1987Ap&SS. 139. . 373S

RS CVn-BINARY RW COM: A POSSIBLE THREE-BODY
SYSTEM

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

(Received 26 August, 1987)

Abstract. A first detailed period study of the eclipsing RS CVn-binary system RW Com is presented. A new
period (P = 092373455) based on 223 minima is given. The O—C diagrams of RW Com have been presented
for the first time. Types of ten minima have been corrected judging the period trend. Period changes in
different portions of the O—C diagram (Figure 2) have been estimated. The total change in period (AP/P)
ranges from 5.5 x 1077 to 6.4 x 105, Thus, AP ranges from 1.3 x 107 d to 1.5 x 10~ ¢ d. Numerous
minima are available in the time interval 1967 to 1986. This part of the O—C diagram (Figure 2) shows a
sinusoidal variation, thus, it is suspected that RW Com could be a three-body system. The period of variation
due to third body appears to be nearly 16 years.

1. Introduction

The eclipsing binary RW Coma Berenices (= RW Com = 33.1923) was discovered to
be an eclipsing variable by Jordan (1923). Epochs and periods of the system have been
given by various authors (Table I). Diethelm (1974) collected minima of the system but
did not present its O—C diagram and details. Milone et al. (1980) attempted its period
study and found — 0.40 dex ( — 10) day per day. However, Milone et al. (1980) also did
not present any O—C diagram and details of his investigation. Thus, it is apparent that
this system has remained neglected for period study. Since its light curve shows unusual
changes year to year, hence, it is possible that the detection of primary and secondary

TABLE 1
Epochs and periods of RW Com

S1. No. Author Epoch and period

1 Prager (cf. Beliawski, 1924) 1.D.2419127.234 + 092373476

2 E.O. (cf. Beliawski, 1924) J1.D.2419127.234 + 09237350

3 E.O. (cf. Beliawski, 1924) J.D.2419127.234 + 09237350

4 Beliawski (1924) 1.D.2419921.404 + 09237350

5 E.O. (cf. Beliawski, 1924) 1.D. 2420212.638 + 09237350

6 Jacchia (1931) J.D. 2425760.380 + —

7 Pagaczewski (1949) 1.D.2433040.4 + 092373405

8 Pagaczewski (cf. Koch et al., 1963) J.D. 2433040.406 + 092373405
9 Diethelm (cf. Wood et al., 1980) 1.D.2439637.439 + 092373459
10 Kukarkin et al. (1971) J.D. 2440022.416 + 0923734610
11 Milone et al. (1980) 1.D. 2440022.4163 + 092373459
12 Lelarko (1987) 1.D. 2446175357 + 09237342
13 Srivastava (present work) 1.D.2419127.234 + 092373455

E.O.: earlier observations (1911, 1913, and 1914).
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minima are confused. In this communication we have collected 231 times of minima
from the literature and attempted its detailed period study for the first time.

2. Epoch, Period, and New Period

As mentioned above many observers presented epochs and periods of the system, which
are listed in Table I. There appears no systematic trend in the period changes.

Out of 231 minima, 19 are photographic and the rest are visual. Few photoelectric
minima were given by Milone et al. (1980), but they were not included in the discussion
as they gave unusual O—-C values, which did not fit in the regular trend of the period.
Probably, these minima (Table 6 of Milone et al., 1980) are in a different form than
adopted by us for the period study. These minima have also been tried considering their
fraction of J.D. in phase yet they did not show any conformity with the period trend.
Out of 231 minima, 103 are secondary, while the rest are primary. From all these
minima, a new period of RW Com has been obtained after trials employing the method
of least squares, the new (corrected) period comes out to be 092373455, using the initial
epoch.
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Fig. la. O-C diagram of RW Com based on the period quoted by Prager (cf. Beliawski, 1924). Solid lines
represent the period trends while the solid curve represent the sinusoidal variation.

Fig. 1b. Part of the O—C diagram (Figure 1(a)) in the time interval 1967 to 1986 in a magnified form. The
solid curve represents the sinusoidal variation.
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3. O-C Diagrams and Period Changes

In all 231 minima, which are observed in the time interval 1910 to 1986, have been listed
in Table II. Out of these 8 minima have not been used in the present study as they have
appeared to be wrong. Thus, nearly equal number of primary and secondary minima
are available, O—C diagram (Figure 1) is based on the ephemeris:

Primary Minimum = J.D. 2419127.234 + 09237350E
[Prager (cf. Beliawski, 1924)]

This diagram shows erratic period changes before 1967. Since 1967, the period appears
to have settled down, and shows a continuous declining trend till 1986 at rate of 1 min
per year. On this continuous declining trend, a sinusoidal variation is apparent, which
suggests the presence of a third body in the system.

The second O-C diagram (Figure 2) has been constructed from the following
ephemeris:

Primary Minimum = J.D. 2419127.234 + 092373455E .

[Prager (cf. Beliawski, 1924)] (corrected)
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Fig. 2a. O-C diagram based on the corrected (present) period. The solid lines represent the period trends
while the solid curve represents the sinusoidal variation.

Fig. 2b. Part of the O—-C diagram (Figure 2(a)) in the time interval 1967 to 1986 in a magnified form. The
solid curve represent the sinusoidal variation.

© Kluwer Academic Publishers * Provided by the NASA Astrophysics Data System



vL61 ‘€ ‘ST S99 T 9000 — #5598 6L0°0 + 75598 1 A OEP0L96EVT
vL6L ‘€ ‘ST S99 T €000 — LES98 £80°0 + $£598 I A 66£9996EVT
vL6Y ‘€ ‘ST S99 . (L)9v00 + €598 @eero+ 1$198 I A 197°9Y96EHT
vL6Y ‘€ ‘ST S99 e ¥000— €000~ 89¥98 61198 7800+ €800+ 99¥98  LI¥98 I A T6ESEV6EVT
vL6L ‘€ ‘ST S9q T 0000 S1t98 $80°0 + €198 I A SPPLEI6EVT
0861 ‘Sp1 ‘IIX Nddd M P 90070 - S1t98 6L0°0 + €1+98 I A 6EVLEIEEYT
6V61 ‘PT MDsiDY
'SqQO UOLSY 041D 3d 12070 - 07986 8500 — 6198S I A 90V OYOEEYT
1€61 ‘S8€ ‘TPT NV ef 1S0°0 + LY6LT vL0°0 — LY6LT I A 08€09LSTHT
Y261 ‘6€1 ‘TTT NV ag ¥10°0 + 058¥ 8000 — 058y I 8d  pLE8LTOTYT
Y61 ‘6€1 ‘TLT NV og T00+ yILY 100°0 + vTLY 1 3d  9Ly'8YTOTHT
¥T61 ‘6€1 ‘YTT NV og €200+ €LSY 7000+ €LSY I 8d  8€9'71T0THT
< ¥T61 ‘6€1 ‘TTL NV °d 8100+ 8100+  S609%  €LSY €000— €000—  S609F  €LSH 1 8d  €€971T0THT
m vZ61 ‘61 TTT NV o 12070 + S'OLYY 0000 SOLYY II 8d  go¢'s810THT
g Y61 ‘6€1 ‘TTT NV °d 800°0 + $'99pY 100 - $'99hY 11 3d  9peL810THT
> ¥Z61 ‘61 ‘TTT NV ag €100+ S'105¢ 7000~ ¢'10S€ 11 8d  €1€85661VT
A vZ61 ‘6€1 ‘TLT NV od 81070+ S08YE 70070+ $'08pE 11 3d  €6E'ES661HT
; v10°0 + S'8IPE 7000 - S'8IvE
& vT61 ‘6€1 ‘TLT NV °g 7100+ 9pEs €000 — 9pEE I 8d oy 1T661¥C
¥T61 ‘6€1 ‘TTT NV og 1100+ 9pee $00°0 - 9tEe I 8d  ¢ov1T661VT
¥T61 ‘61 ‘TTT NV og €00°0 + S'6LE 10070 + S'6LE I 8d  Q1€°L1T61HT
¥T61 ‘6€1 ‘TITL NV og £00°0 - 9p¢ #00°0 — 9p€ I 8d  €5€'60T61FT
vT61 ‘6€1 ‘TTT NV ag T000— ¥000-  PIIE  SLEE €000 — 900°0— PIIE S'LES II 8d  peeLOT6IvT
¥T61 ‘6€1 ‘TTT NV od €000 — $'LST $00°0 — $'LST It 3d  gpe88161vT
¥T61 ‘6€1 ‘TTT NV °g €000 — $'9€T ¥00°0 — $'9¢T I 8d  p9¢€8161¥T
¥61 ‘6€1 ‘T NY (99 1) 1d 00050 0 00050 0 I 38d  pETLTI6IVT
sanfeA D-0O §91042 sanreA -0 S9104d
.wo UBIN UIO .wo UBIN 20%0 .wo Emoz QIO .wo UBIN 20%0
ISA '$qO .wo
uoﬁouo.uo.m -138qQO mm.vmmevo = d P91331I00 UO paseyq ommhmmmo =d uo Uowmmw "UIA DQ%H O.Q.h
© wo) MY Jo BWIUIy
o

SELE " "6ET 'SSPAV/86T

II 474VL

© Kluwer Academic Publishers * Provided by the NASA Astrophysics Data System



377

vL6Y ‘€ ‘ST ST | 10070 - £7306 $90°0 + 1¥306 I A 01¥'8890bFC
vL6T ‘€ ‘ST S99 ™ 8000 — $'81806 8500 + $'91806 II A 6857890PT
vL61 ‘€ ‘ST S99 o 6000 — ¥80L6 LS00+ 78L06 I A 66EVLI0PYT
vL61 ‘€ ‘ST S99 o 0100 — $'9TH06 8500 + SYTr06 II A LYS68S0VHT
vL6T ‘€ ‘ST S99 )| @vioo+ $5568 (L) s80°0 + 75568 I A 98Y'T8EOVYT
vL61 ‘€ ‘ST S99 o 7000 - S'6¥S68 0L0°0 + S'LYS68 I A €OVISE0VYT
vL6T ‘€ ‘ST S99 o €000 $'S6¥68 690°0 + S E6v68 II A 985'89€0VPT
vL61 ‘€ ‘ST S99 av L000 — $'69¥68 990°0 + S'L9Y68 I A 11¥T9E0bbT
vL6T ‘€ ‘ST S99 T £00°0 — SIEV68 690°0 + S'6TH68 1I A S6EESEOVPT
vL6T ‘€ ‘ST S99 ay 91070 — S'IEP68 96070 + $'6TH68 1 A T8EESEOVPT
vL61 ‘€ ‘ST S99 gy 7000 - S'61168 0L0°0+ S'LIY6S I A 8YS0SEOPPT
vL6Y ‘€ ‘ST sS4 ad 8000 — v6£68 $90°0 + 76£68 I A 06V PYEOVPT
s vL6Y ‘€ ‘ST sS4 T ¥00°0 — SEE68 890°0 + ££€68 I A 06V0EE0VPT

3 90070 — S9€683 990°0 + £9€68
2 vL6Y ‘€ ‘ST Sgg T 900°0 — S'E1£68 L9070 + SIT1E68 11 A 98€STEOVHT
o vL6Y ‘€ ‘ST Sg4 ad #00°0 + $'96768 LLOO+ SY6T68 I A 19€T1TE0VHT
- vL6Y ‘€ ‘ST S99 ™ L0070 — $'96768 9900 + SY6768 I A 0SEITEOVPT
m vL61 ‘€ ‘ST S99 ay 1000 - 88768 TLO0+ 98768 I A SEC6IEOVHT
= vL6Y ‘€ ‘ST Sg4 )| 8000 — 88768 $90°0 + 98768 I A IEE61E0VPT
© vL6T ‘€ ‘ST S99 ad 8100 — 08768 $S0°0 + 81786 I A TTYLIEOVHT
o vL61 ‘€ ‘ST S99 T 8000 — $'SLT6S $90°0 + SELT68 11 A S9E9IEOVPT
vL61 ‘€ ‘ST S99 ad 1100 - $'SLT6S 79070 + S'ELT6S 1 A T9E91E0VPT
vL61 ‘€ ‘ST S99 ad @100+ $'6H088 (0)060°0 + $€h088 I A 6VPYT00VYT
vL61 ‘€ ‘ST S99 dH ¥00°0 — LEOSS SLO0+ $£088 I A 91¥'TTOOVYT
vL61 ‘€ ‘ST sS4 MIN L0050 — LOO0O— §L6LLLE — TO6LS €L0p0+ TLOO+ 8'S6LLS  006L8 I A 1LE0666EHT
vL6Y ‘€ ‘ST sS4 ™ 0100 - 0L9LS 0L0°0 + 899.8 I A POESE66EHT
vL6Y ‘€ ‘ST S9q ™ S0060 — T85L8 9L050 + 08SL8 1 A STPPI66EPT

mogm> UIO mo_o\no wus—m> UIO mBQAo

JouedsIN D-O Jo uBs|y L10)%e) JOUBIN D-0O JO UBS|y kD
oA 'SqO mo

0050&0@0& -uOmDO mm.vmmen.vo =d kuou.ﬁoo uo vamm Ommmemo =d uo UOmmm .ﬁ_z OQ%H O.Q.H

SELE " "6ET 'SSPAV/86T

(panuuod) [T 3190

© Kluwer Academic Publishers * Provided by the NASA Astrophysics Data System



vL6T ‘€ ‘ST Sgq WL 0100 - S'8E1S6 9€0°0 + $'9£156 II A 6T6LOLIYPT
vL61 ‘€ ‘ST S99 gy £00°0 — €€156 £40°0 + 1€1S6 I A 0T990LI¥HT
vL61 € ‘SI sS4 T 6100— S'682¥6 €00+ G'L8TY6 II A YOY90STHH T
vL61 ‘€ ‘ST S99 ay 8000 — ThIve £40°0 + ovIve I A 90V ILY VYT
vL6T ‘€ ‘ST sS4 ™ L100— STI0Y6 SE0°0 + $600v6 (911 A VTPOVYIPET
vL6T ‘¢ ‘ST Sg9 dH 0000 LOOY6 1500 + S00v6 1 A TLE6EVIVPT
vL61 ‘€ ‘ST S99 o S000— T'S86£6  LOOV6 P00+ 9¥0°0+ TE86E6 SO0V I A LIE6EVIVPT
vL6T ‘€ ‘ST S99 dH 2000 — SY66£6 0500+ $'T66£6 11 A POVISYIVHT
vL61 ‘€ ‘SI S99 ad 8000 — 608€6 $H0°0 + LOSE6 I A OLETEETIVHT
vL6T ‘€ ‘ST Sgg ad 6000 - S08€6 700+ £08€6 I A OZFI6EIPYT
vL6T ‘€ ‘ST S99 ai 2000 - 108€6 0500 + 66LE6 I A LLYO6ETVYT
vL6T ‘€ ‘ST S99 ™ L000 - $'904T6 7500+ SHOvees II A V6V6S0THPT
60050 — 1L126 7500+ 69126
< vL61 ‘€ ‘ST S99 T 01070 - G'GE616 1S0°0 + S'EL6l16 II A TOLLY60VHT
>
<
m vL6T ‘€ ‘ST S an $00°0 - S0L016 090°0 + $'89016 II A EOVTYLOVYT
> vL61 ‘€ ‘SI S99 A 20070 - $'99016 £90°0 + $'$9016 II A ST IVLOVYT
% vL6T ‘€ ‘ST sS4 A 90050 + 1¥016 1LO°0+ 6£016 I A TOVSELOYHT
v vL61 ‘€ ‘ST S99 ad 1200 - $TE016 00 + $'0£016 II A 89€EELOVHT
o vL6T ‘€ ‘ST Sgg aq 1200 - SHT016 vr0°0 + $'Z2016 11 A 69V TELOVIT
vL6T ‘€ ‘ST Sqg ad 1100- 66606 ¥$0°0 + L6606 I A 9TYSTLOVYT
vL6Y ‘€ ‘ST sS4 a¥ 80070 + $'8L606 €L0°0+ $9L606 I A 08S0TLOVHT
vL61 ‘€ ‘ST S99 ad 11070~ S0P606 $S0°0 + $'8€606 II A THSTILOVHT
L0050 — 9'9€606 65050 + 9'v£606
vL6] ‘€ ‘ST sS4 ad S00°0 - 0606 190°0 + 8€606 I A 6TFIILOVYT
PL6T ‘€ ‘ST ST e £00°0 + 68806 6900 + £8806 I A £8€'8690¥FT
vL61 ‘€ ‘ST S99 ad S10°0 - 09806 150°0 + 86806 (91 A IEFT690VPT
vL6Y ‘¢ ‘ST S99 ad $T0°0 - $'65806 1400 + $'L5806 11 A E0£T690VPT
vL6T ‘€ ‘ST S99 ay 10050 + £7806 TLOR0 + 1¥806 I A LI¥8890bHT
sanfea D-Q S9[0KD sanfeA D-0 §9]042
Jouedaly D-Q Jo uesy 9PkD Joueds]y D-O Jo ues]y ILD
JIOA ‘$qo ,wo
% RN ) -198Q0 SSYELETH0 = d P9I0ALI0d UO paseq 0S€LETH0 = d uo paseg Uiy 9dAL °ar
o

SELE " "6ET 'SSPAV/86T

(panupuod) [T 2190

© Kluwer Academic Publishers * Provided by the NASA Astrophysics Data System



379

RS CVn BINARY RW COM

vL61 ‘1 ‘ST S99 DA 9000 — 98696 €00+ 78696 I A 6IVOVITHYT
vL61 ‘1 ‘ST S99 T 1100 — 18696 LT00+ $'6L696 II A OPESYITYIT
vL61 ‘1 ‘ST S99 gt 100°0 + §'LS696 0v0°0 + 6’65696 II A T996E1 TP T
vL61 ‘1 VI S99 ad 000 + LT696 w00+ §T696 1 A STYCELTHY T
vL6T ‘1 VI S94 T 000~ TL896 £€0°0 + 0L896 1 A T9C611THYT
vL6T ‘1 VI S99 T 9000 - 9L96 €00 + YPLI6 1 A 95V 680TYYT
€L61 ‘T ‘€1 S99 T 0000 66596 Sr0'0 + $'L6596 11 A 969PS0TYY T

£00p0 — ¢0¥S96 000 + G'8€596
€L61 ‘T ‘€I S99 ™ §00°0 - S'18¥96 Ge00 + S'6LY96 11 A 6L9970TY¥T
yL61 ‘€ ‘ST S99 (919 0000 LTLS6 P00 + "GTLS6 I A LOYLY8IVYT
vL61 ‘€ ‘ST S99 WL 100°0 — LTLS6 £v00 + STLS6 I A 909LYSIvY T
vL6T ‘€ ‘ST S99 WL £00°0 + TOLS6 LY0'0+ 00LS6 1 A 9LYIV8IVPT
vL61 ‘€ ‘ST S99 ot 1000 — $8956 7700 + 78966 I A 00V’ LESIVYT
¥L61 ‘€ ‘ST S99 DY 2000 - 78956 oo+ 78966 I A 66E°LESTIVYT
yL61 ‘€ ‘ST S99 WL 9000 — STLIS6 8€0°0 + S'0L9S6 11 A 999Pe8IVP T
vL61 ‘€ ‘ST S99 (92 1 L100— ¢'vS9¢6 LT00+ §'TS9S6 11 A T8E0E81VVT
yL61 ‘€ ‘ST S99 dH 1000 — S9v966 ¥v0°0 + S¥r9<6 II A 00S'8C8I¥P T
vL61 ‘€ ‘ST S99 T L0000~ $79S6 £v0°0 + £2956 I A 06£°€T8IVYT
vL61 ‘€ ‘ST S99 T 2000 - IISY £v0°0 + $'00SS6 1I A ITEP6LIVYT

0050 P'T0SS6 TP0p0 + ¥'005S6
yL61 ‘€ ‘ST S99 WL ¥00°0 — 00556 I+0°0 + 86¥56 1 A STLEOLIVYT
vL61 ‘€ ‘ST S99 WL €000 — 96¥56 100 + y6v56 I A 9ILLTOLIVYT
yL61 ‘€ ‘ST S99 T 0000 61156 SO0+ LI¥S6 I A VOSPLLIVPT
vL61 ‘€ ‘ST S99 N.L L0000~ 78ES6 8¢€0°0 + 08£S6 1 A SILSOLIVPT
vL61 ‘€ ‘ST sS4 WL 2000 + 8LESH Lv00+ 9LES6 I A SLLYILTVPT
vL61 ‘€ ‘ST S99 T L00°0 — $9£66 8€0°0 + 79€S6 I A eWI9LTVP T
vL61 ‘€ ‘ST S99 WL £00°0 + $90£56 6v0°0 + SP0ESH II A 908 LyVLIVYT
vL61 ‘€ ‘ST Sa9 WL 80050 — 90£$6 8¢0p0 + Y0ES6 I A 9L LYLIVYT

sanea D—Q s9[040 sonreA D-0O S9[0A2

Joueds]A D-O JO Ul 919kD JouedlN D-0O  Jo uBdN IPLD
I9A '$qO Jo

20U2I9JOY -198G0 SSPELETH0 = d P109110D UO paseq 0SELETH0 = d UO paseqd  UIN odAL °ar

SELE " "6ET 'SSPAV/86T

(panupuod) ] 2190

© Kluwer Academic Publishers * Provided by the NASA Astrophysics Data System



SL6l ‘T ‘tT 94 dH S00°0 + 88986 9¢0°0 + 98986 I A T6E0SSTHPT

SL61 ‘T ‘TT S99 o) 9000 — 78986 ¥20°0 + 78986 I A ISV 6YSTYrT

SL61 ‘T ‘TT S99 dH LOO0 + 05986 8€0°0 + 84986 I A SLETYSTHHT

SL61 ‘T ‘T S49 dH 8000 + 9$986 6£0°0 + ¥986 I A 9TV OVSTHRT

SL6Y ‘T ‘TT S99 oY ¥00°0 + 02986 SE00+ 81986 1 A OLEVESTHPT

SL61 ‘T ‘TT S99 o) 9000 — 71986 ¥20°0 + 01986 I A THETESTYHT

0000 0'L8586 1€0°0 + 678586

SL6T ‘T ‘TT S99 e y10°0 + 96586 SP00 + 76586 I A S9$°8TSTHVT

SL61 ‘T ‘TT S99 e 9000 + 61586 LEOO+ LLS86 1 A TISYISTHYT

SL61 ‘7 ‘tT 894 o4 7000 - 99686 0£0°0 + #9586 I A 6TVITSTHYT

SL61 ‘T ‘TT S99 o). L00°0 — 67586 ST0°0+ LYS86 I A 68€LISTYIT

SL61 ‘T ‘7T S99 ™ 9000 — 07586 9200 + 81686 I A 92901STHPT

SL61 ‘T ‘7T S99 e L0000 + 91586 3€0°0 + ¥1586 I A 0LS'60STHYT

SL61 ‘T ‘TT S99 X 100°0 - Sh6186 1€0°0 + $'T6V86 11 A 09FPOSTHIT

« SL61 ‘T ‘IT S99 e 90070 + 0686 LEOO + 88¥86 I A 86€€0STYYT

> SL61 ‘T ‘1T S99 e ¥00°0 + S 18486 SE0°0 + S'6LY86 II A 6LETOSTHPT

I SL6T ‘T ‘0T S99 e 2000 - 12286 0€0°0 + 61786 I A PYS6EPTHRT

m SL61 ‘T ‘0T 44 e S00°0 - SOL186 8700 + $'89186 1 A 9SSLTYTYHT
o4
wv

N vL6T ‘T ‘O1 ST4 ad 0000 0I€L6 LEOO+ $'80€L6 II A YYYETTTIYT

& vL6T ‘1 ‘ST S99 oY $00°0 — ¥81L6 TE00 + T81L6 I A PIVESITHPT

vL6T ‘1 ‘ST S99 oy 10070 + S'8SILG 8€0°0 + $9STL6 1I A 89€L8ITHPT

vL6l ‘1 ‘ST S99 oY 100°0 + S911L6 6£0°0 + SyiiLe (11 A 00V LLITHPT

vL6l ‘1 ‘ST S99 dH 000°0 S9TILG 8€0°0 + SyIiLe  (O)II A 66ELLITYPT

vL61 ‘1 ‘ST sS4 o4 000°0 LEOL6 8€0°0 + SE0L6 I A 6TS'8SITHPT

vL61 ‘1 ‘ST sS4 To):{ 1000 - T€0L6 LEOO+ 0€0L6 I A TYELSITHHT

vL6T ‘1 ‘ST S99 oY (L€z00- 8T0L6 (L)s100+ 9Z0L6 I A 0LEISITHIT

vL61 ‘1 ‘ST S99 9} [10050— ¥000+ TLIOL6  ¥6696 LEOR0+ THOO+  €STOL6  T6696 I A LTESYITHYT

vL6T ‘1 ‘ST S99 9} | #0050 + 06696 Th0p0 + 88696 1 A SLELYITHPT

mu—.:.m\w -0 muﬁo%o m®=~m> UIO woﬁo%o
JouedlN D-0O Jo uedy AMRLD JouedlN D-0O JO UBdN AOLD
IJA .mbo .wo
ooﬁuuo.wovm -HOwDO mm.vm\.\mNmo =d @o“oo.ﬁoo uo Uommm OmmnmNmo = d U0 pasegq RUIAS ®Q%F G.Q.h
m (panuguod) 7 31gvJ

SELE " "6ET 'SSPAV/86T

© Kluwer Academic Publishers * Provided by the NASA Astrophysics Data System



381

9L61 ‘T ‘8T SG4 dH L0000+ S'6L1001 €00+ SLLTIOOT II A V6EVO6TYIT

9L61 ‘T ‘8T S4 DY 100+ S'6L1001 6000 + SLLTOOT 11 A ELEVO6TYYT

9L61 ‘T ‘8T S99 DY S10°0 + §791001 6£0°0 + ¢'091001 1I A 89¢€006CTHY T

9L61 ‘T ‘8T S99 ad 000°0 G'791001 200 + §'091001 11 A £SE°006THPT

9L61 ‘T ‘LT S99 DY 0000 §'8S1001 200+ G9¢1001 II A YOV 668THYT

£€00p0 + L'¥01001 LT0p0 + L'T01001

9L61 ‘T ‘LT S99 DY 000 — S'€01001 1200 + ¢ 101001 11 A 9PE988THP T

9L61 ‘T ‘LT S99 DY 8000 + §'660001 00+ ¢'L6000T II A 80¥'S88TYYT

9L61 ‘T ‘LT S94 dH 9000 + £50001 0€0°0 + 150001 I A 69EVL8TYYT

9L61 ‘T ‘LT S99 .o | v10°0 + $'¥r0001 8€0°0 + $'Tr0001 II A 09€°TL8TYIT

9L61 ‘T LT sq4 ! 000°0 S1¥0001 $20°0 + §'6£0001 1I A VETL8TYYT

9L61 ‘T ‘LT S99 1) | 2000 + $'9¢0001 9700+ Sve0001 1I A 0£E°0L8TVPT

9L61 ‘T ‘LT S99 DA ¥00°0 + ¢£000T1 8200 + 0€0001 1 A £88°698TvY T

w 9L61 ‘T ‘LT S99 DY 2000 + §'€T0001 LTO0+ ¢'120001 1I A PIETLI8TYY T
© 9L61 ‘T LT S99 (92 1100+ 610001 9¢0°0 + §L1000T II A YTY998TvP T
W 9L61 ‘T ‘LT S99 [9):! 2000 - 610001 €200+ L10001 I A T6T998TYYT
M 9L61 ‘T ‘LT S99 DY 000°0 110001 §T00+ 600001 I A S6EPISTYY T
M LL61 ‘€ ‘6VTI SALI p: kil 0100+ §'66666 Se00+ L6666 11 A 9L9T98TYYT
) LL6T ‘€ ‘6PTL SALI p: Lt 0000 §'56666 ¥c00 + §'€6666 1I A 9IL098TvyT
£ 9L61 ‘T ‘9T S4q [9): | 10070 + G'L9866 9700 + §'69866 II A LEE0E]TYYT
w SL6T ‘T ‘st S99 ayd 2000 + L£966 6200+ €966 I A O0£9°CLLTYYT
R GL61 ‘T ‘st S99 ™ 000 + SYrS66 [£0°0+ S§TrSe6 II A SLYESLTHYT
SL6T ‘€ ‘pT S99 T 0000 11566 L2000+ 60566 I A TTLSYLTIYT

GL6T ‘€ ‘€T S99 dH 000 — 18L86 9700 + 6LL86 I A ISV TLETHY T

SL61 ‘€ ‘€T S99 19): 900°0 — S'9LL86 $20°0 + SYLLS6 1I A 98EILSTYYT

SL6T ‘€ ‘€T S99 gt 000°0 S'TLLSG 0£0°0 + S'OLLSS II A EVPOLSTHYT

GL6l ‘€ ‘eT S99 ayd L000—~ ¥9L86 £¢0°0 + 79L86 1 A SI¥'89STrv T

SL61 ‘T ‘T S99 DY £10p0 — SPEL8O 810p0 + G'TEL8G II A TIVI9STYP T

sonjea -0 §9[04d sanfea D-0O S91040
JouedlN D-0O Jo uBd| JokD Joueds]N D-O Jo UBOW 919kD
IoA '$qo Jo
0UAIYY -195q0 SSPELETH0 = d PII0ALIOD UO Paseq 0SELETH0 = d U0 paseg ULy odA], °oqr

(panunuod) 7 219vJL

SELE " "6ET 'SSPAV/86T

© Kluwer Academic Publishers * Provided by the NASA Astrophysics Data System



oY LOO0 + S0ISH01 11070+ $'805¥01 I A 88€TE6EVYT
dd (Dscoo+ $'8TIF0I @ 1v00+ $'9TI#01 11 A 00L1E8EVHT
886€01
X 800°0 + LIO0+ 985€01 I A S8EEILEVHT
S'LLEEOT
6L61 ‘Ty S44 oY 6000 — 10070 + G'SLEEDT I A OI¥V€99€VPT
8L61 ‘T ‘Ob S99 o4 @100 + 09€€01 L1500+ gsec01 (91 A 90€6S9€EPHT
8/61 ‘8¢ S44 gy €000+ 8000+ TI8TEOT SHOTEOT €100+ 8100+ 1'6LZE0L $'TOZEOI n A P9ETTIEYYT
8L61 ‘LE S99 gy 10070 + S'6L1E0T 1100+ S'LLIEOT I A STPII9EYPT
8161 ‘LE Sg4 oY LL6TOT 8100+ SL6T01 I A 89€'89SEHPT
8L61 ‘LE 94 900°0 +
8161 ‘LE S99 ™ $'894701 S10°0 + $'994701 I A ELYLYYEVYT
8L-LL6I ‘€ ‘9F ST 100°0 +
LL61 ‘€ ‘S€ S94 oY 8000 — $'LS6101 8000 + SpS6101 u A 08€9TEEHPT
LL6Y ‘€ ‘bE S99 I9Y: 1000 — S'L6L101 9100 + $'S6L101 11 A TIPS8TEVYT
LL6Y ‘T ‘TE S99 oY $00°0 — 89L101 €100+ 99L101 1 A LOVISTEVYT
< LL6Y ‘T ‘TE sS4 Oy 70050 — S00'0+ 6649101  $S9I0I L10p0+ TTO0+ 8LL9IOT  TS9IOT I A SSEPSTEVYT
% LL6Y ‘T ‘TE S99 oY S00°0 + LEITOT €200 + S£9101 1 A YTEOSTEVYT
m LL6Y ‘T ‘TE S99 Oy £00°0 — LLPTOT ¥10°0 + SLYI01 I A 6EETNTEYHT
2 9.61 ‘T ‘e€ ST D4 £00°0 — $'891101 00+ $'99v101  (9)1I A OEEOITEPPT
A 9L61 ‘T ‘e€ SIT
M 9L61 ‘T ‘6T S99 e 10070 - $'8LY001 700+ $9Lv001 (911 A ESESLETHIT
(2 9L61 ‘T ‘8T S44 oY 000°0 LOY00T £20°0 + SOv001 1 A P8E'8S6THHT
9L61 ‘T ‘8T STH o4 €100+ 98€00T 9€0°0 + ¥8€001 I A TIVES6THPT
9L61 ‘T ‘8T S99 oY €000 — S'LLEOOT 0200 + $'SLEOOT I A 6LEIS6THYT
9L61 ‘T ‘8T S99 ad 1000 - $'81£001 7200+ $'91€001 11 A SLELEGTYYT
LLEY ‘€ “6VT1 SALI Mg 8000 — 692001 T€00 + L9001 I A 8€9°STETHYT
9L61 ‘T ‘8T S44 oY ¥00°0 — $'652001 61070+ $°LST001 I A ILEETOTHPT
LL61 ‘€ ‘6¥T1 SALT Mg 20070 + $'9$Z001 $T00+ SHST001 II A S99°TT6THYT
LL6Y ‘€ ‘6VTL SALI Mg €000 — 8¥T001 12070+ 97001 I A EV90T6THPT
9L61 ‘T ‘8T Sg4 dH 12070+ 0£2001 vp00 + 822001 I A P6E916THYT
9L61 ‘T ‘8T SI9 ¥ 7000 + 0€7001 ST00+ 877001 I A SLEII6THYT
9L61 ‘T ‘8T T4 oY 70060 + $'L1Z001 92050 + $'$12001 I A 60VEI6THPT
sanfeA D-0 s9[04o sanjeAa D-0 $9[04d
.Ho Emoz -0 .uo UBIN 30%0 .wo cwuz -0 ,«o cmoz 20%0
o 194 '$qO Jo
& QouaIRJoY -198qQ SSYELETH0 = d PO1931I00 UO pasey 0SELETH0 = 4 U0 paseqg  "WIN adL1 °ar

SELE " "6ET 'SSPAV/86T

(panunuoo) [1 219vJ

© Kluwer Academic Publishers * Provided by the NASA Astrophysics Data System



7861 ‘T ‘09 S99

% 7861 ‘T ‘09 S99 o 1000+ +000+ THSPEOL  S6¥601 9100~ ¥I00— TTSH60T  €6V601 I A P8ESIISHYT
7861 ‘T ‘65 S99 od $00°0 + 9E1601 v100— YEV60T I A 08€I0ISHPT
7861 ‘T ‘68 S99 o4 2000 + Tr601 S100— 0¥T601 I A EEESSOSHYT
7861 ‘T ‘6S S99 DI L000 - 8€T601 ¥100~ 9£T601 I A SLEVSOSHYT
o4 $00°0 + $'S61601 €100~ $'E61601 I A 66TTROSHYT
1861 ‘ss S99
1861 ‘T ‘¥S 94 x| 8000 — $'170801 0200 - $'6£0801 1I A 06E0LLYYYT
o4 1100+ TE6LOT 0000 0€6L01 I A OTFYPLYPT
1861 ‘T ‘vS S99 0000 £'858L01 11050 — £:968L01
0861 ‘T ‘€S S99 192 6000 - IGLLOT 6100 - 6vLLOT I A OVPI0LYYYT
o4 §00°0 + $'80LLOT $00°0 - $'90LLOT I A L9E1697HT
0861 ‘T ‘8v S4g
0861 ‘T ‘8% S99 oY €000 — 16v901 L000 681901 I A 16€T0VIIYT
0861 ‘T ‘8¥ S99 o4 9000 + $'19¥901 1000 + $'657901 I A 86ES6EVITT
2 0861 ‘T ‘Lb S99 ad (&)920°0 + $'09€901 (&)zzoo + $'85€901 I A VP ILEVIPT
w 0861 ‘T ‘L¥ 599 ™ #0070 — $'S0£901 8000 — $'€0€901 I A T9E8SEVIYT
& ad $00°0 — $TYT01 8000 — §'0%T901 I A 60V EFEVIYT
o 0861 ‘T ‘L¥ S99 7000+ 6'79901 1000 - 6°092901
5 0861 ‘T ‘LY S99 ok | 2000 - 8€7901 900°0 — 9€7901 1 A SPETYEVIYT
m 0861 ‘T ‘L¥ S99 ) y100+ L1T901 1100+ S17901 I A SLELEEVIPT
3 6L61 ‘T ‘¥ S99 ) §00°0 + $'821901 2000+ $'971901 11 A 19€9IEPITT
% 6L61 ‘T ‘vb S99 od 80070 + 610901 90070 + L10901 I A SLEO6TYITT
6L61 ‘T ‘vb SGH o4 900°0 + 166701 800°0 + 68601 I A I8€9%0VIPT
6L61 ‘T '€V S99 ol 9000 + $'196%01 80070 + §'656¥01 11 A 08€6£0VVYT
6L61 ‘T ‘€¥ S99 o4 2000+ 698101 $00°0 + L98%01 I A ITFLIOVYT
6L61 ‘T ‘€¥ S94 dH 900°0 + $'6£8701 600°0 + $'LESYOL I A VTFOLOVYT
90050 + 0'€6LY01 60050 + 0'16L¥01
6L61 ‘T '€V §94 IOk | 000+ 1€8701 800°0 + 678701 I A SOV'8001HYT
6L61 ‘€Y ST x| $00°0 + $'STLYOT 8000 + SETLYOT II A S9EE86EVYT
6L61 ‘TP S99 9 80050 + 919%01 T1050 + y19%01 I A 6LELS6EVYT
sanfea D-0O muﬂo\ﬁo saneA D-0 muﬁo%o
Jo ues]N 2-0 Jo uBoN Bo%U Jo uBdN -0 Jo ues N o_o\AU
J2A '$qO Jo
Q0UIdJY -138qQQ mmvmthmo = d P921021100 UO paseyq owmmmmmo = 4 U0 paseq UIN oQ%H O.Q.—,

(panunuod) 1T 21V 1

SELE " "6ET 'SSPAV/86T

© Kluwer Academic Publishers * Provided by the NASA Astrophysics Data System



Joo3 'H ¥ Pue "DISMONION] " ' "1BANO “d [ “POOM " A

— "M ‘umomun — ¥ ‘19810 'L — AL ‘WYl ¥ — Y ‘uueusn) Y — OY SIM d — Md 199eid — 1d ‘1smozoeded [ — 34 uelq ‘d — Y ‘IOMIIM N -
M “ONJE[dT T — 9 11920 Y — T ‘umouun) — DO 19994 'H - dH ‘M910d ‘H ~ dd Yosnqory ‘g — I ‘Bismeroq 'S — of 1940y 'V — YV qYIsed 'V - dV
"082DISMOYDAY WNLIOIDAIISGD AUZOMUOUONSY HIUZOOY = DS (uaSunjramipy

AVE) uaSunjapipy ‘ouda)S ayonLapupiaq Anf yoyosurouiadsiaqiy assiuqasiassuniyonqoaqg = WAV ‘(Cing DVSGT) unyng ‘1foyosijasan udyISHUOUOLSY UIYISIIIZ
-19MYDS 43P 4PIYODGOIG UIYIIPUPIIASSUNYIIPRG = S ¢ YOVN UOHSY = NP ‘wnuur A1epuoods = [T ‘wmurunn Arewlid = | {ensia = A ‘orgderSoloyd = 3d

G861 ‘08 S99 dv ¥00°0 — 8LYSTIT 6100 — 9LYSIIT I A PIVSESOPPT
G861 ‘LL S99 oY €100 - ELTPIT €500 — 1LTPI1 I A €OV 6YTOPYT
6861 ‘LL S99 o4 #00°0 - 80THI1 €700 — 90T#11 I A 69€01T9%¥T
$861 ‘9L S99 oY 800°0— 800°0- TISOVIT  196€11 LY0'0— SP0'0— T'6¥0VIT  6S6ETT I A 8SESLIOVYT
L861 ‘8§ DFS | L00°0 - 196€11 940'0 — 6S6€11 I - LSESLIOYYT
G861 ‘9L Sg4 DY L0000~ S'TS6ETT 9400 - S'0S6ETT 8 A OVEELIONPT
v861 ‘TL S99 Md €00°0 + 8€STIT 620°0 — 9¢€5TI1 1 A STYLESSHPT
S8—¥861 ‘6€ WAVE qd ¥00°0 - 99bTI1 8€0°0 - 1741 I 8d  975'0T8SHHT
< S8—861 ‘6€ WAVE e #00°0 — S'S9PTIT SE00— SeopeIl (911 8d  11¥°078$¥PT
m ¥861 ‘TL S99 3d T00°0— 9000+ 609%TIT S6VPTIl €€0°0— STO0— 6'8SYTIT SLPTIl I A €79918St1T
@ ¥861 ‘IL S99 DY 6000 — S8PPTIT 0v0'0 - SOPPTIT 11 A ILE9ISSHPT
m ¥861 ‘IL S99 19| 600°0 — S (3748! 000 - $6THTIT It A 9EETISSHPT
“ $8—1861 ‘6€ WAVE q4q #00°0 + SLTYTIT LTO0— SsTreIl (911 8d  o0ov118SHYT
M
& €861 ‘€ ‘89 S99 g 600°0 — €61111 SE0°0 — 161111 I A €8€8ISSHPT
€861 ‘T ‘99 sg4 19X €000 + 898011 1200 — 998011 I A LLE TP SPPT
€861 ‘T ‘99 S99 Md €000 {(¢)810°0+ €L98011  +I80IT L2050 <(0)900°0— €'S980TT  TISOII I A 9SY'8TYSHYT
€861 ‘T ‘S9 S99 DY 0000 STLOTI $20°0 — €TLOTT 1 A VICLOVPSHIT
€861 ‘T ‘S9 S99 DY 900°0 - €89011 6200 — 189011 I A OVEL6ESHYT
7861 ‘T ‘19 S99 DY $00°0 — £69601 ¥20°0 ~ 169601 I A 69€T9ISHPT
7861 ‘T ‘19 S99 [o):| ¥00°0 + $'089601 S100 - $'8L9601 (9)1I A TI¥6SISHPT
7861 ‘T ‘19 S99 o) €00°0 + 765601 9100~ 065601 I A SOV'SCISHPT
7861 ‘T ‘09 S99 DY 10050 + 915601 L1050 ~ 715601 I A S9E0TISHYT
mvgm\w UIO moﬁo%o mOE.m> -0 mEO%Q
JouBdN D-OQ  JO UBON 9Pk Jouesy D-0O JO UBSA 9[hD

M IJA 'sqo ,«o

o woﬁo.ﬁmom -.Homno mm.vmnmmmo =d UBU@EOQ uo @ummm Omm\lmmmo =d uo vommm .EE QQ\A,H O.Q.—,

(panunuod) T a19v

SELE " "6ET 'SSPAV/86T

© Kluwer Academic Publishers * Provided by the NASA Astrophysics Data System



1987Ap&SS. 139. . 373S

RS CVn BINARY RW COM 385

This diagram also shows erratic period changes before 1967, and superposed sinusoidal
variation on the regular period trend after 1967. Figures 1 and 2 are represented by
Figures 1(a), 1(b), 2(a), and 2(b). In these figures, primary and secondary minima have
been shown by filled and open circles, respectively, while the mean O—-C values have
been indicated by crosses. The parts of the O—C diagrams, between the time interval
1967 to 1986, have been shown in a magnified form in Figures 1(b) and 2(b).

The O-C diagram (Figures 2(a) and 2(b)) has been used for the period discussions.
Our period discussion is based on the assumption that the period between epochs of
period change remains almost constant. The O—C diagram gets split up into 26 portions
between points A and Z’. Portions AB, BC, CD, and GH onwards, except ZZ' are
properly covered. However, there are not sufficient minima at point K, but this point
conforms to the period trend of RW Com and, hence, it is considerable. The portions
DE, EF, and FG show an average period change of 1.5 x 10~ ¢ d, yet these portions are
open to question as only solitary minima are found at points E and F. Likewise, a solitary
minimum lies at point Z’, hence, the portion ZZ’ is also open to question. Portion 4B
lies in a small duration of time, and points C and D lie nearly in the O—C diagram; hence,

TABLE III
Changes in period of RW Com

Portion Interval of cycles Total change in period (AP/P)
A B 0 to 311 6.43 x 10~¢
B C 311to 3419 515x 107
C D 3419 to 4610 336 x 10-°¢
D E 4610 to 27947 1.41 x 10~6
E F 27947 to 58620 235x 1076
F G 58620 to 86468 6.10 x 1077
G H 86468 to 87798 448 x 1077
H I 87798 to 89365 6.38 x 1077
I7J 89365 to 90937 3.82 x 1077
J K 90937 to 92171 1.62 x 10~
K L 92171 to 93985 551 % 10°7
L M 93985 to 95502 2.64 x 1076
M N 95502 to 96541 9.62 x 1077
N O 96541 to 97027 412%x10-¢
OoOP 97027 to 98587 6.41 x 1077
P Q 98587 to 100105 198 x 106
QR 100105 to 101680 317 x 10°¢
R S 101 680 to 103281 312x10°¢
S T 103281 to 104793 1.98 x 106
T U 104793 to 106263 272 x 10°¢
Uuyv 106263 to 107858 1.25x 1076
VvV W 107858 to 109454 6.27 x 10~7
W X 109454 to 110867 283 x10°¢
XY 110867 to 112461 627 % 1077
Y Z 112461 to 114051 377 x10-¢
Z 7 114051 to 115478 2.80 x 106
} BD (from Table II) 311 to 4610 465 x 10°°
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it appears that the period is showing an upward tendency in the portion BD. The mean
values of O-C clearly show a sinusoidal variation of the period in the time interval 1967
to 1986, and suggest the presence of a third body with an approximate period of 16 years.
These variations appear to be real as O—C values are at times > 0901. The period
changes in different portion of the O-C diagram ranges from 5.5 x 10-7d to
6.4 x 10~ % d, which are near to the lower limit for RS CVn binaries (Hall, 1976) but
far from the value given by Milone et al. (1980). Thus, it is apparent that stronger period
changes are not present in RW Com.

4. Conclusions

Even after the availability of large number of minima of RW Com, the system remained
neglected for period study. Neither the O—C diagrams are available nor all the minima
are collected. Minima given by Milone et al. (1980) do not conform to the period trend
shown by a large sample of minima, as such they are not matchable for the present
period study. Types of ten minima have been corrected as per period trend. Eight
minima were suspected to be wrong as they gave unusual values of O—C in comparison
to other minima in the vicinity, and thus they were not considered in calculating the
means.

AP/Pranges from 5.5 X 1077 t0 6.4 x 10~ in different portions of the O—C diagram
(Figure 2), thus AP in the range 1.3 X 10~7 to 1.5 x 10~ ¢ are present in the system.
These period changes are considerably higher than the value given by Milone et al.
(1980). These values suggest that strong period changes are not present in RW Com,
but these lie near to the lower limit of period changes found in RS CVn binaries, and,
thus, help in establishing the RS CVn nature of RW Com, which has been at stake so
far. Struve (1950), and Milone and Naftilan found RS CVn binary signatures in
RW Com, but the latest (December, 1985) Hall catalogue of RS CVn systems avoided
its mention. Thus, the present study is important in confirming its RS CVn binary
nature. Between 1967 to 1986 numerous minima are available and this part of the O-C
diagram shows a sinusoidal variation of the period, and is indicative of the presence of
a third body having a period of nearly 16 years, which is required to be confirmed.
Figure 1, based on uncorrected period showed a declining trend in the interval 1967 to
1986 at a rate of 1 min per year, which was appeared to be mostly washed out on
correcting the period (Figure 2). Considerable scatter is seen in the O—C diagram in this
time interval, and it may be the outcome of changing light curve features. Photoelectric
minima are virtually lacking in the literature, and are required to confirm above con-
clusions.
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