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PERIOD VARIATIONS IN SZ ARIETIS

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

(Received 5 December, 1989)

Abstract. A new period (P = 197175405) of the eclipsing binary system SZ Arietis has been presented.
Period changes in different portions of the O—-C diagram, with new period, have been estimated. The total
change in period (AP) ranges from 3.64 x 1075d to 4.24 x 10~*d, which is appreciably large. However,
leaving the unusual value, the average period change comes out to be of the order of 6 x 10~ d. The period
changes around the years 1903, 1943, and 1977 are apparent in the O-C diagrams. A sinusoidal variation
is also visible in the O—C diagrams, which indicates that SZ Ari may be a three-body system, having a period
of nearly 66 years.

1. Introduction

Earliest references (cf. Wood et al., 1980) suggest that the eclipsing binary system
SZ Arietis (= SZ Ari = BD + 19°0531 = BV 126) was first observed by Strohmeier
(1958) and it was later persued by Rossiger (1959). Strohmeier (1958) gave photographic
light curve of SZ Ari, and Rossiger (1959) presented photographic light curve showing
large scatter of nearly 0™3. Further details of their work are not available to us. Hilditch
and Hill (1975) gave Stromgren indices of the system.

2. Epoch, Period, and New Period

Minima of SZ Ari have been compiled by Strohmeier and Bauernfeind (1968). Diethelm
(1976, 1980) gave epochs of the system. Epochs and period of SZ Ari, given by various
authors, are given in Table I. The minima of the system are given in Table II. It is evident
that except last three visual minima, the remaining minima are photographic, and no
photoelectric minima is available in the literature. By use of the minima given in Table II,

a new period has been determined, applying the method of least squares, which comes
out to be P = 197175405 (+ 090000005).

3. O-C Diagram and Period Variations

In all, 48 minima were available in the literature, which were observed in the time interval
1902 to 1982. Out of these, 4 minima are found to be secondary, while 44 minima are
primary. Six minima (5 primary and 1 secondary) have not been considered in the means
as they do not follow the smooth, normal period trend. These are indicated by a
bracketed question mark in Table II.

Two O-C diagrams (Figure 1) have been drawn by use of the following ephemeris:
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Primary minimum = J.D. 2415430.608 + 19717543E ,
(cf. Strohmeier and Bauernfeind, 1968)

and
Primary minimum = J.D. 2415430.608 + 197175405E ,
(present)

respectively.
O-C diagrams are split-up in to 4 distinct portions (4B, BC, CD, and DE) between
points A4 to E. Figure 1(b) has been used for period discussion. The observations have

TABLE 1
Epochs and periods of SZ Ari

S. No. Author Epoch and period

1 Strohmeier and Bauernfeind (1968) 1.D.2426414.301 + 19717543E
2 Diethelm (1976) J.D. 2442782379 + 19717543E
3 Srivastava (present work) 1.D.2415430.608 + 197175405E
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Fig. 1. O-C diagram based on P = 19717543 and P = 197175405, respectively. Filled and open circles

indicate primary and secondary minima, respectively, while the crosses indicate the mean O—-C values. Solid

lines represent the increasing and decreasing trends of the period. The thin-lined solid curve is a free-hand

(smoothened) curve, which shows the sinusoidal variation. Dashed curve, based on O—C values of second-
ary minima, also show the sinusoidal trend.
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TABLE III
Period changes in SZ Ari

Portion Interval of cycles Total changes
period AP (days)

AB E=0to E = 481 424 x 1074 (?)
BC E=481to E = 8917 3.64 x 10~5
cD E =8917 to E = 15924 383 x 1075
DE E =15924 to E = 16789 9.93 x 10~5

Mean 1.50 x 10—+

? = unusually high value.
Mean of BC, CD, and DE = 5.80 x 107> d.

been grouped, as shown in Table II, and means have been derived and are plotted as
crosses in both figures. The figure suggests that the period changes have occurred
around the years 1903, 1943, and 1977. Portions AB and BC are well covered. The
portion CD is scantilly covered. Seeing the short interval of time, the portion DE is also
fairly covered. However, being a solitary point at E, its trend is undecided.

Period changes have been assessed in different portions of the O-C diagram
(Figure 1(b)), and are given in Table III. The period change ranges from 3.64 x 10~°d
to4.24 x 10~ *d, which is appreciable. The period change of 4.24 x 10 ~* d is definitely
high and, leaving this value, the average period change comes out to be 1.50 x 107 °d,
which is also appreciable.

4. Features

The light curve of Rossiger (1959) shows high scatter of the order of 07'3. Also, the O-C
diagrams show considerable scatter. In order to find the trend of period, mean O-C
values against cycles have been plotted in the figures as crosses. These mean values
smoothly lie in the portion BC. Thus, there is no doubt that there is a change in the
period. Points C and D are well-defined, thus CD portion is also important for con-
sideration, although it is rarely covered.

5. Third Body

Period patterns are shown by thick solid lines. The diagrams also indicate that a
sinusoidal variation is present in the system. Although, there is large scatter in O-C
values of primary minima, yet O—C values of secondary minima also show a continuous
sinusoidal-type variation. Thus, it is possible that a third body is present in SZ Ari
having a period of nearly 66 years. O—C values of secondary minima, however, show
a steeper variation compared to primary minima, thus it is indicative of some other
complication present in the system.
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Kholopov (1985) classifies the system as EA/DM indicating that it is a detached
Main-Sequence eclipsing system in which both components do not fill their Roche
lobes. This condition does not allow the system to possess such high order of period
changes. Thus, it is evident that probably third boy may be the affecting factor. Accurate
photoelectric minima are badly required to confirm this fact in future.

6. Summary

Detailed period study of SZ Ari, based on up-to-date collection of minima, has been
presented for the first time. O—C values show large scatter, particularly to those of
primary minima. Period jumps, and a sinusoidal variation, indicating the presence of
a third body, are apparent in the O—C diagrams. However, the period changes of the
order of 10~ ° d are strange for a completely detached Main-Sequence system SZ Ari.
The slow mass transfer alone cannot be responsible for such a large period change, thus
the presence of a third body may be plausible source of period variations in SZ Ari.
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