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Time Domain Astrophysics

Studies of astronomical objects in different time scales
Technique applied and used by astronomers for many centuries
New approach and blooming period of TDA starts in 1990s \

Bohdan Paczynski: 1980s — long term DM and exoplanets search
with microlensing, all sky shallow surveys

Pioneers of new generation TDA (1990s) — mlcrolensmg surveys:
@OGLE . MACHO, ERQOS, later MOA. A few years later: all sky or
dedicated shallow surveys: ASAS, HAT, WASP

Examples from 21st century: PTF/ZTF, PanSTARRS, ASAS-SN,
KMTNet, LSST, Kepler, TESS, Swift, Gaia, eRossita etc.

@GLE gradually converted into Large Scale Sky Variability Survey

@GLE became a mother project for a few widely recognized
projects, e.g., CASE, ARAUCARIA. Became a model for KMTNet,
a source of excellent data for Gaia and other variability surveys



(.)GL The Optical Gravitational
Lensing Experiment
(1992 - ....)
Phases of the OGLE Survey:

(1992 — 1995). 1 m Swope telescope at Las Campanas
Observatory, Chile. stars observed. Microlensing

(1997 — 2000). 1.3 m Warsaw telescope.
stars observed. Variable and non-Variable Stars in GB, MC

OGLE-III (2001- 2009). 8k x 8k mosaic CCD. ~200 million stars
observed (GB, GD, MC). Extrasolar Planets, Microlensing

OGLE-IV (2010 — ....). 32-chip 256 Mpixel mosaic CCD. >Two
billion stars regularly monitored

(March 17, 2020 — August 12, 2022: CoViD-19 pandemic
stopped observations)

http://ogle.astrouw.edu.pl
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Wojtek Krzeminski (1933 — 2017)

Janusz Katuzny (1955 — 2015)
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Science Factory

Main Milestones



OGLE Microlensing

DISCOVERY - 1993

First microlensing event toward the Galactic Center

OGLE pLENS #1: BW71117281
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OGLE Microlensing

» Galactic Structure Studies (1994 — 2020)
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OGLE Exoplanets:
Two New Photometric Methods of
Exoplanet Detection

* Microlensing technique: First detection of
microlensing exoplanets (2004)

* Transit technique: First transiting exoplanets
detected with classical transit approach

OGLE Transiting Planets (2001 — 2006)
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Series of papers on FFPs — Przemek Mréz et al.

OGLE LSP - Traces of exoplanets?

ERC Starting Grant 2021 — Dorota Skowron



(')GLE Collection of Variable Stars

« ~25 years time span, very precise photometry
« High completeness (>90%) and classification purity

« ~>one million OGLE periodic variable stars

W, =1 — 1.65(V—I)

« Gold sample of all type variables for other surveys
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OGLE Milky Way and MCs Structure
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Magnitude

OGLE Transients

~150 Novae
> 1000 Dwarf Novae
>1000 SNe
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Coverlng the Whole Unlverse
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(@)@]— ,] , —an Extremely Large Sky Variablility Survey

e in operation since 1992 _
e since 2010 as OGLE-IV (Udalski et al. 2015)

e > 4000 deg? sky coverage

e > 2.3 billion sources monitored

e 10'? photometric measurements by 2016
e > 22,000 microlensing detections

e > 100 extrasolar planets

e > 1,000,000 new variable periodic stars
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