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Synthetic Light-Curve Analysis of a Short Period Binary System YY Eri
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ABSTRACT

YY Eri, the short-period binary system, is a W UMa type of the eclipsing binary system. This study using a 0.7-meter telescope
with CCD photometric system in B V and R filters. It was observed at the Regional Observatory for the Public, Chachoengsao,
Thailand on December 5, 2018, UT. The MaxIm DL software was used to analyzed the images photometry to produce the light
curve. The Wilson-Devinney technique was computed the synthetic light curve that prefer to the physical properties of the YY
Eri. The results show that the effective temperature of the primary and secondary star was 5533 and 5598 K, respectively. The
inclination is 81.450 and the mass ratio is 0.55. The degree of contact was calculated as 16.64%
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Introduction

Only around half of the stars that we see when we
look to the sky are single stars. The rest are
multiple systems, consisting of two or more stars
orbiting around each other due to their
gravitational attraction. Two stars orbiting each
other are called binary stars. Measurements of the
dynamical interaction of the components in
eclipsing binary stars provide the most accurately
determined parameters of stars (Penélope,2015).
The Uma binary star are divided into two subtypes
W and A. W UMa variables have primary and
secondary eclipses of nearly equal depths. The
spectral type of subtypes A-type W UMa systems
are A-F spectra, and G-K spectral for W-type
systems. The period of subtypes A-type W UMa is
0.4 to 0.8 day and 0.22 to 0.4 day for subtypes W-
type W UMa (Binnendijk,1965)

The short-period binary system YY Eri is a W-
subtype of W UMa type which R.A. 04h 12m
08.849 s and Dec. -10° 28° 09.993 . The light
curve of YY Eri have pattern of variation, with a
slightly asysmestry (E. Budding,1997). The mean
magnitude of YY Eri is 8.4,a spectral type G5V
and the period IS 0d.32149510
(C.Maceroni,1994.). Radius velocity of YY Eri is
-15 kms? (R. Nesci,1986.).The value of masses
Mh =0567 Me and M. =0.967 Mo
(C.Maceroni,1982.).
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For this work, we use the Wilson-Devinney
Technique to considers about the physical
properties of Y'Y Eri Uma binary star.

Experimental

YY Eri was observed 5 December 2018, UT at the
Regional  Observatory  for  the  Public,
Chachoengsao, Thailand. The 0.7 - meter
reflecting telescope and CCD with the blue (B),
standard visual (V) and red (R) filters of the UBV
system were used. The figure 1 showed a sample
of the YY Eri image. In this work, TYC 5315-
986-1 and HD 26650 were chosen as comparison
star and check star. The information of them were
shown in table 1. The YY Eri images were
analyzed by photometry technique with Maxim
DL program. The Wilson-Devinney Technique
was used to calculate the properties of this binary
system.
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Figure 1. The image of Y Eri.

Table 1. The basic information of the YY Eri
from this observation.

Star R.A.(h  Dec.(° ' Magnitude
m s) ")

YYEri 04 12 -10 28 8.41
08.849  09.993

TYC 04 12 -10 26 11.02

5315- 21.364  03.797

986-1

HD 04 12 -10 33 8.43

26650  32.596  57.865

The W-subtype binary system is the mass of a
secondary star less than a primary star. So, we
analyzed the best of the mass ratio g= mz/mz from
0.20, 0.30, 0.40, 0.50, 0.60. 0.70, 0.80, 0.90 and
1.00. The relation of the computation error (%)
and the mass ratio as shown in Fig.2. The best
error of the mass ratio from Fig.2 was 0.555882.
This value was used for the initial value to
calculate the physical properties of Y'Y Eri.
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Figure 2. Variance of the mass ratio g of the
YY Eri
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Results and Discussion

The synthetic light curve of YY Eri, as shown in
Figure 3, was constructed from photometric data
computation using Wilson-Devinney software.
The dot is data from the observation and the red
line is data from calculated. The light curve shown
that the Y'YEri is the W UMa type of the eclipsing
binary system. The best solution of the YY Eri, as
shown in Table 2. The inclination of orbital is
81.45° corresponding to R Nesci et.al.(1985), Y.
Yang and Q. Liu (1999). The parameter mass ratio
q=0.55582, the surface temperature of primary
star (T1) is 5533 K and the surface temperature of
secondary star (T2) is 5598 K nearly the results of
R Nesci et.al.(1985), Y. Yang and Q. Liu(1999),
shown that Y'Y Eri are G5 spectral. The gravity of
darkening coefficient of primary and secondary
star (g1 and g2) are equal to 0.32 same to data
from Y. Yang and Q. Liu(1999). We see that the
value of the gravity of darkening coefficient (g)
and the bolometric albedos (A) indicated that the
YY Eri are convective envelope stars. Degree of
contact of the binary star is 16.64%.
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Figure 3. Synthetic light curve of the YY Eri.

Table 2. Parameter for simulate the YY Eri

Model.
Parameter The Best Solution
[ 81.45°£0.10
01 0.32
02 0.32
Q,=Q, 2.927108 £ 0.008878
Q. 2.981722
Qo 2.653566
T1(K) 5533t 154
T2 (K) 5598 £ 146
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A1 0.50

Az 0.50

q 0.555882 * 0.005128
Li/(L1+L2)s 0.60955 * 0.02696
Li/(Li+L2)v 0.61290* 0.02520
Li/(L1+L2)r 0.61602 * 0.02520
Degree of Contact 16.64

(%)

The physical properties value from Table 2 were
forecasted its binary system model, as shown in
Figure 4.
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Figure 4. YY Eri model.

Conclusion

The eclipsing binary system Y'Y Eri was observed
on December 5, 2018, UT at the Regional
Observatory for the Public, Chachoengsao,
Thailand and was analyzed at Faculty of Science
and Technology, Chiang Mai Rajabhat University,
Chiang Mai and Phetchaburi Rajabhat University,
Phetchaburi, Thailand. In this research, the
physical properties were computed by Wilson-
Devinney technique. The solution shows that the
binary system YY Eri is a W-type contact binary
which a mass ratio is 0.555882 and the degree of
contact is 16.64 percents.
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