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Abstra
t. We present Rozhen photometri
 observations of the short-period e
lipsing star

ROTSE1 J171630.99+433832.1. Its global parameters were determined by light 
urve solu-

tion. It revealed that the target is a W UMa system of A-subtype.
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Introdu
tion

The study of binary stars is important for the modern astronomy be
ause

they give a possibility for determination of the stellar global parameters and

statisti
al relations between them, for determination of the stellar age and

distan
e as well as for testing of the stellar evolution s
enarios.

Probably one of every 150 stars in the Galaxy is a 
onta
t binary of W

UMa type. But the stru
ture and evolution of these systems remains unsolved

problem in stellar astrophysi
s (Ma
eroni & Veer 1996) due to the bad statisti
s

of su
h systems with known global parameters.

Most of the 
onta
t binaries 
onsisting of solar-type 
omponents have or-

bital periods within the range 0d.25 < P < 0d.7. Re
ently several hundreds

binaries with shorter periods were dis
overed (see Norton et al. 2011; et
.).

The short-period binaries with non-degenerate 
omponents are important

obje
ts for the astrophysi
s, espe
ially for our knowledge of the very late evolu-

tional stages of the binaries 
onne
ted with the pro
esses of mass and angular

momentum loss, merging or fusion of the stars, et
. However, most of the ap-

propriate targets are too faint for detailed study.

The target ROTSE1 J171630.99+433832.1 (GSC 3085-916) is in
luded in

the list of e
lipsing binaries of Akerlof et al. (2000) as variable of W UMa (EW)

type with a period of 0d.233502. We 
arried out follow-up pre
ise photometri


observations of this target in order to obtain its global parameters.

Observations

The photometri
 observations of the star ROTSE1 J171630.99+433832.1 were

performed on July 18, 2013 (total time 6 h 30 min) with the 50 cm/70 cm
S
hmidt teles
ope of the Rozhen National Astronomi
al Observatory (Bul-

garia), using the CCD 
amera FLI PL 16803 (4096 × 4096 a
tive pixels, 9

× 9 µm/pixel size). The exposure times were 60 sec in I �lter and 90 sec
in V band. Additionally, several B images were also obtained. The average

photometri
 pre
ision per data point does not ex
eed 0m.01.
The data were redu
ed in a standard way using the software pa
kageMaxIm

DL 5 by dark subtra
tion and �at �eld division. The aperture photometry
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was made by the same software. For transition from instrumental system to

standard photometri
 system we used �ve standard stars (Fig. 1). They were


hosen by the 
riterion to be 
onstant within 0.01 mag. Table 1 reveals their


oordinates, magnitudes in V and 
olor indi
es B-V and V-I a

ording to the


atalogs GSC 1.2, NOMAD and USNO-B1.

Table 1.

Star GSC ID RA [h m s℄ DEC [

o ′ ′′
℄ V [mag℄ B-V V-I

Var 3085-916 17 16 31.76 +43 38 17.9 12.70 1.33 1.99

C1 3085-551 17 16 47.64 +43 41 02.2 12.34 0.29 0.23

C2 3085-1468 17 16 04.78 +43 45 42.4 12.98 0.56 1.23

C3 3085-1383 17 16 52.58 +43 33 47.6 13.48 1.60 2.26

C4 3085-608 17 16 02.49 +43 39 58.4 11.76 1.77 1.64

C5 3085-903 17 16 16.40 +43 42 36.4 13.65 0.98 1.42

Note: The magnitudes of the target are at quadratures.

The periodogram analysis (by the software pa
kage PerSea) of our photo-

metri
 data revealed the same period value as that determined by Akerlof et

al. (2000) and HJD (MinI) = 2456492.292934.

The light amplitudes of our I and V 
urves are 
orrespondingly 0m.46 and
0m.55 while the light variability of the target in the 
atalog of Akerlof et al.

(2000) was only 0m.15. The reason for this dis
repan
y is the light 
ontribu-

tion of 
lose �eld obje
t near GSC 3085-1091. The quality of the ROTSEI

observations is not enough to separate the two stars. Our pre
ise photometri


observations gave a possibility to obtain the real light amplitude of the target.

The qualitative analysis of our light 
urves revealed: (a) the brightness of

our target 
hanges 
ontinuously that means the star is 
onta
t or over
onta
t

binary system; (b) the depths of the two e
lipse minima are 
lose but not equal

that means almost thermal 
onta
t; (
) the levels of the light maxima di�er

(O'Connell e�e
t) by around 0

m
.023 in I 
olor and by 0

m
.031 in V 
olor.

Results of the light 
urve solution

It is known that the determination of the mass ratio by light-
urve analysis qph
is an ambiguous approa
h 
ompared with that of the radial velo
ity solution

qsp. However, the fast rotation of the 
omponents of the short-period bina-

ries is serious obsta
le to obtain pre
ise qsp from measurement of their highly

broadened and blended spe
tral lines (Dall & S
hmidtobrei
k 2005). Tests have

revealed that photometri
 mass ratios are more reliable than spe
tros
opi
 ones

for totally e
lipsing W UMa type stars and are su�
iently reliable for partially

e
lipsing systems (Ma
eroni & Veer 1996). Moreover, the light 
urve solutions

of the W UMa type stars are mu
h more sensitive to the geometri
al parameters

than those of deta
hed systems. Be
ause of the similarity of e�e
tive temper-

atures of their 
omponents, the e
lipse depths depend strongly on geometri
al

parameters and the mass ratio q.
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Fig. 1. The �eld of ROTSE1 J171630.99+433832.1

Taking into a

ount these 
onsiderations we solved the Rozhen light 
urves

of the target using the 
ode PHOEBE (Prsa & Zwitter 2005) by the following

pro
edure.

We determined the mean temperatures Tm = 4200 K of the binary by its

out-of-e
lipse 
olor index B − V = 1.33 a

ording to the relation of Sekigu
hi

& Fukugita (2000) adopting both 
omponents to be MS stars with normal

metalli
ity and gravity. We sear
hed for solution for �xed T1 = Tm (a good

approximation for 
onta
t binaries with very 
lose temperatures of the 
om-

ponents) by varying the se
ondary temperature T2, orbital in
lination i, mass
ratio q and relative stellar radii r1 and r2.

We adopted 
oe�
ients of gravity brightening g1 = g2 = 0.32 and re�e
tion

A1 = A2 = 0.5 appropriate for late stars while the limb-darkening 
oe�
ients

for ea
h stellar 
omponent and ea
h 
olor were taken from the tables of van

Hamme (1993). In order to reprodu
e the O'Connell e�e
t we added 
ool spots

on the stellar surfa
e and varied their parameters.

The best light 
urve solution (Fig. 2) 
orresponds to the following param-

eters: mass ratio q = 0.85±0.01; orbital in
lination i = 71.0 ± 0.1o; relative
stellar radii r1 = 0.42±0.01, r2 = 0.38±0.01; stellar temperatures T1 = 4200

± 10 K, T2 = 4000 ± 10 K; spot parameters β1 = 45± 10o, λ1 = 265± 5o, α1
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Fig. 2. The best light 
urve solution

= 14 ± 1o, T 1

sp = 3350 ± 50 K, β2 = 50 ± 10o, λ2 = 160 ± 5o, α2 = 11 ± 1o,

T 2
sp = 3750 ± 50 K.

Our light 
urve solution reveals that the short-period e
lipsing star ROTSE1

J171630.99+433832.1 is a W UMa system of A-subtype.
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