51323.9074 0.0010= GSC2560.421 = p 51311.7377 0.0004 J165930.95+191256.1 = p 51288.8869 0.0004= J143820.24+363225.5 = GSC1530.1382J144005.64+263401.6 = s 51278.700 0.005 J170101.20+492314.7 = p 51265.8278 0.0015= GSC2018.65 = p 51286.681 0.003 = GSC3504.856 s 51308.7177 0.0014= J144005.69+263402.2 J170250.47+213959.0 = p 51288.7439 0.0007J145312.48+284221.4 = p 51229.863 0.007 = GSC1534.753 s 51306.8893 0.0004= GSC2023.1133 s 51286.76 0.04 J170610.49+495523.6 = p 51307.706 0.003J145730.93+240251.4 = p 51258.8604 0.0009 = GSC3504.168= GSC2017.1099 s 51265.8135 0.0017 J170922.13+123957.6 = p 51275.8837 0.0009J150029.61+334021.7 = p 51221.8497 0.0005 = GSC985.811= GSC2565.667 s 51287.859 0.011 J171059.94+461719.7 = p 51285.7006 0.0005J151726.64+381336.3 = p 51223.8574 0.0010 = GSC3501.2083 s 51306.873 0.005= GSC3045.520 s 51286.717 0.007 J171130.30+231411.2 = s 51287.81 0.02J152155.16+335604.1 = - 51222.8497 0.0012 = GSC2061.529 p 51310.903 0.005= GSC2566.776 - 51275.875 0.002 J171642.01+212305.9 = p 51274.9115 0.0017J161005.08+253654.9 = p 51275.8724 0.0007 = GSC1548.713 s 51310.920 0.007= GSC2038.674 s 51288.8774 0.0007 J171649.91+382159.8 = s 51265.78 0.01J161050.39+372857.0 = p 51242.813 0.002 = GSC3073.1983 p 51307.745 0.004= GSC2579.69 s 51248.795 0.005 J171727.89+271301.9 = p 51286.8856 0.0017J162108.79+253924.1 = p 51286.881 0.002 = GSC2069.150 s 51287.724 0.004= GSC2047.270 J171824.82+222850.0 = p 51274.9145 0.0006J163153.48+252717.2 = s 51258.851 0.002 = GSC1548.678 s 51304.7652 0.0012= GSC2048.120 p 51275.853 0.002 J172007.77+133956.4 = p 51283.7995 0.0013J163213.55+133847.6 = p 51252.844 0.002 = GSC990.545 s 51308.770 0.007= GSC972.932 s 51281.93 0.02 J172142.55+405423.5 = s 51265.918 0.007J163516.73+124618.9 = p 51310.7734 0.0011 = GSC3090.1337 p 51311.884 0.009= GSC968.535 J172303.57+175701.2 = p 51295.891 0.002J164508.42+203701.5 = p 51295.8959 0.0014 = GSC1541.2560 s 51322.7706 0.0012= GSC1528.683 s 51323.907 0.004 J172441.74+135356.5 = s 51283.7923 0.0011J164755.15+351756.5 = s 51259.861 0.013 = GSC1003.1915 p 51306.9009 0.0005= GSC2588.69 p 51308.870 0.003 J172601.97+304710.4 = s 51288.4 0.2J163213.55+133847.6 = p 51252.844 0.002 = GSC2605.545 p 51304.90 0.04= GSC972.932 s 51281.93 0.02 J172659.31+244147.6 = p 51265.8307 0.0015J163516.73+124618.9 = p 51310.7734 0.0011 = GSC2079.1360= GSC968.535 J172741.29+274503.5 = p 51291.827 0.003J164508.42+203701.5 = p 51295.8959 0.0014 = GSC2083.557= GSC1528.683 s 51323.907 0.004 J172817.01+211557.0 = p 51278.7902 0.0012J164755.15+351756.5 = s 51259.861 0.013 = GSC1550.1808= GSC2588.69 p 51308.870 0.003 J173621.16+303212.7 = p 51295.868 0.003= GSC2606.1006
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Table 1: (
ont.)ROTSE1 Variable Min. JD(hel,min) Est. ROTSE1 Variable Min. JD(hel,min) Est.� 2400000 err. � 2400000 err.J173921.13+354208.6 = p 51286.7253 0.0019 J182138.35+421008.6 = - 51310.8700 0.0011= GSC2618.1282 s 51304.7388 0.0015 = GSC3112.179J174103.55+273429.1 = p 51296.743 0.005 J182301.05+400833.0 = s 51258.842 0.002= GSC2084.777 s 51308.8718 0.0017 = GSC3108.1692 = p 51288.851 0.003J174150.84+475104.3 = s 51243.938 0.004 = J182301.06+400833.1= GSC3514.790 p 51312.7161 0.0008 J183907.69+415653.5 = p 51257.8337 0.0015J174323.11+475142.3 = s 51274.8757 0.0017 = GSC3113.1384 s 51261.8328 0.0012= GSC3514.864 p 51275.8589 0.0011 J185343.48+372338.0 = s 51274.935 0.008J174555.29+523805.8 = s 51280.8477 0.0008 = GSC2650.1900 p 51280.844 0.004= GSC3889.1362 p 51306.863 0.003 J185901.50+522814.9 = s 51306.92 0.02J174743.80+463230.6 = p 51243.9763 0.0015 = GSC3553.1117 p 51310.79 0.05= GSC3510.396 s 51311.871 0.004 J191518.85+522933.9 = s 51280.863 0.005J174953.04+370839.6 = p 51265.8306 0.0009 = GSC3554.949 p 51297.8838 0.0013= GSC2619.833 J191533.92+443704.9 = p 51297.859 0.002J175852.80+481025.0 = s 51286.858 0.004 = GSC3133.1149= GSC3515.865 p 51304.8686 0.0009 J192506.85+455603.1 = p 51277.8307 0.0013J175909.41+493607.4 = p 51277.8466 0.0007 = GSC3543.1026 = s 51312.699 0.005= GSC3519.401 s 51308.714 0.004 = J192506.86+455603.0J181521.80+390545.4 = - 51257.829 0.002 J192531.82+425110.1 = p 51286.8516 0.0014= GSC3103.919 = - 51311.7397 0.0013 = GSC3142.528 s 51306.688 0.005= J181521.82+390544.8 J193206.64+523706.3 = p 51295.843 0.002J181941.87+501037.3 = p 51274.858 0.010 = GSC3921.991 s 51311.724 0.005= GSC3533.1400 J193658.15+474828.1 = - 51257.8458 0.0015J182102.31+443841.1 = p 51305.710 0.004 = GSC3560.1105 - 51277.859 0.004= GSC3116.1047 = s 51323.864 0.002= J182102.34+443840.5Table 2: Basi
 parameters of e
lipsing binaries light 
urvesROTSE1 Variable Type Period mmax mp ms Remarks(days) (mag)J123201.49+352959.7 EB: 0.30599(2) 13.6 14.4 14.2J123309.33+375820.2 EA 0.49498(5) 12.7 13.2: 12.8 pronoun
ed re
e
tion e�e
t (0:m2)J123730.26+260451.8 EW 0.35684(5) 12.8 13.3 13.2 dp = 0:p09, ds = 0:p11J125214.17+385630.8 EB 0.64244(9) 12.0 12.3 12.2J133619.29+292341.1 EA 1.24931(2) 12.5 13.2 12.6: D = 0:p09:J140916.76+383732.0 EW: 0.42695(7) 12.3 12.6 -J141451.43+273415.3 EW 0.65957(8) 11.9 12.3 12.2J143723.34+380442.7 EA 1.0335(2) 11.3 11.8 11.4 D = 0:p15, d = 0:p03J143820.20+363225.6 EA 0.47778(2) 10.3 10.8 10.7 D = 0:p17J144005.64+263401.6 EA 3.198(1) 10.8 11.2 11.1 D = 0:p18, d = 0:p04J145312.48+284221.4 EA 3.077(2) 12.0 12.4 12.1: D = 0:09J145730.93+240251.4 EB 0.81880(7) 11.1 11.4 11.15J150029.61+334021.7 EA 1.25695(6) 11.4 12.0 >11.5 D = 0:p14:J151726.64+381336.3 EB 0.56896(7) 12.1 12.4 12.3J152155.16+335604.1 EA 0.48872(2) 13.1 13.7 13.7: D = 0:p10J161005.08+253654.9 EA 0.53083(2) 12.5 13.2 13.1 D = 0:p15J161050.39+372857.0 EA 0.7037(1) 12.8 13.5 13.0 D = 0:p18J162108.79+253924.1 EA 0.5615(2) 12.1 >12.5 12.2: D = 0:p16:, d 6= 0p(?)J163153.48+252717.2 EB 0.8292(3) 12.2 12.6 12.4J163213.55+133847.6 EA 2.324(1) 12.0 12.4 12.1 D = 0:p16J163516.73+124618.9 EA 1.0538(7) 12.0 >12.2 D = 0:p11:J164508.42+203701.5 EA 1.4367(3) 12.1 12.5 12.45 D = 0:p12J164755.15+351756.5 EB 0.6853(3) 13.4 13.7 13.6J165039.95+274420.0 EW 0.29802(1) 11.8 12.4 12.25J165241.80+124905.2 EA 0.81526(8) 13.0 14.0: 13.5 D = 0:p12:J165252.60+383930.6 EA 0.9712(2) 10.9 >11.4 11.2 D = 0:p14J165551.74+245335.9 EW 0.39165(3) 11.6 12.1 12.0J165656.96+291907.1 EA 1.3015(2) 12.0 12.3 12.15 D = 0:p18:J165819.76+334022.8 EW 0.26818(1) 11.8 12.4 12.3 noti
eable O'Connell e�e
tJ165924.08+151220.7 EA 0.50779(3) 12.4 13.0 12.8: D = 0:p17, RS CVn-like wave
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Table 2: (
ont.)ROTSE1 Variable Type Period mmax mp ms Remarks(days) (mag)J165930.95+191256.1 EA 1.1137(2) 12.5 13.0: D = 0:p14:J170101.20+492314.7 EA 1.1143(3) 11.6 >12.1 11.8 D = 0:p21J170250.47+213959.0 EB 0.51115576 12.0 13.1 12.45 see Lub
ke et al., 2000J170610.49+495523.6 EA: 0.41035(2) 13.3 >14.0 four dis
ordant measurementsJ170922.13+123957.6 EA 1.3276(2) 11.8 12.3 12.3: D = 0:p17J171059.94+461719.7 EB 0.51024(5) 10.9 11.4 11.15J171130.30+231411.2 EA 4.211(4) 12.5 12.95 12.55: D = 0:p17:J171642.01+212305.9 EB 0.7273(1) 10.8 11.2 11.0J171649.91+382159.8 EA: 1.4736(6) 12.4 12.9 12.55 D = 0:p17J171727.89+271301.9 EB 0.5582(1) 12.5 12.8 12.7J171824.82+222850.0 EW 0.37084(3) 12.2 12.65 12.55J172007.77+133956.4 EB 0.6483(1) 11.9 12.3 12.1J172142.55+405423.5 EB 1.876(1) 10.2 10.3 10.25J172303.57+175701.2 EA 0.9434(1) 11.8 12.2 12.1 D = 0:p14J172441.74+135356.5 EW 0.45757(4) 11.3 11.8 11.7 noti
eable O'Connell e�e
tJ172601.97+304710.4 EA 10.93(5) 12.6 13.8 12.8 D = 0:p10:J172659.31+244147.6 EA 0.59943(6) 11.9 12.4 11.95 D = 0:p23J172741.29+274503.5 EA 1.5768(7) 12.1 12.8 D = 0:p26:, period to be doubled?J172817.01+211557.0 EA 1.2979(3) 11.4 12.0: D = 0:p17J173621.16+303212.7 EA 1.658(2) 10.8 11.0 D = 0:p14:J173921.13+354208.6 EW 0.34314(7) 11.3 11.6 11.55J174103.55+273429.1 EW 0.39782(2) 11.5 12.1: 12.0J174150.84+475104.3 EB 0.53950(5) 11.8 12.3 12.0J174323.11+475142.3 EW: 0.39426(4) 12.4 13.0 12.85J174555.29+523805.8 EB 0.61210(7) 12.0 12.55 12.3J174743.80+463230.6 EB 0.48667(7) 12.3 13.0 12.7J174953.04+370839.6 EA 1.2661(2) 12.0 13.5 12.05 D = 0:p26:J175852.80+481025.0 EB 0.53778(6) 11.3 11.75 11.55J175909.41+493607.4 EA 0.58802(9) 12.7 13.2 12.85 D = 0:p23J181521.80+390545.4 EA 1.2396(1) 11.9 12.3 12.25 D = 0:p13J181941.87+501037.3 EA 0.64596(2) 11.6 >13.0 D = 0:p28:J182102.31+443841.1 EA 1.2524(1) 11.7 12.3 12.2 D = 0:p16J182138.35+421008.6 EA 0.9927(1) 10.6 11.0 D = 0:p14, l. 
. very unevenly sampledJ182301.05+400833.0 EW 0.8706(2) 10.8 11.3 11.3 pronoun
ed O'Connell e�e
tJ183907.69+415653.5 EB 0.53355(8) 12.3 12.7 12.6J185343.48+372338.0 EW 0.7870(2) 12.7 13.0: 13.0: poorly sampled light 
urveJ185901.50+522814.9 EA 7.60(1) 12.2 12.6 12.35 D = 0:p11, RS CVn-like waveJ191518.85+522933.9 EA 0.9716(8) 11.4 11.8 11.7 D = 0:p14J191533.92+443704.9 EA 1.0617(1) 10.5 11.1 10.8: D = 0:p12:J192506.85+455603.1 EA 1.0729(1) 12.1 12.6 12.5 D = 0:p15J192531.82+425110.1 EW 0.6962(2) 11.6 12.0 11.9J193206.64+523706.3 EB 0.9072(2) 11.6 12.1 11.9J193658.15+474828.1 EA: 0.8170(1) 11.5 11.75 11.7 D = 0:p14:

We would like to express our gratitude towards the ROTSE1 team for making theirdata available to the general publi
. In addition, the 
ross-referen
e table provided byB. Ski� through M. Baldwin of the AAVSO is thankfully a
knowledged. It proved to bevery helpful for the identi�
ation of the ROTSE1 sour
es.
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, 1901Diethelm, R., 2001a, IBVS, No. 5027Diethelm, R., 2001b, IBVS, No. 5038Kwee, K.K., Van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 111Lub
ke, G.C., Baldwin, M.E., Billings, G.W., Guilbault, P.R., Hager, T., Henden, A.A.,Terrell, D., 2000, IBVS, No. 4998
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n
We report here a total of 56 times of maximum light for the multiperiodi
 SX Phestar BL Cam (Zhou et al. 1999). The maxima were 
olle
ted at the Xinglong Stationof Beijing Astronomi
al Observatory in 1999. The observations were 
arried out with ared-sensitive Thomson TH7882 576� 384 CCD photometer (Wei et al. 1990; Zhou et al.2001) atta
hed to the 85-
m Cassegrain teles
ope. A Johnson V �lter was used. TheCCD has an imaging size of 13:25� 8:83 mm2 
orresponding to a sky �eld of 12:03� 8:04(1:002/pixel, a pixel size is 23 �m2). Four stars in the �eld of BL Cam were sele
ted asreferen
es. They areC1 = GSC 4067 0554 (RA = 03h47m13:s74, DEC = 63Æ21017:003, 2000.0, 13.8 V ),C2 = GSC 4067 0077 (RA = 03h47m13:s67, DEC = 63Æ20050:000, 2000.0, 12.1 V ),C3 = GSC 4067 0071 (RA = 03h47m04:s77, DEC = 63Æ24010:004, 2000.0, 11.7 V ),C4 = GSC 4067 0748 (RA = 03h46m46:s00, DEC = 63Æ21027:007, 2000.0, 12.0 V ).Exposure times ranged from 30 to 70 s, depending on the nightly 
ondition of seeing.The atmospheri
 extin
tion was not taken into a

ount in view of the 
lose spa
ing ofthe observed stars. The di�erential 
olour e�e
t between the variable and the referen
estars are largely eliminated by taking the mean 
ombination of the latter. Hen
e thedi�erential magnitudes of BL Cam are 
al
ulated relative to the four 
omparison starsas V � (C1 + C2 + C3 + C4)=4. The magnitude di�eren
es between the 
omparison starsgenerally show a typi
al standard deviation of 0:m010. For the nights of good seeing abetter value of about 0:m006 was obtained. These four 
omparison stars were dete
ted tobe non-variables at the a

ura
y of observation.Figure 1 gives the di�erential V light 
urves versus Helio
entri
 Julian Day from 21O
tober 1999. We determined the times of maximum light by se
ond-order polynomial�tting the points around ea
h peak of the light 
urves. The error of the determinationis about 0.00035 days. The times of maxima are listed in Table 1. The maxima arehelpful for the study of period 
hange. One may use the new maxima together withthose available in the literature to improve the period behaviour of BL Cam. We hopeto publish a thorough investigation on the amplitude and period variability of this starwhen 
olle
ting additional time-series data after a span of a 
ouple of years.
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Table 1: New times of maximum light for BL Cam. Cy
le numbers (E) and O�C values were 
al
ulatedwith the ephemeris HJDmax = 2443125:8048 + 0:03909760� E (M
Namara & Feltz 1978)HJD E O � C HJD E O � C2451000.0+ 2451000.0+416.30826 212046 0.01377 470.38297 213429 0.01650416.34776 212047 0.01417 471.20348 213450 0.01596436.32804 212558 0.01558 471.24214 213451 0.01552441.25489 212684 0.01613 472.18199 213475 0.01703441.29337 212685 0.01551 472.22119 213476 0.01713441.33240 212686 0.01545 472.25928 213477 0.01612466.23884 213323 0.01672 472.29851 213478 0.01626466.27836 213324 0.01714 472.33891 213479 0.01756466.31781 213325 0.01749 473.19747 213501 0.01597466.35692 213326 0.01750 473.23787 213502 0.01727467.21695 213348 0.01739 473.27597 213503 0.01628467.25568 213349 0.01702 473.31483 213504 0.01604467.29362 213350 0.01586 473.35369 213505 0.01580467.33312 213351 0.01626 473.39256 213506 0.01557467.37262 213352 0.01666 474.21313 213527 0.01509468.23237 213374 0.01627 474.25381 213528 0.01668468.27059 213375 0.01539 474.33187 213530 0.01654468.30996 213376 0.01566 479.14052 213653 0.01619468.34972 213377 0.01632 479.18032 213654 0.01689469.21109 213399 0.01755 479.21971 213655 0.01718469.24992 213400 0.01728 479.25726 213656 0.01563469.28797 213401 0.01623 479.29727 213657 0.01655469.32718 213402 0.01634 479.33645 213658 0.01663469.36754 213403 0.01761 479.37564 213659 0.01672470.22616 213425 0.01608 480.15712 213679 0.01625470.26449 213426 0.01531 480.19609 213680 0.01612470.30322 213427 0.01494 480.23456 213681 0.01549470.34392 213428 0.01655 483.16685 213756 0.01546
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PRE-DISCOVERY PHOTOMETRY OF THE 
 DORADUS-TYPEPULSATING STAR HR 8330 (= HD 207223)GUINAN, E.F.; BOCHANSKI, J.J.; DEPASQUALE, J.M.; RIBAS,I.; MCCOOK, G.P.Department of Astronomy & Astrophysi
s, Villanova University, Villanova, PA 19085, USA.

Re
ently Kaye et al. (1999) presented B, V photometry and spe
tros
opy of HR 8330(HD 207223; V = 6:m18; B � V = +0:37; F2 V-IV) that show it to be a 
 Doradus-typepulsating variable star. The photometry was 
arried out during 1997/98 and shows thatHR 8330 to have phased, low amplitude sinusoidal light and radial velo
ity variationswith a period of P � 2:d6. As dis
ussed by Kaye et al. (1999) and referen
es therein,
 Dor stars are a newly dis
overed 
lass of generally young � F0-2 V to V-IV starshaving periods that range from 0:d4 to 3d. These stars are generally 
hara
terized by lowamplitude light variations (< 0:m03 in V ) and small radial velo
ity variations of severalkm s�1. So far about a dozen stars have been identi�ed as bona-�de 
 Dor variables,along with an additional number of suspe
ted members of this 
lass. The exa
t natureof the pulsations in these stars is not well understood but they are thought to be dueto photospheri
 non-radial pulsations (NRP). The simultaneous photometry and highdispersion spe
tros
opy 
arried out by Kaye et al. (1999) strongly suggests, at least forHR 8330, that non-radial g-mode pulsation is the 
ause of the observed periodi
 light andradial velo
ity variations.Our photometry of HR 8330 was 
arried out over two intervals in 1995. Most of theobservations were made on 26 nights between 29 May{5 July, 1995. Six nights of ad-ditional photometry were obtained from 26 September to 2 De
ember, 1995. HR 8330was not the primary target of this study but was originally used as a 
he
k star forthe photometri
 study of the young, spotted solar-type star HN Peg. The di�erentialphotoele
tri
 photometry was made using the 0.75-m Four College Automati
 Photoele
-tri
 Teles
ope (lo
ated in southern Arizona) and a set of �lters 
losely mat
hed to theStr�omgren uvby photometri
 system. The usual observing pattern of sky{
omparison{
he
k{variable{
omparison{sky was employed. 13 Peg (HD 207652; F2 IV; V � 5:m32;B � V = +0:37) served as the primary 
omparison star. Several Str�omgren standardswere also observed on most nights.The stars were observed with integration times of 10 se
onds for about 25 minutesper night. Typi
ally two independent measures of HR 8330 were obtained ea
h night.The observations were redu
ed in the usual way and the delta-magnitudes were 
orre
tedfor di�erential atmospheri
 extin
tion and re
orded times were 
onverted to Helio
entri
Julian Day Number. About 55{60 di�erential measures of HR 8330 were obtained in ea
hbandpass. The di�erential photometry of HR 8330 relative to 13 Peg indi
ated somewhatlarger than expe
ted s
atter (� �0:m015) in the measured deltamags. However, a 
loser
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Figure 1. The di�erential uvby observations of HR 8330 are plotted against pulsation phase using theperiod of P = 2:d59396. Phase 0.0 is adjusted to o

ur at brightness minimum. The 
urves plottedamong the observations are least squares Fourier �ts to the data sets.
s
rutiny of the photometry using several 
onstant standard stars revealed that HR 8330has small (0:m02{0:m03) light variations and that 13 Peg (at least over the interval of ourobservations) was 
onstant in brightness to < 8 mmags. The apparent 
onstant nature of13 Peg indi
ated by our limited photometry is supported by Hippar
os photometry whi
hlists values of �Hip = 0:m0007 and Hippar
os \s
atter" measure of 6 mmags.It should be noted, however, that 13 Peg may not be an ideal 
omparison star be
auseit is an astrometri
 binary (COU 14; P = 26:1 yr; a = 0:00366 ar
se
; ÆmagHip = 1:m1) inwhi
h the fainter 
ompanion has been reported to be a variable star (see Tamazian et al.1999). Also, we note that 13 Peg is in
luded in the New Catalog of Suspe
ted VariableStars (NVS 13891; Kukarkin et al. 1982). The in
lusion of 13 Peg in the NCSVS is due tothe assignment of V = 6:16 for the star from the photometry of Fernie (1976). This valueis quite di�erent from the value of V � 5:m32 found from other photometri
 studies beforeor after that time. For example, from our study, and transforming y to V , we also �ndthat V = 5:m32� 0:m01 for 13 Peg. We suggest a possible solution to this apparent puzzle.It turns out that HR 8330 and 13 Peg have nearly the same de
linations and have rightas
ensions that di�er by � 4 min. Moreover, both stars have nearly identi
al spe
traltypes and 
olors. However, as given above, the mean V -mag of HR 8330 is V � 6:m18 andB�V = +0:37, whi
h are nearly identi
al to the values of V = 6:m16 and B�V = +0:35reported by Fernie for 13 Peg. Thus, we tentatively suggest that the V , B�V , and U�Bvalues given by Fernie (1976) may be a
tually those of HR 8330 instead of 13 Peg. Of
ourse, more observations are needed to resolve this problem. But for the purposes of thispaper and in a separate paper on HN Peg, we 
onsider 13 Peg as the primary 
omparisonstar. For long term studies, we do not re
ommend using 13 Peg as a 
omparison star untilthe problem of the possible variability of its fainter 
ompanion is fully resolved.
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Figure 2. The lo
ation of HR 8330 in the Mv{(b � y) diagram (adapted from Handler 1999) isshown along with the regions o

upied by Æ S
utivariables and 
 Dor variables (and 
andidates).As shown HR 8330 is lo
ated about 0:m5 abovethe Zero Age Main Sequen
e (ZAMS), in a regionwhere 
 Dor stars are typi
ally found
Figure 3. The lo
ation of HR 8330 in thelog(L=L�){log Te� diagram is shown. The evolu-tion tra
ks from S
haller et al. (1992) are shownfor 1:4M�, 1:5M�, 1:6M� stars. The best �t ofthe observations to the models indi
ates a mass ofM � 1:5M� and an evolutionary age of � � 1:7Gyr

After the dis
overy of HR 8330 as a 
 Dor-type variable by Kaye et al. (1999), were-examined our photometry and phased the observations with their light elements:Tmin = HJD 2450758:440 + 2:d59396� E:The observations, plotted against phase using this ephemeris, 
learly show low ampli-tude sinusoidal light variations similar to those published by Kaye et al. (1999). Plots ofdi�erential u, v, b, y Æ-mags (HR 8330 minus 13 Peg) with least squares Fourier �ts tothe data sets are shown in Figure 1. The light 
urves were �rst 
onstru
ted using justthe May{July 1995 observations. As seen in the �gure, HR 8330, unlike most other 
Dor stars, la
ks a signi�
ant systemati
 wavelength dependen
e. The following are the
omputed light amplitudes found from least squares �ts: u (Ampl: = 0:m018� 0:m009), v(Ampl: = 0:m030 � 0:m008) b (Ampl: = 0:m028� 0:m006) and y (Ampl: = 0:m024 � 0:m005).Several other 
 Dor-type stars show multiple periods (e.g., see Zerbi et al. 1997 and Kayeand Zerbi 1997) but there is no eviden
e for this for HR 8330 from the 1995 or the 1997{98observations. However, additional periods 
ould be present but they would be diÆ
ultto dete
t be
ause the brightness range for HR 8330 is relatively small and the number ofobservations too few.The observations were analyzed with the S
argle-Press power spe
trum program (S
ar-gle 1982). In 
arrying out the period study, we used the more heavily populated May-July1995 data subsets. Although the u, v, b, y observations were analyzed, the strongest sig-nals of a period were found for v, b, and y data sets, so these were used to determinethe period. The mean period for the 1995 observations found from the power spe
trumanalysis is thus: P1995�ptm: = 2:d603� 0:d004. This period is very 
lose to the mean periodfound by Kaye et al. (1999). We tried to improve the photometri
 period by adjustingthe period to make the 1995 photometry phases of minimum and maximum light to agreewith the 1997{98 observations. Using the light elements of Kaye et al. (1999), we foundthat the minimum light o

urred near (0:05� 0:03)P . The period that yielded the best�t is P1995�98 ptm: = 2:d593464. For future photometry of HR 8330, we re
ommend usingthe time of light minimum Tmin from Kaye et al. and the above period found from a timebaseline of 3 years.
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The lo
ation of HR 8330 in the MV{(b � y) diagram, plotted along with the regionso

upied by Æ S
uti and 
 Dor stars, is shown in Figure 2. This �gure was adapted fromHandler (1999) and the value of MV = +2:m67 � 0:m04 is 
al
ulated from the Hippar
osparallax of �Hip = 19:9 � 0:8 mas and V = 6:m18. The value of (b � y) = +0:m226 wasobtained from SIMBAD and agrees well with our value for this index. As shown inFig. 2, HR 8330 is lo
ated about 0:m5 above the main-sequen
e in a region of the MV{(b� y) diagram where 
 Dor variables are typi
ally lo
ated. The mass and evolutionaryage of HR 8330 are also estimated using the stellar evolution grids of S
haller et al.(1992). From the Str�omgren indi
es (b � y) = +0:226, m1 = 0:164, 
1 = 0:632 and � =2:705 from SIMBAD, and using the Str�omgren photometry-Te� 
alibrations of Napiwotzki(1997), values of Te� = 6800 � 100 K and [Fe/H℄ = 0:02 were obtained. Applying thesmall bolometri
 
orre
tion of BC = 0:m02 from Flower (1996), the values of MBol =2:m69 � 0:m04 and logL=L� = 0:824 � 0:035 are 
omputed. With the 
omputed valuesof logL=L�, logTe� , and [Fe/H℄ and using the evolution grids of S
haller et al. (1992),the following stellar properties were derived: M = (1:50� 0:05)M�, log g = 4:07� 0:06,R = (1:87� 0:25)R�, and age (�) = 1:7 � 0:4 Gyr. HR 8330 is plotted in Fig. 3, in thetheoreti
al logL=L� vs. logTe� plot from S
haller et al. (1992). The values found by usfor HR 8330 are very similar to those given in Table 1 of Kaye et al. (1999). The smalldi�eren
es arise primarily from the di�eren
es in the Str�omgren system 
alibrations andin the evolutionary models or relations used. As shown in the �gure, HR 8330 is evolvedo� the main-sequen
e and has a mass, age and Te� appropriate for its spe
tral type of F2V-IV. Unlike a number of other 
 Dor stars, whi
h appear young, HR 8330 is evolved.In summary, we 
on�rm the identi�
ation of HR 8330 as a 
 Dor-type variable starand give a more re�ned period for the star from the analysis of the 1995 and 1997{98observations. In addition we have estimated the physi
al properties and evolutionary ageof HR 8330. Although we �nd no eviden
e of variability of the 
omparison star, 13 Peg,we re
ommend that this star not be used as a 
omparison star for studying HN Peg orHR 8330 in the future. A safer 
hoi
e for a 
omparison star is HD 209166 (V = 5:m60;B�V = 0:34; F4 III). HD 209166 was used by Kaye et al. (1999) and found to be 
onstantin brightness.This resear
h is supported from a grant from U.S. National S
ien
e Foundation forResear
h at Undergraduate Institutions (RUI): NSF Grant No. 00-71260. This resear
hhas made use of the Simbad database, operated at the CDS, Strasbourg, Fran
e.
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A SPECTRUM OF R CrB DURING RECOVERY FROM 2000 MINIMUMKIPPER, T.Tartu Observatory, T~oravere, 61602, Estonia, e-mail: tk�aai.ee

The eponym of the R Coronae Borealis stars was observed by V. Klo
hkova, V. Pan
hukand M. Yushkin with the prime fo
us e
helle spe
trometer of a 6-m teles
ope (Pan
huk etal. 1998) on 7 January, 2001 during a program not dire
tly devoted to R CrB stars. At themoment of these observations the star happened to be in the re
overy state after a quitedeep (V � 13 in minimum) brightness de
line whi
h started 53 days earlier a

ording toAFOEV (2001) data.The spe
tra were obtained with a spe
tropolarimetri
 devi
e atta
hed before the slitand ea
h set of exposures 
onsists of two exposures with di�erent position of the analyserof linear polarization. In this note, however, the polarization measurements are notaddressed. The spe
tra 
over the wavelength region �� 5000{6600 with the resolutionR � 12000. The redu
tion of the spe
tra was performed using the image redu
tionsystem IRAFy.The 2000 de
line started only about 260 days after the re
overy from the previous verydeep de
line and therefore it is not 
lear whether some residual e�e
ts of that de
line werepresent. Before the 1995{1996 de
line whi
h was thoroughly dis
ussed by Kameswara Raoet al. (1999) the star stayed at its maximum brightness for mu
h longer time.Our spe
tra reveal most of the spe
tros
opi
 
omponents found in earlier a

ounts:1. Sharp emission lines. The low ex
itation lines of S
 II, Ti II, Fe II, Fe I, Mg I,Y II and Ba II were observed in emission. These are the lines belonging to the type E2a

ording to Alexander et al. (1972). The radial velo
ity measured from those lines is16:8� 2:5 km s�1.The mean systemi
 velo
ities published for di�erent observations di�er more than thestated errors. We adopt the mean value of 22.5 km s�1 (Kameswara Rao et al. 1999). Inthat 
ase the sharp emission lines show a blueshift around 6 km s�1 whi
h is very 
lose tothe value of 4 km s�1 reported by Kameswara Rao et al. (1999) and this supports theirsuggestion that the sharp emission lines are the permanent features.The onset of the de
line on JD 2451863 started at maximum light of the pulsationalvariations, or more pre
isely, the brightness smoothly followed the 
osine 
urve from itsmaximum to de
line. Photometri
ally, the last 
y
le before the onset of de
line is betterdistinguishable than the previous ones.Here raises a question how the systemi
 velo
ity 
ompares with the photospheri
 ve-lo
ity. If the photospheri
 radial velo
ity at the onset of de
line had its maximum valueyIRAF 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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as for the 1995{1996 de
line and the radial velo
ity has the period of about 43 days withthe range of 6 km s�1 (Kameswara Rao et al. 1999) we 
ould expe
t that at the momentof our observations (� = 1:23) the photospheri
 radial velo
ity should have been at itsmean value. This assumption is, however, not fully justi�ed. The fadings of R CrB andits radial velo
ity variations are not found to be lo
ked to photometri
 phases (Fernie2000).Many authors have found that the pulsational period in the photometri
 variationof R CrB is itself variable (e.g. Lawson & Kilkenny 1996). Now, more data on R CrBphotometry is available. We analysed for periodi
ities the photometry from the full timeinterval 
overed by AAVSO Monographs (1963{1995) (Mattei et al. 1991 & 1996) andAFOEV Database (1995{2000), ex
luding obvious light de
lines. As a tool a set of 
odesISDA for irregularly spa
ed data analysis developed by Pelt(1992) was used. The meanperiod of 45.5 days was found for 1993{2000. The shorter intervals limited by the fadingsgave very mu
h di�erent periods spanning from 35.3 to 51.4 days 
on�rming the earlierresults by other authors. The time dependen
e of those periods was also studied. Thereis a slight indi
ation that these periods themselves vary 
y
li
ally with a times
ale around3.3 years or its multiples.All sharp emission lines show an inverse P Cygni pro�le. In Fig. 1. some of these linesare shown. The mean di�erential velo
ity between the emission 
ore and the redshiftedabsorption minimum is �vr = 42:0� 2:5 km s�1.

Figure 1. The group of sharp emission lines at � 5190. Note the large (42 km s�1) redshift of theabsorption 
omponents
2. Photospheri
 absorption lines. Along with the emission lines the star showeda ri
h absorption spe
trum. The strongest lines belonged to C I. Other lines in
ludedFe I, Fe II, Cr I, O I, Mg I, Na I, and Si II. The mean radial velo
ity found from
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these lines is 38:4� 3:2 km s�1 without any noti
eable dependen
e from the line strengthand ex
itation potential. Compared with the mean systemi
 velo
ity this 
orrespondsto the redshift of around 16 km s�1. The explanation of this redshift was proposed byKameswara Rao et al. (1999) as the e�e
t of multiple s
attering of the photospheri
photons by the 
ir
umstellar dust moving out from the star. The e�e
t was in detailsstudied by Van Blerkom & Van Blerkom (1978) and shown to depend both on the opti
aland geometri
al parameters of that 
loud. Therefore from this single datum the expansionvelo
ity of the 
loud 
ould not be determined.Returning to the redshifted absorption 
omponents of the sharp emission lines one
ould expe
t that those are the absorption lines 
orresponding to the emission lines andare also redshifted due to the s
attering. Vanture & Wallerstein (1995) explained thesimilar pseudo-P Cygni pro�les in the spe
trum of RY Sgr on the re
overy phase asthe superposition of blueshifted emission lines and photospheri
 lines at the systemi
velo
ity. However, in our 
ase the redshift of these absorption 
omponents 
ompared tothe photospheri
 velo
ity is mu
h larger (around 36 km s�1) than the other absorptionlines (16 km s�1). Therefore the s
attering in the same 
louds 
ould not explain theseresults.3. Mole
ular emission. The emission in C2 (0,0) � 5165, (0,1) � 5635 and (0,2) �6191 bands was visible but too weak for radial velo
ity measurements.

Figure 2. Na I doublet in the spe
trum of R CrB in velo
ity s
ale. The sharp and broad emission
omponents and interstellar and high speed absorptions are visible and their radial velo
ities indi
ated
4. Broad emission lines. From the 
ategory of broad emission lines only the broad
omponents of Na I doublet were observed. Fig. 2. shows the Na I doublet. The fullwidth at its base of D1 is almost 400 km s�1. The width of D2 is about a half of that dueto blending with the absorption in D1. The radial velo
ity of the blueshifted absorption
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omponent of D2 is �174 km s�1 measured at the deepest point of the pro�le. Thefull width at the 
ontinuum level is 133 km s�1. The He I � 5876 line, whi
h showedbroad emission during the 1995{1996 de
line (Kameswara Rao et al. 1999), was presentin absorption.A
knowledgements. This note was prepared with the �nan
ial support by Estonian S
i-en
e Foundation grant 3166. I am grateful to V. Klo
hkova, V. Pan
huk and M. Yushkinfor obtaining the spe
tra used here. In this note, I have used, and a
knowledge withthanks, the data from the AAVSO International Database and the AFOEV Database,operated at CDS, Fran
e.
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GSC 8527-373: A NEW DELTA SCUTI VARIABLEREA, ROBERT D.Regent Lane Observatory, Nelson, New Zealand, email: reamarsh�ihug.
o.nz

Name of the obje
t:GSC 8527-373Equatorial 
oordinates: Equinox:R.A.= 05h35m12:s1 DEC.= �58Æ01008:003 J2000Observatory and teles
ope:Regent Lane Observatory, 0.35-m S
hmidt{Cassegrain teles
opeDete
tor: Santa Barbara Instruments Group ST6BFilter(s): None, roughly RComparison star(s): GSC 8527-378Transformed to a standard system: NoAvailability of the data:Upon request. Data are available for the following nights: 6{9, 12, 21, and 26De
ember 2000; 3, 13, 17, 26 January, and 7{8 February 2001Remarks:The variability of GSC 8527-373 was �rst re
ognized while redu
ing data obtainedon the night of February 7, 2001 while monitoring the CV variable TW Pi
toris aspart of the Center for Ba
kyard Astrophysi
s program of investigating CV stars.Poor positioning of the teles
ope resulted in GSC 8527-373 being 
hosen as a 
he
kstar, and it was then noti
ed that it was varying. Sin
e TW Pi
toris had beenmonitored sin
e De
ember 6, 2000, there were a large number of nights with dataon the new variable. The best data available were from the �rst nights that theprogram on TW Pi
toris was 
ommen
ed. Analysis of the data yields an ephemerisof HJD 2451885:00015 + 0:d0796766� E: (1)Sin
e the amplitude of GSC 8527-373 is less than 0:m2 as measured in the un�ltered
amera-teles
ope system, and the period is less than 2 hours, this would suggestthat the star is probably a Æ S
uti type variable.
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Figure 1. Un�ltered CCD measures on the nights of De
ember 6{9. These have been �tted toephemeris (1). The night of De
ember 6 is shown at the a
tual Variable�Comparison values, theremaining nights are o�set by 0:m1, 0:m2 and 0:m3, respe
tively. The time s
ale is in fra
tional JD but thedaily starting points have been adjusted to �t the ephemeris
A
knowledgements:The author would like to a
knowledge the assistan
e of the following individuals inthe preparation of this paper:Stan Walker, Wharemaru Observatory, Kaitaia, New Zealand, for his redu
tion ofthe data to helio
entri
 dates, and the produ
tion of the light 
urve �gure.Fred Velthius and Jennie M
Cormi
k, Farm Cove Observatory, Pakuranga, NewZealand, for data obtained on the night of De
 8, 2000 with a 25-
m S
hmidt{Cassegrain teles
ope and a Santa Barbara Instruments Grougp ST6B 
amera.Sebastian Otero of Buenos Aires, Argentina, for 
on�rming that GSC 8527-373 hadnot been re
ognized as a variable and giving guidan
e that leads to the 
on
lusionthat the new variable belongs to Æ S
uti 
lass.
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NSV 03007 IS AN EW ECLIPSING BINARY SYSTEMGARCIA-MELENDO, E.1; SANCHEZ-BAJO, F.21 Esteve Duran Observatory Foundation, Montseny 46 { Urb. El Montanya, 08553 Seva, Bar
elona, Spain,e-mail: duranobs�astrogea.org2 Departamento de Ele
tr�oni
a e Ingenieria Ele
trome
�ani
a, Es
uela de Ingenierias Industriales, Universidadde Extremadura, Ctra de Elvas s/n, 06071 Badajoz, Spain e-mail: fsanbajo�unex.es

Name of the obje
t:NSV 03007 = GSC 3376 287 = HV 07649 = CSV 000766Equatorial 
oordinates: Equinox:R.A.= 20h22m10s DEC.= +31Æ1501200 2000.0Observatory and teles
ope:Esteve Duran Observatory, 0.6-m Cassegrain teles
opeDete
tor: CCDFilter(s): VComparison star(s): GSC 3376 1091Che
k star(s): GSC 3376 254Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: EW
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Figure 1. Folded light-
urve of NSV 03007
Remarks:The variability of NSV 03007 was announ
ed by Boyd in 1937, and listed in the NSV
atalogue (Kholopov, 1982) as an RR Lyr variable with a photographi
 magnitudevariation between 13.7 and 14.3. The star, observed during a NSV survey sear
hingfor faint variables, was su

essfully monitored for 6 nights from O
tober 2, 2000 toMar
h 18, 2001. Observations show that this obje
t is a
tually an EW e
lipsingbinary system with a period of about 0:d385 (Figure 1). The star fades 0:m44 duringminimum I and 0.40 during the se
ondary e
lipse. Taking as a referen
e the Vmagnitude of the 
he
k star derived from Ty
ho observations (ESA, 1997), ourphotometry indi
ates that the minimum V magnitude for NSV 03007 is of 13.17.Although some fundamental observational data about this star are still unknown, apreliminary analysis using the Wilson{Devinney 
ode (Wilson, 1998) suggests thatthe mass ratio between the two 
omponents 
ould be as small as 0.2. The followingephemeris was 
omputed:Min: I = HJD 2451966:464 + 0:d384758� E;� 0:002 � 0:000020in addition to the two se
ondary minimum timings: HJD 2451960.498 and2451962.422.

Referen
es:Boyd, C. D., 1937, Harvard Bulletin, No. 905ESA, 1997, The Hippar
os and Ty
ho Catalogues, ESA SP-1200Kholopov, P. N., editor, 1982, New Catalogue of Suspe
ted Variable Stars, Mos
owWilson, R. E., 1998, Computing Binary Star Observables (Referen
e Manual to theWilson{Devinney Program), Dept. of Astronomy, University of Florida, Gainesville
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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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HD 193986 IS AN ALGOL-TYPE ECLIPSING BINARY STARVIDAL-SAINZ, JOAQUINGrup d'Estudis Astronomi
s, Apartado 9481, 08080 Bar
elona, Spain, e-mail: jvidal�astrogea.org

Name of the obje
t:HD 193986 = BD+30Æ4003 = HIP 100443 = SAO 69906 = PPM 84803 = GSC02672-00976 = ADS 13760 ABEquatorial 
oordinates: Equinox:R.A.= 20h22m10:s19 DEC.= +31Æ15011:005 2000.0Observatory and teles
ope:Monegrillo Observatory, 41-
m Newtonian teles
opeDete
tor: CCDFilter(s): V

Figure 1.
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Comparison star(s): HD 332218 = GSC 2672-0986Che
k star(s): 1: GSC 2672-19302: GSC 2672-1406Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: EARemarks:HD 193986, an obje
t with a V magnitude of 8.63 and an A0 spe
tral type, isa variable dis
overed by the Hippar
os mission (ESA, 1997) after dete
ting lightvariations between 8:m64 and 8:m76. It 
ould not be assigned a variable type and was
atalogued as an unsolved variable. HD 193986 is also a double star (ADS 13760AB, Aitken, 1932) whose 
omponents, of magnitudes 9.7 and 9.9, are 0:003 apart.The analysis of the Hippar
os satellite data indi
ated that this star might be anAlgol-type e
lipsing binary star with a period of 1:d3955 or double. To 
on�rmthe analysis results this star was observed for 27 nights, between July 9, 2000 andNovember 9, 2000. Photometri
 observations showed that HD 193986 is in fa
t anEA variable with a period of 2:d79. The star fades 0:m10 at primary minimum and0:m03 at the se
ondary one. Sin
e it 
ould only be performed joint photometry ofthe opti
al binary system, brightness variations must have a larger amplitude forthe variable 
omponent. The following ephemeris 
ould also be 
omputed:Min I = HJD 2451809:4772 + 2:d791185� E:� 0:0006 � 0:000010A
knowledgements:I am grateful to J. M. Gomez-Forrellad for his analysis of the Hippar
os data, whi
hallowed to solve this variable.

Referen
es:Aitken, R.G., 1932, Carnegie Inst. Washington D.C., Publ. 417ESA, 1997, The Hippar
os and Ty
ho Catalogues, ESA SP-1200
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TIMES OF MINIMA OF ECLIPSING BINARIESSANDBERG LACY, CLAUD H.; HOOD, BEN; STRAUGHN, AMBERDepartment of Physi
s, University of Arkansas, Fayetteville, Arkansas 72701, USA

We report times of minima of e
lipsing binary stars derived from V -band photometri
observations made by an automated observatory at the University of Arkansas (the URSAteles
ope). The URSA teles
ope is a 10-in
h aperture Meade LX-200 f=6:3 with anSBIG ST8EN CCD 
amera (before 2000 September 1, an SBIG ST6 
amera was used).Observations were made through a Bessel V �lter. The observations were 60 se
ondsintegrations followed by 30 se
onds as the image was downloaded and stored on the
ontrol 
omputer. Images were dark-subtra
ted and 
at-�elded before being pro
essed bya virtual measuring engine (manual measurements were made before 2000 November 14).Di�erential magnitudes were measured relative to a 
omparison star and a 
he
k star inthe same 200 � 300 frame. Constan
y of the 
omparison stars on a time s
ale of monthshas been veri�ed by 
omparisons with a third 
omparison star in the �eld. Pixel size was1.15 ar
se
2. For ea
h variable star, the ultimate measurement a

ura
y for di�erentialmagnitude measurements depends on the availability of suitably bright 
omparison starswithin the same image, whi
h is 300 wide E{W and 200 wide N{S. This ultimate a

ura
y
an range from 0:m004 to 0:m02 for our program stars. Additionally, we sometimes observethrough thin 
irrus. This 
an double the standard errors. A sample of the observationsis shown in Figure 1. Helio
entri
 times of minima were estimated by using the methodof Kwee and van Woerden (1956) as adapted to a Ma
intosh 
omputer. Un
ertainties inthe times of minima were estimated from the values of standard error 
omputed by themethod. In Table 1, primary e
lipses are designated as type 1 e
lipses, and se
ondarye
lipses as type 2.
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Table 1Star JD of Min� 2400000 Type ofE
lipseKP Aql 51751.6264 � 0.0005 1WW Cam 51474.7295 � 0.0006 2AY Cam 51919.8679 � 0.0005 151974.5666 � 0.0006 151989.60769� 0.00014 252015.5921 � 0.0005 1IT Cas 51826.6876 � 0.0010 1MU Cas 51876.5835 � 0.0004 1V459 Cas 51863.63570� 0.00014 151867.7992 � 0.0005 251918.5502 � 0.0004 2WW Cep 51739.7305 � 0.0014 251868.55092� 0.00015 251914.5600 � 0.0004 2RT CrB 51993.8053 � 0.0011 2RW CrB 51931.9083 � 0.0003 151936.9931 � 0.0004 151982.7572 � 0.0004 152011.8148 � 0.0004 152023.8029 � 0.0004 252024.8899 � 0.0003 1V477 Cyg 51720.7450 � 0.0004 1V885 Cyg 52025.8414 � 0.0006 2V1061 Cyg 52015.90554� 0.00011 1UZ Dra 52017.86742� 0.00012 2DI Her 51757.7215 � 0.0013 2RW La
 51750.6943 � 0.0006 2RU Mon 51862.9000 � 0.0003 1TY Tau 51582.6638 � 0.0007 151862.7781 � 0.0005 151868.7074 � 0.0005 251869.7830 � 0.0004 251875.7080 � 0.0002 151876.7850 � 0.0004 151877.8624 � 0.0003 151882.7130 � 0.0004 251883.7900 � 0.0006 251924.7290 � 0.0010 251931.7309 � 0.0004 151943.5824 � 0.0005 151951.6609 � 0.0007 251985.6011 � 0.0003 1CF Tau 51919.7246 � 0.0005 251966.5772 � 0.0007 2
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Figure 1. A sample observation of a primary e
lipse on 2000 November 15 UT. Approximately the lasthalf of the observations were made through thin 
irrus 
louds. Note that the standard error of theobservations was larger then
Referen
e:Kwee, K.K., and van Woerden, H., 1956, BAN, 12, 327
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al Institute, Universitetskii prospe
t, 13, Mos
ow, 119899, Russiae-mail: goray�sai.msu.ru
V4641 Sgr was dis
overed by Goranskij (1978) during the outburst in June 1978 whenit brightened up to 12:m4 B, about two magnitudes over the mean quiet level. At �rst,it was misidenti�ed with GM Sgr in GCVS IV, and 
lassi�ed as a possible nova-likevariable. Later it was shown that the star was an early A type binary with possibleperiod of 0:d7365 (Goranskij, 1990). He measured the astrometri
 position, 18h19m21:s7,�25Æ2402500 (
onverted to Eq. 2000.0), about 1:001 from modern VLA radio interferometri
one by Hjellming et al. (2000). The problem of identi�
ation was �nally solved by Hazenet al. (2000).In January, 1999 the star was found in X-rays (in't Zand et al., 1999), the sour
e was
alled SAX J1819.3-2525. Later in September, 1999 the star underwent another outburst(Kato et al., 1999) dete
ted in opti
al, radio, and X-rays. The star eje
ted relativisti
jets, like known mi
roquasars (Hjellming et al., 2000). Re
ently Orosz et al. (2000) havedetermined the spe
tros
opi
 orbital period of 2:d8173�0:d00013 for V4641 Sgr.I monitored V4641 Sgr with CCD SBIG ST-7 and ST-8 in V and R bands sin
e 2000July 24 to August 21 using the 38-
m teles
ope of Crimean Astrophysi
al Observatoryand the 60-
m teles
ope of Sternberg Institute Crimean station. The star was observedonly near sky meridian in V band be
ause of its low de
lination. The 
omparison starwas e (Goranskij, 1990), V = 13:m38. Several frames were taken ea
h night, mean valuesand mean square residuals were 
al
ulated. CCD observations are given in the Table 1,and signed there with `ST-7' and `ST-8'. Additionally I used my single photoele
tri
observation taken with the 1-m teles
ope of Mt. Sanglo
k Observatory on JD 2446708.108(Goranskij, 1990), and few photoele
tri
 observations taken with the 1-m teles
ope ofTien-Shan Observatory on JD 2449578 and 2449599. These observations were taken withsingle 
hannel UBV RI and WBV R photometers, and signed with `ptm' in Table 1.The orbital period was justi�ed using Mos
ow plate 
olle
tion eye estimates (storedin the VSNET ar
hive, vsnet-obs No. 26925), and the re
ent observations. New elementsare the following: Min I = 2451764:298 + 2:d81728 (� 1)� E:The value of orbital period is 
lose to that by Orosz et al. (2000). The V band light
urve is shown in Figure 1. It indi
ates strong ellipsoidal variation with the amplitudeof about 0:m30. The primary minimum is deeper than the se
ondary by 0:m10. Thelight 
hanges re
e
t only the tidal distortion of the A2 
ompanion. My pre-outburstphotoele
tri
 observations were taken in the phases 
lose to Min I and Min II. They havenot shown any 
hange in the relative depth of minima sin
e that time.
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Figure 1. The light 
urve of V4641 Sgr in V band.Symbol meaning is the following: �lled 
ir
les are my observations with CCD ST-7, the 
rosses arethose ones with CCD ST-8, open 
ir
le is a single photoele
tri
 observation at Mt. Sanglo
k (Goranskij,1990), open squares are my Tien-Shan photoele
tri
 observations, �lled squares are the observations byMarti et al. (2001), and �lled rhombs are observations by Chaty et al. (2001). Verti
al lines are meansquare residuals
Table 1: Photoele
tri
 and CCD observations of V4641 SgrJDhel 24. . . V r.m.s. Devi
e JDhel 24. . . V r.m.s. Devi
e46708.1080 13.480 0.020 ptm 51762.3172 13.484 0.020 ST-749578.1689 13.821 0.020 ptm 51763.3037 13.615 0.011 ST-749578.1756 13.831 0.020 ptm 51764.3018 13.850 0.029 ST-749578.1868 13.826 0.020 ptm 51765.3204 13.602 0.002 ST-749578.1975 13.797 0.020 ptm 51766.2965 13.515 0.007 ST-749578.2036 13.801 0.020 ptm 51767.2739 13.774 0.040 ST-749578.2092 13.807 0.020 ptm 51768.2801 13.641 0.046 ST-749599.1473 13.730 0.020 ptm 51769.2845 13.407 0.009 ST-749599.1518 13.707 0.020 ptm 51770.2791 13.656 0.020 ST-751750.3342 13.758 0.020 ST-8 51771.3671 13.749 0.009 ST-751751.3391 13.626 0.020 ST-8 51772.2725 13.580 0.021 ST-751752.3342 13.414 0.013 ST-8 51773.2765 13.576 0.014 ST-751754.3476 13.636 0.029 ST-8 51774.2711 13.712 0.019 ST-751755.3351 13.415 0.008 ST-8 51775.2692 13.663 0.023 ST-751756.3080 13.601 0.020 ST-8 51776.2800 13.497 0.050 ST-751760.3485 13.677 0.024 ST-7 51777.2645 13.657 0.028 ST-751761.2988 13.719 0.029 ST-7 51778.2600 13.806 0.042 ST-7
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The published observations by other authors are also taken into a

ount. The moni-toring results by Marti et al. (2001) �t the light 
urve with �0:m25 o�set. It seems thatthis is a systemati
 error. Four of six observations by Chaty et al. (2001) �t the 
urvewell without 
orre
tion, but two of them surprisingly fall down out of the 
urve. Thephotometri
 amplitude of variations in the quiet state does not ex
eed 0:m5 what is lessthan the published photographi
 one of 1:m2 (Goranskij, 1990).

Referen
es:Chaty, S., Mirabel, I.F., Marti J., Rodriguez, L.F., 2001, astro-ph/0102105Goranskij, V.P., 1978, Astron. Tsirkular, No. 1024, 3Goranskij, V.P., 1990, IBVS, No. 3464Hazen, M.L., Ho�eit, D., Welther, B.L., Williams, 2000, JAAVSO, 28, 99Hjellming, R.M., Rupen, M.P., Hunstead, R.W., et al., 2000, ApJ, 544, 977in't Zand, J., Heise, J., Bazzano, A., et al., 1999, IAU Cir
., No. 7119Kato, T., Uemura, M., Stubbings, R., Watanabe, T., Monard, B., 1999, IBVS, No. 4777Marti, J., Zamanov, R., Paredes, J.M., Ribo, M., 2001, IBVS, No. 5036Orosz, J.A., Kuulkers, E., van der Klis, M., et al., 2000, IAU Cir
., No. 7440
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PHOTOELECTRIC MINIMA TIMESOF SOME ECLIPSING BINARIESALBAYRAK, B.; G�UROL, B.Ankara University Observatory, Fa
ulty of S
ien
e, 06100, Tando�gan, Ankara, Turkeye-mails: albayrak�astro1.s
ien
e.ankara.edu.tr, birol�astro1.s
ien
e.ankara.edu.tr

We present 24 photoele
tri
 minima times of 5 sele
ted e
lipsing binary systems. Allobservations were obtained with the 30-
m Maksutov teles
ope at the Ankara UniversityObservatory. Di�erential observations were se
ured by using an OPTEC SSP-5A pho-tometer head whi
h 
ontains a side on R-1414 Hamamatsu photomultiplier. The �ltersused are in 
lose a

ordan
e with the standard Johnson's UBV and redu
tions of theobservations have been performed in the usual way (Hardie, 1962).The moments of minima and their standard errors for ea
h �lter were 
al
ulated byusing the well known method of Kwee & van Woerden (1956). All results are listed inTable 1 with the minimum types, �lters and observers.

Referen
es:Hardie, R., 1962, Astr. Te
h.: Stars and Stellar Systems, Vol. II, Univ. of Chi
ago Press,Chi
agoKwee, K. K. & van Woerden, H., 1956, Bull. Astron. Inst. Neth., 12, 327
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Table 1: Minima times of the observed systemsSystem Min HJD Error Min Filter Observer2400000+ type (*)44i Boo 51851.26017 �0.00049 I B Gr51851.26598 �0.00353 I V GrWY Cn
 51958.37627 �0.00021 I B �Oz51958.37546 �0.00033 I V �OzSW La
 51738.44838 �0.00056 I U Ad51738.44924 �0.00093 I B Ad51738.44911 �0.00069 I V Ad51874.27251 �0.00045 II U Ny51874.27339 �0.00043 II B Ny51874.27334 �0.00036 II V Ny51881.32895 �0.00067 II U Tn51881.32785 �0.00018 II B Tn51881.32784 �0.00022 II V Tn51888.22210 �0.00028 I U Dn51888.22195 �0.00020 I B Dn51888.22185 �0.00021 I V DnUV Lyn 51935.41371 �0.00028 I U Gd51935.41595 �0.00032 I B Gd51935.41661 �0.00021 I V Gd51949.51982 �0.00024 I B Ak51949.52276 �0.00042 I V AkDI Peg 51035.40130 �0.00021 I U Gr51035.40058 �0.00028 I B Gr51035.40044 �0.00021 I V Gr(*) Ad: E. Adal�, Ak: U. Ak�
ay, Dn: �O. Dengiz, Gd: L. G�urdemir,Gr: B. G�urol, Ny: N. Naymaz, �Oz: F. �Ozkan, Tn: E. T�naz
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OUTBURST PHOTOMETRY OF DK CasKATO, TAICHI; UEMURA, MAKOTODept. of Astronomy, Kyoto University, Kyoto 606-8502, Japane-mail: tkato�kusastro.kyoto-u.a
.jp, uemura�kusastro.kyoto-u.a
.jp

DK Cas is a poorly studied dwarf nova whi
h was dis
overed by Ho�meister (1943).The fourth edition of the General Catalogue of Variable Stars gives a range of 15.3{19.5 p.Little has been known regarding its nature and outburst 
hara
teristi
s. However, therehave been a few eviden
es that outbursts of this obje
t are relatively rare. Bru
h et al.(1987) observed this obje
t on 17 nights and found no outbursts. A vigorous sear
h foroutbursts sin
e 1995 by visual and CCD observers (mainly by T. Vanmunster and G.Poyner), 
ontributed to VSNET (http://www.kusastro.kyoto-u.a
.jp/vsnet/) had yieldedno positive dete
tions until the dete
tion by P. S
hmeer on 1999 November 27 (S
hmeer1999). Sin
e the low frequen
y of outbursts as well as a relatively large outburst amplitudemakes DK Cas a good 
andidate for an SU UMa-type dwarf nova, we started time-resolvedCCD photometry.The CCD observations were done using an un�ltered ST-7 
amera atta
hed to theMeade 25-
m S
hmidt{Cassegrain teles
ope. The exposure time was 30 s. The imageswere dark-subtra
ted, 
at-�elded, and analyzed using the JavaTM-based PSF photometrypa
kage developed by one of the authors (TK). The magnitudes were determined relativeto BD +56Æ35 = GSC 3661.1642, whose Ty
ho-2 magnitude is V = 10:02 � 0:03 andB � V = +0:28� 0:04. The 
onstan
y of 
omparison star during the run was 
on�rmedby 
omparison with GSC 3661.1306. The log of observations together with nightly averagemagnitudes is given in Table 1. The light 
urve drawn from these data is presented inFigure 1.DK Cas rea
hed a maximum (un�ltered CCD magnitude 14.86, roughly 
orrespondingto an R
 magnitude assuming the usual 
olor 
lose to B � V = 0:0 for outburstingdwarf novae) within two days of the outburst dete
tion. The obje
t stayed at maximumfor three days and started fading slowly. Time-resolved CCD photometry during theoutburst plateau showed only slow variation with small random 
u
tuations, and no
lear indi
ation of periodi
 modulations (Figure 2). In addition to the presen
e of a shortplateau at maximum, followed by a slow fade, the absen
e of 
lear superhump modulationsis suÆ
ient to rule out the obje
t as being an SU UMa-type dwarf nova. The suggested
lassi�
ation of an SS Cyg-type star (UGSS) is supported by this observation.The later part of the fading from outburst is 
hara
terized by a linear fade at a rateof 0:30� 0:01 mag d�1, whi
h is relatively slow among SS Cyg-type dwarf novae. Basedon the 
alibration by Szkody and Mattei (1984) of Bailey's relation, the orbital period ofDK Cas is expe
ted to be longer than 5 hours, and is most likely longer than that of a
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Table 1: Nightly averaged magnitudes of DK CasJD starta JD enda mean magb error
 Nd51509.992 51510.024 5.075 0.049 3751511.002 51511.185 4.978 0.004 41551512.056 51512.176 4.986 0.005 30251516.187 51516.292 5.243 0.015 26251520.162 51520.165 5.803 0.061 1051521.147 51521.150 5.995 0.140 1051521.981 51521.984 6.309 0.090 1051522.975 51522.979 6.603 0.122 1051523.965 51523.969 6.923 0.098 8a JD� 2400000b Magnitude relative to BD +56Æ35
 Standard error of nightly averaged Number of frames
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Figure 1. Light 
urve of DK Cas
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Figure 2. Time-series photometry of DK Cas. Ea
h point represents an average of adja
ent �veframes. The magnitudes are arbitrarily shifted for 
larity
long-period system DX And (10.6 hours, Drew et al. 1993). Although re
ent spe
tros
opi
observation by Liu and Hu (2000) was not able to dete
t a feature of the se
ondary, theabove data suggest that DK Cas belongs to a rare 
lass of long-period dwarf novae witha low outburst frequen
y (i.e. low mass-transfer rate), a further spe
tros
opi
 sear
h forthe se
ondary and a

urate determination of the orbital period are highly en
ouraged.The authors are grateful to VSNET members for providing dense observations 
overingyears, and P. S
hmeer for promptly and publi
ly notifying the outburst. Part of this workis supported by a Resear
h Fellowship of the Japan So
iety for the Promotion of S
ien
efor Young S
ientists (MU).
Referen
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h, A., Fis
her, F.-J., Wilmsen, U., 1987, A&AS, 70, 481Drew, J. E., Jones, D. H. P., Woods, J. A., 1993, MNRAS, 260, 803Ho�meister, C., 1943, Publ. Berlin-Babelsberg Univ. Obs., 28Liu, Wu, Hu, J. Y., 2000, ApJS, 128, 387S
hmeer, P., 1999, VSNET alert 
ir
ulation, No. 3745 (available fromhttp://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/alert3000/msg00745.html)Szkody, P., Mattei, J. A., 1984, PASP, 96, 988
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ON THE SUPERCYCLE OF SX LMi

KATO, TAICHIDept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a
.jp
SX LMi is an SU UMa-type dwarf nova, whi
h was originally dis
overed as a faint bluestar in the north Gala
ti
 pole region (Iriarte and Chavira 1957; Sanduleak and Pes
h1984). The nature of the obje
t was �nally revealed by the se
ure dete
tion of superhumpsduring its outburst in 1994 De
ember (Nogami et al. 1997).Nogami et al. (1997) argued that SX LMi has a relatively pe
uliar 
hara
ter based ontheir extensive resear
h on relations between outburst amplitudes and super
y
le lengthsof known SU UMa stars. Their most important 
on
lusion is that SX LMi has a relativelysmall superoutburst amplitude (� 3:m8) while the suggested super
y
le has a fairly normalvalue of 250 d. SX LMi was thus proposed as a 
andidate for the missing link between ERUMa stars (for a review, see Kato et al. 1999) and the usual SU UMa-type dwarf novae.Other suggested 
andidates in
lude HS Vir (Kato et al. 1998), NY Ser (Nogami et al.1998), CI UMa (Nogami and Kato 1997) and V503 Cyg (Harvey et al. 1995). However,none of these obje
ts show perfe
tly intermediate outburst 
hara
teristi
s between ERUMa stars and usual SU UMa-type dwarf novae, as dis
ussed in Kato et al. (2000).SX LMi and CI UMa were listed in Kato et al. (2000) as obje
ts having less regularsuperoutbursts. SX LMi was also dis
ussed by Nogami et al. (1997) as having a possiblyanomalous disk vis
osity parameter. Sin
e the histori
al superoutbursts of SX LMi (also
ited in Nogami et al. (1997)) looked to have o

urred less regularly, a more 
omprehensivesear
h for superoutbursts is indispensable to reveal the nature of the obje
t, and to testthe arguments presented by Nogami et al. (1997) and Kato et al. (2000).Observations reported to VSNET (http://www.kusastro.kyoto-u.a
.jp/vsnet/) wereanalyzed, whi
h almost 
ompletely 
overed the obje
t sin
e 1995 November, ex
ept solar
onjun
tion periods. These visual observations were done using V -magnitude 
alibrated
omparison stars, and their errors are an order of 0.2{0.3 mag, whi
h will not a�e
t thefollowing dis
ussion. Figure 1 shows the overall light 
urve from VSNET observations.Arrows represent upper limits, but upper limits brighter than 14.5 mag are omitted fromthis �gure in order to avoid 
onfusion. The light 
urve 
learly shows relatively regular o
-
urren
e of bright outbursts rea
hing 13.0{13.5 mag. These outbursts might be naturally
onsidered as superoutbursts based on their duration and brightness, but we have tried toadopt more se
ure identi�
ations based on superhump dete
tion. Re
ent CCD observa-tions by Iwamatsu et al. (2001, in preparation) has 
on�rmed that the 2001 January longoutburst is a genuine superoutburst. Together with past observations des
ribed in Nogamiet al. (1997), we 
an now safely identify long and bright outbursts as superoutbursts.
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Table 1: Superoutbursts of SX LMiJD start peak magnitude duration (d)2450238 13.2 > 22450545 13.2 142450819 13.2 > 42451131 13.1 112451631 13.1 112451935 13.1 > 4
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Figure 1. Light 
urve of SX LMi
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By assuming one missed superoutburst between JD 2451131 and 2451631 (the obje
twas not observed be
ause of the solar 
onjun
tion), these observations indi
ate that SXLMi relatively regularly showed superoutbursts with a 
y
le length of 250{312 d. Themean period of super
y
le is 279 d, whi
h is slightly longer than one suggested by Nogamiet al. (1997). The present observation has 
on�rmed previously unre
ognized regularo

urren
e of superoutbursts, whi
h also strengthen the �nding by Nogami et al. (1997)that normal outbursts are relatively infrequent 
ompared to the relatively short super
y
lelength. This seems to make a striking di�eren
e from HS Vir (Kato et al. 1998) and NYSer (Nogami et al. 1998), and suggests a di�erent origin of the SX LMi pe
uliarity.The authors are grateful to VSNET members, espe
ially to Gary Poyner, Gene Hanson,Timo Kinnunen, Mike Simonsen and Eddy Muyllaert for providing 
ru
ial observations.

Referen
es:Harvey, D., Skillman, D. R., Patterson, J., Ringwald, F. A., 1995, PASP, 107, 551Iriarte, B., Chavira, E., 1957, Boletin de Los Observatorios Tonantzintla y Ta
ubaya, 16,3Iwamatsu, H., et al., 2001, in preparationKato, T., Nogami, D., Masuda, S., Baba, H., 1998, PASP, 110, 1400Kato, T., Nogami, D., Baba, H., Masuda, S., Matsumoto, K., Kunjaya, C., 1999, DiskInstabilities in Close Binary Systems, p. 45, eds. S. Mineshige, J. C. Wheeler (Uni-versal A
ademy Press, Tokyo)Kato, T., Hanson, G., Poyner, G., Muyllaert, E., Reszelski, M., Dubovsky, P. A., 2000,IBVS, No. 4932Nogami, D., Kato, T., 1997, PASJ, 49, 109Nogami, D., Masuda, S., Kato, T., 1997, PASP, 109, 1114Nogami, D., Kato, T., Baba, H., Masuda, S., 1998, PASJ, 50, 1LSanduleak, N., Pes
h, P., 1984, ApJS, 55, 517
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BVR PHOTOMETRY OF SN2000EDEVYATKIN, A.V.; GORSHANOV, D.L.Main Astronomi
al Observatory of RAS (Pulkovo), Saint-Petersburg, Russia; e-mail: densvet�mail.ru

The supernova SN2000E was dis
overed by Valentini et al. (2000) on January 26.73 inthe NGC 6951 galaxy. From February 1 to May 15, 2000 we have observed the supernovaSN2000E at Pulkovo Observatory with a ZA-320 32-
m re
e
tor (Bekiashev et al. 1998)equipped with SBIG ST-6 CCD 
amera. The observations were made in the B, V and Rbands of Johnson's photometri
 system.Stellar images on the frames were measured by aperture photometry te
hnique using\Apex" 
ode developed at Pulkovo Observatory (Devyatkin et al. 2000).The �eld of view of the instrument with ST-6 
amera is 9:05� 7:05. Hen
e no standardstars were found in the same frame with the supernova. During several nights we observedfour standard stars (HD 194258, HD 196229, HD 196848, HD 197894) taken from \The
atalogue of WBV R magnitudes of bright stars of Northern sky" (Kornilov et al. 1991).An additional star G262-16 (Carney & Latham, 1987) was also observed (in B and Vonly). These stars are lo
ated within 1 to 4 degrees from the supernova. Using these�ve stars we found rough magnitudes for 20{30 �eld stars lo
ated in the same frameas the supernova. This pro
edure was made by a method similar to usual di�erentialphotoele
tri
 photometry. The brightness of the supernova was referred to this group of�eld stars for all dates of observations.The results are listed in Table 1 and drawn in Figure 1. We estimate the �nal a

ura
yof the results 0:m12 for B, 0:m08 for V and 0:m06 for R from February to Mar
h (JD2451576{2451634). In April and May (after JD 2451640) the brightness of the supernovade
reased and the brightness of the sky ba
kground in
reased (be
ause the latitude ofPulkovo Observatory is +60Æ). Hen
e a

ura
y of the observations be
ame worse: 0:m25for B, 0:m20 for V and 0:m13 for R.Our observations started 6 days after the dis
overy of the supernova. The �rst threemeasurements (made during 5 days) were signi�
antly brighter than the dis
overy bright-ness of the supernova in B and V (Valentini et al. 2000). Very probably, our observationsstarted at the maximum light of the supernova. After this time the supernova startedfading with a rate of approximately 0.06, 0.05 and 0.04 magnitudes/day in B, V and R,respe
tively.
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olours. The open 
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les show the dis
overybrightness of the supernova from Valentini et al. (2000), with their error bars. For 
omparison, we alsoplot the errors of the �rst data of the two parts of our observations with di�erent a

ura
ies, see text
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Table 1JD B V RJ2451576.198 14.53 13.91 13.642451578.332 14.58 13.81 13.602451580.225 14.53 13.81 13.612451585.199 14.59 14.01 13.762451590.240 15.18 14.18 13.942451595.227 15.53 14.48 13.932451596.378 15.84 14.66 14.092451598.353 14.70 14.152451599.511 15.73 14.60 14.122451600.396 15.77 14.83 14.182451601.505 16.05 14.71 14.112451612.554 16.67 15.30 14.522451616.319 16.92 15.722451618.260 16.73 15.422451622.449 17.17 15.87 14.882451623.276 15.052451625.334 15.802451626.373 16.73 15.82 15.192451628.481 15.132451630.386 16.92 15.92 15.172451631.411 16.92 15.752451634.358 17.00 15.92 15.112451641.398 17.36 16.142451644.362 16.53 15.642451650.446 16.94 16.25 15.602451653.395 16.86 17.16 15.442451654.370 16.86 17.112451655.376 18.56 15.282451656.413 17.02 16.142451658.379 15.542451659.374 16.182451665.421 16.95 16.21 15.662451666.443 17.21 16.31 15.972451667.446 16.37 16.142451669.483 15.712451671.440 17.48 16.29 15.972451672.487 16.092451673.465 15.742451674.425 17.30 16.59 15.792451677.423 17.13 16.15 15.522451680.440 16.51
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A
knowledgments. The authors thank Pulkovo Observatory resear
hers A. Gritsuk,E. Kornilov, V. Kouprianov and A. Salovatova for 
ollaboration in the observations aswell as I. Kanaev and N. Sokolov for useful dis
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es:Bekiashev, R.H., Kanaev, I.I., et al., 1998, Izvestiya GAO, No. 213, 249 (in Russian)Carney, B.W., Latham, D.W., 1987, AJ, 93, 116Devyatkin, A.V., Gritsuk, A.N., Gorshanov, D.L., Kornilov, E.V., 2000, Izvestiya GAO,No. 214, 455 (in Russian)Kornilov, V.G., Volkov, I.M., et al., 1991, Trudy GAIS, Mos
ow Univ. (in Russian)Valentini, G., et al., 2000, IAU Cir
., No. 7351
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PERIOD DETERMINATION FOR V576 HERCULIS AND V1116 CYGNIYOSHINAGA, M.; BENSON, P. J.Wellesley College, Whitin Observatory, 106 Central Street, Wellesley, MA 02481, USAe-mail: myoshinag�wellesley.edu, pbenson�wellesley.edu
V576 Her
ulis and V1116 Cygni are suspe
ted RR Lyrae stars listed in the GeneralCatalog of Variable Stars (GCVS) without periods. Both stars were observed with the 24-in
h Cassegrain re
e
ting teles
ope and Tektroni
s 1024�1024 CCD 
amera at WellesleyCollege between May 1999 and September 2000. During ea
h night of observation, wetook twilight 
ats in ea
h �lter, dark and bias images, and several variable star images inea
h of the R and V �lters. Images were pro
essed with standard te
hniques in IRAF. Wedid di�erential photometry on ea
h variable 
ompared to several 
omparison stars in the�eld and between all pairs of 
omparisons. We 
hose the most stable pair of 
omparisonsas the primary 
omparison and 
he
k star. After an approximate period was determinedwith least square �tting following the pres
ription of Horne and Baliunas (1986), we madephase diagrams and re�ned the period visually. When the period is 
hanged by the listedun
ertainty, the phase diagram data from the earliest 
y
le is de�nitely out of alignmentwith the data from the oldest 
y
le.We note that the position of both stars in the GCVS is in
orre
t. A re
ent SIMBADsear
h turned up two papers by Kato (1999) whi
h 
on�rm the positions we found. V576Her
ulis is GSC 2105-1084; the 
omparison we used is GSC 2105-274 and the 
he
k isGSC 2105-70. Neither V1116 Cygni nor its 
omparison and 
he
k stars have a Guide Star
atalog number, so we give a �nder 
hart in Figure 1.V1116 Cygni was observed on 17 di�erent nights with a total of 85 images in ea
h�lter. We have determined an ephemeris of:Max = HJD 2451809:589 + 0:d53854� E:� 4 � 5 (1)The phase diagram for the V �lter is given in Figure 2. The V �lter amplitude is 1.2magnitudes, and the R �lter amplitude is approximately one magnitude.V576 Her
ulis was observed on 14 di�erent nights with a total of 112 images in ea
h�lter. We have determined an ephemeris of:Max = HJD 2451802:649 + 0:d40378� E:� 4 � 5 (2)The phase diagram for the V �lter is given in Figure 3. The V �lter amplitude is about1.25 magnitudes, and the R �lter amplitude is about one magnitude.
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Figure 1. A �nder 
hart for V1116 Cygni. Ea
h side is about 1500
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Figure 2. The V �lter phase diagram for V576 Her
ulis using ephemeris (1)
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Figure 3. The V �lter phase diagram for V1116 Cygni using ephemeris (2)
We have thus 
on�rmed that V576 Her
ulis and V1116 Cygni are RR Lyrae stars; theamplitude and the rapid in
rease in brightness indi
ates that both stars are probably ofthe the RRab type.A
knowledgements: MY thanks Massa
husetts Spa
e Grant for funding a summerresear
h fellowship. We thank Ke
k Northeast Astronomy Consortium for supportingAstronomy resear
h at Wellesley College, and NSF Grant AST9417359 and WellesleyCollege Bra
hman Ho�man Resear
h funds for support of this resear
h. This resear
hhas made use of the Simbad database operated at CDS, Strasbourg, Fran
e.

Referen
es:Horne, J. H. & Baliunas, S. L., 1986, Astrophys. J., 302, 757Kato, T., 1999, Inf. Bull. Var. Stars, No. 4762Kato, T., 1999, Inf. Bull. Var. Stars, No. 4764Kholopov, P. N., 1985, General Catalog of Variable Stars, Mos
owSpa
e Teles
ope S
ien
e Institute, 1992, The Guide Star Catalog, Baltimore
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CCD LIGHT CURVE AND NEW ELEMENTS OF BE EriMARTIGNONI, MASSIMILIANOVia don Minzoni 26, I-20020 Magnago, Milano, Italy, maxmartignoni�libero.it

Name of the obje
t:BE Eri (= HV 10408 = GSC 4739.0640 = USNO A2.0 0825.01095819)Equatorial 
oordinates: Equinox:R.A.= 4h38m3:s44 DEC.= �1Æ59044:003 2000Observatory and teles
ope:Private station in Busto Arsizio, Italy, 0.21-m Newton (F=5:0)Dete
tor: DTA Seti 245C CCD CameraFilter(s): NoneComparison star(s): GSC 4739.0650 = USNO A2.0 0825.01095247 (11:m6 R)

Figure 1. Un�ltered CCD light 
urve of BE Eri
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Table 2: Times of maximaHJD E(1) (O � C)(1) E(2) (O � C)(2) Observer/Referen
e2439055.337 ptg �2657 �0:079 �2657 �0:106 Pop & Todoran (1973)2439805.345 ptg �1363 0.004 �1363 �0:016 "2440249.280 ptg �597 0.011 �597 �0:004 "2440288.157 ptg �530 0.059 �530 0.044 "2440289.306 ptg �528 0.049 �528 0.034 "2440595.300 ptg 0 0.046 0 0.034 "2440617.324 ptg 38 0.047 38 0.036 "2440624.245 ptg 50 0.014 50 0.002 "2440966.190 ptg 640 0.030 640 0.022 "2441299.404 ptg 1215 0.009 1215 0.003 "2441310.434 ptg 1234 0.028 1234 0.022 "2441332.387 ptg 1272 �0:042 1272 �0:047 "2441350.386 ptg 1303 �0:009 1303 �0:014 "2441353.300 ptg 1308 0.008 1308 0.003 "2449998.790 CCD 16226 �0:080 16226 �0:004 S
hmidt & Seth (1996)2451169.442 CCD 18246 �0:099 18246 �0:012 Martignoni, this paper2451941.395 CCD 19578 �0:093 19578 0.002 "

Che
k star(s): GSC 4739.0676 = USNO A2.0 0825.01096410 (11:m9 R);GSC 4739.0638 = USNO A2.0 0825.01094601 (12:m1 R)Transformed to a standard system: NoAvailability of the data:Through IBVS Web-site as �le 5074-t1.txtType of variability: RRABRemarks:BE Eri was dis
overed as variable stars by Hanley and Shapley (1940): they foundthe RR Lyrae nature and gave �rst period of variation. Afterwards the variablewas investigated by Pop and Todoran (1973) who published times of maxima andthe following linear elements of variation:Max = HJD 2440595:254 + 0:d57954� E: (1)They were able also to point out a Blazhko's e�e
t with an approximate periodi
ityof 94P . Further time of maximum was published by S
hmidt and Seth (1996). Weobserved BE Eri from JD 2450169 to JD 2451941 obtaining 230 measures: fromthe light 
urve produ
ed (Fig. 1), two new time of maxima were determined and,by means of timings found in the literature, we were able to derived the followingnew linear elements of variation 
al
ulated by the least squares method:Max = HJD 2440595:266 + 0:d5795345� E:� 0:009 � 0:0000013 (2)Published and new times of maximum light are reported in Table 2.Referen
es:Hanley, C.M. and Shapley, H., 1940, Bulletin Harvard College Observatory, 913Pop, V. and Todoran, I., 1973, Studii si Cer
etari de Astronomie, 18, 67S
hmidt, E.G. and Seth, A., 1996, Astronomi
al Journal, 112, 2769
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s, Apartado 9481, 08080 Bar
elona, Spaine-mail: alasala�astrogea.org
Name of the obje
t:HD 93917 = SAO 137825 = BD�01Æ2452 = AG�02Æ623 = PPM 178307 =GSC 4917 22Equatorial 
oordinates: Equinox:R.A.= 10h50m29:s72 DEC.= �02Æ41043:001 2000.0Observatory and teles
ope:Zaragoza 
ity private observatory, 15-
m Newtonian teles
opeDete
tor: CCDFilter(s): VComparison star(s): HD 93832 = SAO 137817 = BD�01Æ2450 =AGK�02Æ0622 = PPM 178303 = GSC 4916 646Che
k star(s): 1: HD 93729 = SAO 137809 = PPM 178300 =BD�01Æ2448 = AGK�02Æ0619 = GSC 4916 385;2: PPM 178299 = BD�01Æ2448 = AGK�02Æ0618 =GSC 4916 632;3: GSC 4917 21Transformed to a standard system: NoAvailability of the data:Upon requestType of variability: EWRemarks:During a routine patrolling in sear
h for new variables it was found that HD 93917,with a V magnitude of 9.01 (B � V = 0:55) and K0 spe
tral type, is a W UMae
lipsing binary star with a period of 10.6 hours. The star was observed for 12nights between Mar
h 14 and 27 April 2001. The amplitude of the variation is0:m34 for the primary minimum and 0:m33 for the se
ondary one. The followingephemeris was 
omputed:Min I = HJD 2452015:4354 + 0:d44342� E:� 0:0008 � 0:00010
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Figure 1.
A
knowledgements:This work made use of the SIMBAD data base operated by the CDS at Strasbourg,Fran
e.
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BINARY STAR MORPHOLOGY AND THE NAME OVERCONTACTWILSON, R.E.Astronomy Department, University of Florida, Gainesville, Florida 32611, USA
Ru
inski (1997) has suggested that 
onta
t binary, rather than over
onta
t binary, beused as the logi
ally and histori
ally 
orre
t name for 
ommon envelope systems. He
ites 5 re
ent examples within IBVS of over
onta
t being used in pla
e of 
onta
t, andmany more examples 
ould be 
ited from the general literature. Ru
inski kindly avoidsassessing blame for the new trend, but the writer probably bears primary responsibility(Wilson, 1994, 2001). Although Ru
inski interprets the 
ited examples as mistakes, it willbe argued below that - in terms of both logi
al 
onsisten
y and of history - those papersare using 
onta
t and over
onta
t 
orre
tly.A literature survey shows the terms 
riti
al lobe and limiting lobe to be essentiallyinter
hangeable, with both referring to the largest 
losed equipotential that surroundsonly one 
omponent of a binary. Ro
he lobe has the same meaning for some authors,while others use Ro
he lobe only for syn
hronously rotating, 
ir
ular orbit 
ases. Ro
helimit is an infrequent synonym for Ro
he lobe that now seems out of favor, perhaps be
ausethe term has another meaning in regard to tidal disruption of satellites. G.P. Kuiper wasprobably �rst to understand the roles of 
riti
al lobes and �rst to use the word 
onta
tin a morphologi
al 
ontext. His extensive paper on � Lyrae (Kuiper, 1941) developedmorphologi
al ideas quantitatively and demonstrated remarkable early insights into theme
hani
al equilibrium of 
lose binaries. By 
onta
t, Kuiper meant 
onta
t between thetwo stars (p. 137 of Kuiper, 1941). Two new terms, deta
hed and semi-deta
hed, were
oined by Z. Kopal (1955). The former 
ondition has both stars within their limiting lobesand the latter has one star within its lobe and the other a

urately tou
hing (
onta
tingor �lling) its lobe. Kopal also used 
onta
t, but de�ned it to mean a

urate 
onta
t of astar with its lobe (p. 427 of Kopal, 1955), in 
ontrast with Kuiper's meaning. To Kopal,
onta
t binary meant a binary with both star surfa
es a

urately 
oin
ident with theirlobe surfa
es. Obviously he did not believe in 
ommon envelope systems, as shown atmany pla
es in his writings - a view that now 
on
i
ts with observations of W UMa's andwould even be 
onsidered unphysi
al. Nevertheless it will be argued below that Kopal'slobe-�lling de�nition of 
onta
t serves morphology well and that we therefore need sear
hno further for a useful de�nition.Of 
ourse modern astrophysi
s is free to adopt whatever meaning of 
onta
t leads to themost 
onsistent morphology, but let us examine history for perspe
tive. Ru
inski (1997)asserts that \The group of 
onta
t binaries was de�ned 
learly by Kopal (1959, Se
. VII.6)as systems �lling the 
ommon envelope en
ompassing both stars". However Ru
inski's
laim is not supported by a reading of that se
tion. Kopal 
omments on the meaning of
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onta
t at only one pla
e in his Se
tion VII.6, whi
h is in the middle of p. 526, wherehe states: \... both 
omponents of W UMa type systems appear to �ll 
ompletely theirrespe
tive Ro
he limits - a property whi
h has earned them the designation of 
onta
tsystems". Kopal also shows a s
hemati
 diagram of the three morphologi
al types on hisp. 483, where the illustrated 
onta
t system just �lls the \�gure eight" of the inner 
onta
tsurfa
e with no ex
ess, so there is no 
ommon envelope. Then on p. 546 he spe
i�
allyemphasizes the distin
tion between the Kuiper and Kopal de�nitions of 
onta
t, writing:\...whereas we propose to regard as 
onta
t binary (or 
omponent) a star whose surfa
e
oin
ides with its Ro
he limit, Kuiper's de�nition ...does not mean that mere 
onta
texists, but a 
ommon envelope as well". Kopal had already made similar 
ommentsabout 
onta
t systems at least 5 years earlier (p. 39 of Kopal, 1954; p. 149 of Kopal andShapley, 1956). He avoided a problem with 
ommon envelope 
ases by disbelieving inthem. So Kopal did de�ne 
onta
t 
learly, but not as 
onta
t between stars or existen
eof a 
ommon envelope as stated by Ru
inski, but in the same way as 
onta
t is now mostfrequently used (i.e. a

urate 
onta
t with a lobe).Usage prior to 1994 usually involved a hybrid of the Kuiper and Kopal morphologies,with the Kuiper meaning of 
onta
t when the two stars are mutually involved (
onta
tbinary meaning that the stars tou
h) and the Kopal meaning for ea
h star's relation toits lobe (semi-deta
hed meaning that one star 
onta
ts its lobe and the other does not).Things would be simpler with 
onta
t having the same meaning for all morphologi
altypes, whi
h they do in the Kopal s
heme but not in the hybrid s
heme. The hybrids
heme was formally in
onsistent, but the in
onsisten
y did not 
ause a pra
ti
al problemwithin the 3-type morphology be
ause, with syn
hronous rotation, 
onta
t of both starswith their lobes implied star-star 
onta
t. So 
ommon envelope systems were usually
alled 
onta
t binaries, although mu
h less often (e.g. Wilson and Rafert, 1981; Wilson,Van Hamme, and Pettera, 1985; Wilson, 1988) they were 
alled over
onta
t binaries - aname that reserved the word 
onta
t for its lobe-�lling meaning while providing a pi
torialname for 
ommon envelope binaries.An extension or generalization of the Kopal morphology has 
ome along in a fourthmorphologi
al type 
alled double 
onta
t (Wilson, 1979). To appre
iate the idea of double
onta
t, one must re
ognize a generalized de�nition of a limiting lobe that applies for non-syn
hronous as well as syn
hronous rotation and for e

entri
 as well as 
ir
ular orbits:A limiting lobe is an equipotential for whi
h the e�e
tive gravity is zero on the line of
enters at periastron (Wilson, 1979). Double 
onta
t be
omes meaningful for super-syn
hronously rotating stars and involves �lling of both lobes without star 
onta
t (noteven point-
onta
t), thus for
ing a de
ision - does 
onta
t mean star-star or star-lobe?We shall have a 
onsistent terminology regardless of whether rotation is syn
hronous ifwe keep the star-lobe de�nition, and any ex
ess beyond lobe �lling is well des
ribed byover
onta
t. The 
hange in usage noted by Ru
inski 
ame after the name over
onta
twas 
oupled with an explanation of the 4-type morphology (Wilson, 1994). Ru
inskiprefers use of over
onta
t for binaries that over
ow the outer 
onta
t surfa
e, as in Kuiper(1941). Although su
h systems are ex
eedingly rare, Ru
inski's preferen
e is an entirelyreasonable use of the name. However we need to agree on what over
onta
t is to meanand my suggestion is to 
ontinue using over
onta
t in the sense adopted in many re
entpapers and agree on another name for 
onta
t with the outer 
onta
t surfa
e. Perhaps it
an be as straightforward as outer-
onta
t binary.With regard to 
ounter arguments, Ru
inski says that \the equipotential is not a solidsurfa
e in spa
e and there is nothing to be in 
onta
t with". However abstra
t surfa
es
ertainly 
an be in 
onta
t - abstra
tion lies at the foundation of s
ien
e. A
tually the
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idea of 
onta
t always is an abstra
tion - the 
onta
t of material obje
ts is as mu
h anabstra
tion as the 
onta
t of mathemati
ally de�ned surfa
es. Of 
ourse, the surfa
e of astar is an abstra
tion. Far from being impermissible, abstra
tion is a primary ingredientin s
ienti�
 thinking. Therefore a star 
an 
ertainly be in 
onta
t with its 
riti
al lobe.The 
on
ept has been used for many de
ades without stirring doubts as to its essentialmeaning and is a 
ore 
on
ept of binary star morphology. Were we to grant that a star
annot be in 
onta
t with a non-material surfa
e, we would have to admit that it 
annotbe deta
hed from it either (deta
hed from that whi
h does not exist?).In 
on
lusion, Kuiper's 
ommon envelope physi
s was more in keeping with modernideas than were Kopal's point-
onta
t binaries, but the issue at hand is the meaning ofthe word 
onta
t in terms of history and logi
al usefulness. Histori
ally, Kopal de�nitelymeant star on lobe, not star on star. Logi
ally, Kopal's lobe-�lling de�nition avoidsin
onsisten
y and allows for a natural generalization to non-syn
hronous and e

entri
orbit 
ases. Explanations of generalized 4-type morphology are in Wilson (1994; 2001)and on pp. 87-89 of Kallrath and Milone (1999).I thank S. Wyithe for 
alling Ru
inski's paper to my attention and W. Van Hammefor 
omments.
Referen
es:Kallrath, J, Milone E.F. 1999, \E
lipsing Binary Stars, Modeling and Analysis", Springer-Verlag Publ., New YorkKopal Z., 1954, Jodrell Bank Ann., I, 37Kopal Z., 1955, Ann. d'Ap. , 18, 379Kopal Z., 1959, \Close Binary Systems", John Wiley & Sons Publ., New YorkKopal Z., Shapley M.B., 1956, Jodrell Bank Ann., I, 141Kuiper G.P., 1941, ApJ, 93, 133Ru
inski S.M., 1997, IBVS, No. 4460Wilson R.E., 1979, ApJ, 234, 1054Wilson R.E., 1988, \Criti
al Observations vs. Physi
al Models for Close Binary Systems",Gordon and Brea
h Publ., Montreux, p. 193Wilson R.E., 1994, PASP, 106, 921Wilson R.E., 2001, \E
lipsing Binary Stars", Ma
millan En
. Astron. & Ap. , Bristoland Philadelphia, p. 706Wilson R.E., Rafert J.B., 1981, Ap. SS, 76, 23Wilson R.E., Van Hamme W., Pettera L.E., 1985, ApJ, 289, 748
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BZ Cam is a well-known 
ata
lysmi
 variable of novalike (NL) 
ategory, whi
h doesnot show dwarf nova-type outbursts. BZ Cam is renowned for its surrounding bow sho
knebula (Krautter et al. 1987; Hollis et al. 1992), and highly variable appearan
e of PCyg pro�les in its spe
tra (originally dis
overed by J. R. Thorstensen and presented inPatterson et al. 1996; Ringwald and Naylor 1998). BZ Cam has been playing an importantrole in understanding the formation of high-speed winds from 
ata
lysmi
 variables. Thebinary nature of BZ Cam was studied by Lu and Hut
hings (1985) and Patterson et al.(1996). The best determined orbital period is 0:d153693(7).Another noteworthy 
hara
teristi
 of BZ Cam is its o

asional fadings, whi
h makes BZCam as one of VY S
l-type novalike variables. The �rst histori
al fading was dis
overedon Harvard Plates by Garnavi
h and Szkody (1988). The se
ond ever-observed fadingwas in 1999 (Watanabe 2000, 2001). We performed CCD observations during this fading.The CCD observations were done using an un�ltered ST-7 
amera atta
hed to theMeade 25-
m S
hmidt{Cassegrain teles
ope. The exposure time was 30 s. The imageswere dark-subtra
ted, 
at-�elded, and analyzed using the JavaTM-based aperture photom-etry pa
kage developed by one of the authors (TK). The magnitudes were determinedrelative to GSC 4362.125 (V = 12:87, B � V = +0:78) whi
h 
onstan
y was 
on�rmedusing GSC 4362.861 (V = 14:00, B � V = +0:67). The magnitudes of the 
omparisonand 
he
k stars are taken from Henden and Honey
utt (1995). A total of 957 observationsbetween 1999 O
tober 3 and 1991 De
ember 8 were obtained. Our observations were doneat the bottom of the fading. Bary
entri
 
orre
tions were applied to the observed timesbefore the following analysis.The resultant light 
urve is shown in Figure 1. The obje
t showed short-term variationsbut little long-term variation, whi
h is 
onsistent with that the observations were done atthe bottom of the fading. The period analysis using the Phase Dispersion Minimization(PDM) method (Stellingwerf 1978) has revealed a 
lear (more than 5-sigma) periodi
ity
lose to the reported orbital period (Figure 2). The strongest period is 0:d15634(1), whi
his 1.7% longer than the orbital period. The averaged amplitude at the orbital period isless than 0:m03, whi
h ex
ludes the orbital period as the origin of variations.
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Figure 3. Phase-averaged light 
urve at P = 0:d15634
The dete
tion of a strong period slightly longer than the orbital period strongly suggeststhe presen
e of superhumps. Observations in the high state by Patterson et al. (1996) alsosuggested the presen
e of signals 
lose to, but slightly di�erent from the orbital period, butthe amplitude of present observation (slightly larger than 0:m2) is mu
h larger than those(0:m03) suspe
ted by Patterson et al. (1996). The pro�le of the light 
urve (Figure 3)is also 
hara
teristi
 to those of usual superhumps, but has a shoulder on the fadingbran
h, whi
h is reminis
ent of some of low-amplitude superhump 
andidates reported byPatterson et al. (1996). Our observation suggests that superhumps in BZ Cam is enhan
edduring its low state (transient permanent superhumps?), phenomenologi
ally 
ontrary toSU UMa-type dwarf novae, whi
h usually show superhumps during superoutbursts. Thefra
tional superhump ex
ess of 1.7% is relatively small for obje
ts of this orbital period(e.g. Patterson 1999). Di�erent ex
itation me
hanisms may be responsible for superhumpsin BZ Cam, from other novalike systems with permanent superhumps.Part of this work is supported by a Resear
h Fellowship of the Japan So
iety for thePromotion of S
ien
e for Young S
ientists (MU).

Referen
es:Garnavi
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utt, R. K., 1995, PASP, 107, 324Hollis, J. M., Oliversen, R. J., Wagner, R. M., Feibelman, W. A., 1992, ApJ, 393, 217Krautter, J., Radons, G., Klaas, U., 1987, A&A, 181, 373Lu, W., Hut
hings, J. B., 1985, PASP, 97, 990
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V369 Peg = NSV 26006 = KUV 23012+1702 was originally dis
overed as a variable,ultraviolet-ex
ess obje
t (Kondo et al. 1984). Wegner and Dupuis (1993) took a low-resolution spe
trum of this obje
t and des
ribed that \H� and H� look as if they haveemission 
ores", and gave a spe
tros
opi
 
lassi�
ation of sdBe. The variability of KUV23012+1702 was studied on Mos
ow plates by Antipin (1998). Antipin (1998) dis
overedthat the star is a dwarf nova with a variability range of 15.8{< 18:0 p. Antipin (1998) alsonoted the presen
e of two kinds of outbursts, bright ones lasting more than 8 days andfaint ones lasting less than 5 days. KUV 23012+1702 was thus 
onsidered as a very good
andidate for an SU UMa-type dwarf nova. This obje
t re
eived a GCVS designation ofV369 Peg (Kazarovets et al. 2000).J. Pietz dete
ted an outburst on 1999 November 3, and dete
ted hump features withan amplitude of 0:m35 from his November 4 CCD observations (Pietz 1999). We startedtime-series CCD observations during this apparent superoutburst.The CCD observations were done using an un�ltered ST-7 
amera atta
hed to theMeade 25-
m S
hmidt{Cassegrain teles
ope. The exposure time was 30 s. The imageswere dark-subtra
ted, 
at-�elded, and analyzed using the JavaTM-based PSF photometrypa
kage developed by one of the authors (TK). The magnitudes were determined relativeto GSC 1711.839 (Ty
ho-2 magnitude: V = 11:44� 0:12, B � V = +0:87� 0:26), whose
onstan
y during the run was 
on�rmed using GSC 1711.2320. Table 1 summarizes thelog of observations. Bary
entri
 
orre
tions to the observed times were applied before thefollowing analysis.Figure 1 presents the overall light 
urve. The �gure shows a long outburst (super-outburst) and following two short (normal) outbursts o

urring on JD 2451509 and JD2451522. The initial superoutburst dete
ted by Pietz lasted until November 18, followedby a rapid de
line. The duration of superoutburst was thus 15 days. The interval of twosubsequent normal outbursts was 13 days, whi
h 
an be regarded as the typi
al re
ur-ren
e time of this dwarf nova. The short re
urren
e time and the small outburst amplitudesuggests that the obje
t is a rather a
tive dwarf nova.The data between JD 2451488 and 2451497 (superoutburst plateau), after subtra
tingthe linear trend of de
line, were analyzed using the Phase Dispersion Minimization (PDM)method (Stellingwerf 1978). The resultant theta diagram is shown in Figure 2. The bestsuperhump period is 0:08484 � 0:00010 d. The other one-day aliases were ex
luded byindependent dete
tions of the same signal by Pietz (1999) and Vanmunster (1999a, 1999b).
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Table 1: Nightly averaged magnitudes of V369 PegJD starta JD enda mean magb error
 Nd51488.982 51489.125 4.294 0.045 16051489.994 51490.207 4.329 0.038 24951490.959 51491.206 4.486 0.043 16451492.020 51492.192 4.593 0.019 41851493.029 51493.181 4.586 0.022 37851496.031 51496.184 4.945 0.029 36551497.027 51497.156 4.987 0.042 26551499.031 51499.034 -e - 451500.028 51500.133 5.336 0.531 5251501.028 51501.173 7.032 0.327 30251502.033 51502.064 8.818 1.611 8051503.135 51503.143 7.122 1.589 2051504.056 51504.061 9.8: 3.0 1451505.059 51505.163 6.736 1.205 951507.003 51507.003 -e - 151509.002 51509.005 5.955 0.276 1051510.996 51511.001 -e - 1051512.051 51512.055 9.120 2.081 1151513.038 51513.042 6.954 0.784 1051520.005 51520.009 8.084 1.083 1051521.001 51521.004 -e - 1051521.905 51521.994 5.112 0.092 1751522.968 51522.971 6.022 0.309 1051523.970 51523.974 7.211 0.699 11a JD� 2400000b Magnitude relative to GSC 1711.839
 Standard error of nightly averaged Number of framese Obje
t below dete
tion limit (typi
ally below 17m)
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Figure 3 shows the phase-averaged light 
urve of superhumps. The superhumps had alarge amplitude of � 0:m3. The superhump period of 0:d0848 makes V369 Peg as one of SUUMa-type dwarf novae with long orbital periods. The overall pattern of outbursts lookssimilar to the long-period system YZ Cn
. Further detailed observations are en
ouragedto pre
isely determine the system parameters.
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Figure 3. Superhump pro�le of V369 Peg
The authors are grateful to VSNET members for notifying us of outbursts, and ex-
hanging timely information.Part of this work is supported by a Resear
h Fellowship of the Japan So
iety for thePromotion of S
ien
e for Young S
ientists (MU).
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ir
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.jp/vsnet/Mail/alert3000/msg00665.html)Stellingwerf, R. F., 1978, ApJ, 224, 953Vanmunster, T., 1999a, VSNET alert 
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.jp/vsnet/Mail/alert3000/msg00680.html)Vanmunster, T., 1999b, VSNET alert 
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.jp/vsnet/Mail/alert3000/msg00705.html)Wegner, G., Dupuis, J., 1993, AJ, 106, 390
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THE DISCOVERY OF BRIGHTNESS VARIATIONSOF HD 280340 AND GSC 2895-1173ROBB, R.M.�; WAGG, J.; BERNDSEN, A.Climenhaga Observatory, Dept. of Physi
s and Astronomy, University of Vi
toria, Vi
toria, BC, Canada,V8W 3P6, Internet: robb�uvi
.
a� Guest User, Canadian Astronomy Data Centre, whi
h is operated by the Herzberg Institute of Astrophysi
s,National Resear
h Coun
il of Canada

We observed HD 280340 as part of a 
ontinuing sear
h for photometri
 variations instars whi
h are known X-ray sour
es. The star HD 280340 = RXJ 050147+380541 =GSC 2895-1453 was dis
overed to be a sour
e of X-rays by the ROSAT satellite (Vogeset al. 1999). The Ty
ho 
atalog (ESA 1997) in
ludes HD 280340 with VT = 10:677and BT = 11:342 and the primary 
omparison star, HD 280341 = GSC 2895-0471, withVT = 10:095 and BT = 10:753 both 
onsistent with the spe
tral type of approximatelyG3.

Figure 1. Finder 
hart labeled with the GSC numbers
Figure 1 shows the �eld of stars observed with the automated 0.5-m teles
ope of theClimenhaga Observatory at the University of Vi
toria and redu
ed in a fashion similar to
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Table 1: Stars observed in the �eld of HD 280340GSC No. R.A. De
. GSC �R
 Std. Dev. Std. Dev.J2000 J2000 mag mag Between WithinHD 280340 05h01m48s +38Æ0504200 10.6 0.306 0.021 0.004HD 280341 05h02m15s +38Æ0403800 10.0 - - -2895-1293 05h02m19s +38Æ0400300 11.0 1.326 0.006 0.0112895-0679 05h02m23s +38Æ0400700 13.6 3.473 0.014 0.0142895-0685 05h02m04s +38Æ0404200 12.0 2.743 0.002 0.0072895-1593 05h01m58s +38Æ0301800 11.3 2.238 0.003 0.0052895-1391 05h02m00s +38Æ0204600 12.0 1.866 0.007 0.0062895-1109 05h01m53s +38Æ0201100 13.5 3.333 0.004 0.0152895-0967 05h01m51s +38Æ0100000 11.6 2.558 0.003 0.0082895-2113 05h02m17s +38Æ0504500 14.6 4.671 0.024 0.0402895-1063 05h02m13s +38Æ0103800 13.8 3.696 0.022 0.0242895-1227 05h02m12s +38Æ0102100 12.9 3.839 0.014 0.0242895-1173 05h02m08s +38Æ0104200 12.4 3.549 0.039 0.0172895-0927 05h02m05s +38Æ0300300 14.0 4.091 0.028 0.0282895-0609 05h02m03s +38Æ0302700 14.4 4.244 0.023 0.0352895-1577 05h01m51s +38Æ0400400 14.0 3.938 0.011 0.0242895-1299 05h01m47s +38Æ0402700 14.3 3.967 0.019 0.025

that des
ribed in Robb and Greimel (1999). The Julian Dates (� 2450000) of the nights ofobservations were 1925, 1932, 1935, 1936, 1937, 1947, 1950, 1951, 1952, 1953, 1954, 1959,1960, 1961, 1963 and 1966. Table 1 lists the stars' identi�
ation numbers, 
oordinates(J2000) and magnitudes from the Hubble Spa
e Teles
ope Guide Star Catalog (GSC)(Jenkner et al. 1990). Observations were made using a �lter 
losely mat
hing the CousinsR band (Cousins 1981). Our di�erential �R
 magnitudes are 
al
ulated in the sense ofthe star minus HD 280341. Brightness variations during a night were measured by thestandard deviation of the di�erential magnitudes and are listed for the most photometri
night in the last 
olumn as `Std. Dev. Within'. For ea
h star the mean of the nightlymeans is shown as �R
 in Table 1. The standard deviation of the nightly means is ameasure of the night to night variations and is 
alled `Std. Dev. Between' in Table 1.The `Std. Dev. Between' for stars GSC 2895-0685�HD 280341 is 0:m002, so we feel thisshows that night to night variations in both these stars are less than a few millimagnitudes.A `Std. Dev. Within' of 0.005 indi
ates that HD 280341 is 
onstant at this level and weobserved no signi�
ant variations in plots of the individual nights' data. Therefore we
on
lude that HD 280341 is 
onstant in brightness at the millimagnitude level at the dailyand hourly time s
ales. Stars with a `Std. Dev. Within' approximately equal to the `Std.Dev. Between' and whi
h showed no obvious variations in the nightly plots, we believewere 
onstant for the time period observed and at the pre
ision of the standard deviations
al
ulated.The star HD 280340 had obvious variations during some nights and obvious variationsfrom night to night and is a new variable star. Shown in Figure 2 is the 
hi-squared of a�t of the data to sine 
urves as a fun
tion of period. Thus we �nd the ephemeris is:HJD of Maximum Brightness = 2451925:d00(10) + 2:d85(5)� Ewhere the un
ertainties in the �nal digit are given in bra
kets and the root-mean-square
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error of the �t is 0:m01. The 2517 di�erential R
 �ltered magnitudes phased at thisperiod are plotted in Figure 3 with di�erent symbols for ea
h of the nights. HD 280340is a late type star, and an X-ray sour
e with a small amplitude photometri
 variation
onsistent with typi
al BY Dra stars. The large apparent s
atter is attributable to thesmall amplitude of the variation and possibly 
hanges in the morphology and position ofthe spots. Photometri
 observations should be 
ontinued to monitor for 
ares, 
hangesin the spot distribution and period 
hanges.
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Figure 2. Periodogram for HD 280340 in 2001

Figure 3. R
 �ltered light 
urve of HD 280340 for winter 2001
The �eld star GSC 2895-1173 = (USNO2 1275-04179369) has a larger standard devi-ation from night to night than its standard deviation during a night indi
ating night to



4 IBVS 5079
night variability. Its light 
urve is shown in Figure 4 with error bars of 0:m01, whi
h weestimate to be approximately the 
orre
t un
ertainty.The 
olor of GSC 2895-1173 from the USNO2 
atalog (Monet et al. 1996) is B�R = 1:9and for HD 280340 (G3 spe
tral 
lass) the USNO2 gives B�R = 1:4 implying that GSC2895-1173 has a late-type spe
tral 
lass. While we 
annot be 
ertain what kind of variablestar it is we expe
t it to be either a very low amplitude Cepheid or a K-giant variable(Robb and Cardinal 1998).
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Figure 4. R
 �ltered light 
urve of GSC 2895-1173 { HD 280341 for winter 2001
Continued photometry is important to as
ertain the reason for the variability of GSC2895-1173. Spe
tros
opi
 observations will be valuable to determine a pre
ise spe
tral
lass for the stars and to measure radial velo
ities to 
he
k for dupli
ity.
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h Republi
; e-mail: pej
ha�meduza.org2 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-mail: tomas.havlik�vsb.
z3 B. Smetany 454, Ostrava | Polanka, 725 25, Cze
h Republi
; e-mail: kral�meduza.org
Name of the obje
t:AE UMaEquatorial 
oordinates: Equinox:R.A.= 09h36m53:s17 DEC.= +44Æ04000:005 2000Observatory and teles
ope:Photo-lens (D = 55 mm, f = 600 mm) at Observatory and Planetarium of JohannPalisa, Ostrava, Cze
h Republi
Dete
tor: SBIG ST-7Filter(s): Un�lteredComparison star(s): GSC 2998 1249Che
k star(s): GSC 2998 35, GSC 2998 512Availability of the data:Upon requestType of variability: SX PheRemarks:Six new times of maximum light with 
y
le numbers and O � C determined fromKholopov et al. (1985) are reported below. The MUNIDOS 2.11 software pa
kage(Hro
h & Nov�ak, 1999) was used for observation pro
essing. The JD of maximumand the error of the determination of maximum were obtained by the Gaspani's(1995) method. The errors mean a standard deviation of the determination.HJD Error Cy
le O � C2451269.508 0.002 182117 0.0022451283.441 0.002 182279 0.0002451283.525 0.002 182280 �0:0022451283.609 0.001 182281 �0:0042451318.363 0.001 182685 �0:0012451318.446 0.002 182686 �0:003
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PHOTOMETRY OF CI Cam DURING QUIESCENCE IN 1999KATO, TAICHI; UEMURA, MAKOTODept. of Astronomy, Kyoto University, Kyoto 606-8502, Japane-mail: tkato�kusastro.kyoto-u.a
.jp, uemura�kusastro.kyoto-u.a
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CI Cam is the opti
al 
ounterpart of the intense, rapidly fading X-ray nova XTEJ0421+560 in 1998 (Smith et al. 1998; Pa
iesas and Fishman 1998; Wagner and Starr�eld1998). An eje
tion of relativisti
 jets was observed (Hjellming and Mioduszewski 1998a,1998b), whi
h has made CI Cam = XTE J0421+560 one of the most renowned Gala
ti
mi
roquasars. Before the giant outburst in 1998, CI Cam had been known as a variablestar, 
lassi�ed as a possible symbioti
 star. The variability of this star was dis
overedby Miroshni
henko (1994). Miroshni
henko (1994) reported that spe
tros
opy of the CICam = MWC 84 revealed absorption features typi
al for late-type stars. Miroshni
henko(1994) also reported a photometri
 period of 11:d7 with an amplitude of 0:m3. In order to
on�rm this suggested periodi
ity, we performed CCD photometry.The CCD observations were done using an un�ltered ST-7 
amera atta
hed to theMeade 25-
m S
hmidt{Cassegrain teles
ope. The exposure time was 30 s. The im-ages were dark-subtra
ted, 
at-�elded, and analyzed using the JavaTM-based aperturephotometry pa
kage developed by one of the authors (TK). The magnitudes were de-termined relative to GSC 3723.54, whose Ty
ho-2 magnitude is V = 10:50 � 0:04 andB � V = +0:79� 0:07. The 
onstan
y of 
omparison star during the run was 
on�rmedby 
omparison with GSC 3723.65 and GSC 3723.80.A total of 259 useful frames between 1999 O
tober 22 and 1999 De
ember 28 wereobtained. The light 
urve drawn from the resultant data is presented in Figure 1. Thelight 
urve shows relatively irregular variation, with a total amplitude of 0:m2. Small,nightly variations are superimposed on a general, slowly de
lining trend. A period analysishas yielded no 
oherent periodi
ity between 1 and 30 d. There was no indi
ation of the11.7-d periodi
ity. Post-outburst photometry between 1998 August and 1999 February(Clark et al. 2000) reported small variations, but the small number of data points madeit impossible to analyze the possible periodi
ity or the time s
ale of variations. Clark etal. (2000) suggested a possible e�e
t of the 1999 event in their post-outburst data. Ourphotometry at later epo
hs than theirs is expe
ted to more 
losely re
e
t the quies
enta
tivity.The most remarkable short-term variation in our data was observed on JD 2451485(1999 November 2), when a 0:m10 jump was observed within one day. The brighten-ing lasted less than one day, and the obje
t faded by 0:m09 on the subsequent night.The time s
ale of the variation was 
omparable to the e-folding time of � 0:d5 d of the1999 event. Sin
e CI Cam was observed to be X-ray a
tive even during quies
en
e (
f.



2 IBVS 5081

470 480 490 500 510 520 530 540

.65

.6

.55

.5

.45

.4

.35

JD - 2451000

R
el

at
iv

e 
M

ag
n
it

u
d
e

CI Cam

Figure 1. Light 
urve of CI Cam. Ea
h point represents nightly averaged magnitudes
Parmar et al. 2000), it is not surprising if a \miniature" outburst may have been re-sponsible for the transient opti
al brightening. The BATSE earth-o

ultation light 
urve(http://
oss
.gsf
.nasa.gov/batse) does not show a marked in
rease of the X-ray 
ux onthe 
orresponding day, but has a slightly in
reased dete
tions 5 to 10 days after the opti
albrightening. The opti
al brightening thus may have been a pre
ursor to the weak X-raya
tivity.Part of this work is supported by a Resear
h Fellowship of the Japan So
iety for thePromotion of S
ien
e for Young S
ientists (MU).
Referen
es:Clark, J. S., Miroshni
henko, A. S., Larionov, V. M., Lyuty, V. M., Hynes, R. I., Pooley, G.G., Coe, M. J., M
Collough, M., Dieters, S., E�mov, Yu. S., Fabregat, J., Goranskii,V. P., Haswell, C. A., Metlova, N. V., Robinson, E. L., Ro
he, P., Shenavrin, V. I.,Welsh, W. F., 2000, A&A, 356, 50Hjellming, R. M., Mioduszewski, A. J., 1998a, IAUC, No. 6857Hjellming, R. M., Mioduszewski, A. J., 1998a, IAUC, No. 6872Miroshni
henko, A. S., 1994, Odessa Publ., 7, 76Pa
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FT Cam: OUTBURST PHOTOMETRY AND PROPER MOTION

KATO, TAICHI1; UEMURA, MAKOTO1; YAMAOKA, HITOSHI21 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a
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.jp2 Fa
ulty of S
ien
e, Kyushu University, Fukuoka 810-8560, Japan, e-mail: yamaoka�r
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FT Cam (= Antipin Var64) is a dwarf nova dis
overed by Antipin (1999). Antipin(1999) reported two outbursts on Mos
ow plates, indi
ating that the outbursts are rela-tively rare. The next outburst was dete
ted by Pietz (1998) on 1998 September 23.91 UTat magnitude 14.7. Visual observations by Kinnunen (1998) suggested the possible pres-en
e of short-term variations. This outburst faded relatively qui
kly. In spite of intensivemonitoring by VSNET observers, no further outburst had been dete
ted until S
hmeer(2000a) reported another one on 2000 February 27.166 UT at un�ltered CCD magnitude14.4. A later announ
ement by Pietz (2000) tells that the outburst started on February26.8 UT, at un�ltered CCD magnitude 13.85. Pietz (2000) reported that the star wasfainter than 15.5 on the previous night. The large observed interval (521 d) betweenoutbursts supports the low outburst frequen
y reported by Antipin (1999). We startedCCD time-resolved photometry to test the presen
e of short-term variations.The CCD observations were done using an un�ltered ST-7 
amera atta
hed to theMeade 25-
m S
hmidt{Cassegrain teles
ope. The exposure time was 30 s. The im-ages were dark-subtra
ted, 
at-�elded, and analyzed using the JavaTM-based aperturephotometry pa
kage developed by one of the authors (TK). The magnitudes were de-termined relative to GSC 4049.90, whose Ty
ho-2 magnitude is V = 11:08 � 0:08 andB � V = +0:30 � 0:11. The 
onstan
y of the 
omparison star during the run was 
on-�rmed using several anonymous fainter stars. We obtained 228 useful frames on 2000February 27, 
overing 0:d126. The light 
urve drawn from these data is presented inFigure 1.The light 
urve shows a rather monotonous de
line at a rate of 0.82 mag d�1. Noapparent large-amplitude modulations nor periodi
 waves were dete
ted. The la
k ofapparent superhumps was also 
on�rmed by independent observations by Pietz (2000).The relatively rapid de
line was 
on�rmed by G. Poyner who observed the star at 14:m7 on2000 February 28.810 UT. S
hmeer (2000b) further reported that the star had returnedto quies
en
e on 2000 Mar
h 1.140 UT. These observations suggests that all known(in
luding Antipin's dete
tions) outbursts of FT Cam only last 2{3 d. Although the la
kof apparent superhumps may be suggestive of an SS Cyg-type star, it may be that wehave only observed normal outbursts of an SU UMa-type star. Further monitoring foroutbursts, and detailed observations during outbursts are strongly en
ouraged.
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Figure 1. Light 
urve of FT Cam. Ea
h point represents an average of 0:d0025 bin
Astrometry of FT Cam from our outburst images has yielded the J2000.0 position of03h21m14:s33, +61Æ05026:003 (based on 13 GSC-ACT stars). This value is pretty 
lose toother reported astrometry of 03h21m14:s33, +61Æ05026:000 (Antipin 1999) and 03h21m14:s35,+61Æ05026:001 (S
hmeer 2000a), but our result is 
onsidered as more a

urate be
ause weused the ICRS-based astrometri
 grid, GSC-ACT. The 
orresponding USNO A2.0 star(on the same astrometri
 grid) has end �gures of 14:s415, 25:0073, whi
h is 0:008 di�erentfrom the 
urrent measurement. The 
omparison of DSS 2 plate taken on 1993 De
ember11 with DSS 1 (epo
h 1954.074) further 
on�rms the noti
eable proper motion betweenthem. The observed proper motion 0:0002 yr�1 is relatively large among dwarf novae (
f.Harrison et al. 2000; Thorstensen 1999). The observed proper motion suggests that FTCam is a relatively nearby obje
t, likely lo
ated within 1 kp
 from us, 
orresponding tothe maximum tangential velo
ity of 100 km s�1 (for a dis
ussion on velo
ity dispersionsof 
ata
lysmi
 variables, see Harrison et al. 2000). The inferred 
onservative upper limitMV = +4 mag of the absolute magnitude in outburst is marginally 
onsistent with knownabsolute magnitudes of dwarf novae (Warner 1987). However, many of observed maximahaving been fainter than 14.5, the obje
t may be intrinsi
ally fainter than usual dwarfnovae. This possibility may be strengthened by the low outburst frequen
y and short-ness of outbursts, whi
h are relatively unusual for dwarf novae, but are more typi
al foroutbursts of intermediate polars (IPs). Sin
e the a

retion disks in IPs are magneti
allytrun
ated, this may explain the low luminosity and short duration of outbursts. Theidenti�
ation of FT Cam with a relatively hard ROSAT sour
e 1RXS J032114.1+610535may be a further support for the IP interpretation. Further observations in quies
en
e inorder to sear
h for possible 
oherent os
illations are en
ouraged.
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ademy of S
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es, 48, Pyatnitskaya Str., Mos
ow 109017, RussiaSternberg Astronomi
al Institute, 13, University Ave., Mos
ow 119899, Russia [samus�sai.msu.ru℄
The variable star KN Gem = AN 645.1936 was dis
overed by Morgenroth (1936), whosepubli
ation in
ludes a �nding 
hart. He attributed the star to possible U Gem variables:it was observed bright on a single plate, on January 24, 1936. The next night's plate doesnot show the star, it was fainter than 14:m5. The variability range was given as 13m tofainter than 15:m5. Be
ause of only one positive observation, the star was kept in 
atalogsof suspe
ted variables (Prager 2863, CSV 779), though the dis
overer spe
ially statedthat the obje
t did not look like a plate defe
t and probably was not a minor planet.Later Meinunger (1965) 
laimed that Morgenroth had mis
lassi�ed the star. A

ordingto Meinunger's photographi
 observations, the star is red, belongs to Mira variables, andhas the light elements Max = 2428194 + 156:d0� E. This �nding was the reason for theGCVS team to give the star its �nal variable star designation. The only other paperknown to the author that apparently mentions positive observations of KN Gem belongsto the AFOEV team (1970). It states that the star was always at 13m during 91 visualobservations (JD 2439790{2440707).The GCVS group is now working on improved positions for all \old" variable stars.KN Gem attra
ted our spe
ial attention be
ause Gulyaev (1995) had warned us that the
harts by Morgenroth (1936) and by Tsessevi
h and Kazanasmas (1971) had di�erent starsindi
ated as KN Gem (as a rule, in su
h 
ases we de
ide in favor of the 
hart publishedby the dis
overer).We were surprised to �nd that there was no red star in the position of KN Gem.The Morgenroth (1936) 
hart, in agreement with the 
hart published by Brun and Petit(1959), leads to a region with several 
andidate stars from the US Naval ObservatoryA2.0 
atalog, the brightest of them at 6h35m53:s94, +26Æ52058:001 (2000.0), with the bluemagnitude 15:m0 and the b� r 
olor index �0:m3. (The Tsessevi
h & Kazanasmas star isGSC 1888.143, its USNO A2.0 blue magnitude and 
olor index are respe
tively 13:m3 and0:m9.)Interesting enough, the 
hart in Morgenroth (1936), reprodu
ed in Fig. 1, thoughlabeled \645.1936", a
tually shows two variable stars, 645.1936 and 646.1936. The latterstar is the designated GCVS star BR Gem. The GCVS gives for it the Mira type andthe light elements Max = 2439909 + 155:d80� E. A list of maxima of BR Gem, derivedfrom Sonneberg plates, was published by Van de Voorde (1943); all of them have their
ounterparts in the list of maxima of KN Gem determined from Sonneberg plates byMeinunger (1965), deviations are within errors. Thus we de�nitely 
on
lude that allMeinunger's results for KN Gem a
tually refer to BR Gem.
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Figure 1. The �nding 
hart from Morgenroth (1936). A

ording to Morgenroth, the diameter of thedisplayed �eld is 100; south is on top. Of the two stars marked, 645.1936 = KN Gem is to the left and646.1936 = BR Gem, to the right

Figure 2. The 150 � 150 �eld around KN Gem (from the se
ond-generation Digitized Sky Survey, redimage). 1: the brightest USNO A2.0 
andidate (see text); 2: the star marked in Tsessevi
h &Kazanasmas (1971). BR Gem = GSC 1888.611 is also shown
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I have 
he
ked 85 plates of the �eld taken with the 40-
m astrograph of the CrimeanLaboratory, Sternberg Astronomi
al Institute, on JD 2433307{2438499 and 2445756{2447918. No outbursts have been dete
ted. The 15:m0 
andidate, mentioned above, 
anbe slightly variable.My �nal 
on
lusion is that KN Gem is no Mira but remains an un
on�rmed U Gemvariable. The blue 
olor of the 
andidate makes the U Gem 
lassi�
ation possible, but byno means proven.The stars mentioned above are identi�ed in Fig. 2. Astronomers having a

ess to theoriginal Morgenroth's plate of January 24, 1936 are en
ouraged to 
he
k if the image ofKN Gem is a
tually no plate defe
t and to measure the star's a

urate position.Our GCVS work is supported, in part, by grants from the Russian Foundation for Basi
Resear
h and the Program of Support to Russia's Leading S
ienti�
 S
hools (grants 99-02-16333, 00-15-96627) and from the Russian Federal S
ienti�
 and Te
hnologi
al Program\Astronomy". I am grateful to Dr. S.V. Antipin for stimulating dis
ussion.
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hr., 261, 261Tsessevi
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TWO NEW ALGOL-TYPE ECLIPSING BINARIESWILLIAMS, DAVID B.P. O. Box 58, Whitestown, IN 46075 USA, e-mail: dbwilyumz�aol.
om

This report presents some results of a sear
h for new variable stars 
ondu
ted withthe 25-
m photographi
 refra
tor (f=6:3 Cooke triplet) and blink 
omparator at IndianaUniversity's Goethe Link Observatory, made available through a 
ooperative arrangementwith the Indiana Astronomi
al So
iety. The blue-
orre
ted astrograph re
orded a �eld of6:4 � 8:0 degrees on 20 � 25-
m Kodak SB-5 X-ray �lm (blue sensitive) and rea
hed alimiting magnitude of 15.0 B in a 30-minute exposure.The two e
lipsing variables listed below are not oÆ
ially designated in the General Cat-alogue of Variable Stars or subsequent Name Lists. Following the dete
tion of variabilityat Link, ea
h star was investigated at the Harvard College Observatory plate 
olle
tionto 
on�rm variability and determine the type and period. Magnitudes of 
omparison starsequen
es were determined by eye estimates using photoele
tri
 B magnitudes of stars innearby �elds of the Guide Star Photometri
 Catalogue (Lasker et al. 1988).GSC 5409-1201 (Pup). (07h30m01:s7 �14Æ28022:008 (B1950); type EA, 12.8{<15.0mptg.) Dis
overy of variability was �rst mentioned brie
y in Williams (1996). Observedon 543 Harvard plates. Depth of minimum remains un
ertain, variable fainter than platelimit. Duration of primary minimum is about 0.09 P . Magnitude estimates were re
ordedfor ea
h of the �rst 119 plates. To save time, only observations fainter than maximumwere re
orded from the remaining 424 plates. These observations are listed ele
troni
allyas 5084-t3.txt, available through the IBVS Web site. The following light elements weredetermined by least squares analysis of the 19 observations of the variable at least 1magnitude below maximum, 13.8 mptg or fainter (Table 1):Min: I = HJD 2432891:408 + 10:d984156� E:�0:061 � 0:000075The O � C residuals in Table 1 and the light 
urve (Figure 1) are based on theseelements. The period is just 20 minutes longer than 11 sidereal days.
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Table 1: Plate minima, GSC 5409-1201HJD 2400000+ Mag (ptg) Epo
h O � C (days)25619.516 14.1 �662 �0.38125982.473 <15.0 �629 +0.09926762.318 <14.0 �558 +0.06928596.530 <15.0 �391 �0.07328596.577 <14.0 �391 �0.02628837.861 14.1 �369 �0.39428848.849 14.2 �368 �0.39028937.401 <14.0 �360 +0.28929585.435 14.7 �301 +0.25829717.359 13.9 �289 +0.37232891.575 <15.0 0 +0.16732891.587 <15.0 0 +0.17942447.658 <14.0 870 +0.03545753.942 14.2 1171 +0.08846115.961 <14.0 1204 �0.37046116.032 <14.5 1204 �0.29946446.025 13.9 1234 +0.16947258.823 14.4 1308 +0.13949389.671 <15.0 1502 +0.061
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Figure 1. Photographi
 phased light 
urve, GSC 5409-1201
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Table 2: Plate minima, GSC 3002-0454HJD 2400000+ Mag (ptg) Epo
h O � C (days)25290.813 <14.2 �4732 +0.11927092.797 14.2 �3761 +0.01527374.884 <14.8 �3609 +0.00327532.588 14.7 �3524 �0.04528961.655 14.6 �2754 �0.02929429.655 14.4 �1963 �0.05431084.864 <14.5 �1610 +0.01934072.774 14.5 0 �0.08642485.727 14.4 4533 +0.02744996.764 <14.5 5886 +0.01845289.892 14.2 6044 �0.08845757.717 14.2 6296 +0.04846438.810 <14.2 6663 +0.02246492.646 <14.5 6692 +0.03646878.712 14.1 6900 +0.07347264.629 <14.5 7108 �0.03949801.651 <15.0 8475 �0.046
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GSC 3002-0454 (UMa). (10h26m56:s4, +40Æ11051:000 (B1950); type EA, 13.6{<15.0mptg.) Observed on 142 Harvard plates (magnitude estimates available ele
troni
allyas 5084-t4.txt through the IBVS Web site). Faint or invisible on 17 plates, but theseobservations do not de�ne the times of mid-e
lipse very well be
ause the minima aremu
h deeper than the faint limit on the patrol plates. As a result, attempts to �nd theperiod were frustrated by sidereal day aliases. Visual monitoring by M. E. Baldwin and P.R. Guilbault revealed that the period is 
lose to 1:d856. The following light elements weredetermined by least squares analysis of the 17 times when GSC 3002-0454 was fainterthan maximum (Table 2):Min: I = HJD 2434072:860 + 1:d8559010� E:�0:015 � 0:0000003The O � C residuals in Table 2 and the light 
urve (Figure 2) are based on theseelements. New visual and CCD times of minima, BV RI photometry, and light 
urveparameters will appear in Baldwin et al. (2001).I wish to thank the Indiana University Astronomy Department for use of the LinkObservatory fa
ilities. I am also grateful to Martha Hazen for extensive use of the Harvardplates, to M. E. Baldwin and P. R. Guilbault for �nding the period of GSC 3002-0454,and to Guilbault and G. W. Billings for preparing this report for publi
ation.

Referen
es:Baldwin, M. E., Guilbault, P. R., Henden, A. A., Kaiser, D. H., Lub
ke, G. C., Samolyk,G., and Williams, D. B., 2001, Journ. Amer. Asso
. Var. Star Obs., Vol. 29, No. 2,in pressLasker, B., Stur
h, C., Conrad, R., et al., 1988, Astrophys. Journ. Suppl., 68, 1 (GuideStar Photometri
 Catalogue)Williams, D. B., 1996, Journ. Amer. Asso
. Var. Star Obs., 25, 30
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LARGE-AMPLITUDE IRREGULAR VARIABLE V559 LyrKATO, TAICHI1; UEMURA, MAKOTO1; TAKAMIZAWA, KESAO2; KINNUNEN, TIMO3;NAKATANI, HITOSHI4; ITOH, HITOSHI 5; SATO, MINORU61 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a
.jp,uemura�kusastro.kyoto-u.a
.jp2 Variable Star Observers League in Japan (VSOLJ), 65-1 Oohinata, Saku-ma
hi, Nagano 384-0502, Japan,e-mail: k-takamizawa�nifty.ne.jp3 Sinirinnantie 16, SF-02660 Espoo, Finland, e-mail: stars�personal.eunet.�4 Variable Star Observers League in Japan (VSOLJ), 67-8-1-404 Aza-Kitakawara, Nakada-ma
hi, Taihaku-ku,Sendai, Miyagi 981-1103, Japan, e-mail: GFD02037�nifty.ne.jp5 Variable Star Observers League in Japan (VSOLJ), 1001-105 Nishiterakara, Ha
hiouji-
ity, Tokyo 192-0153,Japan, e-mail: PXB02072�nifty.ne.jp6 Variable Star Observers League in Japan (VSOLJ), Akita, Japan

V559 Lyr is a variable star dis
overed by Takamizawa (1998) as TmzV32. Takamizawa(1998) noted little variation between 1994 and 1997, but reported a deep fading by 1:m7in 1998 Mar
h. The obje
t was then 
onsidered as a possible e
lipsing variable, and itssuggested 
lassi�
ation was taken over in the 75th Name List of Variable Stars (Kazarovetset al. 2000). One of the authors (T. Kinnunen) noted a gradual rise until early 1999,whi
h made this 
lassi�
ation unlikely. Sin
e the sudden fade and gradual rise lookedmore 
hara
teristi
 of an R CrB-type star, we 
alled for an intensive observing 
ampaignthrough VSNET Collaboration (http://www.kusastro.kyoto-u.a
.jp/vsnet/).The observations were taken photographi
ally by Takamizawa and visually by four ob-servers. Takamizawa used twin patrol 
ameras equipped with D = 10 
m f=4:0 telephotolens and un�ltered T-Max 400 emulsions. Visual observations were done with 44.5-
m,20-
m, 30-
m and 40-
m re
e
tors by Kinnunen, Nakatani, Itoh and Sato, respe
tively.All observations used GSC magnitudes for 
omparison stars. Calibration of GSC mag-nitudes in this �eld, using Ty
ho-2 V -magnitudes, has yielded a negligible s
atter andzero-point error (typi
ally less than 0:m2). The overall un
ertainty of estimates will notex
eed 0:m4, whi
h will not a�e
t the following dis
ussion. The total number of positiveestimates was 156.The overall light 
urve based on these observations is shown in Figure 1. A well-observed sudden fading between JD 2451250 and 2451300, following the slow rise (JD2450900{2451250, mentioned above), is evident. Although the light 
urve be
ame more
omplex after that, the general tenden
y of fadings and slower re
overy is not in
onsistentwith an R CrB-type variation. We took a low-resolution spe
trum with a 1.88-m teles
opeat Okayama Astrophysi
al Observatory (OAO) on 2000 April 29. The dispersion was 5.9�A/pixel. The redu
tion was done with IRAF (IRAF is distributed by the National Opti
alAstronomy Observatories), using the 
ux 
alibration standard of Feige 34. The spe
trum
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is shown in Figure 2, whi
h 
learly shows an M-type spe
trum with TiO absorptionfeatures. The overall feature of the spe
trum is 
onsistent with a normal M 3-5 III star.The spe
trum is in
onsistent with the R CrB-type 
lassi�
ation, and the star is mostlikely a large-amplitude irregular L-type variable star.Large-amplitude L- and SR-type stars are relatively rare and, some of them are 
ool
arbon-ri
h stars whi
h are 
onsidered to o

asionally produ
e dusts. Some stars, likeV517 Oph (Kilkenny et al. 1992) and DY Per (Alksnis 1991, 1994) are sometimes 
onsid-ered as intermediate stars between R CrB stars and hydrogen-ri
h L- and SR-type stars(for a review, see Clayton 1996). Su
h stars may be analogous to R CrB-type stars in theme
hanism of o

asional deep fadings, but the 
ase is not yet 
lear for V559 Lyr. Moredetailed observations of the 
hemi
al 
omposition are therefore needed. It is noteworthythat this variable was in
luded in the ROTSE test �eld (Akerlof et al. 2000), but theobje
t was not pi
ked up as a variable star. Sin
e ROTSE observed the �eld sin
e 1998,the obje
t should have shown 
onsiderable variation during this period. A retrospe
tivestudy on the ROTSE data may reveal more details of the variability of V559 Lyr.The authors are grateful to the sta�s of Okayama Astrophysi
al Observatory for helpingour observation. Part of this work is supported by a Resear
h Fellowship of the JapanSo
iety for the Promotion of S
ien
e for Young S
ientists (MU).
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, 1901Alksnis, A., 1991, IAUC, No. 5400Alksnis, A., 1994, Balt. Astron., 3, 410Clayton, G. C., 1996, PASP, 108, 225Kazarovets, E. V., Samus, N. N., Durlevi
h, O. V., 2000, IBVS, No. 4870Kilkenny, D., Lloyd Evans, T., Bateson, F. M., Jones, A. F., Lawson, W. A., 1992,Observatory, 112, 158Takamizawa, K., 1998, VSNET observations, No. 10379 (available fromhttp://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/obs10000/msg00379.html)
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CONFIRMATION OF Z Cir AS A MIRA VARIABLEJONES, A.1; BEDDING, T.R.2; CONN, B.C.21 Variable Star Se
tion of the Royal Astronomi
al So
iety of New Zealand; Home address: 31 Ranui Road,Stoke, Nelson, New Zealand, e-mail: afjones�voyager.
o.nz2 S
hool of Physi
s, University of Sydney 2006, Australia, e-mail: bedding�Physi
s.usyd.edu.au

The 
on
lusion by van Hoof (1964) that Z Cir \is almost 
ertainly an R CoronaeBorealis star" was based on 326 photographi
 plates. He parti
ularly noted \the existen
eof the long-living 
at maximum whi
h had been noti
ed earlier by the Harvard observers."Subsequently, Feast (1965) reported a spe
trum typi
al of a Mira-type variable. InFigure 1 we show visual observations of Z Cir by AJ that 
on�rm 
lassi�
ation as a Mira,with a period of 386 days. The observations do not extend down to minimum light whi
h,from other observations by other RASNZ observers, o

urs at visual magnitude 14 to14.5. The maxima, on the other hand, are well sampled here and show no sign of the
atness reported by van Hoof.

Figure 1. Visual light 
urve of Z Cir

Referen
es:Feast, M.W., 1965, IBVS, No. 87van Hoof, A., 1964, IBVS, No. 41
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al Observatories, Chinese A
ademy of S
ien
es, Beijing, P.R. Chinae-mail: aiying�bao.a
.
n
V577 Ophiu
hi (11.01 V , A8) is an e
lipsing binary with a non-
ir
ular orbit (e

en-tri
ity e = 0:22� 0:08) and a Æ S
t-type primary 
omponent (Diethelm 1993). Previousobservations 
learly show the intrinsi
 pulsational variation superimposed on the e
lipselight 
urve. The pulsation just disappears in the primary minimum and has almost doubleamplitude in the se
ondary one (Volkov 1990). In order to dete
t the multiperiodi
ityof the pulsation of V577 Oph, we observed the star in 2000. The data were 
olle
tedwith a red-sensitive Thomson TH7882 576� 384 CCD photometer (Wei et al. 1990; Zhouet al. 2001) on the 85-
m Cassegrain teles
ope at the Xinglong Station of the BeijingAstronomi
al Observatory of China. The CCD has an imaging size of 13:25� 8:83 mm2
orresponding to a sky �eld of 12:03� 8:04 (1:002/pixel, a pixel size is 23 �m2). Two stars inthe �eld of V577 Oph were sele
ted as referen
es. They areC1 = GSC 00444 01191 (RA = 18h16m46:s55, DEC = 06Æ57008:002, 2000.0, 12.6 V ),C2 = GSC 00444 02025 (RA = 18h17m02:s51, DEC = 06Æ54037:006, 2000.0, 11.5 V ).Exposure times were 30 s. A Johnson V �lter was used. Atmospheri
 extin
tion wasnot taken into a

ount in view of the 
lose spa
ing of the observed stars. The di�erential
olour e�e
t between the variable and the referen
e stars are largely eliminated by takingthe mean 
ombination of the latter. Hen
e the di�erential magnitudes of V577 Ophare 
al
ulated relative to the two 
omparison stars as V � (C1 + C2)=2. The magnitudedi�eren
es between the 
omparison stars generally show a typi
al standard deviation of0:m010. For the nights of good seeing a better value of about 0:m006 was obtained. Thesetwo 
omparison stars were dete
ted to be non-variables at the a

ura
y of observation.A preliminary Fourier analysis based on the data from four nights (11, 12, 21 and30 June 2000) demonstrates that the light variations of V577 Oph 
an be well �ttedwith a single pulsation frequen
y f = 14:3903 
y
le d�1 (P = 0:069491 d) having asemi-amplitude of 0:m0289. The �tting yields the residuals with a standard deviation of� = 0:m0162. We tried �tting the light 
urves with two more frequen
ies. When anadditional se
ond term at 16.2738 
y
le d�1 was 
onsidered, the � or the quality of �ttingwas not signi�
antly improved. We re
alled that all the observations 
olle
ted in 1987{1990 by Volkov (1990) revealed the stability of pulsation in 2.5 year interval period. Theperiod given in the ephemeris HJDmax = 2447620:379+0:0694909�E (Volkov 1990) is in
lose agreement with the present value. Therefore, we think that the pulsation frequen
yof V577 Oph has been quite stable sin
e 1987. The question of amplitude variability isstill open. Figure 1 displays the observed (dots) and �tted (lines) light 
urves of the starfrom the four nights.
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Figure 1. CCD di�erential light 
urves of V577 Oph from four nights in June 2000
A
knowledgements. This work was supported by the Natural S
ien
e Foundation ofChina.

Referen
es:Diethelm, R., 1993, IBVS, No. 3894Volkov, I. M., 1990, IBVS, No. 3493Wei, M.-Z., Chen, J.-S., & Jiang, Z.-J., 1990, PASP, 102, 698Zhou, A.-Y., Rodr��guez, E., Liu, Z.-L., & Du, B.-T., 2001, MNRAS, in press
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THE DISCOVERY OF BRIGHTNESS VARIATIONS OF GSC 0870-0798ROBB, R.M.�; WAGG, J.; BERNDSEN, A.Climenhaga Observatory, Dept. of Physi
s and Astronomy, University of Vi
toria, Vi
toria, BC, Canada,V8W 3P6, Internet: robb�uvi
.
a� Guest User, Canadian Astronomy Data Centre, whi
h is operated by the Herzberg Institute of Astrophysi
s,National Resear
h Coun
il of Canada
As part of a 
ontinuing sear
h for photometri
 variations in stars whi
h are knownX-ray sour
es, we observed GSC 0870-0798. This star also known as RXJ114746+125408was dis
overed to be a sour
e of X-rays by the ROSAT satellite (Voges et al. 1997). Masonet al. (1995) found the star to be a sour
e of EUV and in
luded it in their 
atalog as 2REJ114746+125404. Stephenson (1986) 
lassi�ed its spe
tral type as K4 in his 
atalog oflarge proper motion stars in whi
h he listed it as BPM87617. The Ty
ho 
atalog (ESA1997) reported VT = 11:014 and BT = 12:194 for GSC 0870-0798 and VT = 8:316 andBT = 8:801 for the primary 
omparison star, GSC 0870-0467 = HD 102483, 
onsistentwith spe
tral types of approximately K2 and F7, respe
tively.

Figure 1. Finder 
hart labeled with the GSC identi�
ation numbers from region 0870
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Table 1: Stars observed in the �eld of GSC 0870-0798GSC No. R.A. De
. GSC �R
 Std. Dev. Std. Dev.J2000 J2000 Mag. Mag. Between Within00870-0798 11h47m45s +12Æ5400300 10.5 2.183 .033 .00400870-0467 11h47m47s +12Æ5604100 8.2 - - .00600870-0628 11h47m57s +12Æ5400300 11.4 2.939 .005 .00600870-0754 11h48m08s +12Æ5201300 11.2 2.848 .003 .007

The �eld of stars observed with the automated 0.5-m teles
ope of the ClimenhagaObservatory at the University of Vi
toria is shown in Figure 1. The data were redu
edin a fashion similar to that des
ribed in Robb and Greimel (1999). Table 1 lists thestars' identi�
ation numbers, 
oordinates (J2000) and magnitudes from the Hubble Spa
eTeles
ope Guide Star Catalog (GSC) (Jenkner et al. 1990). Observations were made usinga �lter 
losely mat
hing the Cousins R band (Cousins 1981). The Julian Dates(�2450000)of ten observations are 2009, 2010, 2011, 2014, 2018, 2019, 2020, 2021, 2025, and 2026.Our di�erential �R
 magnitudes are 
al
ulated in the sense of the star minus GSC00870-0467. Brightness variations during a night were measured by the standard deviationof the di�erential magnitudes and are listed for the most photometri
 night in the last
olumn as \Std. Dev. Within". For ea
h star the mean of the nightly means is shown as�R
 in Table 1. The standard deviation of the nightly means is a measure of the nightto night variations and is 
alled \Std. Dev. Between" in Table 1.The \Std. Dev. Between" for stars GSC 0870-0754{GSC 0870-0467 is 0:m003 so we feelthis shows that any night to night variations in either of these stars must be less than afew millimagnitudes. We observed no signi�
ant variations in the 
omparison star GSC0870-0467 in plots of the individual nights' data and a \Std. Dev. Within" of 0.004 setsan upper limit on hourly variations.

Figure 2. Periodogram for GSC 0870-0798 in 2001
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Only the star GSC 0870-0798 had obvious variations and thus it is a new variable star.The 
hi-squared of a �t of the data to sine 
urves as a fun
tion of period is shown inFigure 2. Thus we �nd the ephemeris:HJD of Maximum Brightness = 2452009:d7(9) + 4:d45(20)� Ewhere the un
ertainties in the �nal digit are given in bra
kets and the root-mean-squareerror of the �t is 0:m01. The 1413 di�erential R
 �ltered magnitudes phased at this periodare plotted in Figure 3 with di�erent symbols for ea
h of the nights. The small variationsseen during some of the nights are probably real, but more data will be ne
essary toelu
idate their nature.

Figure 3. R
 �ltered light 
urve of GSC 0870-0798 for winter 2001
GSC 0870-0798 is an EUV and X-ray sour
e and a K4 spe
tral type dwarf star witha small amplitude photometri
 variation similar to typi
al BY Dra stars. Photometri
observations should be 
ontinued to monitor for 
ares, 
hanges in the spot distributionand period 
hanges. Spe
tros
opi
 observations will be valuable to determine a pre
isespe
tral 
lass for the star, to 
he
k for emission in the hydrogen and Ca H&K lines andto measure radial velo
ities to 
he
k for dupli
ity.

Referen
es:Cousins, A. W., 1981, SAAO Cir
., 6, 4ESA, 1997, The Hippar
os and Ty
ho Catalogues, ESA SP-1200Jenkner, H., Lasker, B., Stur
h, C., M
Lean, B., Shara, M., Russell, J., 1990, AJ, 99,2082Mason, K. O., Mason, K. O., Hassall, B. J. M., Bromage, G. E., Bu
kley, D. A. H.,Naylor, T., O'Donoghue, D., Watson, M. G., Bertram, D., Branduardi-Raymont,G., Charles, P. A., Cooke, B., Elliott, K. H., Hawkins, M. R. S., Hodgkin, S. T.,Jewell, S. J., Jomaron, C. M., Sekigu
hi, K., Kellett, B. J., Lawren
e, A., M
Hardy,
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I., Mittaz, J. P. D., Pike, C. D., Ponman, T. J., S
hmitt, J., Voges, W., Wargau,W., Wonna
ott, D., 1995, MNRAS, 274, 1194Robb, R. M. and Greimel, R., 1999, ASP Conf., 189, 198Stephenson, C.B., 1986, AJ, 92, 139Voges, 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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EIGHT NEW SMALL AMPLITUDE VARIABLESLEBZELTER, TH.; POSCH, TH.Institut f. Astronomie, T�urkens
hanzstr. 17, A-1180 Vienna, Austria, e-mail: lebzelter�astro.univie.a
.at

Long term photometri
 monitoring of variable stars with Automati
 Teles
opes (APT)likely leads to the dete
tion and 
hara
terization of a number of new variables usedas 
omparison stars. Dete
tions of new variable stars in the 
ourse of our monitoringprogramme of AGB variables with the Vienna APTs on Washington Camp, Arizona,have been reported by e.g. Lebzelter (1999). In the present paper we analyze data onfurther eight small amplitude variables.
Table 1: Summary of our observations and their results. The two stars listed at the bottom have beenobserved in the V - and I-bands, the other stars in B and VStar V -amplitude spe
tral period variability Program Comparison[mag℄ type [d℄ type star starSAO 15812 0.08 M2 20{50 SR/L SS Dra HD 108720SAO 18231 0.05 K5 15{20 SR/L SZ Dra HD 179238HD 291070 0.10 M2 40{50 SR/L V352 Ori HD 41061SAO 90186 0.08 M0 40 SR/L TW Peg HD 209420HD 103847 0.05 G5 13 solar type GK Com HD 104785HD 170270 0.04 K5 10 SR/L V585 Oph HD 169930SAO 154153 0.3 M0 25 ? AC Pup HD 70738HD 105036 0.1 M0 20 SR/L RW Vir HD 105061

Photometri
 data have been obtained between Mar
h and De
ember 2000. From midJuly to mid September the teles
ope was 
losed due to the bad weather season. Typi
ally,every se
ond night a data point has been obtained. The a

ura
y of the individual mea-surements is better than 0:m02. The �rst six stars listed in Table 1 have been observed inJohnson B and V �lters, while SAO 154153 and HD 105036 have been monitored in Vand I. The latter two have been observed 
ontinuously sin
e November 1996.None of the eight stars has left any signi�
ant e
ho in the literature, ex
ept for HD103847, whi
h will be dis
ussed below. All obje
ts of our sample have been measured bythe Hippar
os/Ty
ho mission (van Leeuwen et al. 1997). For three stars, HD 103847, SAO154153 and HD 105036, usable parallax measurements exist due to this mission. A

ordingto this, HD 103847 and SAO 154153 are both main sequen
e stars, while HD 105036 is asupergiant. Due to the failure to measure a parallax for the other obje
ts, we 
lassi�edthese stars as giants or supergiants on the basis of their visual brightness values. Jorissen
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urves of the stars in Table 1
et al. (1997) have noted that small amplitude variability is very 
ommon among red giantsof spe
tral type K and M. It is therefore not surprising that we dete
ted variability ofthese stars. The Hippar
os mission found variability already in two stars of our sample,namely HD 103847 and HD 105036. Both stars have been 
lassi�ed as unsolved variables.The light amplitudes given by the Hippar
os 
atalogue are in reasonable agreement withour data. A

ording to the Hippar
os 
atalogue none of the program stars is a 
losebinary.All of the eight stars show semiregular to irregular light 
hanges with periods of a fewten days and amplitudes up to 0:m1. In Fig. 1 we show the light 
urves for these starsex
ept HD 103847 and SAO 154153 for whi
h light 
urves will be presented below. As theperiods of the variations are very short 
ompared to the total time span of observations,we show only representative parts of the light 
hange for the sake of 
larity. The s
ale onthe magnitude axis is the same for all obje
ts (0:m18) ex
ept HD 170270 and SAO 18231,for whi
h it has been enlarged. The K and M type giants 
an therefore all be 
lassi�ed aseither semiregular or irregular variables. The nature of the light 
hange and the time spanof our observations do not allow a more detailed 
lassi�
ation. Similarly, we 
an give onlya range for the typi
al time s
ale of the variability. The severe problems in determiningan a

urate value of the period have been dis
ussed already in an earlier paper (Lebzelter1999). We note that there is a 
lear di�eren
e in the time s
ale and amplitude of thevariability between the K and the M type giants of our sample, the latter having longerperiods and larger amplitudes.
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Two stars of our sample seem to be worth a further dis
ussion. HD 103847 has theearliest spe
tral type of the stars in our sample. A

ording to Strassmeier et al. (2000),this star shows H and K Ca II emission lines. Together with its spe
tral type, luminosityand period, it follows that HD 103847 is likely to show the same type of variability asthe sun, but at a higher level of a
tivity. A

ording to our measurements, the B � Vvariation of this star is very small (i.e., essentially below 0:m015). Therefore, we only showthe variation of the B magnitude of this star in Fig. 2.For the time shown, the light 
urve 
an be �tted rather well by a sinus 
urve witha period of 13 d and a B-amplitude of 0:m05. A period about twi
e as long 
annot beruled out. Further observations of this star are needed to determine the period a

urately.Determination of the period is also 
ompli
ated due to the fa
t that on longer time s
ales,the amplitude 
hanges. The variability of the spots is o

urring on a time s
ale similar tothe rotation period of the star. This is in a

ordan
e with the results of Strassmeier (1990)and Strassmeier et al. (1997), who already reported amplitude and period variations ofsimilar stars, presumably being due to rapid starspot variability.
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JD 2450000+Figure 2. The B-band variation of HD 103847
The se
ond interesting star is SAO 154153. A

ording to its parallax the star is a Mtype dwarf. The Ty
ho 
atalogue lists a B � V value of 1.592. Our measurements give aV � I of 2.6, suggesting a spe
tral type later than M0. Photometry would therefore bein agreement with the star being either a giant or a dwarf. In the latter 
ase (whi
h isfavoured by the parallax measurement), SAO 154153 might belong to the BY Dra group,meaning that the light variability is due to rotational modulation of surfa
e stru
tures. Itsvisual light 
urve and V �I variation are shown in Fig. 3. A serious obsta
le to 
lassifyingthis obje
t as BY Dra variable is, however, that the V �I variation of this star, 
omparedto its V amplitude, is untypi
ally large for a spotted star. While an amplitude in V � I ofabout 0.1 to 0.15 has been observed in spotted stars, in su
h 
ases the visual amplitude isstill several times higher (e.g. Strassmeier & Ol�ah 1992). Amado et al. (2000) dis
ussedmodels of di�erent types of spots (solid spot, umbra/penumbra model, umbra/fa
ulaspot model) and their e�e
t on light and 
olour 
urves. A

ording to this study (see theirFig. 3) a similar V and V � I amplitude may o

ur for umbra/fa
ula spots. However, we
ould not �nd observational eviden
e for su
h a 
ombination in the literature.We 
on
lude that our data and the information found in the literature are not suÆ
ientfor a reliable 
lassi�
ation of this star. If the parallax measurement would be wrong, the
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results would also be in agreement with a 
lassi�
ation as semiregular variable. However,in the Ty
ho 
atalogue this star was marked with astrometri
 quality `3' (T40) indi
atingrather high photometri
 a

ura
y. This star 
learly needs further investigation to revealits nature.
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urve and V � I variation of SAO 154153
Finally we note that HD 105036 has already been used as a 
omparison star for RW Virbefore (Wisse & Wisse 1971). In that investigation the authors found a small s
alevariability in RW Vir with an amplitude of 0:m05. Based on our data we assume that theirresult was in
uen
ed by the variability of HD 105036. From our data we did not �nd thatkind of variability in RW Vir. The light 
hange of RW Vir itself will be presented anddis
ussed elsewhere.A
knowledgements. We thank Th. Granzer, Potsdam, and the referee for useful 
om-ments on our manus
ript. This resear
h has been supported by the Austrian S
ien
e Fundunder proje
t number S7301-AST and P14365-PHY.
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A STUDY OF THE NON-ECLIPSING BINARY SV GEMINORUMGUILBAULT, PETER R.1; LLOYD, CHRISTOPHER2; PASCHKE, ANTON31 P.O. Box 287,Chepa
het,Rhode Island 02814, USA, e-mail: pete1199�aol.
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hnology Department, Rutherford Appleton Laboratory, Oxfordshire, UK,e-mail: 
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SV Geminorum = GSC 1868.0220 = HIP 28472 = HV 3093 is lo
ated at 06h00m41:s01,+24Æ28026:0006 (J2000). In the GCVS (Kholopov et al. 1985) the star is 
lassi�ed asan Algol-type (EA/SD) e
lipsing variable that fades from a maximum of mv = 10:55 tompg = 12:0 at primary minimum, wheremv are photovisual (yellow sensitive) magnitudes,and mpg are photographi
 (blue sensitive) magnitudes. Variability was dis
overed byCannon and announ
ed by Pi
kering (1908). A period 
ould not be determined at thetime of dis
overy. Enebo (1910) determined a preliminary period in 1909 and followupobservations by Enebo (1913) yielded the improved light elements: 2418662:46+4:d00604�E. The star was later studied by the Milton Bureau at the Harvard College Observatoryand the period was revised by Woodward (1943) to 4:d0061216, who noted that \Minimaseem shallow in re
ent years". Whitney (1959) examined 173 photographi
 plates exposedbetween 1953 and 1958 whi
h \show no 
ertain indi
ation of an e
lipse". A preliminaryinvestigation by Guilbault of the photographi
 plate 
olle
tion at Harvard revealed thate
lipses in the early 1900's were 1.0 mag or greater in depth, but did, in fa
t, appear moreshallow by 1920.The only radial velo
ity 
urve of SV Gem is by Struve (1945) who found an e

entri
ityof 0.16. Unfortunately the velo
ity 
urve is noisy and poorly sampled, and the solutionwas redetermined as 
ir
ular in Lu
y and Sweeney's (1971) large re-evaluation of orbitswith small e

entri
ities. For further details see the dis
ussion in Batten et al.'s (1989)Eighth Catalogue. Struve gives the spe
tral type as B3 or possible B2.A sear
h of the literature has failed to �nd any subsequent study whi
h explores thelong-term light behavior of SV Gem in detail. For that reason we de
ided to 
ondu
t anextensive survey of the ar
hival photographi
 plate 
olle
tion at Harvard to re
ord the
hanging light 
urve amplitude of this unusual star over the last 100 years.1002 blue sensitive plates from the AC Patrol Series, RH Patrol Series, and the DamonPatrol Series were examined. Coverage is 
ontinuous from 1894{1989, ex
ept a twentyyear gap (1953{1972) when no exposures were taken at Harvard. Magnitude estimateswere made by eye, using a 
omparison star sequen
e taken from the USNO-A2.0 
atalogue(Monet et al. 1998). At maximum light the star was judged to be mpg = 11:2, and thea

ura
y of the plate estimates is about �0:m1.A summary of our results is shown in Table 1. The duration of the e
lipse of SVGem is 0.15 the orbital period, or 14.4 hours. The time of ea
h dimming is the midpoint
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of the exposure, generally one hour in duration, and therefore in some 
ases may notrepresent the absolute minimum attained. The epo
h, O � C and phase values were
al
ulated using the elements 2418662:488 + 4:d0061216 � E (Woodward 1943). So thatthe 
hanges in the amplitude of the e
lipse may be readily seen, the magnitude estimatefor ea
h observation is listed in the last 
olumn. All our photographi
 data are availableele
troni
ally as 5090-t2.txt through the IBVS Web site.Table 1: Harvard plate observations at minimum light, SV GeminorumHJD 2400000+ Year Epo
h O � C Phase mpg15429.571 1901 �807 +0.023 0.006 12.715665.778 1901 �748 �0.131 0.967 11.616138.691 1903 �630 +0.060 0.015 12.416146.613 1903 �628 �0.030 0.992 12.016158.534 1903 �625 �0.128 0.968 11.816166.593 1903 �623 �0.002 0.979 <12.016174.620 1903 �621 �0.066 0.983 12.016222.557 1903 �609 �0.202 0.949 11.516358.886 1903 �575 �0.082 0.980 12.116382.866 1903 �569 �0.138 0.965 12.216799.707 1904 �465 +0.066 0.016 12.016823.727 1904 �459 +0.049 0.012 12.016839.718 1904 �455 +0.015 0.004 11.816843.767 1904 �454 +0.058 0.015 12.216915.581 1904 �436 �0.237 0.941 11.517496.794 1906 �291 +0.087 0.022 12.217528.776 1906 �283 +0.020 0.005 12.617552.755 1906 �277 �0.037 0.991 12.717977.599 1908 �171 +0.158 0.039 11.518209.819 1908 �113 +0.023 0.006 <11.518245.781 1908 �104 �0.070 0.982 11.918297.823 1908 �91 �0.107 0.973 11.818662.682 1909 0 +0.194 0.048 11.5:18742.523 1910 +20 �0.087 0.978 12.318962.820 1910 +75 �0.127 0.968 11.419443.542 1912 +195 �0.140 0.965 11.820092.790 1913 +357 +0.117 0.029 11.520805.815 1915 +535 +0.052 0.013 11.420809.836 1915 +536 +0.067 0.017 11.520877.649 1916 +553 �0.224 0.944 11.421310.610 1917 +661 +0.075 0.019 11.521558.822 1917 +723 �0.091 0.977 11.821979.615 1919 +828 +0.058 0.015 11.622692.743 1921 +1006 +0.096 0.024 11.426706.728 1931 +2008 �0.052 0.979 11.528096.878 1935 +2355 �0.026 0.993 11.528100.824 1935 +2356 �0.086 0.978 11.428164.718 1935 +2372 �0.290 0.928 11.528469.857 1936 +2448 +0.346 0.086 11.628525.683 1936 +2462 +0.123 0.030 11.430712.858 1942 +3008 �0.043 0.989 11.4
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All photographi
 data gathered at Harvard were folded with the elements mentionedabove. For the dual purposes of 
larity and illustration the data were grouped a

ordingto diminishing e
lipse amplitude into four separate light 
urves, shown in Figure 1. Theearliest observed dimming o

urred in 1901 at an amplitude of 1.50 mag, but by 1908 thedepth of primary minimum was on the order of 1:m0{1:m2. From that time forward thee
lipse be
omes more shallow as reported by Woodward, and by 1920 the e
lipse 
annothave been more than 0:m2{0:m4 deep. This de
line in amplitude 
ontinued throughout the1940's and our data suggests by mid-
entury the e
lipses had turned o� 
ompletely andhad not returned as of 1989.
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Figure 1. Phased light 
urve, SV Geminorum
Given that the period of SV Gem is very nearly equal to 4 sidereal days, observationof the system is diÆ
ult from any one geographi
al lo
ation, and it is therefore under-standable that the star has been negle
ted. Visual monitoring by Guilbault during the
al
ulated phases of e
lipse on 2451512, 2451520 and 2451524, re
ent un�ltered CCDobservation by Pas
hke at orbital phase 0.940 and at phases 0.12{0.02, and data gath-ered by the Hippar
os satellite at phase 0.96 through phase 0.12 have failed to show any
onvin
ing eviden
e of variability at the present time.SV Geminorum therefore belongs to a sele
t group of e
lipsing binary stars in whi
hdramati
 light 
hanges 
an be observed over a relatively short period of time. Our data,together with the observations of Woodward (1943) and Whitney (1959), show the 
es-sation of e
lipses to have o

urred shortly after 1942. Other systems that have exhibitedsimilar behavior are V907 S
orpii (Sandberg La
y et al. 1999), whose e
lipses have turnedon and o� twi
e within modern history, and SS La
ertae (Milone et al. 2000, Torres andStefanik 2000) whose e
lipses have 
eased altogether.Similarly in SV Gem, the most likely explanation for the disappearing e
lipses is apsidal
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motion or nodal regression of the e
lipsing binary 
aused by a third body. However, bothrequire that the orbit is e

entri
 and Lu
y and Sweeney's orbital solution is 
ir
ular.The data are from Struve's original paper so the orbit is in desperate need of a moderndetermination. Without an a

urate orbit and reliable spe
tral types for the 
omponentsit is impossible to estimate when SV Gem will start e
lipsing again, but given the speedof the disappearan
e of the e
lipses the apsidal or nodal period may be relatively short.However, as it has been about 50 years sin
e any obvious e
lipses the de�nition of shortis relative.We would like to express our gratitude to Alison Doane, a
ting Curator of the Astro-nomi
al Photograph Colle
tion of the Harvard College Observatory for allowing us a

essto the plates. Without her help this proje
t would not have been possible. We also wishto thank Gary Billings of the AAVSO, who drew the light 
urves used in this report. Weare grateful to Leonid Berdnikov of the Sternberg Astronomi
al Institute for his help in�nding the dis
overy referen
e papers, and to Roger Diethelm of the BBSAG for helpingwith the translation of those do
uments to English.
Referen
es:Batten, A.H. et al., 1989, Pub. DAO, 17, 1Enebo, S., 1910, AN, 183, 288Enebo, S., 1913, Ar
hiv for Mathematik og Naturvidenskab, 33, No. 8Kholopov, P.N. et al., 1985, General Catalogue of Variable Stars, 4th edition, Mos
owLu
y, L.B., Sweeney, M.A., 1971, AJ, 76, 544Milone, E.F. et al., 2000, AJ, 119, 1405Monet, D. et al., 1998, http://ftp.nofs.navy.mil/proje
ts/pmm/a2.htmlPi
kering, E.C., 1908, Harv. Cir
., 140Sandberg La
y, C.H. et al., 1999, AJ, 117, 541Struve, O., 1945, ApJ, 102, 74Torres, G., and Stefanik, R.P., 2000, AJ, 119, 1914Whitney, B.S., 1959, AJ, 64, 258Woodward, E.J., 1943, Bulletin Harvard College Observatory, 917, 7
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A small group of helium-ri
h variable stars, known as AM CVn stars, are 
onsideredas ultra-short period intera
ting binary white dwarfs (for a review, see Warner 1995).Some of AM CVn stars show large-amplitude variations, and have been 
onsidered to beanalogous to (hydrogen-ri
h) dwarf novae. The authors have revealed that two of thesesystems (CR Boo and V803 Cen) show regular alternations of bright and faint states(Kato et al. 2000a, 2000b), whi
h bear 
hara
teristi
s of ER UMa stars, hydrogen-ri
hSU UMa-type dwarf novae with very short super
y
les (for a review of ER UMa stars, seeKato et al. 1999). The overall and phased light 
urves of V803 Cen in Kato et al. (2000b)
learly showed these features. However, the behavior of V803 Cen suddenly 
hanged after2000 June outburst. The star did not return to its faint states as observed in Kato et al.(2000b), but varied mostly between 13:m3 and 14:m0, with some short o

asional ex
ursionsto brighter maxima. Figure 1 show the overall light 
urve by the VSNET Collaboration(http://www.kusastro.kyoto-u.a
.jp/vsnet/), as an extension of Kato et al. (2000b).In order to 
he
k the persisten
e of the 77-d super
y
le as reported by Kato et al.(2000b), the data of the best-sampled period of JD 2451873{2452040 were analyzed. Theobservations were done as des
ribed in Kato et al. (2000b) and with a 32-
m re
e
torby (P.N.). The total number of observations in this period was 206. Neither Fouriernor Phase Dispersion Minimization (PDM) method (Stellingwerf 1978) gave no 
learperiodi
ity between 10 and 100 d, indi
ating that the 77-d super
y
le has 
ompletelydisappeared (see Figure 2). This 
hange is very reminis
ent of a standstill of Z Cam-typedwarf nova. The possibility that these helium ER UMa stars spend some time in their\standstill" state has been proposed by Kato et al. (2000a) from past observations of CRBoo, and is also 
onsistent with the lo
ations of these obje
t 
lose to the thermal stabilityborder predi
ted by the disk instability theory (Tsugawa and Osaki 1997). The presentobservation �rst 
learly demonstrate su
h a standstill a
tually appears in helium ER UMastars. Su
h standstills have not been observed in hydrogen-ri
h ER UMa stars (ER UMa,V1159 Ori, RZ LMi and DI UMa). This may suggest that mass-transfer rates are morevariable in helium ER UMa stars than hydrogen-ri
h ER UMa stars.
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During this standstill, low-amplitude (� 0:5{1 mag) variations were present throughoutthe period. This may be equivalent to the 22� 1 hr period reported by Patterson et al.(2000). Fourier analysis of the data shows a signi�
ant in
rease of the power near thisperiod, but has a maximum power at a shorter period of � 20 hr (Figure 3). Detailedperiod analysis of the data, by dividing them into several shorter segments, has yieldedthe strongest power in the period of JD 2451971{2452040, during whi
h the period of0:d851 is dominantly seen (Figure 4). However, this period was less signi�
ant between JD2451873{2451970. In the period of JD 2451873{2451930, the variation has possibly had alonger period of 0:d96. These �ndings indi
ate that the � 20 hr variation is one of major
auses of variation in this standstill, but the nature of this variation was highly variableboth in amplitude and period.

Referen
es:Kato, T., Nogami, D., Baba, H., Masuda, S., Matsumoto, K., Kunjaya, C., 1999, DiskInstabilities in Close Binary Systems, p. 45, eds. S. Mineshige, J. C. Wheeler (Uni-versal A
ademy Press, Tokyo)Kato, T., Nogami, D., Baba, H., Hanson, G., Poyner, G., 2000a, MNRAS, 315, 140Kato, T., Stubbings, R., Monard, B., Pear
e, A., 2000b, IBVS, No. 4915Patterson, J., Walker, S., Kemp, J., O'Donoghue, D. B., Stubbings, R., 2000, PASP, 112,625Stellingwerf, R. F., 1978, ApJ, 224, 953Tsugawa, M., Osaki, Y., 1997, PASJ, 49, 75Warner, B., 1995, ApSS, 225, 249
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IS Del (= S 10699) was dis
overed by Ri
hter (1970). Kazzenova and Shugarov (1993)performed extensive photographi
 observations and found that this dwarf nova under-goes outbursts very frequently. The observation by Kazzenova and Shugarov (1993) alsoshowed the existen
e of long outbursts. The above features are in part reminis
ent of ana
tive SU UMa-type dwarf nova, like YZ Cn
. The author started CCD photometry inorder to test this possibility, and found that the obje
t entered a long outburst on 1996September 11.The observations were done on seven nights between 1996 September 8 and 18, using aCCD 
amera (Thomson TH 7882, 576�384 pixels, on-
hip 2�2 binning adopted) atta
hedto the Cassegrain fo
us of the 60-
m re
e
tor (fo
al length = 4:8 m) at Ouda Station,Kyoto University (Ohtani et al. 1992). An interferen
e �lter was used whi
h had beendesigned to reprodu
e the Johnson V band. The exposure time was 90{120 s depending onthe transparen
y. The frames were �rst 
orre
ted for standard de-biasing and 
at �elding,and were then pro
essed by a mi
ro
omputer-based PSF photometry pa
kage developedby the author. The magnitudes were determined relative to GSC 1632.1157 (Ty
ho-2magnitude: V = 12:04 � 0:29, B � V = +0:29 � 0:28), whose 
onstan
y during the runwas 
on�rmed using two 
he
k stars GSC 1632.2126 and GSC 1632.1243. Bary
entri

orre
tions to observed times were applied before the following analysis. Table 1 lists thelog of observations, together with nightly averaged magnitudes.The light 
urve drawn from these data is presented in Figure 1. The outburst lasted atleast for seven nights, and is 
omparable in duration to long outbursts listed in Kazzenovaand Shugarov (1993). The outburst was 
at-topped, whi
h is not 
hara
teristi
 of asuperoutburst of an SU UMa-type dwarf nova. Time-series photometry on JD 2450341 and2450342 did not show any hint of periodi
 modulations attributable to superhumps (Figure2). An analysis using the Phase Dispersion Minimization (PDM) method (Stellingwerf1978) did not yield any signi�
ant signal below 0:d1. Sin
e the maximum length of ea
hrun was 0:d16, the possibility of a longer period 
ould not be ex
luded. All the availableobservations supports that IS Del is an SS Cyg-type dwarf nova (UGSS-type in the GCVS
lassi�
ation), with o

asional long outbursts. The observed amplitude of outburst was2:m9, whi
h 
orresponds to the range of 15.6{18.4 V , by adopting the Ty
ho-2 magnitudefor the 
omparison star.
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Table 1: Nightly averaged magnitudes of IS Delstarta enda mean magb error
 Nd50334.942 50334.944 6.430 0.152 350337.981 50337.982 3.821 0.037 250340.986 50341.149 3.556 0.102 7550341.951 50342.112 3.689 0.143 8550343.037 50343.058 3.593 0.142 1550344.095 50344.096 3.668 0.061 250345.031 50345.033 4.263 0.028 2a BJD� 2400000b Magnitude relative to GSC 1632.1157
 Standard error of nightly averaged Number of frames
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Figure 1. Light 
urve of the 1996 September outburst of IS Del
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ien
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The standstill phenomenon in Z Cam stars has been still poorly understood, even inthe present su

essful era of the disk instability model (for a review, see Osaki 1996).This phenomenon is usually regarded as a state of enhan
ed mass-transfer rate ( _M) indwarf novae (
f. Warner 1995), whi
h mimi
s novalike (NL) systems having thermallystable disks. However, it has been an old and new problem for theoreti
ians to reprodu
estandstills by numeri
al simulations. Meyer and Meyer-Hofmeister (1983) proposed thata normal outburst below the 
riti
al surfa
e density 
an trigger a standstill, whi
h ismaintained by an enhan
ed mass-transfer 
aused by in
reased irradiation. Even the mostre
ent detailed modeling (Buat-M�enard et al. 2001), by taking irradiation and enhan
edmass-transfer into a

ount, is far from satisfa
tory reprodu
tion of observed propertiesof standstills and Z Cam stars. The most striking departure from observations 
an beseen when the system enters a standstill. Theories involving enhan
ed mass-transfer area

ompanied by the in
reased system luminosity, and the disk is thermally most stableat the beginning of standstills. Honey
utt et al. (1998) systemati
ally studied standstillsof Z Cam stars, and 
on
luded that some of them showed damping os
illations whenentering a standstill, on the 
ontrary to theoreti
al predi
tions. The same feature in RXAnd was reported by Szkody and Mattei (1984). However, the 
on
lusion by Honey
uttet al. (1998) was largely based on their observation of HX Peg, whi
h di�ers from other\
lassi
al" Z Cam stars in that it shows relatively frequent and short standstills andrather anomalous behavior in its ex
ursions between standstills and outbursting states(Honey
utt et al. 1998). Whether su
h damping os
illations when entering standstills area 
ommon feature of Z Cam stars, is therefore left as an open question.The author has examined visual observations of Z Cam reported to VSNET(http://www.kusastro.kyoto-u.a
.jp/vsnet/) and found small-s
ale outbursts o

urring inthe early part of a standstill (Figure 1). These visual observations used V -band 
om-parison stars and have typi
al errors of � 0:m2, whi
h will not a�e
t the dis
ussion. Theentran
e to this standstill was not asso
iated with a gradual brightening of pre
edingminima, as observed in Szkody and Mattei (1984) and Honey
utt et al. (1998). Hen
e theobserved phenomenon does not have a feature of damping os
illations. The mean re
ur-ren
e time of these small outbursts is 12 day, whi
h is about the half of intervals (20{25d) of pre
eding normal outbursts, whi
h is di�erent from the phenomenon in Szkody andMattei (1984), who reported small outbursts during standstill having a similar re
urrenttime to those of usual outbursts. The present phenomenon strongly suggests the presen
eof weak disk instability o

urring in the early stage of a standstill, when the a

retion
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Figure 1. Light 
urve of Z Cam. Ti
ks show small outbursts in the early stage of standstill
disk is thought to be most stable. The present dis
overy of departure from theories inthe prototypi
al, and most typi
al, Z Cam star also suggests that su
h departures are a
ommon features of Z Cam stars, whi
h need to be explained by future theories.The authors are grateful to many VSNET members for providing vital observations.
Referen
es:Buat-M�enard, V., Hameury, J.-M., Lasota, J.-P., 2001, A&A, 369, 925Honey
utt, R. K., Robertson, J. W., Turner, G. W., Mattei, J. A., 1998, PASP, 110, 676Meyer, E., Meyer-Hofmeister, E., 1983, A&A, 121, 29Osaki, Y., 1996, PASP, 108, 39Szkody, P., Mattei, J. A., 1984, PASP, 96, 988Warner, B., 1995, Cata
lysmi
 Variable Stars (Cambridge Univ. Press, Cambridge)
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CZ Ori is a very a
tive dwarf nova (DN) that varies from V = 16:6 during quies
en
eto V = 11:2 in outburst (Ritter & Kolb 1998). It was dis
overed by Ho�meister (1928)and �rst photometri
 observations were made by Nijland (1935) and later by Rosino(1941). The star has been monitored by the AAVSO, BAA and VSS, RASNZ ever sin
e.The inter-outburst period is of 26 days (Bateson 1979). Williams (1983) made the �rstlow dispersion spe
trophotometri
 observations of CZ Ori: the spe
trum show a typi
alquies
en
e DN spe
trum with hydrogen and HeI in emissions. Szkody & Mattei (1984)analysed its long-term light 
urve and 
lassi�ed it as a U Gem star, with only normaloutbursts. Szkody (1987) emphasized the narrow pro�le of the hydrogen lines as anindi
ation of the small in
lination of the system. In the same paper Szkody gives the
olours of CZ Ori: B � V = 0:33 and U � B = �1:12, obtained when the system was atlowest level of brightness (V = 16:77); the UBV light 
urve of CZ Ori does not show anyorbital modulation whi
h might be as
ribed to the presen
e of a hot spot in the disk.Spe
tros
opi
 observations of the variable during an outburst were made by Spogli& Claudi (1994): they determined an orbital period of 0:d2147 studying radial velo
itiesof the H� line of the Balmer series and the masses of the two 
omponent of the binarysystem: M1 = 0:94 M� and M2 = 0:56 M�; these values are a

epted and reported byMenni
kent (1999). Ringwald et al. (1994) in the same year measured a value of theorbital period of 0:d2189 and they 
lassi�ed the se
ondary as a star of M2:5�1:0 type. CZOri at quies
en
e was was never dete
ted as an X-ray sour
e during two satellite X-raysurveys (Cordova et al. 1981, Watson et al. 1987).
Table 1B V R
 I
Maximum Outburst 12.43� 0.05 12.42� 0.05 12.36� 0.02 12.11� 0.02Minimum of Light 16.8� 0.3 16.35� 0.15 15.70� 0.06 14.86� 0.04Mean Values at Minimum 15.9� 0.5 15.7� 0.3 15.1� 0.3 14.4� 0.2Outburst Amplitude 3.6 3.3 2.7 2.2De
ay Rates (mag/day) 0.37� 0.02 0.34� 0.02 0.31� 0.02 0.25� 0.02B � V V � R
 V � I
Mean values at Maximum 0.01 0.18 0.46Mean Values at Minimum 0.17 0.52 1.29
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Figure 1. BV R
I
 light 
urves of CZ Ori vs. the Julian Day starting from 2450000. Dotted lines
onne
t 
onse
utive points by natural 
ubi
 splines after rendering the data monotoni
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Table 2: BV R
I
 magnitudes of CZ OriJ.D. (2450000+) B V R
 I
461.4525 16.00� 0.16 16.19� 0.10 15.70� 0.06 14.71� 0.05462.4084 16.70� 0.20 16.06� 0.08 15.61� 0.05 14.86� 0.04464.4150 16.36� 0.20 15.89� 0.07 15.39� 0.04 14.58� 0.03465.4187 15.97� 0.20 15.83� 0.07 15.65� 0.06 14.69� 0.04466.4102 15.98� 0.09 15.93� 0.10 15.45� 0.07470.3591 13.07� 0.07 12.79� 0.08471.4247 13.11� 0.09 12.97� 0.03 12.84� 0.03 12.36� 0.04472.3917 13.17� 0.05 13.11� 0.03 13.01� 0.02 12.70� 0.02473.4352 13.38� 0.08 13.42� 0.06 13.22� 0.03 12.91� 0.03475.3879 14.65� 0.08 14.49� 0.03 14.27� 0.03 13.80� 0.03477.3190 15.72� 0.09 15.65� 0.07 15.15� 0.04 14.48� 0.04481.3748 15.62� 0.05482.3879 15.44� 0.04483.2310 16.30� 0.15 15.56� 0.09 14.55� 0.09487.3591 15.71� 0.06 15.40� 0.03 14.49� 0.04488.3877 16.21� 0.16 15.74� 0.07 15.33� 0.05 14.46� 0.05489.3534 16.06� 0.20 15.70� 0.08 15.03� 0.05 14.25� 0.04496.3594 12.43� 0.05 12.45� 0.02 12.36� 0.02 12.11� 0.02497.3412 12.50� 0.05 12.43� 0.04 12.33� 0.04 12.09� 0.03498.3188 12.54� 0.08 12.48� 0.04 12.46� 0.05499.3427 12.58� 0.05 12.62� 0.03 12.54� 0.02 12.27� 0.02500.3429 12.92� 0.07 12.98� 0.03 12.84� 0.03 12.57� 0.03501.3289 13.36� 0.08 13.28� 0.03 13.17� 0.03 12.90� 0.03502.3053 13.67� 0.04 13.67� 0.02 13.53� 0.02 13.15� 0.02503.3295 14.04� 0.09 14.08� 0.05 13.81� 0.04 13.38� 0.04507.3394 15.55� 0.15 15.48� 0.08 14.98� 0.04 14.30� 0.04508.3113 15.90� 0.20 15.60� 0.08 15.03� 0.06 14.34� 0.05509.3217 15.84� 0.14 15.16� 0.08 14.56� 0.08510.3264 15.60� 0.08 15.05� 0.06 14.38� 0.05513.2787 16.80� 0.30 16.35� 0.15 15.28� 0.13 14.36� 0.05515.3085 15.65� 0.12 15.67� 0.08 15.14� 0.04 14.26� 0.04516.3151 16.30� 0.20 15.92� 0.13 15.30� 0.08 14.36� 0.06518.3369 15.20� 0.14 15.28� 0.07 14.93� 0.05 14.15� 0.01519.3096 15.95� 0.16 15.64� 0.07 15.28� 0.06 14.43� 0.04520.3347 15.18� 0.12 15.40� 0.05 14.91� 0.03 14.19� 0.03520.3756 15.19� 0.11 15.20� 0.09 15.00� 0.05 14.22� 0.05521.3016 15.18� 0.14 15.40� 0.08 14.96� 0.05 14.30� 0.05525.3262 15.33� 0.13 15.66� 0.14 15.19� 0.06 14.22� 0.07525.3785 15.79� 0.15 15.48� 0.08 15.31� 0.06 14.38� 0.04526.3138 15.06� 0.08 14.74� 0.09 14.11� 0.08528.3525 15.87� 0.11 15.82� 0.10 15.26� 0.06 14.33� 0.06529.3319 15.48� 0.13 15.55� 0.05 15.03� 0.04 14.38� 0.03529.3789 16.08� 0.15 15.90� 0.09 15.55� 0.07 14.42� 0.04530.3485 15.13� 0.08 14.68� 0.05 14.19� 0.05534.3127 15.85� 0.12 15.50� 0.06 15.06� 0.04 14.36� 0.04535.3105 15.22� 0.09 15.36� 0.14 14.42� 0.03 13.88� 0.03

Here we present the BV R
I
 photometri
 observations of CZ Ori during the periodfrom 12 January 1997 to 27 April 1997 for a total of 43 days. The instruments usedand the photometri
 te
hniques have been already des
ribed in Spogli et al. (1998). Weused the 
alibration stars reported in Misselt (1996) with the numbers 2, 3, 4, 5, and10. Moreover we 
alibrated these 
omparison stars with the I
 �lter by observing, onphotometri
 nights, several standard stars (Landolt 1992) having B � V from �0:2 to1.4, over a wide range of airmasses. The weighted means of the values obtained are:
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I
(2) = 12:28� 0:05, I
(3) = 13:04� 0:05, I
(4) = 14:20� 0:05, I
(5) = 13:74� 0:05, andI
(10) = 14:40� 0:08.We observed two outbursts with the maximum around JD 2450470 and JD 2450496,and we followed the de
line. Unfortunately, in both 
ases we la
ked the as
ending phase.The light 
urves in the BV R
I
 bands are presented in Figure 1, while Table 1 reports themain 
hara
teristi
s. All the photometri
 data are reported in Table 2. Our data showvariations in the light 
urve during the minimum, more evident at shorter wavelengths,that require more investigation. The light 
urves show a linear de
ay with the averagerates reported in Table 1.BV R
I
 observations of dwarf novae allow to evaluate the opti
al spe
tral behaviourand, therefore, they 
an be used as a test to 
ompare theoreti
al models of a

retiondisk emission. In parti
ular they 
an be used to verify the theoreti
al 
ux distributionof a stationary in�nitely large a

retion disk whose surfa
e elements radiate as a bla
kbody (F (�) / �1=3, see Warner 1995). 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 whi
h 
an help to
onstrain theoreti
al models. To study the behavior of the opti
al 
ontinuum of CZ Oriduring the outburst, we 
onverted the BV R
I
 magnitudes in 
uxes using the 
onversionfa
tors reported by Bessell (1979). The extin
tion 
oeÆ
ient 
an be negle
ted (Bru
h &Engel 1994). The spe
tral 
ux distribution of CZ Ori, during the two outbursts, is welldes
ribed by a power law (F (�) / ��) with the slope � that varies from 0.2 to 0.4. Themean value in this phase is � = 0:31 � 0:05: there is a substantial agreement with thepredi
ted emission from an a

retion disk in a stationary state.
Referen
es:Bateson, F.M., 1979, Publ. Var. Star Se
t. RASNZ, 7, 11Bessell, M. S., 1979, PASP, 91, 589Bru
h A., Engel A., 1994, A&AS, 104, 79Cordova, F. A., Jensen, K. A., Nugent, J. J., 1981, MNRAS, 196, 1Ho�meister, C., 1928, Astr. Na
hr., 233, 34Landolt, A. U., 1992, AJ, 104, 340Menni
kent, R. E., 1999, A&A, 348, 364Misselt, K. A., 1996, PASP, 108, 146Nijland, A. A., 1935, Bull. Astr. Inst. Netherlands, 7, 251Ringwald, F. A., Thorstensen, J. R., Hamwey, R. M., 1994, MNRAS, 271, 323Ritter, H., Kolb, U., 1998, A&AS, 129, 83Rosino, L., 1941, Publ. Bologna, 4, 2Spogli, C., Claudi, R., 1994, A&A, 281, 808Spogli, C., Fioru

i, M., Tosti, G., 1998, A&AS, 130, 485Szkody, P., 1987, ApJS, 63, 685Szkody, P., Mattei, J. A., 1984, PASP, 96, 988Warner, B., 1995, \Cata
lysmi
 Variable Stars", Cambridge University Press, CambridgeWatson, H.G., Sherrington, M.R., Jameson, R.F., 1978, MNRAS, 184, P79Williams, G., 1983, ApJS, 53, 523
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IMPROVED EPHEMERIS FOR AQ ComCSIZMADIA, SZ.1; BORKOVITS, T.2;31 Konkoly Observatory, H{1025 Budapest, P.O. Box 67, Hungarye-mail: 
sizmadia�konkoly.hu2 Baja Astronomi
al Observatory of B�a
s-Kiskun County, H{6500 Baja, P.O. Box 766, Hungarye-mail: borko�ele
tra.bajaobs.hu3 Guest observer at Konkoly Observatory

The light variation of AQ Comae Bereni
es = SV 8064 (�2000 = 12h42m42:s7, Æ2000 =+21Æ5201800) was dis
overed and 
lassi�ed as a W UMa-type star by Ho�meister (1964) buthe did not publish the light-
urve. The obje
t was put into the \Catalogue of E
lipsingand Spe
tros
opi
 Binary Stars in the Regions of Open Clusters" (Krai
heva and Popova,1984) as a possible member of the Coma star 
luster (Melotte 111).The exa
t position was determined by Ski� (1999). The General Catalogue of VariableStars (Kholopov et al., 1998) lists 15:m2 - 15:m7 for the range of variability and 0:d28208 forthe period. A

ording to our best knowledge there is no published CCD photometry forthis star by now and the possible variation of its period has never been studied.In order to determine a new ephemeris we observed this variable on three nights usingthe 1-m RCC teles
ope of Konkoly Observatory. The dete
tor was a Wright CCD 
ameraand V and IC �lters were applied. Comparison stars were GSC 1444-3087 and GSC 1444-1725. Redu
tion pro
edure were the same as des
ribed in Csizmadia & S�andor (2001).Minima obtained by appli
ation of the Kwee{van Woerden method (see Kwee and vanWoerden, 1956) are listed in Table 1.
Table 1: Times of minima of AQ ComMinimum light Error E Type Filter O � CJD 2451924.514 0.002 �3:5 II V +0:0002451924.517 0.001 �3:5 II I +0:0032451925.4982 0.0007 0 I V +0:00032451925.4972 0.0016 0 I I �0:00132451952.6480 0.0004 96.5 II I +0:0000

From these minima we have 
al
ulated the following ephemeris:Min: I = HJD 2451925:498(5) + 0:d28134(23)� E: (1)A

ording to this improved ephemeris O � C residuals are also listed in Table 1.
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urve of AQ Com
Unfortunately, be
ause of the bad weather 
onditions we were unable to obtain a morepre
ise light-
urve. The averaged light-
urve has a s
atter of about 0.07 magnitude. IClight-
urve is plotted in Figure 1.From observations on January 14/15, 2001 standardized magnitudes of the system atphase 0:25 were determined. For this purpose we also observed standard stars in the �eldof M67 open 
luster (Joner and Taylor, 1990). We got that V = 15:26 and V � IC = 0:40at maximum light. The distan
e of the system 
an also be estimated. Ru
inski (1997)gave MI = �4:4+1:3�1:6 logP + 2:3+0:9�0:6(V � I)0 � 0:2+0:2�0:3. The gala
ti
 latitude of AQ Comis 84Æ. Negle
ting interstellar absorption and reddening in the dire
tion of AQ Com wefound its distan
e 2200+200�300 p
 and the system is above the Gala
ti
 plane with about2190+200�300 p
.A
knowledgements. This work has been supported by OTKA Grants T034551 andT030743.

Referen
es:Csizmadia Sz. & S�andor Zs., 2001, IBVS, No. 5045Ho�meister, C., 1964, AN, 288, 49Joner, M.D. & Taylor, B.J., 1990, PASP, 102, 1004Kholopov, P.N. et al., 1998, Combined General Catalogue of Variable Stars, available onthe Internet: ftp://
dsar
.u-strasbg.fr/
ats/II/214AKwee, K.K. & van Woerden, H., 1956, BAN, 12, 327Popova, M. & Krai
heva, Z., 1984, Astro�z. Issled. SAO, 18, 64Ru
inski, S.M., 1997, AJ, 113, 407Ski�, B.A., 1999, IBVS, No. 4721
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CCD PHOTOMETRY OF THE FIELD OF EX CANCRIZHOU, AI-YINGNational Astronomi
al Observatories, Chinese A
ademy of S
ien
es, Beijing, P.R. Chinae-mail: aiying�bao.a
.
n

During a test 
ourse of our CCD photometer, the Johnson V photometry of the �eld ofEX Can
ri in the old open 
luster M67 was obtained. This note presents the preliminaryresults for four of the observed variables: EX Cn
, ES Cn
, EV Cn
 and AH Cn
. EX Cn
is a Æ S
t star and is now found to be a multiperiodi
 pulsator; ES Cn
 is an EA binary,i.e. an Algol-type e
lipsing system; EV Cn
 and AH Cn
 are two EW/KW binaries, i.e.they are 
onta
t systems of the W Ursae Majoris-type e
lipsing variables, with ellipsoidal
omponents of F0-K spe
tral type.The observations were 
arried out with a red-sensitive Thomson TH7882 576 � 384CCD photometer (Wei et al. 1990; Zhou et al. 2001) on the 85-
m Cassegrain teles
opeat the Xinglong Station of the Beijing Astronomi
al Observatory of China in 2000. TheCCD has an imaging size of 13:25� 8:83 mm2 
orresponding to a sky �eld of 12:03� 8:04(1:002/pixel, a pixel size is 23 �m2). Among the stars observed in the �eld of EX Cn
,followings were sele
ted as referen
e:C1 = GSC 00814 01205 (� = 08h51m27:s02, Æ = 11Æ51052:005, 2000.0, 10.8 V ),C2 = GSC 00814 01425 (� = 08h51m31:s94, Æ = 11Æ51016:006, 2000.0, 10.4 V ),C3 = GSC 00814 01311 (� = 08h51m32:s16, Æ = 11Æ50003:005, 2000.0, 12.5 V ),C4 = GSC 00814 01147 (� = 08h51m29:s01, Æ = 11Æ50033:000, 2000.0, 9.9 V ),C5 = GSC 00814 01981 (� = 08h51m39:s24, Æ = 11Æ50003:006, 2000.0, 12.2 V ).The atmospheri
 extin
tion was not taken into a

ount in view of the 
lose spa
ing ofthe observed stars. However, it 
an be largely eliminated by subtra
ting a linear-�tted linefrom the di�erential light 
urves if they are signi�
antly a�e
ted by the 
hanging air massduring a night. The di�erential 
olour e�e
ts between the variables and the referen
e starswere not signi�
ant. The di�erential magnitudes for these four variables are establishedas (EX Cn
 � C4 or C1), (ES Cn
 � C2), (EV Cn
 � C3) and (AH Cn
 � C5). Themagnitude di�eren
es between the 
omparison stars generally show a typi
al standarddeviation of 0:m010. For the nights of photometri
 quality a better value of about 0:m006was obtained. All the above 
omparison stars were dete
ted to be non-variables at thea

ura
y of observation. Exposure times were 30 s and all data were sampled into 60-sbins.A preliminary Fourier analysis based on the data of EX Cn
 
olle
ted on six nights (9,10, 26, 27, 28 and 29 February 2000) demonstrates that the light variations of EX Cn
 
anbe roughly �tted with three pulsation frequen
ies f1 = 17:9978, f2 = 19:5674 and f3 =20:6559 
y
le d�1 having semi-amplitudes of 0:m0047, 0:m0058 and 0:m0039, respe
tively.
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Figure 1. CCD di�erential light 
urves of EX Cn
 from 9, 10, 26, 27, 28 and 29 Feb. 2000
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The �tting yields the residuals with a standard deviation of � = 0:m0049, 
onformingto the observational a

ura
y. The results suggest EX Cn
 is a multi-mode pulsator.Figure 1 depi
ts the observed (dots) and �tted (lines) light 
urves of EX Cn
 from thesix nights. When looking at the third panel and the last two panels of Figure 1, however,we note the poor �t o

urred for the leading part of 26 February, the ending part of thenight 29 February and the most data from 28 February. The reason for the former two
ases might be resulted from bad seeing. For the latter 
ase, it seems that additionalfrequen
ies are still not un
overed.
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During the test 
ourse, ex
ept the 
entered target EX Cn
, other observed stars in the�eld were arbitrarily sele
ted from night to night be
ause of the task of instrument testand variables survey. Therefore the three other binaries were not 
ontinuously observedwith EX Cn
 over all the six nights. Figures 2{4 present the light 
urves we obtainedduring this 
ourse. Detailed information for the binaries needs further observations andstudies. The time-series data are available upon request from the author.A
knowledgements. This work was supported by the Natural S
ien
e Foundation ofChina.

Referen
es:Wei, M.-Z., Chen, J.-S., & Jiang, Z.-J., 1990, PASP, 102, 698Zhou, A.-Y., Rodr��guez, E., Liu, Z.-L., & Du, B.-T., 2001, MNRAS, in press
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OUTBURST PHOTOMETRY OF TmzV36KATO, TAICHI; UEMURA, MAKOTODept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a
.jp,uemura�kusastro.kyoto-u.a
.jp

TmzV36 is a variable star dis
overed by Takamizawa (1998). The J2000.0 
oordinatesare 09h16m50:s7, +28Æ4904200. Takamizawa (1998) reported only two positive dete
tionson 1994 November 29{30. He also reported that the star is visible at mag 18 on DSS 1.Sin
e Takamizawa's re
ord suggested an outburst of a dwarf nova-type variable, the obje
thas been monitored sin
e 1998 by VSNET (http://www.kusastro.kyoto-u.a
.jp/vsnet/)members. No further outburst had been reported until S
hmeer's dete
tion on 1999November 17.528 UT, at un�ltered CCD magnitude of 14.7 (S
hmeer 1999). The rapidrise reported by S
hmeer (1999), together with the subsequent evolution of the event,
on�rmed the suggested dwarf nova-type 
lassi�
ation. The la
k of further outburstsuntil 2001 April supports the low frequen
y of outbursts in TmzV36. We started time-resolved CCD photometry upon this alert, only 1:d3 after S
hmeer's dete
tion.The CCD observations were done using an un�ltered ST-7 
amera atta
hed to theMeade 25-
m S
hmidt{Cassegrain teles
ope. The exposure time was 30 s. A total of 621useful frames were obtained. The images were dark-subtra
ted, 
at-�elded, and analyzedusing the JavaTM-based PSF photometry pa
kage developed by one of the authors (TK).The 
ux of the obje
t was determined relative to GSC 1957.358 (GSC magnitude 12.65),whose 
onstan
y during the run was 
on�rmed by 
omparison with anonymous fainterstars. Bary
entri
 
orre
tions to the observed times were applied before the followinganalysis. The log of observations together with nightly average magnitudes is given inTable 1. The light 
urve drawn from these data is presented in Figure 1.As seen in Figure 1 and Table 1, TmzV36 rapidly faded following the outburst max-imum. The maximum rate of de
line was 1.0 mag d�1, whi
h is 
omparable to those ofnormal outbursts of SU UMa-type dwarf novae. However, some of short-period SS Cyg-type dwarf novae also show similar rapid de
lines. The exa
t 
lassi�
ation of the dwarfnova subtype awaits further observations. The obje
t returned to quies
en
e within 7days of the outburst dete
tion. The measured amplitude of the outburst from this obser-vation was 3:m0. Sin
e Takamizawa's dete
tion in 1994 was 1m brighter than the presentoutburst, there may be two types of outbursts, possibly suggesting the SU UMa-typenature. Figure 2 shows the enlarged light 
urve of the �rst three nights of the outburst.Only rapid fading was observed, and no de�nitely periodi
 modulations attributable tosuperhumps were dete
ted.
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Table 1: Nightly averaged magnitudes of TmzV36starta enda mean magb error
 Nd51501.341 51501.349 2.970 0.044 1251502.141 51502.245 3.519 0.020 20151503.173 51503.340 4.512 0.029 26451504.108 51504.150 5.480 0.318 8051508.349 51508.365 6.258 0.946 2351509.358 51509.370 5.881 0.264 1751512.227 51512.230 5.780 0.492 1051513.222 51513.225 5.866 0.984 851516.333 51516.337 6.425 0.949 6a BJD� 2400000b Magnitude relative to GSC 1957.358
 Standard error of nightly averaged Number of frames
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Figure 1. Light 
urve of TmzV36
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Figure 2. Enlarged light 
urve of TmzV36. Ea
h point represents averages and errors of 0.004-d bins
The authors are grateful to VSNET members for providing visual observations 
overingyears, and P. S
hmeer for promptly and publi
ly notifying the outburst. Part of this workis supported by a Resear
h Fellowship of the Japan So
iety for the Promotion of S
ien
efor Young S
ientists (MU).

Referen
es:S
hmeer, P., 1999, VSNET alert 
ir
ulation, No. 3718 (available fromhttp://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/alert3000/msg00718.html)Takamizawa, K., 1998, VSNET observations, No. 10504 (available fromhttp://www.kusastro.kyoto-u.a
.jp/vsnet/Mail/obs10000/msg00504.html)
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DX And is a well-known dwarf nova with a long orbital period (P = 0:d4405, Bru
het al. 1997). DX And is also famous for its long outburst re
urren
e time (270{330 d,Simon 2000). Only few known 
ata
lysmi
 variables (CVs) have similar 
hara
teristi
s.The best known among these CVs is the famous old nova GK Per, whi
h at the sametime shows dwarf nova-type outbursts. GK Per is also known as an intermediate polar(IP). The dwarf nova outbursts of GK Per is unique in that they show standstills duringtheir rises (
f. Kim et al. 1992). Another noteworthy feature of GK Per is the presen
eof quasi-periodi
 os
illations (QPOs) with periods 2{30 min in outburst (Kato et al., inpreparation). Sin
e DX And has similar system and outburst parameters, we attemptedto sear
h for the possible existen
e of similar modulations during an outburst of DX And.The outburst we studied was the 1996 De
ember one, whose initial rise was dete
ted onDe
ember 10 by R. J. Modi
 at visual magnitude of 13.9. We undertook CCD observationsstarting on the next night.The observations were done on eight nights between 1996 De
ember 11 and 1997 Jan-uary 3, using a CCD 
amera (Thomson TH 7882, 576� 384 pixels, on-
hip 2� 2 binningadopted) atta
hed to the Cassegrain fo
us of the 60-
m re
e
tor (fo
al length = 4:8 m)at Ouda Station, Kyoto University (Ohtani et al. 1992). An interferen
e �lter was usedwhi
h had been designed to reprodu
e the Johnson V band. The exposure time was30{50 s depending on the brightness of the obje
t. The frames were �rst 
orre
ted forstandard de-biasing and 
at �elding, and were then pro
essed by a mi
ro
omputer-basedaperture photometry pa
kage developed by one of the authors (TK). The magnitudeswere determined relative to GSC 3242.510 (V = 12:72, B�V = +0:47), whose 
onstan
ywas 
on�rmed using GSC 3242.216 (V = 13:33, B � V = +0:38). The magnitudes aretaken from Misselt (1996). A total of 355 useful frames were obtained. Bary
entri
 
or-re
tions to observed times were applied before the following analysis. Table 1 lists the logof observations, together with nightly averaged magnitudes.Figure 1 shows the light 
urve drawn from the data in Table 1. The de
line from themaximum was quite linear, at a mean rate of 0.35 mag d�1. This value would be useful infurther 
alibration of the Bailey's relation (
f. Szkody and Mattei 1984). On JD 2450438{2450439, we undertook a long time-series to sear
h for possible QPOs. The exposuretimes were 30 s, yielding a net time resolution of 37 s. Figure 2 shows the enlarged light
urve. The upper panel shows the raw observations. The lower panel shows averaged
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Table 1: Nightly averaged magnitudes of DX Andstarta enda mean magb error
 Nd50428.889 50428.892 0.637 0.008 550438.856 50439.006 0.296 0.002 33050439.861 50439.862 0.597 0.013 350440.853 50440.854 1.037 0.058 350441.855 50441.856 1.419 0.049 350443.009 50443.010 1.796 0.059 350444.877 50444.879 2.356 0.024 550451.870 50451.872 2.289 0.020 3a BJD� 2400000b Magnitude relative to GSC 3242.510
 Standard error of nightly averaged Number of frames
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observations in 0.008-d bins, after subtra
ting the linear de
line. Ex
ept for slow, small-amplitude variations with a 
hara
teristi
 time-s
ale of 0:d05 (Figure 2, lower panel), nosigni�
ant periodi
ity was found between 0:d001 and 0:d1. This observation ex
ludes thepresen
e of large-amplitude QPOs as seen in GK Per.Both GK Per and DX And show slowly developing outbursts, likely explained byinside-out propagation of disk instability (Kim et al. 1992; Simon 2000). There may bea 
han
e that unique features (e.g. QPOs) during outbursts of GK Per is reprodu
ed inDX And, if the origin of su
h features is related to the outburst me
hanism. The presentobservation, however, does not support this possibility, and suggests that the manner ofdevelopment of disk instability may not be the major 
ause of QPOs during outburstsof GK Per. Alternately, the IP-nature may play a more important role in produ
ing theQPOs in GK Per. The 
onsequen
e of the IP-nature on the disk os
illations still needsto be investigated, both observationally and theoreti
ally.

.6

.4

.2

0
DX And

38.84 38.86 38.88 38.9 38.92 38.94 38.96 38.98 39 39.02

.02

0

-.02

BJD - 2450400Figure 2. Enlarged light 
urve of DX And. The upper panel shows raw individual observations. Thelower panel shows the averages and standard errors in 0.008-d bins, after subtra
ting the linear de
line
The authors are grateful to VSNET members for promptly and publi
ly notifying theoutburst.

Referen
es:Bru
h, A., Vrielmann, S., Hessman, F. V., Ko
hsiek, A., S
himpke, T., 1997, A&A, 327,1107Kim, S.-W., Wheeler, J. C., Mineshige, S., 1992, ApJ, 384, 269Misselt, K. A., 1996, PASP, 108, 146



4 IBVS 5098
Ohtani, H., Uesugi, A., Tomita, Y., Yoshida, M., Kosugi, G., Noumaru, J., Araya, S.,Ohta, K., 1992, Memoirs of the Fa
ulty of S
ien
e, Kyoto University, Series A ofPhysi
s, Astrophysi
s, Geophysi
s and Chemistry, 38, 167Simon, V., 2000, A&A, 364, 694Szkody, P., Mattei, J. A., 1984, PASP, 96, 988



COMMISSIONS 27 AND 42 OF THE IAUINFORMATION BULLETIN ON VARIABLE STARSNumber 5099 Konkoly ObservatoryBudapest30 May 2001HU ISSN 0374 { 0676
UNUSUAL SLOW FADING OF STANDSTILL IN AT Cn
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AT Cn
 is a well-established Z Cam-type dwarf nova with 
lear alternations of dwarfnova-type phase and standstills (see Nogami et al. 1999 for the extensive review on thisobje
t). The presen
e of standstills, in addition to outbursts, is the de�ning feature ofZ Cam stars, and standstills are 
onsidered to be equivalent to non-outbursting novalike(NL) variables with thermally stable a

retion disks (
f. Osaki 1996 for a review of diskinstability in dwarf novae). Standstills in Z Cam stars usually terminate with a suddenfading to quies
en
e, whose rate of de
line is roughly equal to the rate of de
line fromoutbursts.The re
ent standstill of AT Cn
 began in 2000 November, and has shown pe
uliarphenomena until now, 2001 May. [N.B. The portion prior to the standstill was not well
overed by observations, sin
e the obje
t was only visible in the morning twilight. Severalnegative estimates with upper limits below 14th magnitudes indi
ate that the obje
t hadnot started this standstill before O
tober.℄ The obje
t has been monitored as a part ofVSNET Collaboration (http://www.kusastro.kyoto-u.a
.jp/vsnet/). Visual observationshave been made by a number of observers, using the 
omparison star sequen
es 
alibratedin the V band. The typi
al error of visual estimates is 0:m2 mag, whi
h will not a�e
tthe following dis
ussion. The light 
urve drawn from these observations is presented inFigure 1. A portion of the long-term light 
urve of AT Cn
 is presented for 
ompari-son in Figure 2, whi
h 
learly shows the normal outbursting state of this dwarf nova.The remarkable di�eren
e between the �gures demonstrates how unusual the present be-havior is. The long-term light 
urve 
overing the 1995{2001 period is also available at
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http://www.kusastro.kyoto-u.a
.jp/vsnet/LCs/index/CNCAT.html . The �rst noti
eableevent during this standstill o

urred in 2000 De
ember (around JD 2451900), an outburststarting from the standstill. Sin
e dwarf nova outbursts are believed to be a 
onsequen
eof thermal disk instability, whi
h o

urs when the mass-transfer rate is below a 
ertainlimit, _M
rit (
f. Osaki 1996), su
h an outburst from the standstill is unexpe
ted if it istriggered by the thermal disk instability. Another small outburst o

urred in 2001 April(around JD 2452026), but this may be of di�erent nature, as it was on the slow fadingbran
h on the standstill, as des
ribed below.The other very pe
uliar feature of this standstill is the slow fading throughout thestandstill (ex
ept two \outbursts" des
ribed above). Su
h a trend is extremely pe
uliaramong all known Z Cam stars. The rate of de
line, measured by linear �tting to thelight 
urve, after removing the two \outbursts", is 0.0054 mag d�1, 
orresponding to thee-folding time of � 200 d, whi
h is totally in
onsistent with the usual fading rate (0.3{0.4mag d�1) of this dwarf nova. This fading rate is more 
hara
teristi
 to slow fadings inVY S
l-type novalike variables (
f. Table 1 of Honey
utt et al. 1994). Together with thesimilarity of standstills with novalike variables, this similarity of fading rate and patternsuggests that we may be witnessing a VY S
l-type phenomenon (temporary redu
tion ofmass-transfer rate) in a Z Cam star. However, as dis
ussed in Honey
utt et al. (1994) andalso in King et al. (1998), the standard disk-instability theory predi
ts that the systemshould undergo dwarf nova outbursts as the mass-transfer rate de
reases. What has beenobserved in AT Cn
 is the 
ontrary: the \outbursts" are mu
h more infrequent and smallerthan in its normally outbursting state.In VY S
l-type stars, an idea has been proposed to solve the same dilemma (Lea
h etal. 1999). Lea
h et al. (1999) 
ould reprodu
e the VY S
l-type fading, without 
ausingmajor outbursts, by taking the irradiation by the hot white dwarf into a

ount. One mayspe
ulate that the same pro
ess may be taking pla
e in the present pe
uliar standstill ofAT Cn
. This is not the only similarity of AT Cn
 with VY S
l-type stars. Nogami et al.(1999) dis
overed an intermittent P Cyg-type absorption feature whi
h they interpretedas winds. Su
h intermittent winds are more 
ommonly seen in VY S
l-type stars, andare rare in dwarf novae. The best example is BZ Cam (originally dis
overed by J. R.Thorstensen and presented in Patterson et al. 1996; see also Ringwald and Naylor 1998).The spe
tros
opi
 eviden
e of similarity of AT Cn
 to BZ Cam was already addressedby Nogami et al. (1999), and the present observation of standstill may be an additionalsupport to the relation between these seemingly di�erent 
lasses of obje
ts. There maybe a 
ommon underlying me
hanism to produ
e the observed VY S
l-type or VY S
l-likefeatures, as well as high-speed winds, in AT Cn
 and BZ Cam. Sin
e some of VY S
l-typestars are suspe
ted to be steadily burning hydrogen on the surfa
e of their white dwarfs(Greiner et al. 1999), the present anomalous state of AT Cn
 would be an attra
tive targetto sear
h for similar phenomenon in a Z Cam-type dwarf nova.
Referen
es:Greiner, J., Tovmassian, G. H., di Stefano, R., Prestwi
h, A., Gonzalez-Riestra, R., Szen-tasko, L., Chavarra, C., 1999, A&A, 343, 183Honey
utt, R. K., Cannizzo, J. K., Robertson, J. W., 1994, ApJ, 425, 835King, A. R., Cannizzo, J. K., 1998, ApJ, 499, 348Lea
h, R., Hessman, F. V., King, A. R., Stehle, R., Mattei, J., 1999, MNRAS, 305, 225Nogami, D., Masuda, S., Kato, T., Hirata, R., 1999, PASJ, 51, 115Osaki, Y. 1996, PASP, 108, 39
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NOVA Aql 2001: ANOTHER V723 Cas-TYPE SLOW NOVA?KATO, TAICHI1; TAKAMIZAWA, KESAO21 Dept. of Astronomy, Kyoto University, Kyoto 606-8502, Japan, e-mail: tkato�kusastro.kyoto-u.a
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Nova Aql 2001 = V1548 Aql was originally dis
overed by M. Collins as a variable starTAV J1907+117 (Hurst 2001a). The obje
t was reported to be at photographi
 magnitude10.9 on 2001 May 11.99 UT. The obje
t was suspe
ted at magnitude 12.1 on Apr. 25,but the measurement may have been a�e
ted by 
rowding of the �eld (Hurst 2001a,b).The possibility as some sort of an eruptive variable was suggested based on the la
k ofbright infrared 
ounterpart on IRAS surveys (Kato 2001). The obje
t was announ
ed asa possible nova (Hurst 2001b). Spe
tros
opi
 
on�rmation as a nova was made by severalgroups (Benn et al. 2001; Shemmer 2001). The nova was observed already very faint(� 12:5{13.0) on May 16{17, suggesting a rapid fade. However, predis
overy photographsby Takamizawa (2001) revealed that the nova was already bright in late February. Thissuggests that the nova had a long premaximum halt before its �nal rise to maximum.Su
h behavior was also observed in previous novae, most notably in V723 Cas = NovaCas 1995. Figure 1 shows the 
omparison between light 
urves of Nova Aql 2001 andV723 Cas. The horizontal s
ales were slightly di�erent between these obje
ts, but theoverall features resemble ea
h other within a fa
tor of � 40% di�eren
e in time s
ales.This striking similarity makes Nova Aql 2001 as a \twin" nova to V723 Cas, the best-observed slowest nova in the modern times. This similarity is 
onsistent with the lowexpansion velo
ity (mean FWHM of 1100 km s�1, Shemmer 2001), whi
h is 
omparableto the small FWHM of 600 km s�1, observed in H� emission line of V723 Cas (DellaValle et al. 1995). The small di�eren
e in the FWHM between these two obje
ts maysuggest that the evolution of Nova Aql 2001 may be more rapid, whi
h looks 
onsistentwith the time s
ales in the light 
urves, but the dire
t 
omparison of values may be stillpremature be
ause the spe
tra were taken at di�erent stages of nova explosions. Thelikely progenitor of Nova Aql 2001 was identi�ed as a star having USNO A2.0 magnitudesof r = 18:7 and b = 19:6 (Uemura et al. 2001). This makes the outburst amplitude of �8mag, whi
h is roughly 
omparable to that of V723 Cas (� 10 mag).Long premaximum halts were also observed in histori
al novae, HR Del and possiblyin DO Aql. The almost identi
al appearan
e of premaximum halts and sharp maximasuggest that a 
ommon me
hanism is responsible for produ
ing su
h, still poorly under-stood, features in slow novae. Both V723 Cas and HR Del showed os
illations after themain peak (as is also seen in the lower panel of Figure 1). If similar phenomenon o

urs inNova Aql 2001, the expe
ted time of the se
ond maximum is around JD 2452080{2452090
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Figure 1. Comparison of light 
urves between Nova Aql 2001 and V723 Cas. The symbols in the upperpanels: dis
overy and predis
overy photographi
 observations by Collins (open triangles), photographi
observations by Takamizawa (�lled squares), visual and V -band CCD observations reported to VSNET(open 
ir
les, in
luding some observations reported to IAU Cir
ulars) and photographi
 upper limits(`_'-marks). The light 
urve of V723 Cas (lower panel) are drawn from reports to VSNET
(late June, 2001), but the expe
ted dates should be treated as approximate sin
e the earlystage of Nova Aql 2001 was not very well sampled. The 
ause of su
h nova os
illations stillbeing poorly understood, intensive observations around this period would be en
ouraged.The authors are grateful to VSNET (http://www.kusastro.kyoto-u.a
.jp/vsnet/) mem-bers for providing vital observations of both novae.
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