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Reanalyzing contact binaries with space-based photometric data and investigating possible
parameter changes can yield accurate samples for theoretical studies. We investigated light curve
solutions and fundamental parameters for twenty contact binary systems. The most recent Transiting
Exoplanet Survey Satellite (TESS) data is used to analyze. The target systems in the investigation
have an orbital period of less than 0.58 days. Light curve solutions were performed using the PHysics
Of Eclipsing BinariEs (PHOEBE) Python code version 2.4.9. The results show that systems had
various mass ratios from q = 0.149 to q = 3.915, fillout factors (the degree of contact) from
f = 0.072 to f = 0.566, and inclinations from i = 52

o
.8 to i = 87

o
.3. The effective temperature of the

stars was less than 7016 K, which was expected given the features of most contact binary stars.
Twelve of the target systems' light curves were asymmetrical in the maxima, showing the O'Connell
effect, and a starspot was required for light curve solutions. The estimation of the absolute
parameters of the binary systems was presented using the a - P empirical relationship and discussed.
The orbital angular momentum J

0
 of the systems was calculated.  The positions of the systems were

also depicted on the M - L, M - R, q - L
ratio

, M
tot

 - J
0
, and T - M diagrams.
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1. Introduction. Eclipsing binaries are important in investigating stellar

formation and structure, examining stellar evolution theories, and determining

stars' physical properties. Binary systems were first classified into three types based

on the light curves' shapes: Algol (EA), Lyrae (EB), and W Ursae Majoris

(W UMa, EW). Then, a more precise classification was provided by Kopal [1],

which was based on Roche geometry, binary systems were classified as detached,

semi-detached, and contact. Contact binary systems are one of the most interesting

kinds of stellar binaries among observers and researchers. Contact systems' stars

have filled their Roche lobes [1], and the temperature difference between these

stars is close to each other [2]. Some of them are known as low-mass and Low-

Temperature Contact Binaries (LTCBs) systems [3].

According to the Binnendijk [4] study, contact binaries can be divided into

A and W subtypes. The more massive component has a higher effective tempera-

ture in the A-subtype, and if the less massive component has a higher effective
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temperature, it is classified as a W-subtype. These subtypes are still being discussed,

and for a better understanding, it is necessary to determine and analyze a large

number of contact systems in terms of fundamental parameters.

The stars of contact systems are transferring mass to each other [5], and in

this process, their orbital periods can be changed. The orbital period of contact

systems plays a role in relations with absolute parameters,  and  they  are  effective

in the evolutionary process of these systems [6,7]. There have been several studies

conducted on the upper and lower cut-offs of these systems' orbital periods [8].

The investigations show that contact systems' orbital periods usually lie between

0.2 and 0.6 days.

One of the prominent features in many contact systems is the presence of

starspot(s) induced by the stars' magnetic activities. Hot or cold starspots, which

are required for the light curve solution, are explained by the O'Connell effect

[9]. The effect of starspots can be seen on the asymmetric maxima of the light

curve.

There are unsolved issues related to contact binary systems, parameter rela-

tionships, and the evolution of stars [10]. This requires precisely defined elements

from further contact binary samples [11]. Even in the case of well-studied systems,

it will be important to carry out investigations due to issues with phasing,

challenging novel discoveries, and evolutionary status.

In the following sections, we present the general specifications of target systems

in catalogs and literature (Section 2), light curve solutions of 20 contact binary

systems (Section 3), estimating absolute parameters (Section 4), and finally a

discussion and conclusion (Section 5).

2. Tartget systems and dataset.

2.1. Systems' selection. We considered twenty contact binary systems for

light curve analysis and estimation of absolute parameters. The selected studies for

these target systems have considered the mass ratio based on spectroscopic results.

We used these mass ratios as the initials for the light curve analysis. Due to the

passage of time compared to some selected studies and spectroscopic quality, the

final mass ratios may change slightly in this study.

Except for DY Cet [12], which has performed light curve analysis using TESS

Sector 4 data, other systems have been studied previously using just ground-based

data. Some parameters can be obtained from spectroscopic data analysis; however,

most of the light curve elements are determined from photometric data. Therefore,

the accuracy of photometric data has a significant impact on the results of the

light curve solutions and then on the estimation of absolute parameters. Therefore,

by using suitable quality TESS data, parameters may be obtained with more

appropriate accuracy.
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An introduction to the target systems is available in the online version of this

study: https://doi.org/10.48550/arXiv.2405.18618.

2.2. TESS observations. TESS provides high accuracy and high time

resolution light curves of contact binary stars that promote scientific studies. The

main goal of the TESS mission is to detect and classify exoplanets, and each

observation sector takes about 28 days. We used TESS data for light curve analysis

in this study [13-14]. TESS data are available at the Mikulski Archive for Space

Telescopes (MAST). If each of the systems had several sectors in TESS, we

selected the most recent available sector with good-quality data for the light curve

analysis. The sector used for each system is listed in Table 1, and all of them

were observed at a 120-second exposure time.

2.3. General features. The selected contact binary systems have orbital

periods ranging from 0.22 to 0.58 days, their apparent magnitude is 8m.14 to

11m.26, and the effective temperature of star 1 (T
1
) is 4300 to 6980 K in the

reference studies.

Table 1 contains the names of the selected systems along with their general

characteristics. Therefore, in Table 1, the RA and DEC of the systems from the

SIMBAD database, the distance obtained from the Gaia DR3 parallax, the

apparent magnitude of the system from the All Sky Automated Survey (ASAS)

catalog, the time of minima (BJD
TDB

) and the orbital period from the Variable

Star indeX (VSX) database, and the last column, the used TESS sector, were given.

We used Schlafly, Finkbeiner [15] study, and the DUST-MAPS Python package

developed by Green et al. [16] to determine the extinction coefficient A
V
 along

with its uncertainty.

3. Light curve analysis. The PHOEBE Python code version 2.4.9 [17]

and TESS filter were used to perform light curve analysis on 20 binary systems.

Based on the appearance of the light curve, the short orbital period, and the results

of previous studies, we selected contact mode for the systems' light curve solutions.

Assumed values for the bolometric albedo and gravity-darkening coefficients

were A
1

 = A
2

 = 0.5 (Ruciński [18]) and g
1

 = g
2

 = 0.32 (Lucy [19]). We used the

Castelli, Kurucz [20] method to model the stellar atmosphere, and the limb

darkening coefficients were from the PHOEBE tables. The reflection effect in

contact binary systems refers to the component's irradiation of each other. We

considered this effect in the light curve analysis.

We set initial effective temperatures for stars and mass ratio from reference

studies and analyzed the light curves of 20 target systems (Table 2). Parameter

input values were taken from studies including spectroscopic data for these target

systems. The optimization tool in PHOEBE was then utilized to improve the

output of light curve solutions and obtain the final results. The five main
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parameters (T
1
, T

2
, q, f, l

1
) were then processed for the optimization.

The well-known O'Connell effect [9] appears by the asymmetry in the

brightness of maxima in the light curve of eclipsing binary stars. The most

probable reason for this phenomenon is the existence of starspot(s) caused by the

components' magnetic activity [21]. Eight systems had symmetrical light curves

and 12 systems needed a cold starspot for light curve analysis.

The parameters i, q, f , T
1,2

,  , l
1
/l

tot
, and r

(mean)1,2
 are estimated by modeling

the TESS light curves. Table 3 presents the light curve analysis results. Fig.1 shows

TESS data and synthetic light curves of the binary systems. The geometric

structure of the systems in phases 0.25 or 0.75 is shown in Fig.2. The color in

Fig.2 indicates the differences in temperature on the star's surface.

4. Estimation of the absolute parameters. There are various methods

to derive absolute parameters, particularly when photometric data is utilized. In

some investigations, empirical relationships or the Gaia DR3 parallax method are

used to estimate absolute parameters [37,6,38]. Using Gaia DR3 parallax to

System RA DEC d V A
V

t
0

P TESS

J2000 J2000 pc mag BJD
TDB

day Sector

AC Boo 14 56 28.3364 +46 21 44.0691 155.42(36) 10.27(21) 0.029(1) 2452499.9507 0.35245 50

AQ Psc 01 21 03.5557 +07 36 21.6178 133.27(37) 8.55(18) 0.079(1) 2453653.7169 0.47560 43

BI CVn 13 03 16.4093 +36 37 00.6406 221.26(2.11) 10.41(22) 0.031(1) 2444365.2503 0.38416 49

BX Dra 16 06 17.3670 +62 45 46.0898 520.27(4.65) 10.68(22) 0.048(1) 2449810.5906 0.57902 58

BX Peg 21 38 49.3911 +26 41 34.2134 149.34(56) 10.88(23) 0.076(1) 2455873.3966 0.28042 55

CC Com 12 12 06.0379 +22 31 58.6828 71.38(11) 11.21(23) 0.035(1) 2453012.8637 0.22069 49

DY Cet 02 38 33.1803 -14 17 56.7219 186.88(49) 9.47(20) 0.046(1) 2453644.7385 0.44079 4

EF Boo 14 32 30.5386 +50 49 40.6868 160.93(34) 9.63(20) 0.021(1) 2452500.2238 0.42052 50

EX Leo 10 45 06.7720 +16 20 15.6771 97.10(24) 8.91(19) 0.037(1) 2448500.0087 0.40860 46

FU Dra 15 34 45.2133 +62 16 44.3332 159.56(50) 10.68(22) 0.030(1) 2448500.2637 0.30672 51

HV Aqr 21 21 24.8100 -03 09 36.8855 154.24(2.32) 9.85(21) 0.090(1) 2452500.2191 0.37446 55

LO And 23 27 06.6850 +45 33 22.0263 290.62(3.82) 11.26(23) 0.213(2) 2456226.6800 0.38044 57

OU Ser 15 22 43.4748 +16 15 40.7337 53.29(7) 8.14(17) 0.024(1) 2448500.2787 0.29677 51

RW Com 12 33 00.2840 +26 42 58.3618 107.60(25) 11.05(23) 0.026(1) 2454918.7048 0.23735 49

RW Dor 05 18 32.5451 -68 13 32.7780 123.57(17) 11.00(23) 0.087(1) 2453466.5302 0.28546 67

RZ Com 12 35 05.0595 +23 20 14.0278 208.26(1.70) 10.34(22) 0.032(1) 2458253.6304 0.33851 49

TW Cet 01 48 54.1435 -20 53 34.5917 152.71(46) 10.40(22) 0.022(1) 2454476.6173 0.31685 3

UV Lyn 09 03 24.1259 +38 05 54.5972 143.65(36) 9.60(20) 0.036(1) 2453407.3606 0.41498 21

UX Eri 03 09 52.7437 -06 53 33.5110 237.40(1.00) 11.15(23) 0.142(1) 2454828.6698 0.44529 4

VW Boo 14 17 26.0325 +12 34 03.4469 150.05(38) 10.49(22) 0.037(1) 2452840.6121 0.34232 50

Table 1

COORDINATES AND OTHER CHARACTERISTICS OF TARGET

BINARY SYSTEMS
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Fig.1. TESS data and synthetic light curves for the target binary systems.
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estimate absolute parameters can have good accuracy, but there are challenges to

obtaining proper accuracy. Challenges make  this method unsuitable for some

Fig.2. Three-dimensional view of the systems in phases 0.25 or 0.75.
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binary systems investigations. For example, the parameter that is obtained from

the observational data and plays an important role in the calculation process is

the maximum apparent magnitude V
max

. In the first step of the calculation process

using Gaia DR3 parallax, V
max

 is used to estimate the absolute magnitude M
V 
.

Therefore, this may not be an appropriate method for calculating the absolute

parameters in ground-based observations if the light curve's maxima display more

dispersion. On the other hand, the extinction coefficient A
V
 should also be

reasonable and low value (Table 1). In some cases, the large error for the Gaia

DR3 parallax is associated with a large A
V
 value, although either alone can

overshadow the accuracy of the absolute parameter estimates. Large parallax errors

usually come in systems with galactic coordinates b between +5 and -5, making

it challenging to determine A
V
 with good accuracy [39]. Also, the initial tempera-

ture chosen for the analysis can completely affect the accuracy of the results. The

study published by the Poro et al. [40] study discusses the limitations of this

method. In this study, due to the lack of a reliable value of V
max

 for all target

systems, we preferred not to use this method.

The mass ratio is one of the most crucial factors in the estimation of the

absolute parameters. There are several methods to test or obtain mass ratios from

System i o q = M
2
/M

1
f T

1
 (K) T

2
 (K) 21  Reference

AC Boo 86.3(5) 3.340(4) 0.046 6250 6241(6) 7.034(4) [22]
AQ Psc 69.06(80) 0.266(2) 0.35 6250(157) 6024(150) 2.253(12) [23]
BI CVn 71.30(10) 2.437(4) 0.146(11) 6125(2) 6093 5.698(4) [24]
BX Dra 80.63(6) 0.2884(5) 0.515 6980 6979(2) 2.3475(16) [25]
BX Peg 87.2(6) 2.66 0.171(12) 5887(7) 5300 6.057(8) [26]
CC Com 89.8(6) 1.90(1) 0.17 4300 4200(60) 5.009 [27]
DY Cet 82.48(34) 0.356(9) 0.24 6650(178) 6611(176) 2.529(5) [23]
EF Boo 75.7(2) 1.871 0.18 6450 6425(14) 4.921(12) [28]
EX Leo 60.8(2) 0.2 0.35 6340 6110(14) 2.186(12) [29]
FU Dra 80.4(2) 3.989 0.190(12) 6100 5842(6) 7.778 [30]
HV Aqr 79.186(183) 0.145 0.569(10) 6460 6669(7) 2.036 [31]
LO And 80.1(6) 0.305(4) 0.4 6650 6690(24) 2.401(9) [32]
OU Ser 50.47(2.24) 0.173(17) 0.68 5940(144) 5759(283) 2.090(17) [23]

RW Com 72.43(29) 0.471(6) 0.15 4830(115) 4517(98) 5.319(9) [23]
RW Dor 77.2(1) 1.587 0.115(67) 5560 5287(10) 4.64(4) [33]
RZ Com 86.8(6) 2.179(9) 0.11(1) 6276(200) 6070 5.393(10) [34]
TW Cet 81.18(10) 0.75(3) 0.06 5865(152) 5753(147) 3.308(2) [23]
UV Lyn 67.6(1) 2.685 0.18 6000 5770(5) 6.080(1) [35]
UX Eri 75.70(23) 0.373(21) 0.18 6093(153) 6006(150) 6.065(8) [23]
VW Boo 73.81(5) 2.336 0.108(5) 5560 5198(3) 5.626(3) [36]

Table 2

LIGHT CURVE SOLUTIONS' RESULTS IN REFERENCE

STUDIES OF THE SYSTEMS
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photometric data [41,42]. In this study, the initial mass ratio of target systems

was obtained using different qualities of spectroscopic data from reference studies.

The analysis of light curves showed that the mass ratio did not change significantly

compared to the reference studies.

We used the semi-major axis and orbital period (a - P) relationship for

estimating absolute parameters from the study Poro et al. [39] (Eq. (1)). Con-

sidering that the uncertainties reported in Eq. (1) have upper and lower limits,

we used their average for calculations.

    . 91453720 2720
2980

1130
1140 P..a .

.
.
.





  (1)

Then, using the well-known equation of Kepler's third law (Eq. (2)), we

obtained the total mass (M
1

 + M
2
) of the components. Since q = M

2
 /M

1
, the values

of each star's mass were estimated.

 
. 

4 2

2

21

3






P

MMG

a
(2)

The values of r
mean

 obtained from light curve solutions (Table 3) and the radius

R of each star were calculated (Eq. (3)).

System i o q = M
2 

/M
1

f T
1
 (K) T

2
 (K)

21
  l

1 
/l

tot
r

(mean)1
r

(mean)2
Spot

AC Boo 84.05(50) 3.364(22) 0.199(10) 6378(77) 6091(75) 6.970(34) 0.289(17) 0.292(1) 0.500(1) 1

AQ Psc 68.60(65) 0.255(27) 0.314(24) 6299(58) 5969(51) 2.314(60) 0.794(9) 0.519(2) 0.287(2) 1

BI CVn 69.36(36) 2.437(137) 0.356(12) 6186(48) 6010(46) 5.643(193) 0.345(22) 0.332(6) 0.483(5) 1

BX Dra 79.85(27) 0.259(4) 0.566(20) 6944(46) 7016(44) 2.281(11) 0.744(11) 0.531(1) 0.304(1) 0

BX Peg 87.30(39) 2.861(20) 0.154(6) 5822(73) 5357(63) 6.337(30) 0.354(21) 0.303(1) 0.484(1) 1

CC Com 85.83(56) 1.991(46) 0.113(11) 4369(60) 4154(47) 5.172(71) 0.422(7) 0.330(2) 0.450(2) 1

DY Cet 81.05(65) 0.345(8) 0.287(13) 6666(52) 6569(45) 2.503(17) 0.721(14) 0.493(2) 0.311(2) 0

EF Boo 74.77(23) 1.882(35) 0.261(9) 6412(48) 6452(48) 4.929(54) 0.363(15) 0.347(2) 0.456(2) 0

EX Leo 59.22(41) 0.172(26) 0.467(108) 6200(72) 6245(68) 2.110(71) 0.808(35) 0.556(11) 0.262(12) 1

FU Dra 78.74(29) 3.915(30) 0.164(7) 6090(46) 5848(43) 7.700(43) 0.261(11) 0.278(1) 0.511(1) 0

HV Aqr 79.35(45) 0.168(2) 0.516(21) 6495(46) 6649(53) 2.095(6) 0.802(10) 0.560(1) 0.263(1) 0

LO And 79.24(51) 0.304(8) 0.315(13) 6716(53) 6622(62) 2.415(17) 0.741(15) 0.505(2) 0.301(3) 0

OU Ser 52.82(51) 0.149(37) 0.565(192) 5852(61) 5836(67) 2.046(105) 0.829(46) 0.570(18) 0.257(21) 1

RW Com 74.14(59) 0.540(80) 0.072(11) 4779(57) 4586(49) 2.929(153) 0.669(51) 0.441(14) 0.333(13) 1

RW Dor 76.08(30) 1.590(99) 0.144(12) 5506(48) 5318(51) 4.576(152) 0.426(3) 0.352(6) 0.433(6) 1

RZ Com 85.66(16) 2.348(21) 0.293(8) 6359(60) 6004(54) 5.559(33) 0.373(16) 0.330(1) 0.476(1) 1

TW Cet 83.62(36) 0.762(56) 0.103(9) 5899(51) 5708(52) 3.307(97) 0.589(3) 0.413(6) 0.366(6) 1

UV Lyn 65.77(12) 2.696(62) 0.187(7) 5993(34) 5792(38) 6.096(87) 0.323(14) 0.310(2) 0.481(2) 0

UX Eri 75.62(42) 0.508(50) 0.146(13) 6214(69) 5878(66) 2.847(97) 0.685(35) 0.452(9) 0.333(9) 0

VW Boo 73.38(13) 2.377(85) 0.127(10) 5504(54) 5267(50) 5.700(123) 0.360(23) 0.316(3) 0.466(3) 1

Table 3

THE RESULTS OF THE LIGHT CURVE ANALYSIS OF THE

SYSTEMS IN THIS STUDY
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. 
r

R
a  (3)

According to the effective temperature obtained from the light curve analysis

and the calculated radius, the luminosity L was calculated (Eq. (4)).

. 4 42 TRL  (4)

The absolute bolometric magnitude of stars was calculated and bolM  considered

4.73 from the Torres [43] throughout this estimating process (Eq. (5)).

. log52



L

L
.MM bolbol  (5)

The surface gravity of each star was also calculated based on its mass and radius

(Eq. (6)).

. 
2R

M
Gg  (6)

The uncertainties of the absolute parameters were calculated using the errors

determined by the PHOEBE code for the light curve elements used in the process,

such as T
1,2

, r
mean1,2

, and q. Table 4 contains the results of the estimated absolute

parameters.

5. Discussion and conclusion. We selected 20 contact binary systems and

one of the latest published studies for each of them. The target systems have or

used spectroscopic results. Except for DY Cet, none of them have used TESS data

for analysis. Quality photometric data, like space-based data, is important for

obtaining accurate light curve parameters and then estimating absolute parameters.

We conducted the light curve analysis using the PHOEBE Python code and

TESS observations. We considered the effective temperature and mass ratio

reported in the studies as input values. The results of the light curve analysis

showed that the mass ratio of the systems has changed slightly. The minimum

difference between the mass ratio of our results and reference studies is related

to the BI CVn system with 0%, and the maximum difference is for the BX Peg

system with 7%. The elapsed times from the reference studies and precise TESS

data rather than ground-based observations can account for some of the discrep-

ancies in the light curve analysis results.

The stars in contact binary systems have a small temperature difference due

to mass and energy transfer [6]. The difference in effective temperature between

the two stars in the BX Peg system had the maximum value at 465 K among

the target systems, while the OU Ser system with 16 K had the lowest. Table

5 lists the temperature difference between companions. Based on the stars' effective

temperatures, we estimated the spectral type of the stars using Cox [44] study

(Table 5). We also checked the results of the effective temperature in this study
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with the reports of Gaia and TESS, so that the difference is less than 5%.

Additionally, EX Leo, HV Aqr, and OU Ser are low mass ratio contact systems

with values of 0.172(28), 0.168(23), and 0.149(24), respectively. Although these

three systems have a low mass ratio, they are not close to the extremely low mass

ratio cutoff, which is less than 0.1 [45]. On the other hand, we have three systems

(BX Dra, HV Aqr, OU Ser) with fillout factors greater than 50% and mass ratios

less than 0.25. These specifications relate to deep overcontact binaries suggested

by the Qian et al. [46] study, which found that this type of star is likely to be

the progenitor of a blue straggler/FK Com-type star [47,45].

We estimated the absolute parameters using the semi-major axis and orbital

period relationship. So, some values from the light curve solutions (T
1,2

, q, r
mean1,2

),

and the orbital period used in the calculation process.

The positions of the stars were displayed using the Zero-Age Main Sequence

(ZAMS) and the Terminal-Age Main Sequence (TAMS) on the Mass-Luminosity

(M - L) and Mass-Radius (M - R) diagrams, based on the absolute parameters

(Fig.3a, b). Additionally, the outcomes have been compared with the theoretical

fits from the study Poro et al. [10], and as expected the M - L and M - R

System )(
1 
MM )(

2 
MM )(

1 
RR )(

2 
RR )(

1 
LL )(

2 
LL M

bol1
M

bol2
log(g)

1
log(g)

2
a )(


R

AC Boo 0.37(10) 1.23(35) 0.72(7) 1.23(11) 0.77(19) 1.87(46) 5.02(24) 4.05(24) 4.29(3) 4.35(4) 2.46(21)

AQ Psc 1.53(35) 0.39(14) 1.65(14) 0.91(8) 3.88(84) 0.96(21) 3.26(21) 4.78(22) 4.19(2) 4.11(6) 3.18(25)

BI CVn 0.49(11) 1.19(35) 0.88(9) 1.28(12) 1.02(26) 1.92(46) 4.71(25) 4.02(23) 4.24(1) 4.30(3) 2.64(22)

BX Dra 1.74(41) 0.45(11) 2.02(15) 1.15(9) 8.52(60) 2.91(55) 2.40(19) 3.57(19) 4.07(3) 3.97(3) 3.80(28)

BX Peg 0.37(11) 1.06(34) 0.62(6) 0.98(10) 0.39(11) 0.72(19) 5.75(26) 5.09(25) 4.43(3) 4.48(4) 2.03(19)

CC Com 0.43(14) 0.87(31) 0.55(6) 0.75(8) 0.10(3) 0.15(4) 7.22(29) 6.77(28) 4.59(3) 4.62(4) 1.68(18)

DY Cet 1.36(34) 0.47(13) 1.47(12) 0.93(8) 3.84(82) 1.44(31) 3.27(21) 4.33(21) 4.24(3) 4.17(4) 2.98(24)

EF Boo 0.62(15) 1.16(32) 0.99(9) 1.30(11) 1.50(33) 2.66(57) 4.29(22) 3.67(21) 4.23(2) 4.27(3) 2.86(23)

EX Leo 1.49(36) 0.26(11) 1.55(16) 0.73(10) 3.20(89) 0.73(25) 3.47(27) 5.07(32) 4.23(1) 4.12(5) 2.79(23)

FU Dra 0.30(9) 1.19(36) 0.61(6) 1.12(11) 0.46(11) 1.32(31) 5.58(23) 4.43(23) 4.35(3) 4.42(4) 2.19(20)

HV Aqr 1.42(39) 0.24(7) 1.45(13) 0.68(6) 3.37(73) 0.82(18) 3.41(21) 4.95(22) 4.27(3) 4.15(4) 2.59(22)

LO And 1.28(34) 0.39(12) 1.32(12) 0.79(8) 3.22(72) 1.08(27) 3.46(22) 4.65(24) 4.30(3) 4.23(4) 2.62(22)

OU Ser 1.28(34) 0.19(11) 1.21(16) 0.55(10) 1.55(51) 0.31(15) 4.25(31) 5.99(41) 4.38(1) 4.24(5) 2.13(20)

RW Com 0.87(24) 0.47(22) 0.78(11) 0.59(9) 0.29(10) 0.14(5) 6.08(33) 6.87(34) 4.59(1) 4.56(5) 1.78(18)

RW Dor 0.56(15) 0.88(30) 0.73(8) 0.89(10) 0.44(12) 0.57(16) 5.63(27) 5.33(27) 4.46(1) 4.48(4) 2.06(20)

RZ Com 0.47(13) 1.10(32) 0.78(7) 1.13(10) 0.90(22) 1.50(35) 4.84(23) 4.29(23) 4.32(3) 4.37(4) 2.37(21)

TW Cet 0.86(22) 0.66(23) 0.93(10) 0.82(9) 0.94(25) 0.65(18) 4.80(26) 5.20(26) 4.44(1) 4.42(4) 2.25(20)

UV Lyn 0.48(12) 1.28(35) 0.88(8) 1.36(12) 0.89(19) 1.87(40) 4.85(21) 4.05(21) 4.23(2) 4.28(3) 2.83(23)

UX Eri 1.22(27) 0.62(21) 1.36(14) 1.00(11) 2.48(67) 1.08(31) 3.74(26) 4.65(27) 4.26(1) 4.23(4) 3.01(24)

VW Boo 0.47(12) 1.11(34) 0.76(7) 1.12(11) 0.47(12) 0.87(21) 5.54(25) 4.89(24) 4.35(2) 4.39(4) 2.40(21)

Table 4

ESTIMATED ABSOLUTE PARAMETERS OF 20 CONTACT BINARY

SYSTEMS USING Gaia DR3 PARALLAX
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connections are weak. Fig.3c shows the position of the systems compared to the

q - L
ratio

 theoretical fit obtained from the study Poro et al. [10], with which they

are in good agreement. We utilized the following equation from the study Eker

et al. [48] to calculate the orbital angular momentum J
0
 of the systems:

 
, 

21
3 5

2

20 PM
G

q

q
J


 (7)

where q is the mass ratio, M is the total mass of the system, P is the orbital

period, and G is the gravitational constant. The results of estimating the J
0
 are

listed in Table 5 along with the total mass of the systems. We also determined

the subtype of each system (Table 5). Therefore, we considered the systems where

the more massive star has a hotter effective temperature than the companion as

A-type and otherwise as W-type. Additionally, the target systems' position is

depicted in the logM
tot

 - logJ
0
 diagram (Fig.3d), which indicates that they are in

a contact binary systems region.

The temperature-mass relationship for contact binary systems was presented

System Sp Star1 Sp Star2 T  (K) )( MMtot J
0

Subtype

AC Boo F5 F8 287 1.60(46) 51.53(18) W
AQ Psc F6 G1 330 1.92(49) 51.67(19) A
BI CVn F8 G0 176 1.68(46) 51.65(17) W
BX Dra F1 F1 72 2.19(52) 51.80(16) W
BX Peg G3 K0 465 1.43(45) 51.45(20) W
CC Com K5 K5 215 1.30(46) 51.41(21) W
DY Cet F3 F3 97 1.83(48) 51.69(17) A
EF Boo F5 F5 40 1.77(47) 51.74(17) A
EX Leo F7 F7 45 1.74(47) 51.46(21) W
FU Dra G0 G3 242 1.49(45) 51.42(19) W
HV Aqr F5 F3 154 1.66(46) 51.41(18) W
LO And F2 F3 94 1.67(46) 51.58(18) A
OU Ser G3 G3 16 1.47(45) 51.25(26) A

RW Com K3 K3 193 1.33(45) 51.45(23) A
RW Dor G8 K0 188 1.44(45) 51.55(19) W
RZ Com F5 G0 355 1.57(45) 51.58(18) W
TW Cet G2 G6 191 1.51(45) 51.62(19) A
UV Lyn G0 G3 201 1.76(47) 51.67(17) W
UX Eri F7 G2 336 1.84(48) 51.77(18) A
VW Boo G8 K0 237 1.58(46) 51.59(18) W

Table 5

THE SPECTRAL TYPE (Sp) OF STARS, TEMPERATURE DIFFERENCE

OF COMPANIONS, TOTAL MASS, ORBITAL ANGULAR MOMENTUM,

AND SUBTYPE OF THE TARGET BINARY SYSTEMS
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by Poro et al. [49] with a linear fit. They made use of 428 contact systems from

the study [6] sample. The hotter component T
h
 and the mass of the more massive

star M
m
 were considered for this relation by Poro et al. [49]. Our target systems

are positioned on the T
h

 - M
m
 diagram (Fig.4), which indicates good agreement

with the theoretical fit and uncertainty.

Fig.3. (a) M
1,2

 - L
1,2

, (b) M
1,2

 - R
1,2

, (c) q - L
ratio

, and (d) M
tot

 - J
0
 diagrams.

log(q)
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Fig.4. The diagram of the relationship between the effective temperature T
h
 and the mass M

m

of the primary component in contact binary stars in which the studied systems are displayed.
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ÀÍÀËÈÇ ÊÐÈÂÛÕ ÁËÅÑÊÀ È ÀÁÑÎËÞÒÍÛÕ
ÏÀÐÀÌÅÒÐÎÂ ÄÂÀÄÖÀÒÈ ÊÎÍÒÀÊÒÍÛÕ ÄÂÎÉÍÛÕ

ÇÂÅÇÄ Ñ ÈÑÏÎËÜÇÎÂÀÍÈÅÌ ÄÀÍÍÛÕ TESS

Ý.ÏÀÊÈ, À.ÏÎÐÎ

Aíàëèç êîíòàêòíûõ äâîéíûõ çâåçä ñ èñïîëüçîâàíèåì ôîòîìåòðè÷åñêèõ

äàííûõ êîñìè÷åñêèõ òåëåñêîïîâ è èññëåäîâàíèå âîçìîæíûõ èçìåíåíèé

ïàðàìåòðîâ ìîãóò äàòü òî÷íóþ êàðòèíó äëÿ òåîðåòè÷åñêèõ èññëåäîâàíèé. Ìû

èññëåäîâàëè ðåøåíèÿ ñâåòîâûõ êðèâûõ è ôóíäàìåíòàëüíûå ïàðàìåòðû äëÿ

äâàäöàòè êîíòàêòíûõ äâîéíûõ ñèñòåì. Äëÿ àíàëèçà èñïîëüçîâàëèñü ñàìûå

ïîñëåäíèå äàííûå ñïóòíèêà äëÿ èññëåäîâàíèÿ òðàíçèòíûõ ýêçîïëàíåò (TESS).

Èññëåäîâàííûå â äàííîé ðàáîòå ñèñòåìû èìåþò îðáèòàëüíûé ïåðèîä ìåíåå

0.58 äíÿ. Ðåøåíèÿ ñâåòîâûõ êðèâûõ áûëè ïîëó÷åíû ñ èñïîëüçîâàíèåì Python-

êîäà PHOEBE âåðñèè 2.4.9. Ðåçóëüòàòû ïîêàçûâàþò, ÷òî ñèñòåìû èìåëè

ðàçëè÷íûå ñîîòíîøåíèÿ ìàññ îò q = 0.149 äî q = 3.915, êîýôôèöèåíòû çàïîëíåíèÿ

(ñòåïåíü êîíòàêòà) îò f = 0.072 äî f = 0.566 è íàêëîíû îò i = 52o.8 äî i = 87o.3.

Ýôôåêòèâíàÿ òåìïåðàòóðà çâåçä áûëà ìåíåå 7016 Ê, êàê è îæèäàëîñü, ó÷èòûâàÿ

îñîáåííîñòè áîëüøèíñòâà êîíòàêòíûõ äâîéíûõ çâåçä. Êðèâûå áëåñêà äâåíàäöàòè

èç öåëåâûõ ñèñòåì áûëè àñèììåòðè÷íû â ìàêñèìóìàõ, ïîêàçûâàÿ ýôôåêò

Î'Êîííåëëà, è äëÿ ðåøåíèé ñâåòîâûõ êðèâûõ òðåáîâàëîñü íàëè÷èå çâåçäíîãî

ïÿòíà. Áûëè ïðåäñòàâëåíû è îáñóæäåíû îöåíêè àáñîëþòíûõ ïàðàìåòðîâ äâîéíûõ

ñèñòåì ñ èñïîëüçîâàíèåì ýìïèðè÷åñêîé çàâèñèìîñòè a - P. Ðàññ÷èòàíû îðáè-

òàëüíûå óãëîâûå ìîìåíòû J
0
 ñèñòåì. Ïîëîæåíèÿ ñèñòåì ïðåäñòàâëåíû íà

äèàãðàììàõ M - L, M - R, q - L
ratio

, M
tot

 - J
0
 è T - M.

Êëþ÷åâûå ñëîâà: äâîéíàÿ çâåçäà: çàòìåíèå - äâîéíûå çâåçäû: áëèçêèå -

àíàëèç äàííûõ
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