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Abstract We present new photometry for two contact binaries, Y SeXéR63 Ori, which were observed
by three small telescopes in China. By using the W-D methual absolute parameters are updated from
newBVRIight curves and previous radial velocity curves. Resuentify that two binaries are deep, low-
mass ratio (DLMR) overcontact binaries wigh< 0.25 and f > 50%. From the temperature-luminosity
diagram, the primary components are slightly evolved nsa&iquence stars, whose evolutionary ages are
~ 2.51 Gyr for Y Sex and~ 3.56 Gyr for V 1363 Ori, respectively. From th@ — C) curves, it is found
that the orbital periods may be undergoing secular incre@ébkecyclic variations, which may be interpreted
either by magnetic activity cycles or by the light-time drbéffect. With period increasing, this kind of
DLMR overcontact binaries, such as Y Sex and V1363 Ori, widllee into the rapid-rotating single stars.

Key words. binaries (including multiple): close — binaries: eclipgir- stars: fundamental parameters —
stars: individual (Y Sex, V1363 Ori)

1 INTRODUCTION recently derived certain empirical relationships between
correlating physical parameters from different samples
W UMa-type binaries are the most frequently observed known contact binariesQsizmadia & Klagyivik 2004
type of eclipsing binary systems owing to their relatively | 5tkovic et al. 2021Gazeas et al. 202Dian et al. 2020
short orbital periods, generally ranging from 0.2 tOZhang&Qian 2020Sun et al. 2020 Zhang et al(2020
1.5 days Geske etal. 2006 Contact binaries are an gyggested that an over-luminosity of a less massive
excellent source of accurate stellar parameters (e-gc-:omponent may be attributed to the energy transfer of a
mass, radius, and luminosity), which are deduced fronj.type contact binary or an initially more massive star of
light curves (LCs) and radial velocity (RV) curves gn A-type binary. Late-type contact binaries may provide
using photometry and spectroscopy. Theoretical studiegn excellent opportunity to study stellar merging scerario
have suggested that contact binaries may undergo @Vebbink 1976 Stepien 200§ which was identified by
periodic thermal-relaxation oscillationFlannery 1976 e merging event of V1309 Scdlylenda et al. 2011
Robertson & Eggleton 1977 and there have recently gnq g merger candidate ZZ PsAVgdhwa et al. 2021
been many reviews of such object( Hamme & Cohen  oying to some unsolved problems, such as the formation
2008 Webbink 2003. Torresetal. (2010 listed 95 echanism of young W UMa binariedigng et al. 201y
detached binaries with the known mass and radius of botfhe contact binaries are still of significant interest. Base
stars having errors in accuracy &f3% or better, with o5 46 deep, low-mass ratio (DLMR) overcontact binaries
only 26 (or~ 14%) having a mass greater than\/,. (g < 0.25andf > 50%), Yang & Qian(2015 suggested
Several studies indicate that three evolutionary routes Ocﬁat they may merge into a rapid-rotating single star only
case A binary can evolve low-mass detached binaries intg jts mass ratio is approximately.044(+0.007). In order
contact ones Eggleton 2006 Nelson & Eggleton 2001 5 continuously observe this kind of sample binaries, Y

Eggleton 2000 Recently, Jiang (2020 suggested that gey and V1363 Ori are chosen to investigate their physical
the low-mass contact binaries are formed during thg, gperties.

thermal/nuclear-time-scale mass transfer phase, whereas
a binary merger event can occur during the dynamical- Y Sex (BD+0T2394 = HD 87079,V = 9795)

time-scale mass transfer phase. Some investigators halfe @ contact binary within a tight visual double star
(EAS 1997. Its light variability was first noted by

* Corresponding author (Hoffmeister 1934 The spectral type of this binary is
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F5/6. Owing to its short period~0.4198 days) and Academy of Sciences (NAOC). It has a focal ratio of
proper magnitude, this eclipsing binary was observed/4.23 with a CCD camera with a pixel resolution of
and studied by several investigatoMcLean & Hilditch 2048 x 2048. The standard Johnson-Cousio8VR.I.
(1983 obtained spectroscopic observations and derived filters were equipped onto this telescope. All effective
mass ratio of).18(+0.03). HoweverPribulla et al (2009  images for two binaries were reduced using tRAF?
updated it tog,, = 0.195(+0.008) based on their radial in standard mode. The differential magnitudes (i.e., the
velocity data. They estimated the light contribution of thevariableminuscomparison star) were then obtained using
visual companion for the central binary upltt(+£3)%. In  aperture photometry.
addition,Tanabe & Nakamurél 957, Yang & Liu (2003, The detailed observational information of Y Sex and
and Gazeas et al(202]) performed photoelectric/CCD V1363 Ori is given in Tablel, including the dates of
photometry for this binary, and several investigators havebservation, comparison and check stars, exposure times,
analyzed its period variations based on different datahyaseand standard derivations. All individual data for the two
and gave the different results. It is therefore necessary tbinaries are available upon request. The standard deriva-
reanalyze its period changes. tion is determined from the magnitudes of the comparison
V1363 Ori (BD-00845 = HD 289949) was first and check stars. The compl&¥Rlight curves are shown
noted using theHipparcos satellite. It was classified in both panels of Figurel, the phases of which are
as an EW-type binary with a period @f431915, and computed by the initial epoch time (i.e., the observed
was updated t®)?4319281 (Kreiner 200%. In addition, light minimum times) and the orbital periods determined
the visual brightness varies from0™346 to 10™590. by Kreiner (2009. From Figurel(a), Y Sex is an A-
Moreover,Nesterov et al(1995 derived a spectral type subtype contact binary with a total eclipse around phase
of F5 from Henry Draper Extension Charts, whereas foof 0.5, whose duration time is© 35 minutes. As shown
technical reasorBych et al(2004) confined it to the early in Figure1(b), V1363 Ori evidently processes symmetric
to mid-F. From the LAMOST survey databds@ low-  light curves with a low variable amplitude-(0™2), which
resolution spectrum was obtained on 2012 December 24grees the LCs in 2003G@zeas et al. 2021 However,
Its spectral type and temperature were determined to be FBomez-Forrellad et al.(1999 and Gazeas & Niarchos
and6156(+76) K, respectively. In additiorSelam(2004 (2005 reported the existence of O’Connell effect for this
derived a photometric solution from théipparcosdata. binary. Therefore, the intrinsic light variability occuirs
Gazeas & Niarchos(2009 also observed this star and this binary, which is similar to the previously studied
obtained a spotted solution from the normal light curvesbinaries, such as DZ Ps¥dng et al. 201Band DF CVn
which seemly identified the existence of the O’Connell(Dai et al. 201).
effect Gomez-Forrellad et al. 1999MoreoverPych et al.
(2009 published 38 radial velocities and derived a3 ANALYZING ORBITAL PERIOD CHANGES
mass ratio ofg;, = 0.205(£0.015), and Gazeas et al.
(202) recently determined its absolute parameters fro

Pych et al.(2009’s radial velocities and th&VRFband
cm telescope at the XLs and the 1.0-m telesc@1e1999

light curves in 2003. .
The present paper is organized as follows wet Yunnan astronomical observatory (YNAO). From our

photometrically observed two contact binaries Y Sex and'®WV data, several eclipsing timings were determined using
V1363 Ori, in Sectior2. Together with new light minimum the K-W method Kwee & van Woerden 1936 Table 2

times, the orbital period changes were analyzed iAists those individual single-band times along with their

Section3. Then we deduced the photometric—spectroscopiétandard derivations. Together with our new data, we

solutions from RV curves and LCs by the W-D method incompiled all available times of the minimum light to

Sectiond. Finally, the absolute parameters for two binariesStudy their orbital period changes. During the computing

were updated, and we gave some discussions on peri&ﬁocesT’ the we_lghtsl, forhlnd|V|duaId ecllpzln% gmgs are
variations and their possible evolutionary scenarios. inverse y_proportlona to the squared standard derivation
whether if they are observed or suggested.

mAs shown in Figure, three eclipsing times for Y Sex and
V1363 Ori were monitored, which are observed by the 60-

2 NEW PHOTOMETRY AND DATA REDUCTION
AT XINGLONG STATION 31 Y Sex

New light curves of Y Sex and V1363 Ori were Several investigators have proposed the period variations
conducted on six nights in 2021 by using the 60-10 @ secular decreasélérczeg 1998 light-time effect

cm teleSCODe LG etal. 2009 at the Xinglong station 2 |RAF is distributed by the National Optical Astronomy Obssory,

(XLs) of National Astronomical Observatories, Chinesewnhich is operated by the Association of the UniversitiesResearch in
Astronomy, inc. (AURA) under cooperative agreement with ational
Lhttp://dr6.lanpst.org/vil. 1 Science Foundation.
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Table1 Observed Information for Light Curves

Variable Star Y Sex V1363 Ori

Observing dates 2021 Jan 12 & 13 2021 Jan 29, 30,31 & Feb 1
Comparison star TYC 244-1170-1 BD 00 833

Check star HD 86901 HD 289951

Exposure times 40%), 30s(/) & 20s(R.) 50s(B), 30s(V) & 20s(R.)
Number of data 3168), 317(V) & 315(R.) 523(B), 535() & 527(R.)
Standard derviationx(10~3) +7m8(B), £517(V), £5M0(R) +706(B), £4™9(V), £5M4(R)
Variable amplitude 0m41(B), 0m39(V), 0 38(R) 0m24(B), 0m22(V), 0™ 22(R)
“|nitial epoch time HJID 2459227.3138 HJID 2459244.1341
bOrbital period (d) 0.4198193 0.4319281

Notes: “The adopted initial epoch times are the observed primargstiof minimum light;> The orbital periods are

taken fromKreiner (2004).
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Fig.1 BVRband LCs for Y Sex (a) and V1363 (b) during the 2020—2021 wiirsg season. Theoretical LCs as color
lines are computed from the solutions from TaBle

Table 2 New Light Minimum Times for Y Sex and (Wolf etal. 2000, abrupt or cyclic variationQian & Liu

V1363 Ori 2000, or two cyclic oscillationsKle & Qian 2007, which
Star JD(Hel) Error Min Band Telescope ~ M&Y resu_lt from the incomplete database sets o_f the
2459227.3134840.00014 | B 60-cm ecllp.3|.ng times. Therefore, we collected aII.ava|IabI§anm
2459227.31383+0.00012 |V  60-cm of minimum light, including 20 photographic, four visual,
2459227.3140140.00017 | R 60-cm i i
5459928.36347+0.00017 I B 60.om 53 p_hotoel_ectrlc, and 81 CCD measuremen_ts, which
Y Sex 2459228.36351+0.00016 IV  60-cm are listed in Table3. Several comments are listed as
2459228.36382+£0.00022 Il R 60-cm follows: (1) four light minimum times along with their
2459243.266604+0.00019 | B 80-cm : :
2459243 266744000014 |V 80-om errors were re-determmgd -from theBV observatlons gf
2459243.2669640.00015 | R  80-cm Hill (1979; (2) the derivations for other two eclipsing
2459313.16846£0.00075 Il vV 60-cm times (Yang & Liu 2003 are computed from theW-band
2459313.1676640.00057 1L R 60-cm N
observations; (3) the errors are assumed to be 0.001 days
2458871.168724+0.00035 I B 1.0-m for “og” and “vi* data: (4) th dard derivati
2458871.1679840.00032 1l V  1.0-m or “pg” and “vi” data; (4) the standard derivations
2458871.16894+0.00034 I R 1.0-m for “pe” and CCD data are averaged to an error of
2458872.03036+0.00038 I B 1.0-m PR ; ;
5458872 09981 40.00035 1| vV 1o 0.0006 Qays, which is accepted for this type of data without
2458872.02939+0.00049 I R 1.0-m uncertaintied
gjggggg-ggﬁgig-ggggg :: \B/ gg-cm For all 158 light minimum times of Y Sex, the initial
. . -Cm . . . .
2458902 0511940.00023 I R 60-cm residuals are computed by using the linear ephemidiik (
V1363 Ori 2459244.13346+0.00078 | B 60-cm 1979,
2459244.1343140.00044 |V  60-cm
2459244.1344340.00037 | R 60-cm o
2459244.99686+0.00020 | R 60-cm Min.I = HID 2439521.964(=£0.003) 1
2459244.997334+0.00024 | R 60-cm + 0.41981543(i0.00000004) X
2459244.9973240.00021 | R 60-cm
2459246.0772140.00034 1. R 60-cm
2459246.07638+0.00036 I R 60-cm 3 Most “pe” data are fromBAV (htt ps://ww. bav- astro.
2459246.07651+0.00039 I R 60-cm eu/ ), whereas all 25 CCD measurements are fké@rable Star Bulletin

of Japan(ht t p: //vsol j . cetus-net.org/).
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Fig.2 Eclipsing times observed for (a) Y Sex on 2021 Jan 29, and 863 Ori on 2020 Jan 22 using the 60-cm
telescope and on 2020 Feb 22 using the 1.0-m telescope at YNAO

Year Year
0.09 1940 1960 1980 2000 2020 1990 2000 2010 2020
- 0.06 _ 0.02
= 0
T 003 §
a = 0.00
o 0.00 Q
e 0
-0.03 T 002f
-0.06 0.02 Bttt e T |
~ 0.03F . kN
g 8 . . B 2 '% L
© . [ ] . e T
;‘2 0.00F o l 4 ] 0%y ﬁh.’im ] % 0.00 T}" !:.. . -t;: "
Q .0.03f . 19
Q, |....|....|....|....|....|..9_002....|....|....|..'..|....|....|....
-30000 -15000 0 15000 30000 45000 15000 -10000 5000 0 5000 10000 15000 20000
Epoch Epoch

Fig.3 Residuals of O — C') for Y Sex (a) and V1363 Ori (b). Thilled blueandblack circlesare photometric and CCD
measurements, while ttogen circlegepresent visual measurements. $béd anddotted linesare plotted by Eq. (2) and
its parabolic part, respectively.

Residuals of O — C); are tabulated in Tablg@ and shown standard derivations, which are given in Talle With

in the upper panel of Figui¥a). From this figure, théO—  the help of Equation (2), we obtained the final residuals,
C); curve displays a large oscillation and its general trendisted in Table3. The correspondingO — C)¢ curve is

is upward. The initial residuals are then fitted by the light-shown in the lower panel of Figuré. Although some
time orbit effect with an upward parabola, i.e., large scatter still exists for “pg” data, the general trend
of (O — C), is well fitted. No regularities exist in the
(O — C)s diagram. The orbital period increases at a rate
of 4.58(40.35) d yr—!. The modulated period a?,,,,q =
65.2(+0.7) yr is larger than the previous valuesf.2 yr

(He & Qian 2007 and 57.6 yr (Wolf et al. 2000, which
whereT’ andQ are the initial epOCh time and the variation result from the incomp|ete database of ||ght minimum
in the period rate. The last term of Equation (2) is thetjmes.

light-time orbit effect (rwin 1952, in which a2, e, i,

w, andv are the orbital parameters for the eclipsing pairg 5 \/1363 Ori

around the mass center of the binary system. Adopting

the non-linear least-squares methodarfg 2009, we  We accumulated 39 light minimum times along with new
simultaneously derived seven fitting parameters with theidata, as listed in Tab® From this table, the uncertainties

(O—C); =AT + AP x E + Q x E*
aiosini, 1 —e?
c 1+ ecosv

(@)

+ esinw],



Y.-G. Yang et alNew Photometric Studies for Two Deep, Low-mass Ratio Ouetact Binaries

Table 3 All Compiled Light Minimum Times of Y Sex

JD(Hel.) Error Epoch Method Min (O —-0C); (0-0C)y Ref.
(d) (d) (d)
2428122.700 —27153.0 [o]¢] | —0.0165 +0.0019 [1]
2431150.455 —19941.0 Pg I +0.0296 +0.0303 [1]
2431156.310 —19927.0 pg [ +0.0072 +0.0079 [1]
2431157.120 —19925.0 pg I —0.0224 —0.0218 [1
2431157.320 —19924.5 pg I —0.0323 —0.0317 [1
2431162.387 —19912.5 pg I —0.0031 —0.0025 [1
2431163.215 —19910.5 pg I —0.0147 —0.0141 [1
2431170.160 —19894.0 pg I +0.0033 +0.0039 [1
2431170.365 —19893.5 pg I —0.0016 —0.0010 [1
2431176.260 —19879.5 pg I +0.0160 +0.0165 [1
2431178.135 —19875.0 [o]¢] | +0.0018 +0.0023 [1]
2431178.335 —19874.5 pg I —0.0081 —0.0076 [1
2431179.170 —19872.5 pg I —0.0127 —0.0122 [1]
2431197.240 —19829.5 [o]¢] 1l +0.0052 +0.0056 [1]
2431206.265 —19808.0 Py | +0.0042 +0.0045 [1]
2431215.307 —19786.5 pg I +0.0202 +0.0204 [1
2431216.317 —19784.0 pg [ —0.0194 —0.0191 [1
2431219.272 —19777.0 pg [ —0.0031 —0.0029 [1
2431219.290 —19777.0 Vi | +0.0149 +0.0151 [2]
2434445.989 —12091.0 pe | +0.0125 —0.0007 [3]
2434770.089 —11319.0 pe | +0.0150 +0.0015 [3]
2434771.1330 —11316.5 pe I +0.0095 —0.0040 [4]
2434771.135 —11316.5 pe 1l +0.0115 —0.0020 [5]
2434838.74 —11155.5 [o]¢] 1l +0.0262 +0.0127 [6]
2439521.9603 +0.0004 +0.0 pe | —0.0045 —0.0033 [7]
2439528.8868 +0.0009 16.5 pe I —0.0050 —0.0037 [7]
2439529.9370 +0.0003 19.0 pe | —0.0043 —0.0030 [7]
2439539.8052 +0.0011 42.5 pe I —0.0018 —0.0004 [7]
2443965.6915 10585.0 pe | —0.0197 +0.0088 [8]
2443973.6678 10604.0 pe | —0.0199 +0.0086 [8]
2445001.3624 +0.0002 13052.0 pe | —0.0334 +0.0007 [9]
2445044.3990 13154.5 Vi 1 —0.0279 +0.0065 [10]
2446095.6080 15658.5 Vi 1] —0.0367 +0.0025 [11]
2446862.4000 17485.0 Vi | —0.0376 +0.0043 [12]
2446909.4215 17597.0 pe | —0.0355 +0.0066 [13]
2447214.4110 18323.5 pg I —0.0419 +0.0010 [12]
2447239.3926 18383.0 pe | —0.0393 +0.0036 [12]
2447592.4566 19224.0 pe I —0.0401 +0.0036 [14]
2448279.4805 20860.5 pe 1 —0.0441 +0.0002 [15]
2448691.3186 21841.5 pe I} —0.0450 —0.0006 [16]
2448691.5296 21842.0 pe | —0.0439 +0.0004 [16]
2449005.5518 22590.0 pe | —0.0436 +0.0004 [17]
2449057.3942 22713.5 pe I —0.0484 —0.0045 [17]
2449789.3600 +0.0020 24457.0 pe | —0.0308 +0.0114 [18]
2450519.621 26196.5 CCD 1 —0.0388 +0.0001 [19]
2450548.3789 +0.0004 26265.0 CCD | —0.0382 +0.0005 [20]
2450823.5701 +0.0002 26920.5 CCD 1l —0.0360 +0.0010 [21]
2450897.4562 +0.0007 27096.5 CCD I} —0.0374 —0.0009 [22]
2450904.3837 +0.0004 27113.0 CCD | —0.0369 —0.0004 [22]
2450907.9557 +0.0006 27121.5 CCD 1l —0.0333 +0.0031 [23]
2450914.0260 +0.0012 27136.0 CCD | —0.0503 —0.0140 [23]
2451233.1000 +0.0004 27896.0 CCD | —0.0361 —0.0020 [23]
2451268.9980 +0.0028 27981.5 CCD I} —0.0323 +0.0015 [23]
2451600.4438 +0.0007 28771.0 CCD | —0.0308 +0.0002 [24]
2451608.635 28790.5 CCD 1l —0.0260 +0.0049 [19]
2451617.0271 28810.5 CCD 1 —0.0302 +0.0006 [25]
2451618.0757 28813.0 CCD | —0.0311 —0.0003 [25]
2451655.4420 +0.0005 28902.0 CCD | —0.0284 +0.0021 [26]
2451663.4184 +0.0001 28921.0 CCD | —0.0285 +0.0019 [26]
2451965.4701 +0.0036 29640.5 CCD 1l —0.0340 —0.0065 [27]
2451971.3610 +0.0005 29654.5 CCD I} —0.0205 +0.0069 [24]
2452001.3695 +0.0014 29726.0 CCD | —0.0288 —0.0017 [28]
2452325.0538 30497.0 CCD | —0.0222 +0.0014 [29]
2452326.1004 30499.5 CCD 1l —0.0251 —0.0015 [29]
2452341.4258 +0.0004 30536.0 CCD | —0.0230 +0.0005 [30]
2452352.1290 +0.0002 30561.5 pe I —0.0251 —0.0018 [31]
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Table 3 Continued.

JD(Hel.) Error Epoch Method Min (O —-0C); (O-0C)y Ref.
(d) (d) (d)
2452353.1798 +0.0003 30564.0 pe | —0.0239 —0.0005 [31]
2452598.9880 +0.0010 31149.5 pe 1] —0.0176 +0.0029 [32]
2452600.0360 +0.0010 31152.0 pe | —0.0191 +0.0014 [32]
2452600.2478 +0.0008 31152.5 pe 1] —0.0172 +0.0033 [32]
2452600.4547 +0.0009 31153.0 pe | —0.0202 +0.0003 [32]
2452600.6650 +0.0020 31153.5 pe 1] —0.0198 +0.0006 [32]
2452600.8759 +0.0005 31154.0 pe | —0.0188 +0.0016 [32]
2452601.0844 +0.0007 31154.5 pe 1] —0.0203 +0.0002 [32]
2452601.2982 +0.0004 31155.0 pe | —0.0164 +0.0041 [32]
2452602.1320 +0.0006 31157.0 pe | —0.0222 —0.0017 [32]
2452602.3443 +0.0008 31157.5 pe 1] —0.0198 +0.0007 [32]
2452602.9703 +0.0008 31159.0 pe | —0.0235 —0.0031 [32]
2452603.1880 +0.0030 31159.5 pe 1] —0.0157 +0.0047 [32]
2452603.3950 +0.0007 31160.0 pe | —0.0186 +0.0018 [32]
2452603.6037 +0.0006 31160.5 pe 1] —0.0199 +0.0006 [32]
2452603.8143 +0.0004 31161.0 pe | —0.0192 +0.0013 [32]
2452604.0249 +0.0006 31161.5 pe 1] —0.0185 +0.0020 [32]
2452698.0639 31385.5 CCD 1] —0.0181 +0.0012 [33]
2453046.0950 32214.5 CCD 1] —0.0140 +0.0010 [33]
2453078.2108 +0.0003 32291.0 CCD | —0.0141 +0.0005 [34]
2453091.2258 +0.0001 32322.0 CCD | —0.0134 +0.0011 [35]
2453094.3761 +0.0005 32329.5 CCD 1] —0.0117 +0.0027 [36]
2453386.5573 +0.0004 33025.5 CCD 1] —0.0220 —0.0115 [37]
2453400.4330 +0.0004 33058.5 CCD 1] —0.0002 +0.0101 [37]
2453410.7111 +0.0009 33083.0 CCD | —0.0076 +0.0026 [38]
2453411.7596 +0.0014 33085.5 CCD 1] —0.0086 +0.0016 [38]
2453412.8075 +0.0010 33088.0 CCD | —0.0103 —0.0001 [38]
2453413.6501 +0.0011 33090.0 CCD | —0.0073 +0.0029 [38]
2453424.1465 33115.0 CCD | —0.0063 +0.0038 [39]
2453464.4464 +0.0008 33211.0 pe | —0.0087 +0.0008 [40]
2453498.6604 +0.0013 33292.5 CCD 1] —0.0097 —0.0006 [41]
2453769.4430 +0.0005 33937.5 pe 1] —0.0080 —0.0026 [42]
2453812.0566 34039.0 CCD | —0.0057 —0.0009 [43]
2453816.0437 34048.5 CCD 1] —0.0068 —0.0021 [43]
2453818.3541 +0.0002 34054.0 CCD | —0.0054 —0.0007 [37]
2453836.1986 +0.0003 34096.5 CCD 1] —0.0031 +0.0014 [34]
2454133.2197 34804.0 CCD | —0.0014 —0.0010 [44]
2454144.1337 34830.0 CCD | —0.0026 —0.0024 [44]
2454164.2875 +0.0004 34878.0 CCD | +0.0001 +0.0000 [34]
2454168.0636 34887.0 CCD | —0.0022 —0.0023 [44]
2454171.0021 34894.0 CCD | —0.0024 —0.0026 [44]
2454173.3130 +0.0029 34899.5 pe 1] —0.0004 —0.0007 [42]
2454173.5234 +0.0029 34900.0 pe | +0.0001 —0.0002 [42]
2454191.3641 +0.0020 34942.5 CCD 1] —0.0014 —0.0019 [37]
2454213.4053 +0.0002 34995.0 pe | —0.0005 —0.0013 [45]
2454507.4968 +0.0004 35695.5 CCD 1] +0.0103 +0.0053 [45]
2454830.3323 36464.5 CCD 1] +0.0077 —0.0017 [46]
2454838.5180 +0.0002 36484.0 pe | +0.0070 —0.0025 [47]
2454862.8687 +0.0003 36542.0 CCD | +0.0084 —0.0015 [48]
2454907.9998 36649.5 CCD 1] +0.0094 —0.0012 [49]
2454919.9589 36678.0 CCD | +0.0037 —0.0070 [49]
2455244.4825 +0.0003 37451.0 CCD | +0.0100 —0.0051 [50]
2455265.4744 +0.0004 37501.0 CCD | +0.0111 —0.0043 [51]
2455298.8480 +0.0060 37580.5 CCD 1] +0.0094 —0.0065 [52]
2455579.9212 +0.0009 38250.0 CCD | +0.0162 —0.0034 [53]
2455596.0858 38288.5 CCD 1] +0.0179 —0.0019 [54]
2455597.1345 38291.0 CCD | +0.0170 —0.0028 [54]
2455631.9781 38374.0 CCD | +0.0159 —0.0043 [54]
2455648.3509 +0.0003 38413.0 CCD | +0.0159 —0.0046 [55]
2455668.7127 +0.0006 38461.5 CCD 1] +0.0167 —0.0041 [53]
2455952.9331 +0.0003 39138.5 CCD 1] +0.0221 —0.0023 [56]
2456000.9985 39253.0 CCD | +0.0186 —0.0064 [57]
2456009.3940 +0.0020 39273.0 pe | +0.0178 —0.0073 [58]
2456014.0161 39284.0 CCD | +0.0219 —0.0033 [57]
2456035.6430 +0.0070 39335.5 CCD 1] +0.0283 +0.0029 [56]
2456723.5145 +0.0076 40974.0 pe | +0.0322 —0.0013 [59]

2456726.0342 40980.0 CCD | +0.0330 —0.0005 [60]
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Table 3 Continued.

JD(Hel.) Error Epoch Method Min (O —-0C); (O-0C)y Ref.
(d) (d) (d)
2456728.3443 +0.0041 40985.5 pe 1] +0.0342 +0.0006 [59]
2456728.5535 +0.0009 40986.0 pe | +0.0334 —0.0001 [59]
2457079.7354 +0.0002 41822.5 CCD 1] +0.0397 +0.0024 [61]
2457091.4879 +0.0018 41850.5 pe 1] +0.0374 —0.0001 [62]
2457106.3924 +0.0002 41886.0 CCD | +0.0385 +0.0008 [63]
2457145.0149 41978.0 CCD | +0.0379 —0.0001 [64]
2457396.6993 +0.0004 42577.5 CCD 1] +0.0430 +0.0024 [63]
2457450.0191 42704.5 CCD 1 +0.0462 +0.0051 [65]
2457474.3653 +0.0016 42762.5 pe 1] +0.0431 +0.0018 [66]
2457777.0470 43483.5 CCD 1] +0.0379 —0.0062 [67]
2457778.1041 43486.0 CCD | +0.0455 +0.0013 [67]
2457810.0113 43562.0 CCD | +0.0467 +0.0023 [67]
2457829.3243 +0.0020 43608.0 pe | +0.0482 +0.0036 [68]
2457829.5296 +0.0015 43608.5 pe 1] +0.0436 —0.0010 [68]
2457839.3970 +0.0011 43632.0 pe | +0.0453 +0.0006 [68]
2457860.5983 +0.0002 43682.5 CCD 1] +0.0459 +0.0011 [69]
2457865.4260 +0.0040 43694.0 CCD | +0.0458 +0.0008 [70]
2458218.7034 +0.0011 44535.5 CCD 1] +0.0485 +0.0006 [71]
2458234.6571 +0.0001 44573.5 CCD 1] +0.0492 +0.0012 [71]
2458565.4737 +0.0011 45361.5 CCD 1] +0.0512 +0.0006 [72]
2458598.6411 +0.0003 45440.5 CCD 1] +0.0532 +0.0024 [73]
2458949.3950 +0.0050 46276.0 CCD | +0.0513 —0.0020 [74]
2459227.3138 +0.0002 46938.0 CCD | +0.0523 —0.0028 [75]
2459228.3636 +0.0002 46940.5 CCD 1] +0.0526 —0.0026 [75]
2459243.2668 +0.0002 46976.0 CCD | +0.0523 —0.0029 [75]
2459313.1681 +0.0006 47142.5 CCD Il +0.0544 —0.0013 [75]

References: [1]Prikhodjko (1947); [2] Zessewitsch(1947); [3] Tanabe & Nakamurg1957); [4] Huruhata(1958; [5] Szafraniec(1962);

[6] Koch (1961); [7] Hill (1979; [8] Herczeg (1993; [9] Yang & Liu (1982; [10] Hubscher etal.(1994; [11] Hubscher et al.
(1989; [12] Hubscher & Lichtenknecke(1988; [13] Braune & Hibsche(1987); [14] Hubscher et al(1989; [15] Hubscher et al(1991);

[16] Hubscher et al.(1992; [17] Hubscher et al.(1993; [18] Diethelm (1998; [19] Samolyk (2012); [20] Agerer & Hiulbscher(19983;

[21] Agerer & Hibscher(1998h; [22] Agerer etal. (1999; [23] Nagai (20083; [24] Agerer & Hubscher(2002; [25] Nagai (2001);

[26] Wolf et al. (2000); [27] Zejda (2004); [28] Diethelm (2001); [29] Nagai (2003); [30] Sarounova & Wolf(2005; [31] Yang & Liu (2003;

[32] Sobotka(2007); [33] Nagai (2004); [34] He & Qian (2007); [35] Krajci (2005); [36] Hubscher et al(2009; [37] Brat et al. (2007);

[38] Ogtoza et al.(2008; [39] Nagai (2006; [40] Hubscher et al(2005; [41] Hubscher(2007); [42] Krajci (2006); [43] Nagai (2007);

[44] Nagai (2008h); [45] Parimucha et al(2009; [46] Nagai (2009; [47] Hubscher & Monningei(2011); [48] Diethelm (2009; [49] Nagai

(2010; [50] Brat et al.(2011); [51] Parimucha et al2011); [52] Diethelm(2010; [53] Diethelm(2011); [54] Nagai(2012); [55] Parimucha et al.
(2013; [56] Diethelm (2012); [57] Nagai(2014); [58] Hubscher(2013); [59] Hubscher & Lehmantf2015); [60] Nagai (2015; [61] Samolyk
(2015; [62] Hibscher(2016); [63] JurySek et al(2017); [64] Nagai (2016); [65] Nagai (2017); [66] Hubscher(2017); [67] Nagai (2018;

[68] Pagel(2018); [69] Samolyk (2017); [70] Paschke(2017); [71] Samolyk(2018); [72] Pagel(2020; [73] Samolyk (2019; [74] Paschke
(2020; [75] Present paper.

of 17 data are not given in the literature. Similar to the samat a rate ofl.56(40.06) d yr—!. The modulated period is
process applied for V1363 Ori, a mean error086004 Proda = 13.4(£0.3)yr. The final residuals are listed in
for 22 data is averaged as the assumed error for the ligfiiable5, and are shown in the lower panel of Figl@®).

minimum time without the standard derivations. With the exception of HID 2453708.13684gai 2008,
From all light minimum times, we updated a new the eclipsing data are fitted well. Its actual change still
linear ephemeris as follows: needs to be identified in future observations.
Min.I =HJD 2452500.0659(40.0019) 3) 4 SPECTROSCOPIC-PHOTOMETRIC
+ 0.4319241(+£0.0000002) x E'. SOLUTIONS

Using Equation (3), we computed the initial residu-Based on our new light curves and radial
als, which are listed in Tablé. The corresponding velocities Pychetal. 2004 Pribullaetal. 200%
(O — C); curve is displayed in the upper panelthe modelled solutions were solved using th-
of Figure 3(b). From this figure, a long gap ex- D method Wilson & Devinney 1971 Wilson 2008
ists between HJD 2448500.0343Hipparcos epoch) Wilson & Van Hamme 201#. This program is
and HJD 2452237.2413K@to & Takamizawa 2002  comprehensively applied in the modeling of binary stars,
However, a cyclic variation is apparent, and the initialeclipses, and even intrinsic pulsations from their mutidba
residuals are fitted using Equation (2). After some itera=—,— : : _

i btained the fitted parameters of Equation (2) ~ Wilson-Devinney binary star modeling code (W-D programyrha
|or_1$, we o 8 . p ) - q available for downloading from the web sitefof p: //ft p. astro.
which are given in Tablel. The orbital period increases ufl . edu/ pub/wi | son/1 cdc2015.



ftp://ftp.astro.ufl.edu/pub/wilson/lcdc2015
ftp://ftp.astro.ufl.edu/pub/wilson/lcdc2015
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Table4 Fitted and Deduced Parameters for Orbital Periodhan the adopted value @750 K (Gazeas & Niarchos

Variations 2005 or 6700 K (Gazeasetal. 2021 As shown in
Parameter Y Sex vize3 ori Figure 4(b), radial velocifties of V1363 Qri are taken
T (HID) 2439521.9423(4) 2452500.0636(4)  rom Pych et_al.(2_004), while our newBVQ light curves
P (d) 0.41981520(8) 0.43192400(8) are shown in Figurel(b). To derive the orbital and
Q(x10711d) +2.63(+0.20)  +8.90(+0.50)  gepmetric parameters, the multi-color light curves and
A(d) 0.0311(:£0.0009) = 0.0074(:£0.0004) radial velocity curves are simultaneously solved. Theinpu
e 0.224(£0.006)  0.564(=£0.048) ocity y - Ihetnp
Ts (HID) 2453562.7?:247.2;2448190.5Ei152.7% mass ratio isy = 0.205 (Pych et al. 2004 Considering
w (arc) 6.023(40.037 1.608(+0.067 ; ; ; ; m ; ;
P (v) 65.2(40.7) 13.4(40.3) its Icl);/vf I|ghtthvar|aplte ampll;[udeﬂé dO.tQOt),thhls m|ght_
a1ssini (AU) 5.38(20.16) 1os(zo0s) result from the existence of an undetectable companion,
AP/P(x10-5) 8.21(40.24) 9.53(+0.52)  although searching for a tertiary component has been
ﬁm()h(jX %0‘21\4@) 3-97&0-343 1'}17&0'03; unsuccessful Rribulla & Rucinski 2006 D’Angelo et al.

3 (Mg 0.62(40.02 0.41(40.02 :
a1s (AU) 15.9(£0.9) 4.41(20.45) ZOOQ. Ur?fortunately,-we are unable to obtain a convergent
“Q/(pc) 391.3(445.5) 261.1(£22.3) solution if the third light is a free parameter. Therefore,
31(3/)dt( - 0-0()2%%;)-0083; 0-()155;gﬂ(tﬁ-00(1)8 the final solution is listed in Tabl6, in which the orbital

X107 'dyr— . . . . . . . . o : .

dm/dt (x10-8 M yr—1) 1.38(£0.10) 3.67(0.15) inclination of i = 56.9° is somewhat higher than the

Notes: ' D’ refer to the distance away from the Sun, which is previously derived Valugs' I.€d.1° (Gazea_s etal. 2021
computed from the parallaxe64ia Collaboration et al. 20).8 and56.59° (Gazeas & Niarchos 2005The fill-out factor
is f = 56.6(%+1.5)%, which implies that V1363 Ori is

data and radial velocities\(ilson et al. 20204). During @ deep, low-mass ratio overcontact bina¥farfg & Qian
the modelling process, we adopted Model 3 (i.e., with ar?019.

over-contact configuration). As usual, the gravity darken

coefficients and bolometric albedo indexes are fixed t& pSCUSSIONS

g1,2 = 0.32 andA4; » = 0.5 (Lucy 1967 Rucinski 1973.

Moreover, we applied the logarithmic limb-darkening5.1 Absolute Parametersand Evolutionary States

coefficients Yan Hamme 1998 _ _
From our updated solutions, we redetermined the masses

based on the mass ratio of = M,/M, and Kepler's
third law, (M, + M) = 0.0134 x a®/P?, in whicha

For Y Sex, newBVR. light curves are displayed in andP are the separation between both componenésd
Figure 1(a), whereas the radial velocities are taken fromthe orbital periodP’. The equivalent radius is deduced
(McLean & Hilditch 1983 and @ribullaetal. 2009 as from the relative radii for each component. Absolute
displayed in Figured(a). All observations were analyzed luminosities are estimated based on a relatioh 6f ., =

to deduce the photometric-spectroscopic solution. Based?/Re)*(T/T»)*, in which R, and Tt are the solar

on the spectral type of F5/6 of Y Sex, we adopted a meafadii and surface temperature. All absolute parameters for
effective temperature df, = 6400+ 100 K (Gazeas etal. Y Sex and V1363 Ori are listed in Tab& In fact, the
202). The mass ratio of;, = 0.195 (Pribullaetal. standard errors of the parameters in this table are not real
2009 is assumed to be an input mass ratio. Meanwhile9r formal ones, but they are computed from the W-D code
the third light/s as a free parameter is considered. After(Prsa & Zwitter 2005 Exploration of the parameter space
some iterations, we then obtained the orbital and geometri¢ith Bayesian modeling with MCMC overcomes this
elements listed in Tablé. Theoretical LCs and RVs as deficiency of W-D program and is the standard approach
solid lines are plotted in Figurd$a) and4(a), respectively. to modeling eclipsing binaries.

The final mass ratio igy = 0.1954(40.0009), which We then plotted the primary components in a
agrees with the spectroscopic mass ratio. The third lightemperature-luminosity diagram, which is displayed in
contributes to the luminosity of the binary system veryFigure5. In this figure, stellar evolutionary tracks are taken
low (i.e.,~ 0.6%), which largely differs from the previous from (Girardi et al. 200D for the solar chemical compo-

41 Y Sex

value of~ 11% (Pribulla et al. 2008 sition, including the zero age main sequence (ZAMS),
terminal age main sequence (TAMS), evolutionary tracks,
4.2 V1363 Ori and isochrones lines. The primaries lie between the ZAMS

and TAMS lines, which implies that they are slightly
From the LAMOST survey database, the spectral typeevolved MS stars. Based on the evolutionary track of a
for V1363 Ori is F6, which is slightly later than single star, we estimated the possible evolutionary ages to
F5 (Nesterovetal. 1995 We fixed the mean effective be~ 2.51 Gyr for Y Sex and~ 3.56 Gyr for V1363 Ori,
temperature off;,, = 6156(£75) K, which is smaller respectively.



Y.-G. Yang et alNew Photometric Studies for Two Deep, Low-mass Ratio Ouetact Binaries 290-9

— L B B R B L B R R B LR
300 F ]
300 F (b) as s, V1363 Ori
- A A
200 200 F 79 A ]
L A
100 /A
R 100f /8 .. ]
° @ ~%e °
E 0 g O
_‘E’ = or o o...- we®o00 ]
> 100 ] > © ° .
n 00 [ A ]
-200 | Na A : LA s
e o Primary a 200: o e Primary 44,
200 [ i ]
BOOp L e Seeonday [ 4 4 Secondary s
0.0 0.2 0.4 0.6 0.8 1.0 00 — sz — 074 — Ofe — 078 — 10
Phase Phase

Fig.4 (a) Radial velocities for Y Sex, in whicfilled and open symbolsare taken fromPribulla et al.(2009 and
McLean & Hilditch (1983, respectively. (b) Radial velocities of V 1363 Ori takenrfr Pych et al.(2004), in which
open symbolidicate data contributing half the weight as gwid symbolsTheoretical RVs are plotted asntinuous
color lines which are computed by the solutions listed in Taleespectively.

Table5 All Collected Times of Minimum Light for V1363 Ori

JD(Hel.) Error Epoch Method Min (O —-0C); (O-0C)y Ref.
(d) (d) (d)
2448500.0343 —9261.0 pe | +0.0171 +0.0013 [1]
2452237.2413 —608.5 CCD 1] +0.0012 +0.0034 [2]
2452592.4999 +0.0020 214.0 pe | +0.0022 +0.0013 [3]
2452618.6316 +0.0004 274.5 pe 1] +0.0026 +0.0013 [4]
2452695.2984 +0.0008 452.0 CCD | +0.0028 +0.0008 [5]
2452705.2324 +0.0005 475.0 CCD | +0.0026 +0.0004 [5]
2452988.1425 1130.0 CCD | +0.0024 —0.0020 [6]
2452989.0143 1132.0 CCD | +0.0104 +0.0060 [6]
2452990.0946 1134.5 CCD 1] +0.0109 +0.0065 [6]
2453317.7003 +0.0003 1893.0 CCD | +0.0022 —0.0004 [7]
2453374.7158 +0.0001 2025.0 CCD | +0.0037 +0.0018 [8]
2453433.2473 +0.0010 2160.5 CCD 1] +0.0095 +0.0083 [5]
2453436.2638 +0.0012 2167.5 CCD 1] +0.0025 +0.0014 [5]
2453447.2824 +0.0007 2193.0 CCD | +0.0070 +0.0061 [5]
2453708.1365 2797.0 CCD | —0.0210 —0.0190 [9]
2454074.2131 3644.5 CCD 1] +0.0000 +0.0054 [10]
2454091.698 +0.001 3685.0 CCD | —0.0081 —0.0025 [11]
2454423.2007 4452.5 CCD 1] —0.0071 +0.0006 [12]
2454428.1614 4464.0 CCD | —0.0135 —0.0057 [12]
2454820.9961 5373.5 CCD 1] —0.0137 —0.0045 [13]
2454872.6159 +0.0001 5493.0 CCD | —0.0089 +0.0005 [14]
2455126.1520 6080.0 CCD | —0.0122 —0.0025 [15]
2455470.6205 +0.0006 6877.5 CCD 1] —0.0031 +0.0064 [16]
2455944.6503 +0.0002 7975.0 CCD | —0.0100 —0.0018 [17]
2456294.9455 8786.0 CCD | —0.0052 +0.0011 [18]
2456659.0578 9629.0 CCD | —0.0049 —0.0013 [19]
2456930.3163 10257.0 CCD | +0.0053 +0.0061 [19]
2456985.3815 +0.0015 10384.5 pe 1] +0.0002 +0.0004 [20]
2457014.1026 10451.0 CCD | —0.0017 —0.0017 [19]
2457425.7344 +0.0002 11404.0 CCD | +0.0065 +0.0011 [21]
2457448.6223 +0.0021 11457.0 CCD | +0.0025 —0.0033 [22]
2457725.0610 12097.0 CCD | +0.0098 +0.0000 [23]
2457731.9679 12113.0 CCD | +0.0059 —0.0040 [23]
2458871.1685 +0.0004 14750.5 CCD 1] +0.0067 +0.0000 [24]
2458872.0296 +0.0005 14752.5 CCD 1] +0.0040 —0.0028 [24]
2458902.0506 +0.0003 14822.0 CCD | +0.0063 —0.0004 [24]
2459244.1341 +0.0005 15614.0 CCD | +0.0059 +0.0001 [24]
2459244.9973 +0.0002 15616.0 CCD | +0.0053 —0.0006 [24]
2459246.0767 +0.0004 15618.5 CCD 1] +0.0049 —0.0010 [24]

Notes: [1] Selam (2004); [2] Kato & Takamizawa (2002); [3] Pych etal. (2004; [4] Parimucha et al.(2009;
[5] Karampotsiou et al(2016); [6] Nagai(2004); [7] Dvorak (2009; [8] Nelson(2006); [9] Nagai (2006; [10] Nagai (2007);
[11] Nelson (2007); [12] Nagai (20083; [13] Nagai (2009; [14] Dvorak (2010; [15] Nagai (2010); [16] Brat et al.(2011);
[17] Nelson(2013: [18] Nagai(2014); [19] Nagai(2015; [20] Hubscher(2016); [22] JurySek et al(2017); [23] Nagai(2017);
[24] Present paper.
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Table 6 Modeling Solutions and Absolute Parameters for Two CorBataries

Parameters Y Sex V1363 Ori

Primary Secondary Primary Secondary
q= Ms/M, 0.1954(+£0.0009) 0.205(%0.005)
a (Re) 2.905(£0.034) 2.706(40.026)
Vy (kms™1) 4.70(£1.10) 32.6(40.9)
i(°) 77.67(£0.19) 56.9(=£0.2)
Qp s 2.1579(=0.0020) 2.1712(=£0.0020)
T (K) 6400(£100) 6211(£7) 6156(£76) 5627(£12)
X,V 0.646, 0.237 0.647,0.230 0.648, 0.227 0.650, 0.200
TB,YB 0.809, 0.241 0.819, 0.219 0.822,0.212 0.847,0.127
TV, Yy 0.719, 0.281 0.733,0.272 0.737, 0.269 0.772,0.217
TRe, YRe 0.647, 0.285 0.660, 0.279 0.664, 0.277 0.703, 0.241
“Up 0.8299(£0.0069) 0.1701 0.8731(+£0.0021) 0.1269
ly 0.8236(£0.0069) 0.1764 0.8562(£0.0018) 0.1438
LR, 0.8205(£0.0073) 0.1795 0.8473(£0.0017) 0.1527
bl3p 0.58(+0.05)% -
L3y 0.55(%0.05)% -
l3R, 0.82(+0.06)% -
Tpole 0.5042(£0.0020)  0.2488(40.0012) 0.5014(=£0.0018)  0.2474(£0.0013)
Tside 0.5545(£0.0022)  0.2614(£0.0014) 0.5505(£0.0024)  0.2596(+0.0017)
Thack 0.5819(=£0.0028)  0.3144(40.0020) 0.5773(£0.0030)  0.3091(£0.0019)
f (%) 50.8(£1.6) 56.6(£1.5)
M (M) 1.559(40.055) 0.305(%0.007) 1.181(40.034) 0.242(+£0.007)
R (Rp) 1.589(+0.021) 0.799(£0.011) 1.470(+£0.017) 0.736(40.009)
L (Lg) 3.794(+0.100) 0.850(%0.023) 2.779(40.063) 0.487(+0.012)

Notes: **The relative luminosities can be expressedpy, = Ly, // (Lp + Ls) andls = L3/ (Lp + Ls + L3)
for BVR bands, respectively.

1.5 cyclic magnetic activity, which may produce the observed
[ ] amplitude of period modulation. We then compute the
11L ] value of A P/ P with the help of the following equation,
0.7 . AP \/ 2P 2mA
o ] — =A 21 — ~ 4
3 ] iz <2l —cos(p—)l= 35—, (4)
(]
-

0.3
[ in which A is aj2sini/c. The calculated values for
two contact binaries approximate to the typical value of
AP/P ~ 107°. For V1363 Ori, the O'Connell effect

i g occurs in previous light curvesGpmez-Forrellad et al.
_O'a.o' — '3f9' — '3f8' T — 1999 Gaze{:\s& I_\Il_archos 209)580 we could not remove

LogT the magnetic activity mechanism.

Alternatively, this kind of oscillations may result from

in the H-R diagram. Evolutionary tracks for stellar massthe light-time effect via by the presence of the third body.

from 0.9 M, to 1.8 M, with solar chemical compositions (Irwin.1952). Its mass function is computed by the known
taken fromGirardi et al.(2000. Thedotted color linesare  equation,
isochrone lines.

® V1363 Ori

Fig.5 Primary components for Y Sex and V1363 Ori

A7 (M3 sini)?

5.2 Magnetic Activity Cyclesor the Third Body? flm) = o2~ (a12sini)® = 0L+ M 1 05)
3 1 2 3

~. (5)

For Y Sex and V1363 Ori, there evidently exist quasi-

cyclic variations from theifO — C) curves of Figure8. By the iteration method for Equation (5), we can compute
This case occurs in other DLMR overcontact binariegshe minimum mas$/; anda;5 for the orbital inclination
Yang & Qian (2015, such as CK Boo Yang 2012, i = 90°, which are listed in Tabld. According to Allen’s
V345 Gem {fang 2009 and AH Cnc Peng etal. 2006  table Cox 2000, we can estimate the spectral types of
For the late-type contact binaries, their cyclic oscitas K7 for Y Sex and M4 for V1363 Ori, respectively. The
may generally result from magnetic activity cyclesangular separation of the third body from the binargan
(Applegate 199por light-time effect via the presence of be estimated from the parallaxé&sgia Collaboration et al.
the third body [rwin 1952). Applegate(1999 suggested 2018. Therefore, it is difficult to identify the third bodies
that the gravitational coupling mechanism causes théue to the low luminosity and small angular separation.
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Table 7 Several Low-mass Ratio Contact Binaries with Secular Eldrioreasing

Star Sp. Period Type ¢ My f dP/dt Reference
(d) (Mo) (%) (x10""dyr!)

XY Boo F5V 0.37055 A 0.186 0.912 55.9 1.44 Ozavci et al(2020

V1191 Cyg F6V 0.31338 w 0.107 1.31 68.6 4.50 Zhu et al.(2011)

V345 Gem  F7V 0.27477 W 0142 1.05 733 0.59 Yang (2009

V1363 Ori F6 0.43192 A 0.205 1.181 56.5 1.56 Present paper

DZ Psc F7v 0.36613 A 0.136 1.37 79.0 7.41 Yang et al.(2013

Y Sex F5/6 0.41982 A 0.195 1559 50.8 4.58 Present paper

uY UMa G1v 0.37602 W 0.21 1.117 61 2.55 Kim et al. (2019

CK Boo F7/8v  0.35515 A 0.111 1.386 65.0 0.98 Yang et al.(2012

AH Cnc F7v 0.36048 A 0.168 1.10 51 3.99 Peng et al(2016

TY Pup F2v 0.81923 A 0.184 1.650 84.3 +0.56 Sarotsakulchai et a{2018

I UMa F511 0.82522 A 0.172 1.99 86.6 +4.88 Zhou et al (2016

V409 Hya F2v 0.47226 A 0.216 1.5 60.6 +5.41 Na et al.(2019

V728 Her F3 0.44625 A 0.158 1.8 81.0 +1.92 Erkan & Ulas(2016
5.3 Long-term Period Increasing References
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