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PERIOD STUDY OF AW UMA

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

(Received 28 October, 1988)

Abstract. A detailed period study of the eclipsing binary system AW UMa is presented. A new period
(P = 094387317) is given. Period changes in different portions of the O—C diagram, based on new period,
have been estimated. The total change in period (AP) ranges from 2.2 x 10~7 to 2.8 x 10~¢ d, which is
normal for AW UMa systems. Two distinct linear trends of period are visible in the O—C diagram. A third
trend shows a new change in the period behaviour, which is yet to be confined.

1. Introduction

Paczynski (1963) discovered the variability of the eclipsing binary system AW UMa
(=BD +30°2163) and further details were published by Paczynski (1964), Kalish
(1965), Eggen (1967), Dworak and Kurpinska (1975), Ferland and McMillan (1976),
Hart et al. (1979), Mikolajewska and Mikolajewski (1980), Kurpinska-Winiarska
(1980), Woodward et al. (1980), Hrivnak (1982), and Srivastava and Padalia (1986)
studied the system further. Other details of history of AW UMa were given by Srivastava
and Padalia (1986). In this communication, a detailed period study of AW UMa has
been presented.

2. Epoch, Period, and New Period

Epochs and periods of AW UMa, presented by several authors, are given in Table I,
wherein the change in the period of the system is evident.

In all, 55 minima have been collected from the literature. Fortunately, except two, all
are photoelectric. Out of 55 minima 39 are primary and 16 are secondary.

Of the 55 minima, 4 minima (3 primary and 1 secondary) were left out in period
discussion as they gave unusual values of O—C, completely different from the instant
period trend, and are indicated by (?) mark, and are not plotted in the figures. Thus,
only 51 minima have been chosen for the present study. From these a new period of
AW UMa has been obtained employing the least-squares method. The new period
comes out to be 094387317 + 040000002.

3. O-C Diagrams and Period Changes

Al the available minima times, obtained in the interval 1963 to 1988, have been listed
in Table II. Two O—C diagrams (Figures 1 and 2), based on the ephemeris:

Primary Minimum = J.D. 2438044.7808 + 09438727F,
(cf. Hrivnak, 1982; Paczynski, 1964)
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TABLE 1
Epochs and periods of AW UMa

SL. No. Author Epoch and period

1, Paczynski (1964) J.D.2438044.7812 + 09438727

2. Kalish (1965) J.D.2438044.7815 + 094387318

3. Dworak and Kurpinska (1975) J.D. 2438044.7812 + 0943873235

4. Ferland and McMillan (1976) J.D.2438044.7812 + 094387334

5. Mikolajewska and Mikolajewski (1980)  J.D. 2444320.39578 + 0943873234

6. Kurpinska-Winiarska (1980) J.D. 2441333.51870 + 0943873231

7. Woodward et al. (1980) J1.D.2442150.4385 + 0943873234

8. McLean (1981) —  +0%38732

9. Hrivnak (1982) J.D. 2438044.7808 + 0943873382 1.60 x 10~ 1©

1.D. 2438044.7814 + 0943873231
J.D. 2443576.7505 + 0943872917
1.D.2443941.7717 + 0943873212

10. Anderson et al. (1983) J.D.2443980.337 + 09438732
11. Srivastava and Padalia (1986) J.D.2438044.7815 + 094387304
12. Srivastava (present) J.D. 2438044.7808 + 094387317
and

Primary Minimum = J.D. 2438044.7808 + 094387317E ,
(cf. Hrivnak, 1982; the present)

respectively, are given.

Figure 1 shows an average period increase (marked by solid line with an arrow at one
end) of nearly 6.3 x 1072 syr~!, up to recent minimum, which is a very slow rate.
Increasing and decreasing period trends are also apparent around this solid line.
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Fig. 1. O-C diagram based on P = 09438727. Filled and open circles represent primary and secondary

minima values, respectively, while the crosses indicate the mean values. The solid line, with an arrow at

one end, represents the increasing tendency of period. Dashed lines represent increasing and decreasing
tendencies of period changes.
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The O-C diagram (Figure 2) splits up into 9 portions (4B, BC, CD, DE, EF, FG, GH,
HI, and 1J) between points A and J. This figure has been used for period discussion.
The portion AB is sufficiently covered. Portion BC is scantily covered. Portion CD is
also sufficiently covered. Portion DE again appears scantily covered, like HI and 1J. All
other portions are well covered.
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Fig. 2. O-C diagram based on P = (094387317. Filled and open circles represent primary and secondary

minima values, respectively; while crosses indicate the mean values. Dashed lines represent the increasing

and decreasing tendencies of period changes. Upward and downward arrows indicate the year of period
changes.

The O-C diagram (Figure 2) shows two distinct linear tendencies of the period, AE
and EI. The period (AP/P) was increasing in the portion AE at a constant linear rate
of nearly 4.8 x 10~ 7 d, with a total period change AP = 2.1 x 10~7 d. In portion EI,
the period appears to be decreasing at a constant linear rate of nearly
AP/P =13 x 10~ >d, with a total change in period AP = 5.8 x 10~ °d. Portion 1J
shows a slow tendency of period change (or of increase), possessing a
AP/P = 5.9 x 10~ 7 d, with a total period change (AP) of 2.6 x 10~ 7 d. Since at point
J, only one minimum is available, hence, nothing can be said definitely about its
significance. However, being a photoelectric observation at J, it shows a new period
change.

The period changes in different portions of the O—C diagram (Figure 2) have been
estimated on the assumption that period constantly behaves between different epochs
of period change and O-C(S) > 0901 are important for period study. The period
changes (AP) in different portions of the O—C diagram range from 2.2 x 10-7d to
2.8 x 1076d, the average (without considering the sign) being 1.1 x 10~ °d. From
Table I11, it is apparent that the order of period change (AP)is 10~ to 10~ 7 d.

Kurpinska-Winiarska (1980) found a period decrease AP = 5.4 x 10~ ¢ d. Ourresults
show that a period decrease (AP = 5.8 x 10~ ° d) has occurred around the year 1978.
And, possibly, a new period increase is on the way whose occurrence is around 1984,
which is yet to be confirmed. Our results do not suggest that O—C values of secondary
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TABLE III
Changes in period of AW UMa

Portion Interval of cycles AP/P Total change in Period
period AP (days) trend
AB E =12to E = 1026 493 x 107 216 x 1077 I
BC E =1026 to E = 7498 587 x 1077 2.58 x 1077 I
CD E = 7498 to E = 9289 503 x 1077 221 x 1077 I
DE E =9289 to E = 12614 9.32x 1077 4.09 x 1077 I
EF E =12614 to E = 12463 212 x 10-8 093 x 10-° D
FG E = 12463 to E = 14259 440 x 109 1.93 x 10-¢ D
GH E = 14259 to E = 15025 5.09 x 10-6 223 x10°°¢ D
HI E =15025 to E = 17658 638 x 10-° 2.80 x 10~° D
Iy E = 17658 to E = 21069 7.04 x 1077 3.09 x 1077 I
Mean 2.54 x 1075 1.11 x 10-¢

Linear trends AE, EI, and IJ are visible. Graphical values of the other of period change in these portions
are given:

AE E=0to E=12500 4.80 x 1077 2.11 x 1077 1
ET E = 12500 to E = 17700 133 x 1072 5.84 x 106 D
2 E =17700 to E = 21069 594 x 1077 2,60 x 10-7 I

2 Beginning of new period change.

minima are largely dispersed than the O—C values of primary minima as suggested by
Kurpinska-Winiarska (1980). The period change (AP) in the portion AE is not strong
(4.8 x 1077 d) like in the portion 1J.

4. Summary

A detailed period study of AW UMa reveals that period changes (AP) of the order of
10~ 7 to 10~ ¢ are present. Three linear trends of period changes are apparent, out of
which two are definitive. The third trend indicates a new period change. In the first and
third portions the changes in period are not appreciable, however, a change in period
around the year 1978 is appreciable. Our results do not show more dispersion of O-C
values of secondary minima than the primary ones.
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