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Abstract

A catalog of W UMa type eclipsing binary systems with tertiary components
based on eclipse timing diagrams is presented listing the physical and orbital pa-
rameters (including third body parameters) of 150 W UMa type eclipsing binaries.

In this study, the (O—C) diagrams of nine sample W UMa type eclipsing bi-
nary systems, based on the most reliable timings of minima in the literature, are
analyzed to obtain the third-body parameters and significant statistical results are

presented from the data in the catalog.
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1. Introduction

A considerable number of eclipsing binaries are known to belong to multi-
ple star systems (e.g. Chambliss, 1992), acting as important laboratories for as-
trophysics. Studies on eclipsing binary systems have shown that the frequency
of third components around W UMa type binary stars is very high (Frieboes-
Conde and Herczeg, 1973; Kreiner, 1977; Chambliss, 1992; Borkovits and Hege-
dus, 1996). The occurrence of tertiary companions was found dependent on the
orbital period of central binary systems by Tokovinin et al. (2006) in which the
frequency of occurrence increases from a level of 34% for 12d < P < 30d to 50%
at P =9d, and even 100% at P = 1d (Tokovinin et al., 2006). For a sample of
contact binaries brighter than V' = 10 mag, the incidence of triple systems was
found by Rucinski et al. (2007) to be 61% for northern contact binaries. These
results suggest that all contact binary stars may exist in multiple systems. General
information on triple and multiple systems can be found in the updated Multiple
Star Catalog by Tokovinin (2018).

Different methods have been developed to determine whether there is a third
body in eclipsing binary systems. The light timeeffect (LITE) in the (O—C) dia-
grams of minima timings is the most used of these methods. LITE is caused by a

third body in binary stars and shows itself as periodic changes in the (O-C) dia-



gram. However, these variations might be also attributed to the magnetic activity
cycles of binary systems (see Applegate, 1992; Lanza et al., 1998).

As the binary star moves around the barycenter of the triple system, its relative
distance changes. This effect manifests itself as a sinus-like shape in the (O-C)
diagrams of the eclipsing binaries. The analytical formulae of LITE as a function
of the orbital parameters of the third body was given by Irwin (1959) as follows:

A 1—e2)- i
T = ( 63) sinv + ws) + e3sinws (1)

V1 —e?cos?ws I+ egcosv

where 7 is the light-travel time delay or advance caused by a perturbing third

body. A is the semi-amplitude of the light-time curve (in days), and e and w3 are
the eccentricity, and longitude of the periastron of the third-body orbit, respec-
tively. v is the true anomaly of the position of the eclipsing pair’s mass center on
the relative orbit.

Eclipsing binary systems with additional components have attracted the atten-
tion of many researchers since the mass and orbital parameters of the additional
components can be determined directly from the (O-C) diagrams. The LITE in-
terpretation for contact binaries was introduced as early as the 1990s (see e.g.
Demircan et al., 1992; Demircan, 1994).

W UMa type binaries are eclipsing binaries with a short orbital period (P < 1



day) and continuous light variation during a cycle. They consist of two solar-type
component stars; whereby the eclipses have equal depths, indicating that both
components have similar effective temperatures. Binnendijk (1970) classified the
W UMa systems into two categories, A-type and W-type, according to spectral
type groups A9-F8 and F7-MS5, respectively. It is clear that there is no certain
limit between the two sub-groups. A recent catalog of field contact binaries com-
piled by Pribulla et al. (2003) is a good source for their physical parameters. The
presence and properties of tertiary companions to very close binaries with short
periods have been assessed in a series of papers by Pribulla and Rucinski (2006),
D’ Angelo et al. (2006) and Rucinski et al. (2007).

The orbital period changes in W UMa type systems may be more complex due
to their evolutionary status. We should expect the effects of angular momentum,
mass loss and transfer, and magnetic activity in these systems. In addition, the
LITE due to an unseen component in the system may be detected, which causes a
periodic variation in their orbital periods.

In this paper, we present a catalog with all the known W UMa type eclipsing
binaries including those with a tertiary component. This catalog can be used for
statistical studies and is a valuable source for planning observations of W UMa

type systems with additional components.



2. Selection Criteria and Data Collection

In this catalog, we compiled from the literature the W UMa type eclipsing
binary systems having additional components. The physical and absolute param-
eters of the systems were obtained from various sources in the literature. Infor-
mation on 150 multiple systems was collected, which forms an exhaustive catalog
of W UMa type eclipsing binary stars with additional components. Seventeen of
these are quadruple systems.

The catalog includes three tables that present the physical parameters of 150 W
UMa type eclipsing binaries. Table 1 aims at identification of the binaries. These
values are mostly taken from the SIMBAD Astronomical Database. Table 2 lists
the absolute parameters calculated by a combined analysis of the light and radial
velocity curves. Table 3 presents the orbital parameters of additional components
around the binary systems obtained by (O—C) analysis.

If the value of a parameter is given by two or more different articles in the
literature, the value in the most recent publication has been taken. The references
in the SAO/NASA Astrophysics Data System (ADS) format are given in the last
column of each table. Errors in the last digits are given in parentheses after the
value. The stars are sorted in alphabetical order of the constellation listing (as in

the General Catalog of Variable Stars (GCVS) of Kholopov et al. (1998)). The
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literature was scanned until January 2020.

Moreover, we re-analyzed the (O—C) diagrams of a sample of nine close binary
systems: OO Aql, CK Boo, TZ Boo, BI CVn, AM Leo, XY Leo, V839 Oph, ER
Ori and FZ Ori. All of these are well-known W UMa systems with a third body
and have been observed for a long of period of time. The minima times taken
from the (O-C) Database Gateway were used in the (O—C) analysis of the W
UMa systems chosen. In the analysis, all minima times were used with different
weights (visual = 1, photographic = 5, photometric/CCD = 10). For the (O-C)
analysis, the software program of Zasche et al. (2009) was used. The (O—C) values
were calculated with the linear ephemeris given by Kreiner et al. (2001). The
corresponding (O—C) diagrams are shown in the upper panels of Figure 1. In the
(O-C) curves of all systems, cyclical changes were seen in addition to parabolic
behaviors.

The (O-C) data of the target binaries were analyzed under the assumption of
mass transfer between the component stars and/or mass loss from the systems and
an unseen component around the eclipsing binary, represented by parabolic varia-
tions and tilted sinusoidal changes in their (O—C) diagrams, respectively. The final

parameters of LITE are given in Table 3 and the (O—C) values and residuals from
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Figure 1: (O—C) diagrams for selected nine systems showing third body effect. Full dots indicate

photoelectric/CCD data and other symbols represent earlier visual and photographic observations.

Best fit curves are also shown among the observational data.



the best fit are displayed in the upper and lower panels of Figure 1, respectively.

The catalog is arranged as follows:

Table I: Identification

(1) No: Catalog sequence number.

(2) Name: Name of star in GCVS.

(3) HD: Henry Draper Catalog number.

(4) HIP: Hipparcos Catalog (Zasche et al., 2009) number.

(5) «(2000): Right Ascension J2000.

(6) 6(2000): Declination J2000.

(7) mpyax: Apparent magnitude at maximum brightness

(8) A: Photometric system for magnitudes. The basic codes are V (Johnson’s
V) and B (Johnson’s B).

(9) Sp: Spectral type of components and their luminosity class.

(10) Type: Subclass of W UMa. A-subtype and W-subtype.

(11) Reference.

Table II: Absolute Parameters

(1) No: Catalog sequence number.

(2) Name: Name of star in GCVS.

(3) M,: Mass of primary component.



(4) M5: Mass of secondary component.

(5) R;: Radius of primary component.

(6) Ry: Radius of secondary component.

(7) T,: Effective temperature of primary component.

(8) T,: Effective temperature of secondary component.

(9) g1: Surface gravity of primary component.

(10) go: Surface gravity of secondary component.

(11) Reference.

Table III: Third Body Parameters

(1) No: Catalog sequence number.

(2) Name: Name of star in GCVS.

(3) Tp: Reference epoch for primary minimum (Heliocentric Julian Date (HID)).

(4) P15: Orbital period of binary system in days.

(5) as sin i3: (as) is orbital semi-major axis and (i3) is inclination of binary
system’s orbit relative to center of mass of triple system in AU.

(6) es: Eccentricity of third body orbit.

(7) ws: Longitude of periastron of third body orbit.

(8) T3: HID epoch of passage at periastron.

(9) P5: Period of orbital rotation of third body in years.



(10) A: Amplitude of minimum of sinusoidal variation.
(11) fiM3): Mass function of hypothetical third body around binary system.
(12) M5: Mass of third body.

(13) Reference.

3. Results

In this study, we present a new catalog of W UMa type eclipsing binary sys-
tems with tertiary components based on eclipse timing diagrams. The catalog
contains the physical parameters of 150 W UMa type eclipsing binary systems,
including their LITE parameters. Some results from the catalog are as follows:

1. The frequency distributions of the orbital period of the central binary for
the systems in the catalog is given in Figure 2. In this figure, A-type and W-type
systems are shown in different histograms. As can be seen in Figure 2, the possible
presence of a third body is higher in systems with orbital periods shorter than P,
= 0.5 days. This ratio decreases with an increasing period. The frequency of the
third body is approximately 43% in systems with orbital periods of 0.3-0.4 days.

Short period binary systems often have high levels of magnetic activity (Pribulla
etal., 2003; Pietal., 2014; Hall, 1996). Therefore, it should not be overlooked that

the cyclic oscillations of these systems in the (O—C) diagrams might be caused by
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magnetic activity cycles. Long-term spectroscopic and photometric observations
of the stellar activity of W UMa type eclipsing binaries are necessary. In such
systems, further observational evidence for the existence of a third body needs
to be investigated. A third body can manifest itself in a photometric light curve
solution or a third spectrum in the overall spectrum.

2. The distance of the third body from the central system are in the range of
0.28 to 15.8 AU. The frequency distribution for this is given in Figure 4. This
figure shows an approximate Gaussian distribution. The maximum of this curve
is approximately as sin i =4 AU.

3. The frequency distribution for the mass of the third body is also presented
in Figure 4. This shows an exponentially decreasing trend with increasing mass.
It is seen that the mass of the third body is under 1 M, in the majority. EY Cas has
the largest third body mass of 9.8 M, while ER Vul has the smallest third body
mass of 0.0048 M. (in other words, the systems with the largest and smallest
mass of the third body are EY Cas and ER Vul, respectively.)

4. The total number of W UMa-type binary stars in the General Catalog of
Variable Stars (GCVS) is about 2918 which is 23% of the total number of eclips-
ing binaries in GCVS. Considering those W UMa-type binary stars brighter than

V = 10 mag in our catalog and GSVS, the frequency of occurrence of tertiary
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Figure 2: Frequency distribution of orbital periods of central binary.

companions in W UMa systems was found to be about 21%.
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Table 1: Identification.

No  Name HD HIP «(2000) 5(2000) Mimax Sp Type
[mag]

1 AB And - 114508 231132.08 +365335.11 95 G5+G5V w
2 EP And - - 014229.32 +44 45 42.36 114 F8V w
3 GZ And - 10270 02121428 +443939.6 10.83 G5V -
4 LO And - - 2327 06.67 +45 33 22.00 11.25 - -
5 HV Agr - - 2121 24.80 —030936.88  9.99 F5V -
6 00 Aql 187183 - 1948 12.65 +09183237  9.49 G5V -
7 V417 Aql - 96349 1935 24.12 +05 50 17.65 10.63 GOV+F9V W
8 V802Aql - - 18 58 54.83 —030111.6 134 - w
9 V803 Aql - - 1900 44.19 —072854.0 14 - w
10 BOAri - - 021208.77 +27081824  10.02 - A
11 SSAri - - 0204 18.40 +24.00 02.23 10.15 GO w
12 V410 Aur 280332 23337 0501 10.83 +343023.58 10.34 GO -
13 V599 Aur - - 05 08 46.79 +320208.54 12 - w
14 ACBoo - 73103 1456 28.33 +462144.14 1023 F8Vn w
15 ARBoo - - 1348 10.39 +24552680 1275 G9+K1 w
16 CKBoo 128141 71319 143503.75 +090649.37  9.02 F1/8V A
17 FIBoo 234224 75203 152205.96 +51105529  9.49 G5 w
18 GNBoo - - 1450 07.76 +29 38 58.50 1112 - w
19  HHBoo - - 1421 44.06 +46 41 59.37 11.2 GSIII w
20  TUBoo - - 140458042 430000154 1161 G3 A
21 TYBoo - - 1500 46.93 +350754.78 11.39 G3+G7 w
2 TZBoo - 74061 1508 09.13 +3958 12.86 10.41 G2v A
23 44i Boo 133640 73695 1503 47.29 +47391462 476 GOVn w
24 AOCam - - 0428 13.64 +53024460  10.52 GOV w
25 LRCam - - 0543 05.15 +684007.04 10,61 - -
26 ADCnc - - 08 46 20.10 +102007.2 13.1 KOV w
27 AHCnc - - 085137.84 +115057.11 13.41 FIV A
28 EHCnc - - 0826 18.35 +205249.74 11.9 F -
29 TXCnc - - 08 40 01.70 +18595045 997 GO-G1V w
30  BICVn - 63701 1303 16.40 +3637.00.59 1031 FOV w
31 DFCVn - - 124337.23 +384415.65 112 - w
32 FVCVn 1353 13.67 +322246.72 12 -
33 RVCVn - - 1340 18.16 +281821.53 14.03 F8 -
34 UZCMi - - 075051.76 +03390360 1118 F8 -
35 BSCas - - 0121 38.57 +59 10 27.05 11.84 A-F w
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No  Name HD HIP (2000) §(2000) Mmax Sp Type
[mag]
36 AL Cas - - 02134465  +700842.9 12.3 B -
37 CWCas - - 00455269  +630508.40 11.08 G8V w
38 EY Cas - - 00032277  +574453.1 13.9 - -
39 V366 Cas - - 010825.60  +584416.6 12 Gl.. -
40 V776 Cas - 8821 01532343 +700233.44 9.42 FO A
41 V523 Cas - - 00400626  +501415.53 10.87 K4V -
42 VII07Cas - - 01231459  +6134529 12.88 - w
43 VII139Cas - - 01354448  +554113.1 13.2 - -
44 RRCen 124689 69779 14165722  —57511565 7.7 A9Y/FOV -
45 V752 Cen 101799 57129 11424808  —35485751 93 F7/GO(V) w
46 BECep - - 22412080  +583630.82 12.05 - -
47 GKCep 205372 106226 213059.15  +704923.57 7 AOV -
48 GW Cep - - 01455858  +8004 55.32 11.21 G3 w
49 VW Cep 197433 101750  203721.54  +753601.46 7.38 G8V+KOV -
50  WZCep - - 23222421 47254 56.70 11.22 F5 -
51 TW Cet - 8447 014854.14  —205334.60  10.7 G5+G8 -
52 VY Cet - - 014933.69  —19372929 1115 - -
53 AQCom - - 12424269 42152175 152 - -
54 CCCom - - 12120602  +223158.69 11.42 K4/5V -
55 KR Com 115955 65069 13201577 +174556.98 72 F5 -
56 MR Com - - 13142418 +271132.33 12.36 - w
57 RW Com - 61243 12330028  +264258.37 11.25 G8e
58  RZCom - 61414 123505.05  +232014.02 10.57 GOVn A
59  CVCyg - - 19542090  +380249.99 10.99 FSIII -
60  DKCyg - 106574  213502.66  +343545.40 10.56 A6V w
61 V401 Cyg - 95816 19292027  +302428.50 10.7 FO -
62 V700 Cyg - - 20310525  +384700.64 11.01 G2v w
63  VI918Cyg - - 192608.65  +522647.46 10.76 - A
64  V2540Cyg - - 202337.87  +465551.74 12.07 - -
65  BVDra 135421 74370 15115035  +615125.24 8.04 F9V+F8V -
66  BXDra - 78891 16061737 +624546.10 10.62 A3 A
67  EFDra - - 18053048  +694515.70 10.81 F8/9V A
68  FUDra - 76272 15344520  +621644.27 10.48 F8V w
69  BLEri - - 04114818  —11472652 1142 B5 -
70  CTEr - 20943 042927.79  —33343433  10.28 FO -
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Table 1: Continued.

No  Name HD HIP (2000) §(2000) Mmax Sp Type
[mag]
71 UX Eri 14699 03095274  —065333.56  10.63 FoV w
72 YY Eri 26609 19610 04120884  —102809.96  8.41 G3/KO+(F/G) -
73 KV Gem - - 06500771  +243512.7 14 - -
74 AK Her 155937 84293 171357.82  +162100.60 9.04 F8Vv A
75 V502 Her 17354935  +322054.47 13.12 F5
76 V728 Her - - 17180430  +415038.72 10.61 F3 w
71 V829 Her - - 165547.87  +351057.59 10.27 G2v
78 V842 Her - - 16060221  +50 11 13.09 9.97 G2 w
79 V899 Her 149684 81191 16350195  +331247.76 7.88 F8 -
80 V1104 Her - - 180947.63  +49 02 54.96 13.51 - w
81 V1062 Her 17345427  +44 115256 13.5 K2 -
82 DF Hya - - 08550224  +060537.68 10.8 GO -
83 EZ Hya - - 09264105  —13450640  10.56 G2 w
84 FG Hya - 41437 08270394  +033052.33 10.04 GO -
85 FO Hya - - 09594328  —19075621  11.05 - -
86 WY Hya - - 08141093  +002943.52 10.61 A6
87 LU Lac - - 2221418 +512203 14.6 - w
88 PP Lac - - 22423866  +532502.77 11.85 - w
89 SW Lac 216598 113052  225341.65  +3756 18.63 8.51 KOVy -
90 AM Leo - 53937 110210.88  +09 53 42.67 9.33 F8Vn w
91 AP Leo - 54188 11050502 +0509 06.41 9.57 F8V -
92 CE Leo - - 11442423 +232122.86 11.9 K w
93 ET Leo 91386 51677 10332578  +173427.41 9.55 G5 -
94 XY Leo - 49136 10014042 +172432.71 9.68 KOV w
95 RT LMi - - 09494832  +342715.44 11.35 F7V -
96 VW LMi 95660 54003 11025190  +3024 5470 8.06 F5V A
97 VZ Lib - 76050 15315175  —154110.18  10.27 F5 -
98 NY Lyr - - 191636.87  +342340.30 12.02 - -
99 PY Lyr - - 19202599  +285643.8 12.5 - -
100 V574 Lyr 1827 12.19  +361436.25 12.29 K4 -
101 V649 Lyr - - 18242694  +453901.30 14.51 K: w
102 DD Mon 292319 - 064557.83  —001731.94  10.69 F6V
103 V396Mon - - 06383648  +033617.1 12,6 - w
104  V524Mon - - 065901.19  +021251.5 14.4 - w
105  V753Mon 54975 34684 071057.85  —035243.18 827 A8V -
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No  Name HD HIP (2000) §(2000) Mmax Sp Type
[mag]
106 TV Mus - 310730 11395776  —644859.29  10.75 F2 w
107 V502 Oph 150484 81703 164120.86  +003027.37 8.5 G2V+F9V W
108 V508 Oph - 88028 175848.61  +132946.27 10.65 G5
109 V566 Oph 163611 87860 17565241  +0459 15.32 7.58 F5V -
110 V839 Oph 166231 88946 18092126 +09 09 03.62 9.03 F8V -
111 V23880ph 163151 87655 1754 14.16  +11 07 50.00 6.26 F5Vn A
112 EROx - 24156 05111450  —083324.69  9.46 G1V w
113 FZOri 288166 - 054121.00  +023622.97 10.53 GO w
114  BBPeg - 110493 22225688  +161927.83 11.17 F8V -
115  BXPeg - - 21384939  +264134.23 10.89 G4.5 w
116  UPeg - 118149 23575847  +155710.07 9.63 G2v w
117 V432 Per - - 030651.69  +424048.5 11.19 - -
118 V873 Per - - 02470820  +412231.92 11.04 GO w
119 AQPsc 8152 6307 01210356  +073621.62 8.69 F8 -
120 DZPsc - - 00362794  +213214.44 11.08 F7V A
121 EMPsc - - 01184851  +132107.7 13.33 - -
122 VZPsc 115819 - 23274839  +045123.97 10.27 K4/5V -
123 V701 Sco 85985 317844 17342451  —32301598 897 B5 -
124 V1055 Sco 148121 80603 162726.18  —37283728  8.63 G2v -
125 AU Ser - - 155649.47  +221601.59 11.04 G4V -
126 V384 Ser - - 16015357  +245217.53 11.88 - -
127 Y Sex 87079 49217 10024795  +010540.33 9.95 F3/5V A
128 AHTau - - 03471196 +250659.39 11.07 Glp A
129  EQTau - - 03481343  +221850.93 11.18 Gl -
130  RZTau 285892 21467 043637.66  +184517.79 10.19 F5 A
131 V781 Tau 248087 27562 0550 13.12  +265743.36 8.67 GO w
132 VII28Tau - 17878 03492777  +125443.83 9.64 GO w
133 AAUMa - - 09465929  +454556.3 10.88 GO w
134 AW UMa 99946 56109 11300431 +295752.68 6.92 FO -
135  BMUMa - - 11112048  +462547.4 13.8 KOV w
136 11UMa 1092247 61237 123254.84  +544742.90 8.3 F2 A
137 LPUMa - - 10335779  +585215.55 11.39 - -
138 PZUMa - - 09290708  +495123.03 12.71 - w
139  TY UMa - - 12090249  +56 01 54.04 11.59 F8+F0 -
140 UY UMa - - 13443683  +551318.35 129 - A
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No Name HD HIP «(2000) 5(2000) Mmax Sp Type
[mag]

141 W UMa 83950 47727 09 43 45.46 +55 57 09.07 175 F8V -
142 AG Vir 104350 58605 1201 03.50 +13 00 30.01 8.52 ATV -
143 AH Vir 106400 59683 12 14 20.99 +114909.38 9.33 G8V -
144 GR Vir 129903 72138 14 4520.26 —064404.12 8 G2/3V -
145 HT Vir 119931 67186 1346 06.76 +05 06 56.16 7.16 GO A
146 PY Vir - 131032.22 —04 09 32.58 9.84 K2v w
147 BI Vul - - 212248.03 +2701 39.9 14.15 - w
148 ER Vul 200391 103833 2102 25.90 +27 48 26.43 7.37 GOV+G5V -
149 NO Vul - - 193437.99 +2037 14.28 12.83 - -
150 NSVS 1461538 - 231021.48 +58 59 17.11 11.76 - w
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Table 2: Absolute parameters.

No Name My Mo R1 Ro T1 Ta loggy logga Ref.

Mg] Mg] Rpl [Rp] [K] [K] [cgs] [cgs]
1 AB And 0.579(13) 1.034(24)  0.822(23) L15130) - - - - 2014NewA...30...64L
2 EP And 0.5 1.3 0.89 1.35 6387(2) 6360 4.24 4.29 2013AJ....145..100L
3 GZ And 1.25(4) 0.65(1) 1.06(1) 0.78(1) 5021(3) 5260 - - 2003A&A...401..631Y
4 LO And 1.468(48)  0.447(22) 1.40(84) 0.84(1) 6650(200)  6690(200)  4.32(1) 4.24(1) 2015IBVS.6134....IN
5 HV Aqr 1.355 0.197 1.448 0.648 6460 6669 - - 2013NewA...21...46L
6 00 Aql 1.05(2) 0.89(2) 1.38(2) 1.28(2) 5700 5472(55) - - 2013AJ....145..1271
7 V417 Aql  0.53 145 0.84 1.31 6111 5900 4.32 436 2004JASS...21...73L
8 V802 Agql  0.92 0.13 - - 5000 5128(49) - - 2008PAS]...60..803Y
9 V803 Aql  0.79 0.79 0.77 0.77 4594 4600 - - 1996A&A...311..523M
10 BO Ari 0.995(36) 0.189(7) 1.090(13) 0.515(10) 5940 5908(6.3) 4.361(19) 4.291(23) 2015NewA...39...9G
11 SS Ari 1.21(2) 0.40(1) 1.34(1) 0.81(1) 5900(200)  6350(200)  4.26(1) 4.23(2) 1992MNRAS.254..568R
12 V410 Aur  1.14 0.18 1.33 0.62 5942 5952(13) - - 2007ASPC..362...820
13 V599 Aur 0.6 1 5860 5360 - - 2010PAS]...62...81L
14 AC Boo 0.36(3) 1.20(5) 0.69(1) 1.19(1) 6250 6241(6) 4.32(4) 4.36(4) 2010IBVS.5951....IN
15 AR Boo 0.35 0.9 0.65 1 5398(14) 5100 4.36 439 2009AJ....138..478L
16 CK Boo 1.42 0.15 1.48 0.59 6200 6291 - - 2005ApJ...629.1055Y
17 FI Boo 0.40(5) 1.07(5) 0.85(7) 1.28(7) 5746(33) 5420(56) - - 2013AJ....146..157C
18 GN Boo 1.065 0.32 1.056 0.631 6250 5628(6) - - 2015NewA...39....1B
19 HH Boo 0.627(27) 1.068(45) 0.782(11) 0.997(20) 5680 5386(4.3) 4.449(22) 4.469(25) 2015NewA...41...26G
20 TU Boo 0.97 0.48 1.05 0.78 5800 5737(4) - - 2007PASP..119.1099L
21 TY Boo 0.53(2) 1.19(5) 0.73(3) 1.06(4) 5732 5483(2) - - 2015RAA....15..501E
22 TZ Boo 0.99(3) 0.21(1) 1.08(5) 0.56(2) 5890 5873(10) - - 2011A1J....142...99C
23 44i Boo 0.861(8) 0419(11) - - 5174(10) - - - 20010AP....14...74P
24 AO Cam 1.119(7) 0.486(5) 1.092(5) 0.732(4) 5900 5887(4) - - 2010AJ....139..195Y
25 LR Cam 0.9 0.27 1.27 0.73 5500 5198(4) - - 2010PAS]J...62.1045Y
26 AD Cnc 0.9 0.24 0.96 0.55 5164 4609(11) - - 2002ChJAA...2..369Y
27 AH Cnc 1.22(7) 0.20(2) 1.37(7) 0.66(3) 6300 6330(20) 425 4.09 2006ASPC..349..375Y
28 EH Cnc - 1.44 - - 6820 6666(5) - - 2011PASP..123.1138.
29 TX Cnc 1.35(2) 0.61(1) 1.27(4) 1.26(7) 6537(9) 6250 - - 2009A1....138..680Z
30 BICVn 0.66(1) 1.61(1) 0.96(1) 1.40(1) 6170(5) 6093 4.300(2) 4.350(2) 2014NewA...29...57N
31 DF CVn 0.91 0.32 1.03 0.64 5337 4902(2) - - 2005AN....326..338A
32 FV CVn 0.949) 1.01(10) 0.91(5) 0.94(4) 5470 5148(24) - - 2019RAA....19...99M
33 RV CVn - - - - 6100 5564(75) - - 2014AJ....147..130Z
34 UZ CMi 1.2 0.54 - - 6250 6168(5) - - 2013AJ....145..91Q
35 AL Cas 133 0.81 - - 6400 6316(32) - - 2014AJ....148..79Q
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Table 2: Continued.

No Name My Mo Ry Ro Ty To logg1 logga Ref.

M@l M@l [Rp] Rpl [K] [K] [cgs] [cgs]
36 BS Cas - - - - 5637(12) 6100 - - 2008AJ....136..594Y
37 CW Cas - 1.22 - - 5309 4950(5) 4.5 4.5 2014AJ....148..95W
38 EY Cas - - - - - 6700 - - 2008IBVS.5812....1Z
39 V366 Cas 1.19 0.5 - - 5860 5907(6) - - 2013NewA...19..27Y
40 V523 Cas 0.74(1) 0.38(1) 0.77(1) 0.59(1) 5726 4125 - - 2016NewA...44...78M
41 V776 Cas 1.71 0.25 1.77 0.81 7047 7004(39) 3.848 3.845 2007ASPC..362...820
42 V1107 Cas - - - - 5721(9) 5270 - - 2016PASP..128d4201Y
43 V1139 Cas - - 0,76 0,94 6250 5933(4) - - 2015NewA...34..217L
44 RR Cen 1.82(26) 0.38(6) 2.10(1) 1.05(3) 6912 6891(13) - - 2005PAS]J...57..983Y
45 V752 Cen 0.4 1.302 0.754 1.28 6221(81) 5955(77) - - 1993ApJ...407..237B
46 BE Cep 0.86 0.37 - - 5310 - - - 2012NewA...17..347D
47 GK Cep 2.7 2.5 - - - - - - 2014arXiv1404.3124L
48 GW Cep 1.06 0.39 1.05 0.67 5800 6113 - - 1996A&A...311..523M
49 VW Cep 0.838 0.28 0.93 0.58 4970 4650 443 4.36 2014arXiv1402.2933E
50 WZ Cep 1.33(8) 0.43(3) 1.29(1) 0.77(1) - - - - 2011JASS...28..163]
51 TW Cet 0.68 1.28 0.357 0.256 - - - - 1959Ap]...130..774A
52 VY Cet 1.02 0.68 - - - - - - 2014arXiv1404.3124L
53 AQ Com - 0.85 - - 5300 4911(15) - - 2014NewA...32..31L
54 CC Com 0.717(14) 0.377(8) 0.708(12) 0.530(10) 4300 4200(60) 4.59 4.57 2011AN....332..626K
55 KR Com 1.42 0.129 - - 5549(244) 6072(270) - - 2010A&A...519A..78Z
56 MR Com 0.36 1.4 - - - 6457(10) - - 2013AJ....146...38Q
57 RW Com 0.38(2) 0.80(2) 0.30(1) 0.42(1) 4900 4720(20) 4.543) 4.57(3) 2011A&A...525A..66D
58 RZ Com 1.108 0.45 1.122 0.71 5500 5564 - - 2000A&A...361..226L
59 CV Cyg - - - - - - - -
60 DK Cyg 1.82(7) 0.56(2) 1.74(3) 1.05(2) 7500(200) 7011(200) 4.22(2) 4.14(2) 2015A7....149..194L
61 V401 Cyg 1.68 0.49 - - - - - - 2013AJ....146...28Z
62 V700 Cyg 0.6 0.92 0.86 1.04 5770 5396(9) - - 1997A&AS..124..291N
63 V1918 Cyg 1.52 0.4 1.52 0.87 7060 6924(5) - - 2013AJ....145...60Y
64 V2540 Cyg 1.024 0.478 1.06 - 5865 4369(46) - - 2010NewA...15..653Z
65 BV Dra 1.04(2) 0.43(1) 1.12(1) 0.76(1) - - - - 2009A1....137..236Y
66 BX Dra 2.08(10) 0.60(4) 2.13(5) 1.28(3) 6980 6979(2) 4.10(3) 4.003) 2013PAS]J...65....1P
67 EF Dra 1.815(32) 0.290(26) 1.702(2) 0.777(2) 6250 6186(7) - - 2012RAA....12..419Y
68 FU Dra 0.28 1.117 0.6 1.104 6100 5823 - - 2012PAS]J...64...48L
69 BL Eri 0.61(11) 0.33(10) 1.03(9) 0.75(7) - - - - 2009SASS...28....58
70 CT Eri - - - - - - - -




Table 2: Continued.

No Name M Mo Ry Ro Ty T2 logg1 logga Ref.

M@] M@l Rel [Rp] [K] [K] [cgs] [cgs]
71 UX Eri 0.54(17) 1.45(44) 0.91(11) 1.45(18) 6100 5984(26) - - 2007AJ....134.1769Q
72 YY Eri 0.62 1.54 0.77 1.2 5600 5362 - - 1986A&A...159..142N
73 KV Gem 0.98 2.74 - - 6000 5672 - - 2014NewA...27..81Z
74 AK Her 1.86(1) 0.48(1) 1.66(1) 0.96(1) 6358.0(40.4) 5848.0(9.6) - - 2010NewA...15..339S
75 V502 Her 1.23 0.38 6180 6143(4) - - 2018PASP..130d4201Z
76 V728 Her 1.8(1) 0.28(8) 1.87(4) 0.82(6) 6600 6743(27) - - 2016NewA...46...73E
77 V829 Her 1.31(3) 0.57(3) 1.21(1) 0.84(1) 5900 5758(15) 4.39(1) 4.35(2) 2007ASPC..370..2370
78 V842 Her 0.38(1) 1.45(1) 0.81(1) 1.47(1) 6020 5723(10) 4.20(1) 4.26(1) 2009NewA...14..321E
79 V899 Her 2.10(15) 1.19(8) 1.57(14) 1.22(14) 5700 5677 4.371(13) 4.342(18) 2002A&A...387..2400
80 V1104 Her 0.46 0.74 - - 4050 3902 - - 2015A7....149..148L
81 V1062 Her 0.74(5) 1.83(12) 5121(130) 4712(13) 2019MNRAS.487.5520L
82 DF Hya 0.49 1.22 0.74 1.14 5980 5676(5) - - 1990AcASn..31..237L
83 EZ Hya 1.37(12) 0.35(3) 1.54(32) 0.85(18) 5721(9) 6100 - - 2004PASP..116..826Y
84 FG Hya 1.444(25) 0.161(7) 1.405(9) 0.591(8) 5900 6012(13) - - 2005MNRAS.356..765Q
85 FO Hya 1.31(7) 0.31(11) 1.62(3) 0.91(2) 7000 5213.1(0.2) 4.14(7) 4.01(1.25) 2013NewA...20...52P
86 WY Hya 1.92 1.86 - - 8000 7994(5) - - 2011NewA...16..265Y
87 LU Lac - - - - 5310 4899(7) - - 2014NewA...31...65L
88 PP Lac 1.18 0.51 - - 5480 5202(3) - - 2005NewA...11...52Q
89 SW Lac 1.22 0.978 1.12 1.02 5379(7.048) 5521(6.960) - - 2014arXiv1402.2929E
90 AM Leo 0.54(7) 1.23(8) 0.85(7) 1.22(9) 6273(70) 5942(80) - - 2016AstBu..71...64G
91 AP Leo 1.460(42) 0.434(17) 1.477(45) 0.817(25) 6150 6250(25) - - 2003A&A...412..465K
92 CE Leo 0.94 0.47 0.94 0.68 - - - - 2002A&A...384..908Q
93 ET Leo - - - - 6500 6107(86.62) - - 2004ASPC..318..189T
94 XY Leo 0.82(2) 0.50(1) 0.85(2) 0.68(2) 4850 4524(14) - - 2003A&A...401.1095Y
95 RT LMi 1.29(17) 0.49(6) 1.28(5) 0.84(3) 6400 6513(10) - - 2008PAS]...60...77Q
96 VW LMi 1.67(2) 0.70(2) 1.709(7) 1.208(6) 6700 6792(8) - - 2007Ap&SS.312..151S
97 VZLib 1.480(68) 0.378(34) 1.335(22) 0.692(12) 5920 6030(21) - - 2004AcA....54..299Z
98 NY Lyr - - - - - - - -
99 PY Lyr - - - - 6980 7042 - - 2009NewA...14..121Z
100 V574 Lyr 0.69(2) 0.65(2) - - 4929(149) 4690(44) - - 2019MNRAS .487.5520L
101 V649 Lyr 0.28 0.8 - - 4830 4581(5) - - 2012AJ....144..178L
102 DD Mon 1.9409) 1.12(6) 1.62(3) 1.37(3) 6250 5202(4) - - 2010ASPC..435..351G
103 V396 Mon 1.2 0.47 1.17 0.75 5922(14) 6210 - - 2001AJ....122..425Y
104 V524 Mon 0.5 1.1 1.25 1.35 - - - - 2005A&A...429..625D
105 V753 Mon 1.528(20) 1.482(20) 1.592(6) 1.738(7) 7500 7620(20) - - 2004AcA....54..299Z
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Table 2: Continued.

No Name My Mo Ry Ro Ty To loggy logga Ref.

M@l Mgl Rpl [Rp] [K] [K] [cgs] [cgs]
106 TV Mus 1.35 0.22 1.7 0.83 5980 5808(40) - - 2005AJ....130..224Q
107 V502 Oph 1.448(70) 0.485(36) 0.915(191) 1.495(180) 5861 5769(56) 42 4.25 (Selam ve ark., 2009)
108 V508 Oph 1.01 0.52 1.07 0.8 6000 5830 - - 2005ApJ...629.1055Y
109 V566 Oph 1.41(18) 0.34(8) 1.45(7) 0.77(4) 7000(100) 6902(100) 4.26(10) 4.19(10) 2006IBVS.5726....1D
110 V839 Oph 1.572(31) 0.462(17) 1.528(10) 0.874(06) 6250 6349(25) - - 2006AcA....56..127G
111 V2388 Oph 1.80(2) 0.34(1) 2.60(2) 1.30(1) 6900 6349(23) 0.0386 0.0374 2004A&A..417..725Y
112 ER Ori 1.53 0.98 1.39 1.14 6200 6314(66) - - 1994A&A...289..827G
113 FZ Ori 1.17 1 1.16 1.08 5940 5983(16) - - 2014Ap&SS.353..575P
114 BB Peg 1.42(4) 0.53(2) 1.29(2) 0.83(2) 6250 5905(45) 4.37 4.33 2007AJ....134..642K
115 BX Peg 0.96(59) 0.356(22) 0.9466(41) 0.6081(14) 5520 5978(18) - - 2013JAVSO..41..227A
116 U Peg 1.149(9) 0.379(2) 1.224(3) 0.744(2) 5860 5785(7) 0,0432 0,0427 2002CoSka..32...79P
117 V432 Per 1.12 0.42 1.22 0.78 6692(6) 5800 431 428 2008A1J....135.1523L
118 V873 Per - - - - 5150 4965(19) - - 2015NewA...41..42B
119 AQ Psc 1.26 0.28 1.22 1.18 6445 6247(10) - - 2020MNRAS.491.6065Z
120 DZ Psc 1.352(57) 0.183(24) 1.469(21) 0.617(9) 6210 6187(12) - - 2005AcA....55..123G
121 EM Psc - - - - 5300 4987(13) - - 2008AJ....136.1940Q
122 VZ Psc 0.81(5) 0.65(4) 0.78(2) 0.70(2) 4840(120) - - 1995Ap]...455..300H
123 V701 Sco - - - - - - - -
124 V1055 Sco - - - - 5850 5632(26) - - 2015AcA....65..151Z
125 AU Ser 0.895 0.635 1.1 0.94 5495 5153(90) 431 4.29 2005NewA...10..653G
126 V384 Ser 0.79 25 0.85 0.798 5108 4811(7) - - 2020MNRAS.491.6065Z
127 Y Sex 1.21 0.22 1.5 0.75 6210 6093(18) - - 2003NewA....8..465Y
128 AH Tau 1.04 0.52 1.05 0.77 5900 5887(4) - - 2010AJ....139..195Y
129 EQ Tau 1.22(3) 0.54(2) 1.14(1) 0.79(1) 5860(10) 5851(10) - - 2013MNRAS.430.2029Y
130 RZ Tau 1.57 0.58 1.51 1 - - - - 2001MNRAS.328..914Q
131 V781 Tau 0.71(7) 1.57(11) 0.89(5) 1.26(8) 6000 5525(10) - - 2016Ap&SS.361...63L
132 V1128 Tau 1.10(6) 0.58(4) 1.01(2) 0.76(2) 6200 6400(10) - - 2014AJ....148..126C
133 AA UMa 0.89(2) 1.61(3) 1.17(2) 1.53(2) 5964(9) - - - 2011PASP..123...34L
134 AW UMa 1.60(3) 0.12(1) 1.79(1) 0.74(1) 7175 7035(9) - - 2014Ap&SS.352..673E
135 BM UMa 0.92 0.5 - - - - - - 2009PAS]J...61...13Y
136 11 UMa 2.14 0.37 291 1.42 6412 6334(16) 3.807 3.802 2007ASPC..362...820
137 LP UMa 0.92 0.3 - - 5500 5302(32) - - 2016NewA...44..29G
138 PZ UMa 0.14(1) 0.77(2) 0.43(1) 0.92(1) 5430 5137(49) - - 2019PAS]J...71..39Z
139 TY UMa 1.06 0.43 1.13 0.72 - - - - 1996A&A...311..523M
140 UY UMa 1.151(53) 0.237(11) 1.342(21) 0.696(11) 5900 5882(4) 4.244(24) 4.126(24) 2019JASS...36..265K
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Table 2: Continued.

No Name My Mo Ry Ro Ty To logg1 loggo Ref.

Mg] Mg] [Rp] Rl [K] [K] [cgs] [cgs]
141 WUMa 1.3509) 0.69(5) 1.1733) 0.85(2) 6026(278)  6310291) - - 2013MNRAS.430.2029Y
142 AG Vir 161 051 2,07 127 - - - - 2001MNRAS.328..914Q
143 AH Vir - - - - - - — _
144  GRVir 13716)  0.17(6) 1.42(7) 0.61(4) 6300 6163(9) - - 2004A....128.2430Q
145 HT Vir 1.046(13) 1.284(15) 1.107(4) 1.223(5) 6100 6010(10) - - 2005AcA....55..389Z
146 PY Vir 0.95(1) 0.74(1) 0.923(2) 0.819(2) 4830 4702(7) - - 2013A]....145...39Z
147 BI Vul - - - - 4600 4474(4) - - 2013ApJS..209...13Q
148 ER Vul 1.12 1.072 1.166(51) 1.185(142) 6000 5883(52) 4.27 43 1993A&A...269..3101
149 NO Vul - - - - - - - -
150  NSVS 1461538 0.31(1) 1.093) 0.76(6) 131(11) 5740(10) 5340 417(9)  424(10)  2016JASS..33..185K
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