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ABSTRACT. The principal aim of the present study

1s to underline the significance of using higher order po-
[ynomials to describe the (O-C) diagrams of eclipsing
binary systems.
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Introduction

In a recent paper (Kalimeris et al., 1994a;) we pro-
posed a new method for the (O-C) diagram analysis
of eclipsing binary systems: that is to describe an (O-
C) diagram using a higher order polynomial and not
to be limited to a second order one (the well-known
and widely used parabola). Do ing so, we were also
able to compute 1n a very simple and accurate way
the orbital period changes of the system and 1ts rate
of variation. The choice of the appropriate polynomial
depends mainly on 1ts RMS error, which reflects to the
accuracy with which the description of an (O-C) dia-
gram 1s made. The latter will in consequence affect the
accuracy of determination of the orbital period varia-
tions. So 1t 1s of great 1mportance to make the right
choice. In the present paper we shall show how sig-
nificant imformation ot the orbital period changes of a
system 1s coming out applying our method, or might

be lost using the old way.

The data and their analysis

The eclipsing binaries RT And (HD 218915, of RS
CVn’s type) and AH Vir (a contact star) are the sy-
stems, which we select as examples 1n the present
study. One can find the data for their construction
in Rovithis-Livaniou et al. (1994) and Demircan et
al. (1991), respectively. Applying our new method to
RT And, we described its (O-C) diagram by a second,

a third and a fourth order polyno mial presented in

Fig.1. Table I lists their corresponding coeflicients and
RMS errors of approximation. For AH Vir (Fig.2), the
description 1s rather complicated, since one has to ap-
ply three different least-squares polynomials connected
by two spline interpolants to achieve a good fit (Kali-
meris et al., 1994a). The orbital period variations and
their rates of change for both systems were computed
(applying Eqgs. 5 and 6 of Kalimeris et al., 1994a) and
are presented m Figs. 3, 4 and 5. In both cases we
have adopted the same weights: 0.1 for visual , 0.3 for
photographic and 1.0 for photoelectric observations.

Discussion

From Fig. 1, where a second, a third and a fourth
order polynomial have been employed to fit the (O-C)
diagram of RT And, one could say that all of them are
describing 1t quite well. This 1s directly coming from
the values of their coefhi cients and RMS errors, which
are very close to each other. However, 1f one pays at-
tention to RMS errors of approximation, will choice
the fourth-order polynomial as the most appropriate
It does not only describe better the (O-C) dia-
gram, but 1t must be recruited to compute the orbital
period changes of RT And (continuous line in Fig. 3).
As regards the contact binary AH Vir, three different
polynomials (connected by spline) have been adopted
to describe its (O-C) diagram. Therefore, we do not
give separate coefli cients as we did before. In Fig.5,
where 1ts orbital period variations are presented by a
continuous line with what we should have 1f the old

method was used (long dashed line), one can see how
much valuable information can be lost.

Olle.

The same 1s true for the period changes of other sy-

stems as well (Kalimeris et al 1994a; 1994b; 1995). And
although the (O-C) diagram of RT And for instance co-
uld be described well enough by a parabola, from the
point of view of RMS errors obviously a fourth-order
polynomial must be employed for 1t, respectively.
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Figs.1-5. (O-C) & P—Pe diagrams (up), dP/dE for RT
0.10 — | | | | And & P-Pe for AH Vir (center), (O-C) for AH Vir
i i (bottom).
0.06 -
E-IJ i ) Doing so, different pictures for their period changes are
- found, as one can notice from Figs. 3 and 4, where the
0.02 - P-Pe 1s presented for different order approximations.
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