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NEW V(RI)C PHOTOMETRY OF SW LACERTAE ANDAB ANDROMEDAEDEREKAS, A.; KISS, L.L.; BEBESI, ZS.Department of Experimental Physi
s and Astronomi
al Observatory, University of Szeged,e-mail: l.kiss�physx.u-szeged.hu

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

The pure instrumental data were standardized in the usual way (e.g. Henden &Kait
huk 1982) and the resulting di�erential photometry is available at the IBVS website(1498 and 692 individual points for SW La
 and AB And, respe
tively). The (V � RC)and (V � IC) 
olour indi
es were 
al
ulated for the epo
hs of V points by linear inter-polation of the neighbouring RC and IC data. We show the obtained standardized lightand 
olour 
urves in Fig. 2, where the data were phased using the updated periods takenfrom Pribulla et al. (2001).
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Figure 1. Di�erential light 
urves of the 
omparison stars of SW La
. The solid lines denote runningaverages (binning length: 20 points).In order to 
he
k the present status of the period 
hange for SW La
 and AB And,we have updated their O � C diagrams. For this purpose, 42 new times of minimumwere determined from the original instrumental di�erential V (RI)C data by �tting low-order (4�5) polynomials to the lowest parts of the light 
urves. In order to 
he
k the
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Figure 2. Standardized light and 
olour 
urves of SW La
 (HJD0=2452190.3326) and AB And(HJD0=2452205.3350).
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Figure 3. The O � C diagram of SW La
 between 1990 and 2001. The ephemeris was taken fromPribulla et al. (1999), while the individual epo
hs of this diagram are available ele
troni
ally at theIBVS website.
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presen
e of some systemati
 di�eren
es between the epo
hs in di�erent photometri
 bands,we have 
al
ulated the mean di�eren
es for both stars. The results for SW La
 arehminV �minRi = �55� 38 s and hminR �minIi = +35� 57 s, indi
ating that there is atenden
y for earlier minima in V than in R, and I minima are simultaneous with R withinthe un
ertainty limit. No signi�
ant di�eren
es whi
h ex
eed the observational errors wasfound in the 
ase of AB And. Table 1 lists the mean of the minima times of the V (RI)
observations for AB And, and the V (RI)
 minima times separately for SW La
.Sin
e the most re
ent period update was published by Pribulla et al. (2001), we
ompared our epo
hs to predi
tions based on their elements (numbers in parentheses).The mean O�C values are the following: SW La
 (P=0.32071510 d, MJD0=51056.2896)hO�Ci = �0:0062 d (� �9 min); AB And (P=0.33189106, MJD0=51534.2504) hO�Ci =+0:0020 d (� +3 min). Longer O � C diagrams 
overing the last 10 years revealed thatthe period of SW La
 has been 
ontinuously de
reasing (well-de�ned downward parabola,as shown in Fig. 3). Contrary to SW La
, AB And had 
onstant period in the last de
ade(see Pribulla et al. 1999 and Borkovits & Heged�us 1996 for dis
ussions of the long-termbehaviour). We 
on
lude that the latest ephemeris given by Pribulla et al. (2001) forAB And is still appli
able, while for SW La
 one should in
lude the long-term behaviourof the period 
hange into the predi
tions with the following quadrati
 elements:HJDmin = 2451056:2903 + 0:32071414(65) � E � 2:57(30) � 10�10 � E2
The light 
urve of SW La
 
learly shows the magnitude di�eren
e between the maxima(ÆV=0.05 mag, ÆRC=0.04 mag, ÆIC=0.03 mag), whi
h is usually attributed to stellar spotson the 
omponents. A spot-�tting analysis is beyond the s
ope of the present paper, herewe only note that BV photometry obtained in 1997 (Kiss et al. 1999) yielded su
h light
urves, whi
h showed larger asymmetries (ÆV=0.10 mag). For AB And, ÆV=0.02 mag,ÆRC=0.02 mag, ÆIC=0.01 mag and signi�
ant asymmetries of the minima were found,suggesting similar spot a
tivity in 2001 as found by Djura�sevi�
 et al. (2000) for 1990 (seetheir Fig. 1). A detailed analysis will address the long-term evolution of spot a
tivity forboth stars, for whi
h follow-up observations are planned in the next few years.This resear
h was supported by the \Bolyai J�anos" Resear
h S
holarship of LLK from the Hungarian A
ademy ofS
ien
es, FKFP Grant 0010/2001, Hungarian OTKA Grants #T032258 and #T034615 and Szeged ObservatoryFoundation. The observations were a
quired during the 
ourse of Astronomi
al Seminars for students of astronomyat University of Szeged. The NASA ADS Abstra
t Servi
e was used to a

ess data and referen
es. This resear
hhas made use of SIMBAD Database operated at CDS, Strasbourg, Fran
e.
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