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CONSTANCY OF PERIOD IN TX CETI

R. K. SRIVASTAVA
Uttar Pradesh State Observatory, Manora Peak, Naini Tal, India

(Received 28 September, 1989)

Abstract. A slightly improved period (P = 097408401) of the eclipsing binary system TX Ceti has been given,
which is based on all available times of minima. The O—C diagrams based on the period given in PPEN
(1980) and based on the new period, have been given. The period of TX Ceti shows fair constancy between
the time interval 1928 to 1988. The present O—C diagrams do not confirm, either the presence of a third
body or the presence of mass transfer as suggested earlier.

1. Introduction

The variability of the eclipsing binary TX Ceti (TX Cet = BD-1°263 =
= 261.1934 = P 2524) was detected by Hoffmeister (1934). The system was later
observed by Piotrowski (cf. Szafraniec, 1959), Tsesevich (1954), Szczepanowska
(1955), Kordylewski (cf. Duerbeck and Ammann, 1978), and BBSAG observers.
Duerbeck and Ammann (1978) secured first photoelectric observations and analysed
the system. Karimie and Duerbeck (1985) and Li and Leung (1987) also analysed the
system using Duerbeck and Ammann’s (1978) observations. In order to see the con-
troversies regarding the presence of a third-body and mass transfer, detailed period
study of TX Cet has been attempted in this paper for the first time.

2. Epoch, Period, and New Period

The epochs and period of the eclipsing binary system TX Cet have been given by various
authors, which are given in Table I. Besides Hoffmeister (1934), Piotrowski (cf.
Szafraniec, 1959), Tsesevich (1954), Szczepanowska (1953, 1955), Kordylewski (1959),
Kordylewski (cf. Duerbeck and Ammann, 1978), Kurochkin (cf. Banachiewicz, 1973),
Kreiner and Winiarski (1978), and BBSAG observers gave times of minima, which are
given in Table II. We have collected 40 minima of TX Cet from the literature.

TABLE I
Epoch and period of TX Ceti

Sl. No. Author Epoch and period

1 Tsesevich (1954) 2431020.270 + 0974084

2 Kurochkin (1970) 2439415.489 + 0974084

3 Duerbeck and Ammann (1978) 2443082.6343 + 0974084025
4 Srivastava (present work) 2425502.499 + 097408401
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By use of these minima, a new period of TX Cet has been obtained after trials,
employing the method of least squares, which comes out to be P = 097408401
(+ 0.90000001), which is not significantly different from the periods given earlier.

3. O-C Diagrams and Period Behaviour

In all, forty minima were available in the literature, which were observed in the time
interval 1928 to 1988. Out of these only two minima are secondary, while the remaining
minima are primary. Also, except the only photoelectric minima, given by Duerbeck and
Ammann (1978), others are either photographic or visual.
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Fig. 1. O-C diagram based on the initial epoch and P = 0974084. The solid and open circles represent
primary and secondary minima, respectively, while the crosses represent mean O-C values.

Fig. 2. O-C diagram based on the initial epoch and P = 097408401. The solid and open circles represent
primary and secondary minima, respectively, while the crosses represent mean O-C values.

Two O-C diagrams (Figures 1 and 2) have been constructed based on the following

ephemeris:
Primary minimum = J.D. 2425502.499 + 0974084E ,
(earlier period)
and
Primary minimum = J.D. 2425502.499 + 097408401E ,
(present period)
respectively.
Both O-C diagrams show that period of TX Cet is almost constant since its earliest
determination.
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4. Earlier Investigations

Duereck and Ammann (1978) first analysed the system using their photoelectric
observations. They could not find a satisfactory solution using the Russell and Merrill
(1952) method, thus they incorporated a third light of 409, to account for the small light
losses during the minima. They also attempted a solution using synthetic light curve
technique method, developed by Hill and Hutchings, and assuming that TX Cet consists
of two strongly distorted Main-Sequence stars, which were, however, not in contact.

" They could not find an exact fit of the light curves, thus they incorporated some other

assumptions.

Karimie and Duerbeck (1985) further analysed the system TX Cet using Duerbeck
and Ammann’s (1978) observations and applying synthetic technique method given by
Wilson and Devinney. They stated that both components of TX Cet had nearly filled
their critical volumina, and TX Cet has reached the terminal age Main Sequence. They
have shown that they are almost in contact phase.

Li and Leung (1987) have again analysed the observations of Duerbeck and Ammann
(1978) with the Wilson and Devinney model. They found that TX Cet either did not
possess a third body at all or else the third light was marginally detectable. They also
found that TX Cet was a semi-detached system with lower mass component filling its
Roche-lobe. It is believed that TX Cet may be evolving from an evolved configuration.
They stated that there was no doubt that the lower mass component had evolved, and
was the mass looser. TX Cet may be in post-evolved contact phase, where the gainer
is now absorbing mass slowly and starting detached from its Roche surface. Thus, the
mass-transfer process is present in TX Cet.

All the above analyses are controversial about the presence of a third light and, the
last two indicate that TX Cet is a semi-detached system, and both the components are
in near contact phase. Also, that slow mass transfer process is possessed by the system.

It is strange that the present O—C diagrams show no evidence of any sinusoidal
variation, i.e., no indication of the presence of a third body. Also, these diagrams show
no evidence of any period change, thus there is no indication of detectable mass transfer,
while even in the post-Main-Sequence evolution there should have been some signs of
mass transfer. This situation is amounting to a paradox. It is strange to note that from
the same photoelectric observations different results have been published in the litera-
ture.

Although the present O—C diagrams do not speak about any period change, yet badly
needed photoelectric minima may reveal some more mysteries of TX Cet in future.

5. Conclusions

Detailed period study of TX Cet has been presented for the first time. The period shows
no evidence of its change, however, it is strange for a semi-detached or for a nearly
contact system. There is also no evidence of any third light being present in the system.
The photoelectric minima are badly needed for TX Cet.
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