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Abstract

Through the photometric observations of the near-contact binary, XZ CMi, new BV
light curves were secured and seven times of minimum light were determined. An
intensive period study with all published timings, including ours, confirms that the

period of XZ CMi has varied in a cyclic period variation superposed on a secular period
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decrease over last 70 years. Assuming the cyclic change of period to occur by a light-
time effect due to a third-body, the light-time orbit with a semi-amplitude of 0.0056d,
a period of 29y and an eccentricity of 0.71 was calculated. The observed secular period
decrease of —5.26 x 10" d/P was interpreted as a result of simultaneous occurrence
of both a period decrease of —8.20 x 10™** d/P by angular momentum loss (AML)
due to a magnetic braking stellar wind and a period increase of 2.94 x 107! d/P
by a mass transfer from the less massive secondary to the primary components in
the system. In this line the decreasing rate of period due to AML is about 3 times
larger than the increasing one by a mass transfer in their absolute values. The latter
implies a mass transfer of M= 3.21 x 107*Mg y~* from the less massive secondary
to the primary. The BV light curves with the latest Wilson-Devinney binary code
were analyzed for two separate models of 8200K and 7000K as the photospheric
temperature of the primary component. Both models confirm that XZ CMi is truly a
near-contact binary with a less massive secondary completely filling Roche lobe and a
primary inside the inner Roche lobe and there is a third-light corresponding to about
15-17% of the total system light. However, the third-light source can not be the
same as the third-body suggested from the period study. At the present, however, we
can not determine which one between two models is better fitted to the observations
because of a negligible difference of 3 (0O — C)* between them. The diversity of mass
ratios, with which previous investigators were in disagreement, still remains to be
one of unsolved problems in XZ CMi system. Spectroscopic observations for a radial
velocity curve and high-resolution spectra as well as a high-precision photometry are

needed to resolve some of remaining problems.
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1. o FAEe] 3 XZ CMig & 33,
Parameters RAC TW?® TGK?® TH® SA®
q 0.377 0.439 0.418 0.421 0.680 0.830
i(%) 81.9 77.1 77.7 77.6 78.8 77.2
star 1 2 1 2 1 2 1 2 1 2 1 2
Q 2.972  2.630 3.189 2.756  3.165 2.715  3.040  2.720 3.480 - 3.755 3.468
T(K) 8,876 5,181 8,200 4,837 7,200 4,412 8,200 5,098 7,000 4,910 7,000 5,036
1/Ly% - 7 - - - - - 7 - R 0.629  0.226
/L% 0.877  0.021 0.946 0.054  0.950 0.050  0.950 - - - 0.663  0.191
1/Ly? 0.855  0.043 0.915 0.085  0.921 0.079  0.920 - 0.739  0.130  0.694  0.153
/LY - - - - - - - - - - 0.751 0.097
1/L;° - R R - - - - - - - 0.786 0.061
Buv - - - 0.17
Izp 0.114 - - - - 0.17
i3y 0.171 - - B 0.15 0.18
izp - 0.18
0.18

3i

a: RA=Rafert(1990), TW=Terrell & Wilson(1990), TGK="Terrell et al. (1994) TH=Terrell & Henden(2002),
SRF=8Samec et al.(2008)

b: L=ly4lg+lg
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39 89 2 29 FAT AISE vheRdch.
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A1) oA FEAE L ThE 9ol WS 3 FA W FA R CCD FAA L (0-0) BF

il FozRE A3HAY AFT4+ f(m) = 0.00256Mg 2 =
= Azl 4% (Ms) 2] A= AA(s)ol diete] TR, Ha 2

= 2TMg o]l iz = A mje] AL oF 0.58Mg ol th Wk, i > 30°Y o
A3 Ak BYE 0.2TMg < Ms < 0.58Mg ©o|th Aed4 ol A3AA ) DL 7ot 99
o] A2 Kim(1995) ] =&l A5 g o} sleh A3HAE FA Lol 7 a, A2

!~
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At
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& 4. XZ CMi9 F3s8rA ).

W 23 1(T1 = 8200K) 23 2(Ty = 7000K)
g{= ma/m1) 0.495(340.003) 0.669(£0.003)
i(°) 81.78(40.07) 78.26(40.05)
I3p 0.149(4:0.001) 0.148(40.001)
I3y 0.169(40.001) 0.168(40.002)
=4 ki 4 uk4g
T(K) 8200° 5307(£16) 7000° 4665(£13)
Q 3.124(£0.005) 2.867 3.521(40.005) 3.189
A 1.0° 0.5 1.0% 0.5%
g 1.0¢ 0.32° 1.0 0.32¢
D ¢ 0.544° 0.518° 0.471° 0.535%
T 0.577% 0.815% 0.601* 0.925%
Ty 0.502° 0.666° 0.495° 0.777%
/(1 +12)s 0.931(=40.008) 0.069 0.918(-0.008) 0.082
(11 +12)y 0.899(40.007) 0.101 0.879(40.007) 0.121
r(pole) 0.3760 0.2990 0.3462 0.3230
r(point) 0.4290 0.4283 0.3912 0.4588
r(side) 0.3926 0.3121 0.3592 0.3379
r(back) 0.4091 0.3446 0.3751 0.3699
7 0.3931 0.3199 0.3606 0.3451
O -C)? 0.1613 0.1611

L

e 2% 1(Th = 8200K) E3 2(Ty = 7000K)
=4 3k 4 g
M Mg) 1.86 0.92 1.50 1.00
R (Rg) 1.84 1.50 1.56 1.49
L (Lg) 13.74 1.60 5.25 0.95

7hg el ofsted, XZ CMiel #EE 9d 712282 AMLY 93 7] 4 g
Z7HE2 2.94 x 1071 d/PY Foll 93t U
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¥ 7. XZ CMie] 24] 718k E 49 29 29] 8] 5 o] &sto] T}

U, kol A2 Aol A W7k M= 321 x 1075Me 9] o] FAH2R o) EHTh ZHAAY A
2

Sholl &k AFoll 9ahnl, ZHEHAH S A W UMas B4 A/ ¥z dAg D ) TH(Hilditch
et al. 1988, Selam & Demircan 1994, Shaw 1994, Shaw et al. 1996, Qian 2002). I3}, 2} 7] A Eoj
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