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OGLE
Optical Gravitational Lensing Experiment

Á Original goal: search for microlensing events

Á 1.3-meter Warsaw Telescopeat Las Campanas 
Observatory, Chile

Á 32-chip CCD camerawith a field of viewof
1.4 square degrees

Á Standard Johnson-Cousins VI filters

Á Typical cadence: from 20 minutesto several days

Á Time span: 1992 ςnow

Á Targets: Galactic bulge, Galactic disk, Magellanic 
Clouds

Á Precisionof the photometry: 4 mmag
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· ~1012 individual measurements

· ~2000microlensing events per year

· ~70 extrasolar planets

· ~1 milliondiscovered variable stars

OGLE fields

Magellanic 
Clouds

Galactic bulge

Galactic disk

· Sky coverage: ~3500 square degrees

· ~2billion stars monitored



THE OGLE COLLECTION 
OF VARIABLE STARS
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Typeof variable stars Environments Number of stars

Classical Cepheids LMC, SMC, GB, GD 9 756

Type II Cepheids LMC, SMC, GB 1 262

Anomalous Cepheids LMC, SMC, GB 289

RR Lyrae stars LMC, SMC, GB 85 517

ʵ {Ŏǳǘƛ ǎǘŀǊǎ LMC, GD 2 844

Long-Period Variables(Miras, SRVs, OSARGs) LMC, SMC, GB 344214

Eclipsing binaries LMC, SMC, GB, GD 510782

R Coronae Borealis stars LMC 23

TOTAL 954 687

The OGLE Collection of Variable Stars
ftp://ftp.astrouw.edu.pl/ogle/ogle4/OCVS/
http://ogledb.astrouw.edu.pl/~ogle/OCVS/
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The OGLE Collection of Variable Stars
ftp://ftp.astrouw.edu.pl/ogle/ogle4/OCVS/
http://ogledb.astrouw.edu.pl/~ogle/OCVS/
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182 square degrees
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Before and After OGLE

RR Lyrae starsin the Galactic Bulge

986objects

BEFORE

GCVS

39 074objects

AFTER

OGLE
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Before and After OGLE

RR Lyrae starsin the Galactic Bulge
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Before and After OGLE

Eclipsing binariesin the Galactic Bulge

BEFORE

255objects

GCVS

AFTER

450 598objects

OGLE
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Before and After OGLE
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670square degrees
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Before and After OGLE

RR Lyrae starsin the Magellanic Clouds

BEFORE

291objects

GCVS

AFTER

46 443objects

OGLE
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Before and After OGLE

RR Lyrae starsin the Magellanic Clouds

BEFORE

291objects

GCVS

AFTER

46 443+objects

OGLE
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Before and After OGLE

Eclipsing binariesin the Magellanic Clouds

173objects

GCVS

BEFORE

48 605objects

OGLE

AFTER
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Why do we need somany 
variable stars?

ÁTo investigate their statistical properties 
(e.g. to calibrate the period-luminosity 
relations).

ÁTo study the structure of the Milky Way and 
other galaxies.

ÁTo discover extremely rare phenomena in 
starsor previously unknown types of stellar 
variability.



DISTANCE
SCALE
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HST Key Project
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Classical Cepheids
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LMC:4704

SMC:4945

GB: 87

Classical Cepheids
in the Magellanic Clouds
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Period-luminosity relations for classical Cepheids 

{ƻǎȊȅƵǎƪƛ Ŝǘ ŀƭΦ όнлмрύ
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Period-luminosity relations
for variable stars in the LMC
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Distance to the Large Magellanic Cloud 
from OGLE eclipsing binaries

Distance to the LMC: 50.0 ҕ мΦм kpc

tƛŜǘǊȊȅƵǎƪƛ Ŝǘ ŀƭΦ (2013), Nature



STRUCTURE 
OF GALAXIES
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RR Lyrae stars
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LMC: 39 871objects

SMC: 6 572objects

GB: 39 074objects

RR Lyrae stars
in the Magellanic Clouds
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RR Lyrae stars in the MCs

LMC

SMC
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Classical Cepheids in the MCs

LMC

SMC
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Jacyszyn-Dobrzeniecka et al. (2016)

3D Structure of the LMC
via Classical Cepheids


