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Abstract

Possible effect of tidal and rotational distortions on tlhisational period in pulsating components of eclipsingabis is investigated. An approximation formula for thesatilon period P of distorted component as a function of disto parameters; namely the
mass ratiay = M,/M; andry, = R/a is derived and used in exploring tevariation on the equipotential surface. It was found as etquethat the tidal distortion anél variation in phase increases with increasirgndr,. The P value on the equipotential surface of
the primary component of an eclipsing binary become maximatipoint closest to first Lagrangian point at phase zero anckdses with decreasing local radius. However, the ovemahltion in phase seems always less thapercent which may not be observable.
An observational test on the primary component of the sestaahed binary AB Cas is presented and discussed in terrhe pfédictions.

1 Introduction

New class of pulsating stars as components of eclipsingibmaas discovered recently (Mkrtichian et al. 2002)
they can be detached and semi-detached binaries (Soydughr2@06). Soydugan et al.(2006) provided a cata-
logue of binaries with at least one component in the instglstrip of the H-R diagram. In the case of a pulsating
component in a close binary star system, one can not negkectstortion of the component. Due to proximity
In close binary systems, the components are tidally el@ugwards each other and flattened by rotation. Such
distortions are expected to have an effect on the periodadsore waves travelling inside the star. The compo-
nents of eclipsing binaries observed in orbital planescgsine 90 are visible allaround the equatorial belts. Thus

any observable inhomogenity on the surfaces can be detdwtao)h observations covering one complete orbital

Figure 2: Pulsation period change in phase (due to variatioadiusr) for the primaries of different close binary
Systems (upper panel) and the period analysis results of 2&8(lcwer panel))
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General form of the equation of hydrodynamic motion in auiim is as follows: 145 ’
VP = pV\IJ (1) 135 L
where’P, p, U are the pressure, density and the total potential resgdctiv-or a constant density surface, the 125 |

equation takes the fornf? = pV¥ where the potentiall contains three terms; the gravitational potentialthe
rotationally distorted potentidl,, and the tidally distorted potentidl;:
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Rotationally and tidally distorted binary components aestdered to be in equilibrium in equipotential surfaces. 095 - ppm v e )
P = pW equation requires that on equipotential surfaces the gfemsind pressur® should also be constant.On @
the other hand, the fundamental pulsation pertbdan be estimated by the period of pressure wave which travel
to the center of the star and back, and thus it can be writes\(#ense 1989, Volume |, p.163), as: 4 QObservational test
The observational data (from Soydugan et al.,2003) inolygulsations of semidetached Algol system AB Cas
P A 2r (3) were used In testing the expected phase dependence of g8aipualperiod. The data at different phase intervals
g are analyzed seperately. However, the variation found aligdmatch with our theoreical estimates. Most important

reason of this disagreement can be the insufficent qualilyeoflata for such analysis. Results of the period anal-

ysis are shown in Fig 2. It is very important to have higherligpdata since we divide the light curve into small
hase intervals to find the period at different phases. |fsuesl successisve pulsation periods are different at the
Ame phase due to the fact the ratio of the orbital periodigapan period is not an integer, non-stop observation

to volume), pressur®, and density of the medium. | without day gaps that covers whole period is hardly needed.
For constant pressure and density surfaces:thehould also be constant all over the surface If temperature

dependency Is neglected. Actually, the speed of soundesttirproportional to the square root of the temperag  Discussion

ture of the medlum_for |de§1I gas approximation, howeverﬂmzpqrtlnallty 's neglected in this stuc_ly. Thus, theEven tough we could not proof our predictions observatignacause of the scattering of the data, calculations
fundamental pulsation periadl would be onlyr dependent quantity, as from Eq. (2.3) and equation of SpteecIs(?wow that the pulsation periaf of the tidally distorted components should be phase depgnddéde maximum

sound; value of P takes place at arount'in/ due to maximum radius = (r,,;,;) in that direction at) = 0. It was also

r o r (4) known that theP variation increases with increasig@ndrq values. The relation is shown in Fig 3.

In terms of the local radius of the star in any (or observed) direction, and the speedwida, in the medium. It
Is known thatcg = 4 /7% In terms of the adiabatic index(the ratio of specific heat capacity at constant pressu

Figure 3: PPeriod ratio versus mass ratio relation for fixades ofryg andg = 0.)

for constanics values on the equipotential surfaces. The radios the distorted component in any direction |n 1O ' ' ' ' ' '  15=0.25
polar coordinate8A and¢ Is given by Kopal (1978), as Ll
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Thus% In Eq. (2.4) can be rewritten with the help of Eqg. (2.5), as
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whereF, is the hypotetical mean pulsation period for the mean racljus

3 Theoretical Predictions

Eqg. (2.6) allows us to estimate the variation of pulsationgaeon the distorted surface of the pulsating binary
components. It is expected by considering Eq. (2.6) thatbrad plane ( ford = 90°), for example% ratio varies
around a constant value, being maximum during primary seliwheny = 0° and minimum during quadrature
when¢ = 90° or 270°. ¢, rg ando dependen% variation is represented in Fig. 1 fo5 = 0.15(0.02)0.25 and

g = 0.2 and0.8. Additionally, Fig. 2 shows the calculat%l values for well-known pulsating primaries in Algol
type binaries whose physical parameters are taken fromlBgcdadi al. (2004).

Figure 1: Calculated period ratio versus phase relatiostinrhave; = 0.2 (left panel) and; = 0.8 (right panel)
for differentr. %O values are increasing withvalues at eclipses phasds< 0.0 and0.5)
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