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ABSTRACT

We present here a nearly complete census of classical Gisphahe Magellanic System. The
sample extends the set of Cepheids published in the pastb@ptical Gravitational Lensing Ex-
periment (OGLE) to the outer regions of the Large (LMC) anda$iMagellanic Cloud (SMC). The
entire collection consists of 9535 Cepheids of which 4620rzeto the LMC and 4915 are members
of the SMC. We provide thé andV-band time-series photometry of the published Cepheidgsy, th
finding charts, and basic observational parameters.

Based on this unique OGLE sample of Cepheids we present theteg period-luminosity re-
lations for fundamental, first, and second mode of pulsatiarthel andV bands and for th&\
extinction-free Wesenheit index. We also show the distidiouof classical Cepheids in the Magel-
lanic System.

The OGLE collection contains several classical CepheidhénMagellanic Bridge — the re-
gion of interaction between the Magellanic Clouds. Thediscy of classical Cepheids and their
estimated age confirm the presence of young stellar popualagtween these galaxies.
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1. Introduction

Classical Cepheids (also known a<Cephei stars or type | Cepheids) are ob-
jects of particular interest for a variety of reasons. They@imary distance indi-
cators within the Milky Way and to extragalactic systems aiphie Virgo cluster.

*Based on observations obtained with the 1.3-m Warsaw tgpesat the Las Campanas Observa-
tory of the Carnegie Institution for Science.
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These stars are also useful tracers of the young stelladggapuin our and other
galaxies. Furthermore, classical Cepheid are excellgattsfor constraining stel-
lar pulsation and evolution models.

Cepheids in the Large (LMC) and Small Magellanic Clouds (S\fayed a
special historical role, since the famous period—lumityg$L) relation (also called
the Leavitt law) was first noticed in these galaxies (Leal@D8). Nowadays, the
LMC and SMC are also important targets for studyibd@Cep stars because both
galaxies contain the largest known collection of thesegtats among all stellar
environments, including the Milky Way. The Optical Gratid@al Lensing Ex-
periment (OGLE) has regularly published large samples agsital Cepheids in
the Magellanic Clouds discovered in consecutive phaselseo$tirvey since 1999
(e.g, Udalskiet al. 1999ab).

The latest samples of the OGLE classical Cepheids consi$te875 of these
stars in the LMC (Sos#ski et al. 2008) and 4630 in the SMC (Sosmki et al.
2010). These releases were followed by an avalanche of papesenting various
applications of the OGLE Cepheid data. The PL relations indewange of pho-
tometric passbands, from optical to infrared, were derasd studied based on the
OGLE Cepheidsd.g, Ngeowet al. 2009, 2010, 2012, Majaess al. 2011, Storm
et al. 2011, Ripepiet al. 2012, Macriet al. 2015), which led to precise measure-
ments of the distances to the Magellanic Clouelg/{Inno et al. 2013, Scowcroft
et al. 2015, Ngeowet al. 2015) and three-dimensional geometric models of both
galaxies €.g, Haschkeet al. 2012ab, Morettet al. 2014, Subramanian and Subra-
maniam 2015, Scowcroét al. 2015). The morphology of the OGLE light curves
of classical Cepheids were a subject of intensive comparatisearches(g, Deb
and Singh 2009, Pejcha and Kochanek 2012, Klagytill. 2013, Bhardwagt al.
2015). The OGLE Cepheids were used as training sets for atitoeiassification
systemsé.g, Deb and Singh 2009, Lorgg al.2012, Kimet al.2014) and as a basis
of the asteroseismic consideratiomsg, Dziembowski and Smolec 2009, Moska-
lik and Kotaczkowski 2009, Smolec and Moskalik 2010, Dziembki 2012).
Cepheids in eclipsing binary systems discovered by OGLdwaitl finding the so-
lution of the mass discrepancy problem of Cepheglg,(Pietrzyaski et al. 2010,
2011, Giereret al. 2014, Pileckiet al. 2015).

In this paper, we extend the OGLE-Ill samples of classicghl@els in the
Magellanic Clouds (Sosngki et al. 2008, 2010) by adding variables detected in
the OGLE-IV fields covering the outskirts of both galaxiesl #me region between
them, the so called Magellanic Bridge. The entire collectonstitutes a nearly
complete census a¥ Cep stars in the Magellanic Clouds. We provide OGLE-IV
light curves of the newly detected and previously known @égtd) increasing the
time span of the OGLE observations to over 18 years in theaaegions of both
galaxies.

The article is organized as follows. Section 2 briefly déssithe OGLE-
IV photometric data used in this investigation. Section Gvjates details on the
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Cepheid identification and classification. In Section 4, h@sthe OGLE Cepheid
collection itself. In Section 5, we estimate the complessnef our sample and
compare it with other sets of Cepheids in the Magellanic @%oun Section 6, we
present updated PL relations for fundamental, first-, andrst-overtone pulsation
modes in thé\f Wesenheit index andl photometric bands. We also report there
the discovery of several classical Cepheids in the MagelBridge and discuss its
consequences. The conclusions are summarized in Section 7.

2. Observations and Data Reduction

This study is based on theandV-band time-series photometry collected dur-
ing the fourth phase of the OGLE survey (OGLE-IV) between ¢ha2010 and
July 2015. The project has been conducted with the 1.3-m &¥atslescope at
Las Campanas Observatory in Chile (the observatory is tgabtay the Carnegie
Institution for Science). The telescope is equipped witR-#&&D detector mosaic
camera, covering approximately 1.4 square degrees on thwistk the scale of
0.26 arcsec/pixel. OGLE-IV is monitoring a total of abouD&&uare degrees in
the LMC, SMC, and in the Magellanic Bridge which links the tgalaxies. The
number of point sources in the OGLE-IV databases is aboutii®min the LMC,

12 million in the SMC, and 5 million in the Magellanic Bridge.

Most of the observations (from about 100 to over 750, dependn the field)
were secured through the Cousinband filter, the remaining data points (from
several to 260) were obtained in the Johnsdoand. Data reduction of the OGLE
images was performed using the standard OGLE photometidcpilgeline (Udal-
ski et al.2015), based on the Difference Image Analysis techniquar{®nd Lup-
ton 1998, Wozniak 2000). Detailed description of the instentation, photometric
reductions and astrometric calibrations of the OGLE ols@ms are provided in
Udalskiet al. (2015).

3. Selection and Classification of Classical Cepheids

An extensive search for variable stars was preceded by adoedarch per-
formed for all point sources observed by the OGLE-IV surueyhie Magellanic
Clouds. The Fourier transform was calculated for elabhnd light curve with at
least 30 observing points. We used thesEAKS codée written by Z. Kotaczkowski.
Having the primary periods, their signal-to-noise ratias\plitudes of variability,
mean magnitudes, and parameters of the Fourier deconguositihe light curves
we conducted a semi-manual search for variable stars. Wallyisnspected the
light curves with the largest signal-to-noise ratios aradsstocated within a wide
strip in the PL diagram covering all types of Cepheids and RRa type stars.

Thttp://helas.astro.uni.wroc.pl/deliverables.phpgten&active=fnpeaks
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The detected variable stars were initially classified asagials, eclipsing binaries,
and other variables.

The first group was then divided into classical Cepheidspeous Cepheids,
type Il Cepheids, RR Lyrae stars, Scuti stars, and long-period variables. The
most important criteria used in this classification wereligjig curve shapes quan-
tified by the Fourier parameters, the position of the statisarPL diagrams, and the
period ratios (for multi-periodic variables). For exampBoszyski et al. (2015)
showed that Fourier parametegs; and ¢z; are useful tools to distinguish be-
tween classical and anomalous Cepheids. Sh&et stars and overtone classical
Cepheids form a continuous relationship in the PL diagrasadopted a boundary
period of 0.23 d to separate both groups. In dubious caseswefutly inspected
the light curves, checked other properties of the starsyandecided on the final
classification. Nevertheless, one should be aware that lioried number of in-
dividual objects our classification may be incorrect. Welodoubtful stars in the
remark file of the catalog.

Tablel

Reclassified stars from the OGLE-III catalogs of classiagpi@ids in the Magellanic Clouds.

Identifier New Identifier New
classification classification

OGLE-LMC-CEP-0320 RR Lyr OGLE-SMC-CEP-1636 Anom. Cepheid
OGLE-LMC-CEP-0665 Other OGLE-SMC-CEP-1650 Anom. Cepheid
OGLE-LMC-CEP-1277 RR Lyr (RRd)| OGLE-SMC-CEP-1826 Anom. Cepheid
OGLE-LMC-CEP-3063 Eclipsing | OGLE-SMC-CEP-2089 Anom. Cepheid
OGLE-SMC-CEP-0008 Anom. CepheidOGLE-SMC-CEP-2169 Anom. Cepheid
OGLE-SMC-CEP-0080 Anom. CepheidOGLE-SMC-CEP-2210 Anom. Cepheid
OGLE-SMC-CEP-0167 Anom. CepheidOGLE-SMC-CEP-2343 Anom. Cepheid
OGLE-SMC-CEP-0174 Anom. CepheidOGLE-SMC-CEP-2485 Anom. Cepheid
OGLE-SMC-CEP-0220 Anom. CepheidOGLE-SMC-CEP-2659 Anom. Cepheid
OGLE-SMC-CEP-0252 Anom. CepheidOGLE-SMC-CEP-2714 Anom. Cepheid
OGLE-SMC-CEP-0269 Anom. CepheidOGLE-SMC-CEP-2740 Anom. Cepheid
OGLE-SMC-CEP-0326 Anom. CepheidOGLE-SMC-CEP-2834 RR Lyr

OGLE-SMC-CEP-0354 Anom. CepheidOGLE-SMC-CEP-2862 Anom. Cepheid
OGLE-SMC-CEP-0366 Anom. CepheidOGLE-SMC-CEP-3136 Anom. Cepheid
OGLE-SMC-CEP-0475 Anom. CepheidOGLE-SMC-CEP-3540 Anom. Cepheid
OGLE-SMC-CEP-0532 Anom. CepheidOGLE-SMC-CEP-3698 Anom. Cepheid
OGLE-SMC-CEP-0677 Anom. CepheidOGLE-SMC-CEP-3814 Anom. Cepheid
OGLE-SMC-CEP-1078 Anom. CepheidOGLE-SMC-CEP-3957 Anom. Cepheid
OGLE-SMC-CEP-1082 Anom. CepheidOGLE-SMC-CEP-4369 Anom. Cepheid
OGLE-SMC-CEP-1129 Anom. CepheidOGLE-SMC-CEP-4391 Anom. Cepheid
OGLE-SMC-CEP-1241 Anom. CepheidOGLE-SMC-CEP-4582 Anom. Cepheid
OGLE-SMC-CEP-1355 Anom. CepheidOGLE-SMC-CEP-4608 Anom. Cepheid
OGLE-SMC-CEP-1476 Anom. CepheidOGLE-SMC-CEP-4621 Anom. Cepheid

We also examined OGLE-IV light curves of Cepheids discadeataring the
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Fig. 1. Comparison between OGLE-IIl and OGLE-Iand (pper panels and V-band {ower
paneld mean magnitudes of classical Cepheids in the LN&@& panel3 and SMC (ight panels.

OGLE-Il and OGLE-IIl phases of the project and cataloged bgzski et al.
(2008, 2010). Forty six objects were reclassified as otheegyof variable stars
and they were removed from the OGLE collection of classicapli&ids in the
Magellanic System. A list of these stars is given in Table fie Vast majority of
them are variables in the SMC which were reclassified by Swkiet al. (2015)
as anomalous Cepheids. Classical and anomalous CephéidsSMC share very
similar light curve morphology that can be associated with lbw metallicity of
the stars in this galaxy. Further several candidates fasidal Cepheids in the
OGLE-III collection have very dubious classification, buey were left on the list,
since we cannot rule out the possibility that they are regdh@als with unusual
properties.

Periods, mean magnitudes, amplitudes, and other pararadtéie Cepheids
known from the previous stages of the OGLE project were cedated using the
OGLE-IV light curves accumulated in the years 2010-2015e OGLE-II and
OGLE-IV photometry were obtained with different instrunterconfigurations, in
particular with different filters and CCD detectors, buttbdiatasets were trans-
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formed to the standard photometric system with the sysiematertainties of the
calibration zero point up to 0.02 mag. In Fig. 1, we compaee@GLE-IIl and
OGLE-IV mean magnitudes of Cepheidslinand V-filters. The agreement be-
tween both data sets is very good. The mean difference betmegnitudes mea-
sured from the OGLE-IV and OGLE-IIl photometry is smalleath0.003 mag in
both filters and in both galaxies with the standard deviasioraller than 0.03 mag.
A limited number of outliers in Fig. 1 may be explained by cdimg and blending
by unresolved stars.

4. Classical Cepheids in the Magellanic Clouds

The OGLE collection of classical Cepheids in the Magell&@limuds comprises
9535 objects (4620 in the LMC and 4915 in the SMC), of which &péilsate
solely in the fundamental mode (F), 3530 are single-modedirertone pulsators
(10), 117 oscillate purely in the second overtone (20), Tadssare double-mode
Cepheids, and nine — triple-mode Cepheids. The data oreslietbbjects are avail-
able through the OGLE anonymous FTP sitegiatthe OGLE web interface:

ftp://ftp.astrouw.edu.pl/ogle/ogle4/OCVS/Imc/cep/
ftp://ftp.astrouw.edu.pl/ogle/ogle4/OCVS/smc/cep/
http://ogle.astrouw.edu.pl

OGLE FTP sites are organized as follows. The files naised.dat contain the
full lists of classical Cepheids in both galaxies. For edeln we provide its identi-
fier, 32000 equatorial coordinates, mode(s) of pulsatietddiand internal numbers
in the OGLE-IV, OGLE-IIl, and OGLE-II photometric databasgf available) and
the cross-matches with the extragalactic part of the Géfai@alogue of Variable
Stars (GCVS, Artyukhinat al. 1995). The identifiers of the Cepheids are the same
as in the OGLE-IlI catalogs — OGLE-LMC-CEP-NNNN and OGLE-SNCEP-
NNNN — where NNNN is a four-digit number. The newly detectezpBeids have
numbers larger than 3375 and 4630 in the LMC and SMC, reségtiand are
organized by increasing right ascension.

Files cep*.dat contain observational parameters of various types of icllss
Cepheids: their mean magnitudes in thandV-bands, pulsation periods, epochs
of the maximum light, peak-to-peakband amplitudes, and Fourier parameters
derived from thd-band light curves. The pulsation periods were refined with t
TATRY code (Schwarzenberg-Czerny 1996) using OGLE-IV obsematobtained
between 2010 and 2015. To study the long-term behavior o€theids in the
Magellanic Clouds, we recommend to merge the OGLE-IV liginves with the
photometry obtained during the previous phases of the OGhFeg and published
by Soszyski et al. (2008, 2010). One should take into account that smaller or
larger differences between mean magnitudes and amplifodéxividual objects
are possible (see Section 3). A limited number of Cepheittighed by Soszayski
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et al. (2008, 2010) do not have OGLE-IV measurements, becausdelayto the
gaps between the CCD detectors of the OGLE-IV mosaic canfenathese stars
we provide their parameters from the OGLE-IIl Cepheid detease.

Files containing OGLE-IV time-series photometry in theand V-bands are
stored in the directorphot. Finding charts can be found in the directdetiarts.
These are 80x 60" subframes of thé-band reference images, oriented with North
to the top and East to the left. Additional information on go@epheids (uncertain
classification, eclipsing or ellipsoidal variability, @ewary periods, etc.) are given
in the fileremarks.txt.

Most of the classical Cepheids detected in the Magellanidg@r (see Sec-
tion 6.3) were included in the SMC sample, since it is widedjidved that gas
present in the Bridge was drawn out of the SMC through tidadds during a close
encounter of the two galaxies, which took place about 250 My (Mathewson
1985, Mulleret al. 2004).

5. Completeness of the Sample

The completeness of the OGLE Collection of classical Cefzhii the Mag-
ellanic System is the highest in the area covered by the OlGEd OGLE-III
fields because these regions were independently searchedriable stars in the
past (Udalskiet al. 1999ab, Sos#ski et al. 2008, 2010). The central 40 square
degrees in the LMC and 14 square degrees in the SMC contaitofrtbe classical
Cepheids in these galaxies. The completeness of the OGLRElsamtside these
regions is limited by the gaps between the OGLE-IV fields agiavben the CCD
detectors of the mosaic camera. We estimate that currenbiyt&% of stars may
be missed in the outer regions of the Clouds due to the gapsricaverage. It
has to be, however, noted that we plan to conduct additiceeaich for classical
Cepheids in these currently uncovered area using a new sefavénce images
which practically fully fill all the gaps between CCD detasto After this minor
update planned for 2016, the OGLE collection of classicgdh@als should contain
practically all classical Cepheids from the Magellanict8gs

The completeness of the sample in the area covered by the @Bddfvations
may be calculated based on the stars with double entriexiddtabase. Neigh-
boring OGLE-V fields overlapdf. Udalskiet al. 2015) and some Cepheids have
been detected twice, independently in both fields. Pleat® however, that the
final version of our collection contains only one light cuper star — usually the
one with larger number of epochs.

We found that 897 classical Cepheids are located in theaywairig regions of
the neighboring fields. Taking into account light curvedhweit least 100 observing
points, we obtained 854 pairs, so we had a chance to iderit® tounterparts.
We independently detected 1698 of them, which gives thergeoempleteness of
our sample larger than 99%. Six of the missing Cepheids hasdynsinusoidal
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light curves and were initially classified as ellipsoidatishles, two objects have
exceptionally large noise due to the proximity of brightrstaand two Cepheids
have periods close to 1 or 2 days which affected the Fourgicfitheir light curves.

We also compared our collection with other sets of Cepheidiseé Magellanic
Clouds. The MACHO catalog of Cepheids in the LMC (Alcaatlkal. 1999) consists
of 1800 objects. Our collection does not contain 11 of théses sof which three
are located beyond the OGLE fields and eight are misclasdiffettie MACHO
project non-pulsating stars: eclipsing or spotted vaeiabl

The EROS-2 project released a list of 117 234 candidatesefoogic variable
stars in the LMC (Kimet al. 2014). The sources were categorized into several vari-
ability types using an automatic random forest method. TR®E&-2 set contains
variable stars not observed by the previous stages of theEXgkvey, of which
638 sources were classified by Kiet al. (2014) as Cepheids and 178 stars — as
type 1l Cepheids. We checked all these objects (classifi€«cEd®H F, CEPH_10,
CEPH_Other, T2CEPH_N). The preliminary version of ourediion overlooked
a surprisingly large number of 376 Cepheid candidates fluerBROS-2 catalog,
of which 350 stars were monitored by the OGLE survey (mostefremaining
stars fell into the gaps between the CCD detectors).

We carefully investigated the OGLE light curves of thesersesi and found
four additional classical Cepheids. Three of them were exdigsecause of a small
number of observing points in the OGLE database and one wagatone Cepheid
with the photometry affected by blending. We supplementadoollection with
these four Cepheids. The remaining 346 EROS-2 candidate3efoheids turned
out to be eclipsing binaries, ellipsoidal variables, sgebttars, RR Lyraes or other
types of variable stars. This result demonstrate the weskoé the automated
methods of the variable star classification.

We also confronted our collection with a list of 299 candidafior new Cepheids
in the SMC recently announced by the VMC near-infrared sufioretti et al.
2015). We successfully identified OGLE-IV light curves for&of these stars
and we confirm that 35 of them are real Cepheids (33 classizhtwo anoma-
lous Cepheids). Most of the remaining objects from the VM tlirned out to be
constant or nearly constant stars. Nine of the Cepheidaseteby Morettet al.
(2015) were included in the GCVS (Artyukhimd al. 1995). This example clearly
indicates that only a full variability survey with a suffioienumber of observing
epochs (at least around one hundred) may provide data fablecharacterization
and classification of variable objects.

6. Discussion

6.1. Period—Luminosity Relations

The PL relations for Cepheids (also known as the Leavitt Laere discovered
in the SMC (Leavitt 1908) and the Magellanic Clouds stillyptadominant role in
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Fig. 2. Period—luminosity diagrams for classical Cephémdghe LMC. Blue, red, and dark-green
solid circles mark F, 10, and 20 single-mode Cepheids, otispéy. Cyan, orange, light-green and
violet empty circles represent, respectively, F, 10, 2@,30 modes in multi-mode Cepheids. Black
lines show the linear least-square fits to the PL relations.



10 A A

O L B B A

12

14 -

W, index

16 |-

18 |

12

14

16 |-

I magnitude

18 |

14 -

16 -

V magnitude

18 |-

20 | : .
-0.5 0 0.5 1 1.5
log P
Fig. 3. Period—luminosity diagrams for classical Cephaidhie SMC. Color symbols represent the
same modes of pulsation as in Fig. 2.
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the studies of this phenomenoe.q, Ngeowet al. 2009, 2010, 2012, Majaesd

al. 2011, Stormet al. 2011, Macriet al. 2015). The PL diagrams in the apparent

| andV magnitudes and in the extinction-free Wesenheit indexnddfias\j =

| —1.55V —1), are shown in Figs. 2 and 3. In Table 2, we summarize the linear
fits to the PL relations presented in Figs. 2 and 3. We usedetst square method
with an iterative & clipping. In our procedure, we used all the Cepheids pulgati

in a given mode (including multi-mode pulsators), despitefact that some of the
relations might not be strictly lineae(g, Ngeowet al. 2009).

6.2. Spatial Distribution of Classical Cepheids in the Midmy@c System

Classical Cepheids are simultaneously distance indieaod tracers of the
young stellar population. Thus, they play a unigue role udging the three-
dimensional structures of galaxies g, Haschkeet al. 2012ab, Morettet al. 2014,
Subramanian and Subramaniam 2015, Scowarbfil. 2015). We believe that
the OGLE-IV collection ofd Cep stars in the Magellanic Clouds will be crucial
for understanding the dynamical history of both galaxias.Fig. 4, we plot the
two-dimensional distributions of classical Cepheids i kagellanic System, sep-
arately for the fundamental-mode and first-overtone pofsaftogether with the
multi-mode variables). Itis clear that both classes of @g¥have a different spa-
tial distribution, in particular in the LMC, which impliedfterent history of their
formation.

Well defined and tight OGLE period-luminosity relations tssical Cepheids
derived in the previous Subsection provide an importantftodhe determination
of distances to individual Cepheids, adding the third disi@m to the 2-D maps
presented in Fig. 4. Such 3-D maps based on complete sample OGLE collec-
tion of Cepheids will constitute a unique picture of the Méagec System enabling
detailed modeling of their structure as seyoung stellar population. Results of
this study will be presented in the forthcoming paper.

6.3. Classical Cepheids in the Outskirts of the Magellariouds

Several variable stars with Cepheid characteristics fonrnide OGLE-IV data
are located surprisingly far from the centers of the LMC aiiCSin the region
called the Magellanic Bridge. This is a stream of gas and st&stributed between
these galaxies.

Careful analysis of the shape of the light curves of this safmple indicated
that some of these objects have characteristics similantmalous Cepheids.
Thus, they were included to the OGLE set of anomalous CepH&dsznski et
al. 2015). Their presence in the Magellanic Bridge is not sanpgi because the
distribution of anomalous Cepheids clearly shows thatetstars are often located
in the halo of the Magellanic Clouds, far from their centexfsKig. 7, Sosziski et
al. 2015).
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Table2

Period—Luminosity Relations for Classical Cepheids inNtagellanic Clouds

Mode of Galaxy W =alogP+p | =alogP+B V =alogP+B

pulsation a B (o] a B o a B o
F LMC —3.314+0.008 15888+0.005 Q077 —2.911+0.014 16822+0.009 Q146 —2.690+0.018 17438+0.012 Q208
10 LMC —3.431+0.007 15393+0.002 Q081 —3.260+0.013 16362+0.004 Q162 —3.142+0.018 16979+0.006 Q227
20 LMC —3548+0.027 15025+0.008 Q087 —3.438+0.048 15940+0.014 Q158 —3.333+0.062 16531+0.018 Q202
30 LMC —4.000+£0.134 14486+0.077 Q071 —3.829+0.197 15370+0.113 Q104 —3.719+0.257 15941+0.147 Q135
F SMC —3.460+0.011 16493+0.005 Q155 -3.115+0.015 17401+0.007 Q215 —2.898+0.018 17984+ 0.008 Q266
10 SMC —3.548+0.017 15961+0.004 Q169 —3.299+0.023 16818+0.005 0222 —3.155+0.028 17368+0.007 Q271
20 SMC —3.651+0.098 15545+0.025 Q154 —3.600+0.135 16350+0.034 0213 —3.544+0.170 16870+0.043 Q267
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The remaining detected objects are genuine classical @kphi least five of
them are located in the Magellanic Bridge. These are thedirsh type variable
stars discovered in this very important region of the skye Pphesence of classi-
cal Cepheids there independently confirms the existencewldg stellar compo-
nent. This component of the Magellanic Bridge was first disced by Irvinget al.
(1985, 1990) in a few regions between the Magellanic Clo&Rixently, Skowron
et al. (2014) presented extensive density maps of various sfadlamlations in the
entire Magellanic Bridge based on the OGLE-IV observatiohisey showed that
the young stellar population forms a continuous streamectimg both Magellanic
Clouds.

Fig. 5. Spatial distribution of classical Cepheids in thegeléanic Bridge area (black points). Back-
ground shaded map show a spatial density map of the youndatimpustars from Skowroet al.
(2014). Grey contours mark neutral hydrogen emission fratb&rlaet al. (2005).

Fig. 5 presents location of the Magellanic Bridge classtgbheids on the map
of the distribution of the young stellar population in the dé#anic Bridge. Posi-
tions of the five classical Cepheids in the Magellanic Bridgmcide roughly with
this stream although they are mostly located at its soutbieln We estimated the
ages of these Cepheids using period—age relations probig&bnoet al. (2005).
The ages range from 27 Myr (for OGLE-SMC-CEP-4953 = HV 1122180 Myr
(for OGLE-SMC-CEP-4956). This agrees with the scenaride®past interaction
between the Clouds which took place about 250 Myr ago. Rostimate of dis-
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tances the Magellanic Bridge Cepheids based on their positi the LMC W,
index PL diagram indicates that objects located on the SMIE of the Bridge
are at the distance of the eastern wing of the SMC (55-60 kpdewwo objects
closer to the LMC are roughly at the LMC distance of 40—48 Iguarprisingly, two
objects in the middle of the Magellanic Bridge (OGLE-SMCZE956, OGLE-
SMC-CEP-4957) are much farther than both galaxies — at ardistof 70—75 kpc.
This indicates that the 3-D distribution of matter in the Mbanic Bridge may be
much more complex than simple expectation from the recesdwarter interaction
of both Clouds.

7. Conclusions

We presented the most complete and least contaminatedtcmtief classical
Cepheids in the Magellanic System. Compared to the past GG Eepheid data
release (Sosngski et al. 2008, 2010), we increased the sizes of our samples by
1249 and 327 Cepheids in the LMC and SMC, respectively. Tweasgcompiled
a nearly complete census of these stars in the MagellaniedSloWe showed the
distribution of classical Cepheids in the Magellanic Systnd discovered the first
classical Cepheids in the Magellanic Bridge that confirm ghesence and date
the young stellar population in this important region of ithieraction between the
Magellanic Clouds.

The final OGLE collection of classical Cepheids should dbate to many
extensive astrophysical studies: better understandirggetirr evolution and pul-
sation, modeling structure and dynamics of the Magellahouds, analysis of the
extragalactic distance scale, and in many cosmologicdicapipns.
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