1990Ap&SS. 166. . 171S

PERIOD STUDY OF IT PERSEI

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

(Received 22 September, 1989)

Abstract. A new period (P = 19533731) of the eclipsing binary system IT Persei has been given, which is
based on all available times of minima. O—C diagrams of IT Persei, based on the period given in PPEN
(1980) and based on the new period, have been given. Long-term period changes are not present in the
system, however, some period fluctuations of the order of 10 ~> d are seen around the years 1907, 1921, and
1933.

1. Introduction

Early history of IT Persei (IT Per = BD +43°0561 = BV 11, 975) is not specifically
available in the literature. However, Reim (cf. Banachiewicz, 1960, 1961) appears to be
the first to work on IT Per as per literature available to us. Geyer (cf. Wood et al., 1980)
gave minima and photographic light curve of IT Per. Busch (cf. Wood et al., 1980)
presented a brief review of I'T Per. Photoelectric observations of IT Per are not traceable
in the literature. Detailed period study of the system has been attempted in this paper
for the first time.

2. Epoch, Period and New Period

Early traces of period and epoch determinations are available in Banachiewicz (1960,
1961). Reim (cf. Banachiewicz, 1961) apears to have given a period of 0976493, which
is less than half the presently determined value. Strohmeier (cf. Koch et al., 1963) revised
the period of the system.

Strohmeier and Bauernfeind (1968) compiled minima of IT Per. Busch (1975) gave
photographic minima. Diethelm (1975), Braune (1982), and Hiibscher (1982) and others
gave visual minima of the system. Epochs and periods of IT Per have been presented
in Table I.

We have collected 44 minima of IT Per available in the literature. Out of these two
minima have not been considered in the discussion as they give unusually high values
of O-C. From 42 minima, a new period of IT Per has been obtained after trials, using
the method of least squares. The period comes out to be 19533731 (+ 0¢000001).

3. O-C Diagrams and Period Changes

In all, forty-four minima were available in the literature, which were observed in the time
interval 1902 to 1982. Only 42 minima have been considered in the present period study.
Out of these three minima are secondary, while the remaining minima are primary.
Except the last three visual minima, the remaining minima appear to be photographic.
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TABLE 1
Epochs and periods of IT Persei

S1. No. Author Epoch and period

1 Banachiewicz (1960) - + 0976493

2 Strohmeier and Bauernfeind (1968) I1.D. 2426352.3214 + 19533715

3 Reim (cf. Banachiewicz, 1961) J.D. 2427030.2 + 0976493

4 Geyer (cf. KPAN 1963) J.D. 24270302  + 19533715

5 Geyer (cf. Banachiewicz, 1971) and also J.D. 2427030.2234 + 19533715
Strohmeier (cf. PPEN, 1963)

6 Braune (cf. Banachiewicz, 1984) J.D. 2445022351 + 19533715

7 Srivastava (present work) J.D. 2415666.795 + 19533731

References:

Banachiewicz, T.: 1960, Roczhik Astronomiczny Obserwatorium Krakowskiego, Nr. 31, p. 153.
Banachiewicz, T.: 1961, Roczhik Astronomiczny Obserwatorium Krakowskiego, Nr. 32, p. 103.
Banachiewicz, T.: 1971, Rocznik Astronomiczny Obserwatorium Krakowskiego, Nr. 42, p. 96.
Banachiewicz, T.: 1984, Rocznik Astronomiczny Obserwatorium Krakowkiego, Nr. 55, p. 92.

KPAN (1963), Ephemerides of Eclipsing Binaries of the year 1963, Krakow Polska Acad. Nauk, p. 94.
PPEN (1963), Publications of the University of Pennsylvania Astronomical Series Vol. IX, p. 18.
Strohmeier, W. and Bauernfeind, H.: 1968, Verdff. der Remies-Sternw. Bamberg, Bd. VII, No. 72.

1903 1l 19 27 35 43 51 59 67 75 83 YEARS
+02 — l|9107‘—l T T ITIéaé 17T T 17T 17T 77 Id] T 1
: [ ]
+O1 |- o +0 i 1 533731
%-ﬁs\ o .." b G H I
NI GO TP AR £ S >
-0O.l X7 °
o | o
>—
<t L
LI) | 533715
O 403
+0.2 |—
+0.|
OO0OF
—0O.l
| 1 1 | i
0] 5 10 1S5 20

CYCLES (THOUSAND)

Fig. 1. The O-C diagram based on the initial epoch and P = 19533715. The solid and open circles represent

primary and secondary minima respectively, while the crosses represent mean O-C values. The solid line

with an arrow at one end shows the smoothened line drawn through the O-C values, while the dashed lines
represent the period fluctuations.

Fig. 2. The O-C diagram based on the initial epoch and P = 19533731. The solid and open circles represent

primary and secondary minima, respectively, while the crosses represent mean O-C values. The solid line

with an arrow at one end shows a smooth line drawn through the O-C values, while the dashed lines
represent the period fluctuations.
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Two O-C diagrams (Figures 1 and 2) have been constructed based on the following
ephemeris:

Primary minimum = J.D. 2415666.795 + 19533715E ,
(Strohmeier, 1963)
and
Primary minimum = J.D. 2415666.795 + 19533731E
(present period)
respectively.

Figure 1 shows that the period (19533715), given earlier, was underestimated. The
period behaviour has been discussed on the bases of O—C diagram (Figure 2). This O—-C
diagram splits up into eight portions (4B, BC, CD, DE, EF, FG, GH, HI ) between points
A to I. The individual observations have been grouped as shown in Table II. Their mean
O-C values are shown by crosses in the figures.

The system IT Per shows considerable scatter till 1945. Although, a detailed period
study and estimates of the period changes in different portions of the O—C diagram are
not fruitful in the absence of photoelectric observations, yet some fluctuations of the
period (of the order of 10~ ° d) are apparent in Figure 2, around the years 1907, 1921,
and 1933. After 1933, considering the point C as significant, the period seems to have
stabilized and shows a constant trend. GCVS (1985) classifies IT Per as EA/SD,
indicating that IT Per is a semi-detached system. Thus, period changes of the order of
10~ > d are possible in the system. The O—C values of secondary minima are at larger
variance than those of primary minima.

4. Summary

The O-C diagram based on the new period shows that the period of the system is fairly
constant. Some fluctuations of the order of 10~ > d are seen between the points 4 and
D. O-C values of secondary minima are more deviated compared to the O—C values
of primary minima. Photoelectric minima of IT Per are badly needed for any detailed
period study.
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