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ABSTRACT

We present the analysis of 11 589 eclipsing binary starstiitksth in twenty-one OGLE-III
Galactic disk fields toward constellations of Carina, Cania, and Musca. All eclipsing binaries but
402 objects are new discoveries. The binaries have outlgfse brightness betwedn= 12.5 mag
and| =21 mag. The completeness of the catalog is estimated at laoeabout 75%. Compari-
son of the orbital period distribution for the OGLE-III disknaries with systems detected in other
recent large-scale Galactic surveys shows the maximurmdroutO d and an almost flat distribu-
tion between 0.5 d and 2.5 d, independent of population. Temlg eclipsing systems and one
eclipsing-ellipsoidal object were found among thousarfdgadables. Nine of them are candidates
for quadruple systems. We also identify ten eclipsing subthB type binary stars and numerous
eclipsing RS CVn type variables. All objects reported irsthaper are part of the OGLE-III Catalog
of Variable Stars.
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1. Introduction

Binaries are common among stars of our universe. It is bediekiat two out of
every three stars in our Galaxy are in a binary or a multipktesyn and a few per
cent of main sequence binaries could be observed as egjiggitems (Sdderhjelm

*Based on observations obtained with the 1.3-m Warsaw tghesat the Las Campanas Observa-
tory of the Carnegie Institution for Science.
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and Dischler 2005). Eclipsing binaries are a powerful tooastrophysical diag-
nostics. They are widely used as probes of stellar struetndeevolution. Eclips-
ing systems allow a direct determination of the fundamepémhmeters (such as
masses and radii) of the component stars to high accueagyRietrzyhski et al.
2010, 2012) and provide excellent tests of stellar modelg, Ribaset al. 2000,
Moraleset al. 2010). Binaries serve as superb distance indicators tdopegiax-
ies .9, Bonanost al.2006, Northet al. 2010, Vilardellet al. 2010, Pietrzjskiet
al. 2013) and help to trace the structure of the Milky Wayg( Natafet al. 2012,
Hetminiak et al. 2013). Precise measurements of orbital motion of a binany ca
be used to search for orbiting companions through the ligtvel time effect and
transits €.g, Doyleet al.2011, Welstet al.2012).

Following the advent of wide-field photometric surveys, thenber of new
eclipsing variables has increased rapidly. The Opticalvi&atonal Lensing Ex-
periment (OGLE) is a long-term project with the main aim taesd microlensing
events toward the Galactic bulge (Udalgtial. 1993, Udalski 2003). However,
regular observations of the Milky Way and Magellanic Clotars, conducted in
some fields for over 21 years, allow us to discover and explwevariety of vari-
able objects. The OGLE collection of classified variablesstaas recently ex-
ceeded 400000 objects. Most of them are pulsating red gsants as Long Pe-
riod Variables & 340000 objectse.g, Soszyski et al. 2013), Classical Cepheids
(= 8000 objectse.g, Soszyiskiet al. 2008), and RR Lyr starss{ 45000, objects,
e.g, Soszyski et al. 2011). Among binary stars, a large sample of eclipsing sys-
tems (= 26000) was found in the Large Magellanic Cloud (Graceyhkl.2011).

This paper presents a catalog of 11 589 eclipsing starsteetét twenty-one
fields located in the Galactic disk toward constellation€afina, Centaurus, and
Musca. The presented sample is a part of the OGLE-III Cataldgariable Stars.
In the following sections of this paper, we describe: theeotations and data
reductions (Section 2), the completeness of the searchid8e’), the catalog it-
self (Section 4), likely X-ray counterparts to the opticatettions (Section 5), the
brightness, amplitude, and period distributions (Sed@iprin Section 7, we focus
on selected interesting objects and finally, in Section 8swamarize our results.

2. Observationsand Data Reductions

All the data presented in this paper were collected with tBeml Warsaw tele-
scope at Las Campanas Observatory, Chile. The observatayearated by the
Carnegie Institution for Science. During the OGLE-III prof, conducted in years
2001-2009, the telescope was equipped with an eight-chip @Gsaic camera
with a scale of 0.26 arcsec/pixel and a field of view of 8385. Details of the
instrumentation setup can be found in Udalski (2003).

Twenty-one fields covering the total area of 7.12 @lagound the Galactic plane
between longitudes-288 and +308 were observed. Their location in the sky is
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shown in Fig. 1. The time coverage as well as the number ofplzitds obtained
by the OGLE project varies considerably from field to fieldgF2 and Table 1).
The vast majority of the observations, typically of 1500 #0@ points per field,
were collected through thieband filter with exposure times of 120 s and 180 s.
Additional observations, consisting of only 3-8 measunetsievere carried out in
theV-band filter with an exposure time of 240 s. Both filters clgsesemble those
of the standard Johnson-Cousins system.
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Fig. 1. Location of the twenty-one OGLE-III disk fields in t@alactic coordinates. Each field covers
35 x 35 in the sky. Two fields, CAR109 and CAR115, overlap with eadfeotn ~ 67%. The total
monitored area is 7.12 dég

The time-series photometry was obtained with the stand&@tEdata reduc-
tion pipeline (Udalskiet al. 2008, based on the Difference Image Analysis: DIA,
Alard and Lupton 1998, Wozniak 2000). A period search wagopmed using
the INPEAKScode (written by Z. Kotaczkowski, private communicatioo) &bout
8.8 x 10° stars containing at least 30 points in thieand light curve. About 345 500
detections with a signal to noise/IS > 10 were visually checked for any kind of
variability. The search resulted in about 13 000 eclipsiimgity candidatessz 1000
ellipsoidal-like candidatesy 1000 pulsating star candidates, aad 5000 miscel-
laneous variables (mostly stars with spots). Details oml#tected dwarf novae are
presented in Mrozt al. (2013), while papers on other variables (in particular on
the pulsating stars) are in preparation.

In the next step, we rejected from the list of eclipsing byreandidates false de-
tections and artifacts that mimicked variability of neighing real eclipsing stars.
Then, we manually removed outlying points from the lightvas of all eclipsing
stars and improved orbital periods of binaries wih> 1.0 d. The uncertainty of
the period is estimated at a level of about 3P for P > 1.0 d. For stars with
P < 1.0 d their periods together with errors were improved usirggTATRY code
(Schwarzenberg-Czerny 1996). After the period correctverre-examined the list
for the remaining false period detections and for commoimzées independently
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Tablel

Basic data on monitored Galactic disk fields in OGLE-III

Field | b Nnights Nexm

CAR100 2906544 -—-0°7510 202 2698
CAR104 2898439 -—-1°7249 161 1641
CAR105 2892911 -1°9906 167 1770
CAR106 2905054 —1°6063 a7 896
CAR107 2889089 -—-2°5647 135 1530
CAR108 2886343 —2°0343 135 1513
CAR109 2884607 —2°9904 145 1811
CAR110 2881846 —2°4606 135 1475
CAR111 2883599 -1°5037 134 1697
CAR112 2890276 -—-1°4562 134 1688
CAR113 2895717 -1°1922 134 1676
CAR114 2893178 —-0°6516 134 1672
CAR115 2882783 —3°0629 234 2001
CAR116 2882176 —-3°7841 233 1963
CAR117 2887274 —-325017 232 1922
CAR118 2886602 —4°2207 230 1888
CEN106 2934598 +0°5784 44 819
CEN107 2962458 +0°1238 44 815
CEN108 3074281 —1°7417 278 2374
MUS100 3084335 —-2°0928 279 2468
MUS101 3064749 -—2°3261 280 2428

* — Fields CAR109 and CAR115 significantly overlap
with each other in the sky, but have no common nights.

detected in overlapping fields. Combined light curves doirtg more data points
allowed us to additionally improve the orbital periods oé tbommon stars. We
note that we were not able to estimate the orbital period Tobibaries with very

small number of eclipses.

In the last reduction step, each variable was calibrated fiee instrumental to
the standard magnitudes. For stars with available measumsnm theV-band we
evaluated/ — | colors around corresponding phases inlti@nd light curve. Then
the mean color was calculated after rejection of two moslymg values. In the
case of red stars(— | > 1.5 mag) thel-band photometry had to be additionally
corrected according to formula presented in Szgishaet al. (2011). For eclipsing
variables without any measuremenwii.e., mostly faint objects with > 19 mag)
theV —1 value in the color term of the transformation was derivedrfra linear
extrapolation of th&/ — | vs. I relation for stars with 1& | < 19 mag in the same
subfield.
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Fig. 2. Graphical log of observations of the OGLE-III diskdi® Each single point represents one
exposure. To show irregular coverage of the observationgdch field we randomly spread the
points in the vertical direction. The number of points isvbetn 815 and 2698 per field.

3. Completeness of the Search

While preparing the final list of eclipsing binaries we séwd for the same
variables detected in overlapping regions. Within the datgoverlapping region
between fields CAR109 and CAR115 we found 206 common starsfaatotal
of 308 eclipsing variables detected in this area. This garsipper limit for the
completeness of the sample of/2x+ 1) ~ 80%), wherex = 206/308. However, a
more realistic estimate of the completeness of our seaflcdsed on a comparison
with an independent variability survey.

For four contiguous nights in April 2005 a 0.052 dearea located within the
OGLE-IlI disk field CAR105 was monitored to follow-up seledt OGLE tran-
siting candidates (Udalslkit al. 2002abc, 2003). A dataset consisting of 660
band images was taken with VIMOS of the European Southere®atory 8.2-m
Very Large Telescope (VLT). Of nine OGLE transits in the VI@Q@rea, two ob-
jects were later confirmed to be caused by planets: OGLE-TRxXPontet al.



120 A A.

2004) and OGLE-TR-113b (Bouckhst al. 2004, Konackiet al. 2004). A search
for variables brought 348 objects among 50 897 stars in tightress range be-
tweenV = 154 mag andv = 24.5 mag (Pietrukowiczt al. 2009). Despite dif-
ferent bands used in the OGLE and VIMOS surveys, the deptlrigs similar or
even slightly shallower in the case of OGLE. Both surveysvary complemen-
tary. While VIMOS observations have an excellent samplifg=dl65 exposures
per night, OGLE collected about 1800 points in 167 nights éwer seasons. We
cross-matched the list of VIMOS variables with the list of CEseclipsing stars.
Eighty-nine objects were common, 23 OGLE variables werefouond in the VI-
MOS list, while 38 VIMOS eclipsing binaries were not detettiring the OGLE
search. Based on these numbers we conclude that the congsdstef the catalog
of eclipsing binaries i$89+23) /(89+ 23+-38) ~ 75%. Thirty-four of the missing
VIMOS binaries were added to our list.

The final list of eclipsing variables was additionally exded by 139 OGLE
transits detected in the beginning of the third phase of tiogept and reported
in Udalski et al. (2002abc, 2003, 2008) and Pagit al. (2008). Out of a total
number of 155 transit candidates reported in the Galactk five transits were
spectroscopically confirmed as being due to planets: OGRELT1b (Pontt al.
2004), OGLE-TR-113b (Bouchst al.2004, Konacket al.2004), OGLE-TR-132b
(Bouchy et al. 2004), OGLE-TR-182b (Poret al. 2008), and OGLE-TR-211b
(Udalskiet al. 2008). The remaining stars but five objects turned out to theei
binary systems, multiple systems or systems with unvergfladetary companions.
Six of the systems were independently found in our varigbgearch. With the
longer database we have improved the orbital periods foit wiohe 145 OGLE
transit objects.

4. TheCatalog of Eclipsing Binariesin the OGLE-III Disk Fields

The OGLE-III catalog of eclipsing binaries in the Galactiskj containing
tables with basic parameters, time-sefieand V-band photometry, and finding
charts, is available to the astronomical community from@@_E Internet Archive:

http://ogle.astrouw.edu.pl
ftp://ftp.astrouw.edu.pl/ogle/ogle3/OllI-CVS/gd/ecl

Eclipsing variables in the Galactic disk are arranged atiogrto increasing right
ascension and named as OGLE-GD-ECL-NNNNN, where NNNNN igeadigit
consecutive number. Besides coordinates of the binaties,drbital periods, and
period uncertainties, we also provide information on theimam brightness in
I, thel-band amplitude, th&/ — I color, the moment of the primary minimum,
classification to contact or non-contact type, and a crogteimdentification name
with the VIMOS survey (Pietrukowicet al. 2009, 2012) and the list of OGLE-II
eclipsing binaries in Carina (Huemmerich and Bernhard 201 2xists.
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5. X-ray Counterparts

Close binaries are often chromospherically active systéersce they can emit
intense coronal X-ray radiation. In the optical range, tharacteristic features of
such systems are sporadic flares observed over timescatgautkes €.g, Ostenet
al. 2012) and relatively large variations in the out-of-eddijisightness € 0.5 mag)
attributed to spot activityg.g, Udalskiet al. 2012, Taget al. 2013, Rozyczkat al.
2013).

We conducted a search for eclipsing binary counterpart@X2ray sources
located within the OGLE-I1l Galactic disk area with the helithe XaMIN system
of the High Energy Astrophysics Science Archive Researaht€e The sources
were detected by diverse satellite X-ray observatoriesodidifferent angular res-
olution: Chandra ¢4 = 0”6 at 90% uncertainty circle), XMM-Newton (5. for
bright and 2—4" for faint sources), and ROSAT~6"). We searched for op-
tically variable counterparts within a radius of “B8(corresponding to 70 pix of
the OGLE-Ill camera) around the X-ray sources. Two ChandnayKsources,
X104523.77-603051.7 and X110523.68-610822.2, coinciidle nelatively bright
eclipsing binaries OGLE-GD-ECL-02102x(3x = 14.23 mag) and OGLE-GD-
ECL-06924 (max = 13.71 mag), respectively. The angular distance in the sky
between the coincided optical and X-ray positions is orfly8and 023, respec-
tively. Moreover, large variations observed in the lightvaiof OGLE-GD-ECL-
06924 (shown in Fig. 12 in Section 7.4) is a strong evidencéhfe ideal X-ray-
optical cross-match in this case. One XMM-Newton sourc€4304.2-620158,
located 31 from OGLE-GD-ECL-02579 and two ROSAT sources, J1105.0661
and J1155.4-6211, located@from OGLE-GD-ECL-06854 and”®. from OGLE-
GD-ECL-08457, respectively, are counterpart candidabeshfese eclipsing sys-
tems. For another two ROSAT X-ray sources (J1105.7-60585219.1-615605)
we found nearby eclipsing variables (OGLE-GD-ECL-0697d @G LE-GD-ECL-
08046, respectively). However, the distances betweenijitieab and X-ray posi-
tions of 20504 and 2780y, respectively, make the cross-identification less certain

6. Brightness, Amplitude and Period Distributions

In Fig. 3, we present the observed out-of-eclipfand brightness distribution
for all binary stars found in the OGLE-IIl disk area. For starith | > 18 mag the
completeness of the sample drops significantly. Fig. 4 shbeksband amplitude
distributions for all detected eclipsing variables andialales brighter tharl =
18 mag. From this plot we can infer that the sample of stars Wit 18 mag lacks
systems with amplitudes 0.2 mag.

In the next figure, Fig. 5, we plot the distribution of the dabiperiod for the
OGLE-IIl disk binaries. The shortest orbital period aD@7536981) d was found

Thttp://heasarc.gsfc.nasa.gov/
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Fig. 3. Brightness distribution in theband for 11 589 eclipsing variables detected in the OGILE-II
Galactic disk fields. The bin size is 0.2 mag.
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Fig. 4. Amplitude distributions for all 11 589 OGLE-III digclipsing variables (thick solid line) and
6023 variables witH < 18 mag (dotted line). The bin size is 0.04 mag.

in a hot subdwarf binary star OGLE-GD-ECL-10384, while thedest orbital pe-
riod of 103.502(1) d was measured for the system OGLE-GD-BGB867. Based
on the shape of the light curves we divided our whole sampédiikely contact and
non-contact systems. Contact systems constitute aboutod48b detected bina-
ries. Period distributions for the two separate groups e shown in Fig. 5. Itis
noticeable that the majority of binaries with< 0.5 d are in contact. Among bina-
ries with orbital periods around 0.7 d about half are consgstems. Their number
significantly decreases arout= 1.5 d, although some of them may have longer
periods. The shortest orbital period of a binary, classiisca probable contact
system, equals to 0.1571319(2) d in the case of OGLE-GD-B@65, while the
longest period of 19.6464(2) d was found in a contact systamlidate OGLE-GD-
ECL-03668. We have to stress that our classification is tisetaContact system
candidates with unusually short and unusually long peravdsnot confirmed and
require more studies.

The orbital period distribution for 6023 OGLE-III disk binas with brightness
| <18 mag is shown in Fig. 6. In the same figure, we also draw thabgeriod
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Fig. 5. Orbital period distribution for 11 562 OGLE-III digclipsing binaries (EBs) with a division
into contact and non-contact systems. Note that the histoghows the logarithm of the counts,
thus bins with a single star appear blank.
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Fig. 6. Orbital period distribution for bright eclipsingraries from the OGLE-III disk fields com-
pared to the results from the All-Sky Automatic Survey anel itepler space telescope.

distributions for eclipsing binaries discovered in the isguof two recent wide-field
surveys: the All Sky Automated Survey (ASAS, Paicgki et al.2006) and the Ke-
pler space telescope (Slawseiral. 2011). The ASAS survey monitored stars with
brightnessV < 14 mag and declinatior: +-28° for 5-8 years (Pojntaski 1997,
2002, 2003). The presented period distribution is basedd@2 ASAS variables
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unambiguously classified as eclipsing binaries Witk: 12 mag. The Kepler tele-
scope monitored a fixed area of 115 degward mainly constellations of Cygnus
and Lyra between Galactic latitudes® and +23° in searches for transiting ex-
trasolar planetsg.g, Koch et al. 2010). The plotted orbital period distribution is
based on 1032 binaries with Kepler magnitude44 mag which were identified
in a dataset of continuous observations lasting 125 days.

Although the three surveys, OGLE, ASAS, and Kepler, obsikdifferent Galac-
tic regions and different stellar populations, we can drammon conclusions from
the comparison presented in Fig. 6. First, the distributitthe orbital period peaks
around 0.40 d. Obviously, this maximum refers to contacabes. Second, for or-
bital periods between 0.5 d and 2.5 d the distribution isagitlat or decreases very
weakly with P. Linear fit to the rich OGLE data in this regime does not giveaus
clear answer: lotyl O (—0.02540.036)logP. For periods longer than 2.5 days the
Kepler observations indicate a higher occurrence raterafri@s than more numer-
ous and longer-duration ground-based observations fromEO&d ASAS. This
period regime requires more data.

7. Interesting Objects

7.1. Candidates for Double Binaries

Eleven single detections showing light variations due ® phesence of two
binary systems were found among thousands of eclipsingctsbiscovered in
the OGLE-III disk fields. We subtracted the stronger commbwgth the period
P; from each of the eleven light curves using Fourier seriessgaiched for the
second period?,. By subtracting the light variations with, from the original light
curve we improved the value é¢%,. Resolved light curves are plotted in Figs. 7-9.

We made an attempt to verify photometrically if the doubleasies either are
likely blended objects observed almost exactly in the sameedf sight or may form
physically bound systems. In order to check that we measteattoid positions
of these objects on images with the help of the ®M@ T software (Schechter, Saha
and Mateo 1993). Then, separatelyxrandy directions, we phased the offsets
from the mean position with period®, and B,. The results are also included in
Figs. 7-9, where we binned the measured offsets.@if® bins. One can notice
that the position changes in OGLE-GD-ECL-00259b and OGLEHECL-04406a
are correlated with the component’s light curves. This nmalydate that nine of the
observed double binaries (OGLE-GD-ECL-03436, 05310, 058%656, 07057,
07157,07443, 10263, 11021) are physically bound quadsysiems, while in the
case of OGLE-GD-ECL-00259 and OGLE-GD-ECL-04406 the comemd bina-
ries seem to be located almost along the same line of sightileyghance.

The probability of such a chance position of two binariesasyvsmall. The
number of 11589 binary stars detected over the whole OGLHisk area of
7.12 ded gives on average 0.000126 objects per 1.0 arcséd a separation of
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Fig. 7. Phased light curves of double binariést(panel3. Each component light curve ('a’ and
'b’, middleandright panels respectively) is phased with the given perid® (and R,). The pan-
els below the light curves show offsets in the position ofta@ds in thex andy directions of the
CCD detector phased with the same periods. Clear corralaigeen in OGLE-GD-ECL-00259b be-
tween the phased light curve and offsets from the mean pasitiboth directions and indicates high
probability of chance alignment of the ellipsoidal binarGCE-GD-ECL-00259a and the eclipsing
binary OGLE-GD-ECL-00259b in the sky. A similar correlatioccurs for component 'a’ of OGLE-
GD-ECL-04406. In the case of OGLE-GD-ECL-03436 no suchratearelation is seen, rising the
probability of a physical relation between the two binaries
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Fig. 9. Phased light curves of double binaries: OGLE-GD-EXI157, OGLE-GD-ECL-07443,
OGLE-GD-ECL-10263, OGLE-GD-ECL-11021. All four doubly lgxsing binaries are likely
qguadruple systems. In the light curve of OGLE-GD-ECL-07&48ne can notice additional vari-
ations. After subtraction of the main signal wily = 1.75015094 d we obtained a modulation with
a period of 0.290005 d, probably due to spots on the surface®bf the stars.



128 A A.

the mean seeing of tHeband images of 2 (Szymaskiet al. 2011) the expected
number of eclipsing objects would be 0.00018.

7.2. Subdwarf-B Type Binaries

In our search for binaries in the disk data we identified terabes with hot
components manifesting their presence in the reflectimcefind huge difference
in depth of the two minima (see light curves in Fig. 10). Thesbies have periods
between 0.0775 d and 0.5066 d and five of them are the shogdetsystems
detected in the whole sample. These stars are very likelgivgati B type (sdB)
binaries.
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Fig. 10. Light curves of ten newly discovered sdB type bieagrranged with the increasing orbital
period.
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7.3. Eclipsing RS CVn Type Stars

RS CVn variable stars are close binaries with active chrgrheees. It is be-
lieved that brightness variations 0.5 mag observed in this type of stars are caused
by huge cool spots on the surface of the components. The bigfity of the sys-
tem reveals also in sporadic flares and X-ray radiation. mesgystems, signs of
accretion are seem(g, Rozyczkaet al. 2013, Kanget al. 2013). The presence of
eclipses in a RS CVn type star helps to investigate the ogldtetween its activity
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Fig. 11. Example light curves of six eclipsing RS CVn typestdentified in the OGLE-III disk area.
The light curves are phased with the given orbital periode Thanging starspot wave is highlighted
in red for three best-covered seasons. Variable OGLE-GD-84549 shows both a single and a
double starspot wave at various seasons, indicating tlsepece of two dark spot regions on opposite
hemispheres.
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and the evolutionary stage of the binary. In Fig. 11, we pretfee best examples of
RS CVn type stars identified in the OGLE sample. As we mentane&ection 5,
one of the presented systems, OGLE-GD-ECL-06924, has ay Xaunterpart.

7.4. Eclipsing Objects of Unknown Nature

In Fig. 12, we present phased light curves of three eclipsargables whose
nature is unknown. The objects have amplitudes betweenrfa3and 0.27 mag
in thel-band and the observad— 1 color in the range from 2.97 mag to 3.38 mag.
The asymmetric eclipse in OGLE-GD-ECL-03166 may indichtefresence of an
accretion disk. OGLE-GD-ECL-06674 has a very short periicel ©$3004370(7) d,
typical for close compact binaries such as polars and irgdiate polars. Unfortu-
nately, there are no detected X-ray counterparts to thess, sthat could help in
their final identification.

OGLE-GD—-ECL-02234
T ——— —

OGLE-GD-ECL-03166
A L

2 EoET 18.0 £ ]
g 1480 & 1 181 F =
— r 7 ] 18.2 F -
~ 149  P=0.3894957 d 4 183F E
C ‘ Il Il Il Il ‘ Il Il Il ‘ 1 18.4 E 3
0 0.5 1 1
OGLE-GD—-ECL-06674
179 FT " Tan T T 3
w180 . B L ane
£ 181 F ggh “W%%&Ef E
BN b 01300437 4 | m¢
83E[ T ] 3
0.5 1

Fig. 12. Phased light curves of three eclipsing objects &hown nature.

8. Summary and Conclusions

In this paper we report the identification of 11 589 eclipsatijects detected
in the OGLE-IIl Galactic disk fields. All objects but 402 valile stars are new
discoveries. The completeness of our catalog is estimatbd &t a level of 75%.
We tentatively classified the eclipsing stars into contact aon-contact systems.
The first group constitutes about two-thirds of all idendfigystems. The orbital
period distribution of the OGLE binaries shows a maximunm=a®.40 d and an
almost flat part between 0.5 d and 2.5 d. After comparison wagults from the
ASAS and Kepler data, we find that these two properties sedrma itadependent of
population. A conclusion from the obtained period disttiba is that binaries tend
to shrink their orbits. This is in agreement with the well lmofact of the mass
and momentum loss during the evolution of binaries.
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In Fig. 13, we plot an interesting finding based on our data:r#tio of non-
contact to contact systems for latitudes: —1°5 seems to be constant at around
0.5, while it increases up to 1.0 aroutd —1°0. This means that close to the
Galactic plane there is a deficiency of systems in contaardis a possibility that
some of the missing systems could have merged, as it wasveloisierthe case of
the red nova V1309 Sco (Tylen@aal.2011).
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Fig. 13. Noncontact-to-contact binary ratio as a functibthe Galactic latitude. Note a significant
increase of the ratio around latitudel® .

Eleven single unresolved detections showing light varatidue to the pres-
ence of two binary systems were found among thousands giséudj objects. As-
trometric analysis indicates that nine of the objects amdgmandidates for quadru-
ple systems, while the other two are likely unresolved béssfdwo unbound binary
systems. Our search for eclipsing objects brought ideatifio of ten subdwarf-B
type binaries and dozens of RS CVn type variables. We alsodfdliree objects
with eclipses of unknown origin. All these objects need voéind and spectro-
scopic follow-up studies.
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