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Elipsing binary entral stars of planetary nebulae form a rare lass of variable starswhih are key objets in determining absolute parameters of entral ompat systemsthrough light urve modelling. There are only eight suh objets listed in the latestatalogue of atalysmi binaries, LMXBs and related objets (Ritter & Kolb 1998) andonly two of them, UU Sge (entral star of Abell 63) and V477 Lyr (Abell 46) have detailedanalyses in the literature. Earlier photometri studies of these stars raised the possibilityof period hanges that an be attributed to either mass-losing proesses or other kindof interation between the omponents (UU Sge | Pollao & Bell 1993, V477 Lyr |Pollao & Bell 1994). The main aim of this note is to present new observations whihreveal the reent behaviour of the orbital periods.Un�ltered CCD photometry was arried out on 5 nights in August, 2000 at the Piszk�es-tet}o Station of the Konkoly Observatory. The main reason for doing un�ltered observa-tions is the relative faintness of the observed stars (Vmax = 14:m7 for UU Sge, Vmax = 15:m1for V477 Lyr). The applied instrument was the 60/90/180-m Shmidt telesope equippedwith a Photometris AT200 CCD amera (1536� 1024 pixels, KAF-1600 hip with UV-oating). The �eld of view is 290 � 180 yielding an angular resolution of 1:001/pixel. Theexposure times varied from 60 se to 180 se depending on the atual weather ondi-tions and target brightness. The image redution performed with the standard tasks inIRAF inluded at-�elding with a master frame formed from several individual exposurestaken during the evening twilight. Di�erential aperture photometry was made with theIRAF/APPHOT pakage. In both ases we hose two nearby �eld stars at similar bright-nesses as omparison and hek stars. Their magnitude di�erenes were used to estimatethe photometri auray whih is about �0:01{0.03 mag, the latter value being typi-al during the primary minima (e.g., UU Sge was only barely detetable in the primaryminimum, see below). Individual data are available upon request from the �rst author.UU SagittaeThis star was observed on all of the �ve nights (August 3/4, 4/5, 7/8, 8/9 and 9/10)by obtaining 174 individual CCD frames. There is an optial ompanion (V = 15:m87) ata distane of 2:008 toward PA 92Æ (Ciardullo et al. 1999) whih strongly redues the elipsedepth when inluding its ontribution. Sine our image sale (1:001/pixel) prevented anappropriate removing of the seond light of optial ompanion, we applied an aperture
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photometry that inluded both stars. The redued un�ltered elipse depth was foundto be 0:m9. The light urve exhibits a strong reetion e�et with an amplitude of 0:m3(Fig. 1, left panel).
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Figure 1. Left: the phase diagram of UU Sge with the adopted ephemeris. Right: The O � C diagramof UU Sge. The solid line shows the linear �t, while the dotted line orresponds to the zero level.
We have tried to separate the e�et of the optial ompanion by measuring its bright-ness relative to the hosen omparison stars during the primary minimum, when UU Sgehas a minimal ontribution. By hoosing an aperture radius of 2 pixels we ould exludeUU Sge's light and we alulated the un�ltered magnitude di�erenes between the om-parison stars and optial ompanion. This value was taken when orreting the ombineddi�erential magnitudes using larger aperture. After the seond light removal we obtaineda orreted light urve with an elipse depth of 4:5 � 0:3 mag whih is lose to the realvalue (Bell et al. 1994 reported �V = 4:05� 0:06 mag with the 4.2-m William HershelTelesope). This orretion illustrates the de�nite detetion of UU Sge even in the primaryminimum (Vmin = 19:20� 0:07 mag, Bell et al. 1994). The satter of the orreted lighturve disabled the aurate elipse timing. Fortunately, the primary minimum shows aquite symmetri light urve, thus the diret measurements ould be used for determiningepohs of minimum.Three new times of minimum were obtained by determining the midpoints of several(2-3) hords taken a few tenth of a magnitude above the bottom part of the light urve(Table 1). The estimated timing auray is about 0.0005{0.0007 days (the �rst epoh haslarger unertainty beause of the partial overage). These times of minima were addedto the published values olleted by Pollao & Bell (1993), while a further epoh waspresented by Bell et al. (1994). The �nal sample ontains 33 individual epohs whihwere used to alulate the O�C diagram overing 76 years. The used ephemeris was thefollowing (Pollao & Bell 1993):HJD(Min I) = 2448133:40747 + 0:465069102� E:Early data are photographi, thus their lower auray is the main reason for theonsiderable satter of the �rst part of the diagram. The general appearane suggests aslightly larger, but most likely onstant period whih was determined by a least-squareslinear �t of the O � C values. The �tted slope is (1:05 � 0:49) � 10�7 resulting in aorreted period of 0.46506921(5) days. This is a little longer period than that of by Bell



IBVS 4962 3
Table 1: New times of minima (Hel. JD� 2400000). O�C values were alulated with the ephemeridesgiven in Pollao & Bell (1993) | UU Sge, and Pollao & Bell (1994) | V477 Lyr.Hel. JD E O � CUU Sge 51760.4835: 7799 0.002151761.4120 7801 0.000551766.5285 7812 0.0012V477 Lyr 51764.5163 7693 �0.000251765.4605 7695 0.000551766.4038 7697 0.0004
et al. (1994), however, the di�erene is very lose to the detetion limit. Therefore, weonlude, that our new ephemerisHJD(Min I) = 2451766:5285 + 0:46506921� Eis a marginally improved one allowing aurate phase preditions for the follow-up obser-vations.V477 LyraeV477 Lyrae (Vmax = 15:m1, �V = 1:m5, P = 0:d4717) was observed on three subsequentnights (August 7/8, 8/9 and 9/10), thus only partial phase overage ould be obtained.Although V477 Lyr is similar to UU Sge, there are muh less observations in the literatureas for UU Sge. The most striking feature of the light urve is the strong reetione�et with an amplitude up to 0:m5 (see left panel in Fig. 2). Pollao & Bell (1994)presented the �rst full light-urve analysis for V477 Lyr onluding that Abell 46 may bean example of a `lazy PN' (the entral star is visually bright whilst the nebula itself hasa low surfae brightness), while the seondary omponent is oversized for its mass. Thereare 12 published epohs of minimum whih were listed by Pollao & Bell (1994). Sinethen there were no new observations on this star.
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Figure 2. Left: the phase diagram of V477 Lyr with the adopted ephemeris. Data obtained on the �rstnight were exluded beause of larger satter aused by the unfavorable weather onditions. Right: TheO � C diagram of V477 Lyr. Obviously inaurate photographi data were exluded, while the dottedline orresponds to the zero level.
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Our observations resulted in three new times of minima (Table 1) whih were deter-mined by �tting low-order polynomials to the lowest part of the individual light urves.Sine the primary minimum is only partial, the timing is more aurate than in the aseof UU Sge, with an estimated auray of 0.0003 days. The O�C diagram was alulatedwith the ephemeris in Pollao & Bell (1994):HJD(Min I) = 2448135:50446 + 0:47172909� E:As an be seen in the right panel of Fig. 2, there is no signi�ant variation in theO�C diagram, whih orresponds to a stable period over 40000 yles (about 50 years).A formal linear �t gives a slope of (�1:1 � 1:1) � 10�7 suggesting a relative stability ofthe period �P=P � 1:1�10�7=0:4717 � 2�10�7. Therefore, we onlude that no periodhange an be deteted using the presently available data and follow-up observations anbe planned with the ited ephemeris.This researh was supported by the \Bolyai J�anos" Researh Sholarship of LLK fromthe Hungarian Aademy of Sienes, Hungarian OTKA Grant #T032258 and SzegedObservatory Foundation. The observations were aquired during the ourse of SummerTraining Programme for students of astronomy at University of Szeged. The warm hos-pitality of the sta� of the Konkoly Observatory and their provision of telesope time isgratefully aknowledged. The NASA ADS Abstrat Servie was used to aess data andreferenes. This researh has made use of Simbad Database operated at CDS, Strasbourg,Frane.
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