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– PEOPLE
Modern astrophysics at Warsaw University Observatory after WWII

• Nestors: Profs. Stefan Piotrowski, Włodzimierz Zonn: 1950s – 1970s
• Warsaw School of Astronomy (1960s – on): Profs: Krzysztof Serkowski, 

Andrzej Kruszewski, Józef Smak, Wojtek Krzemiński, Martin Kubiak, 
Kazik Stępień, Wojtek Dziembowski, Bohdan Paczyński, Slavek 
Ruciński and many more

• Theory but great observing experience as well
• 1980s – new generation of young astronomers: Janusz Kałużny, Michał 

Szymański, Grzegorz Pojmański, AU
• Permanent contacts with leading western astronomical institutions: USA, 

Western Europe, Chile
• Good scientific background for new challenges of 1990s when the new 

opportunities opened!



– Early History
• Last months of 1990 – first discussions on large 

observing program: BP (Princeton) – Toronto (AU) –
Warsaw (JK, MK, MSz). Ideas: SNe, Microlenses, 
Variable Stars

• 1991 – intensive discussions. Final decision on the main 
science driver – microlensing. Collaboration with 
Carnegie Institution of Washington: George Preston, 
Mario Mateo. 

• October 1991 – Las Campanas Observatory 1-m 
Swope telescope time application for large number of 
nights

• February 1992 – ~80 observing nights granted in 
April—September period. Intensive hardware/software 
preparations for the first observing run in April 1992



– Science Drivers



– I    TEAM



– I    Observations



First Images
April 12, 1992

One of the Abell galaxy clusters Galactic center: Baade’s Window



Discovery of the first events toward the GB (1993).

Discovery of the First Microlensing Events  
September 1993



Discovery of the First Microlensing Events  
September 1993



First Binary Microlensing (1994)

– I  Main Results: μLensing

Early Warning System (EWS – 1994)

Microlensing Optical Depth: First empirical determination (1994)
τ = 3.3 x 10-6



Modeling the Galactic Bar

– I  Main Results: misc
Variable Stars:
– Variables in the Galactic bulge
– Variables in Globular Clusters (ω Cen, 47 Tuc)
– Variables in Dwarf Galaxies: Sculptor, Sagittarius



First Microlensing Conference – Livermore 1995



DFM Engineering Inc.  
Manufacturing

Tinsley Labs
Optics Las Campanas Observatory

Site – July 1995

1.3-m Warsaw Telescope



1.3-m Warsaw Telescope

1.3-m Warsaw Telescope
First light: February 9, 1996

Full operation: January 1, 1997
Visit of BP at Las Campanas

February 1998



The Optical Gravitational 
Lensing Experiment

(1992 - ….)

OGLE-I (1992 – 1995). 1 m Swope telescope at Las Campanas 
Observatory, Chile. ~2 million stars observed. Microlensing

OGLE-II (1997 – 2000). 1.3 m Warsaw telescope. ~40 million
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

Phases of the OGLE Survey: 



TEAM & Guests



30th Anniversary



Bohdan Paczyński (1940 – 2007) Wojtek Krzemiński (1933 – 2017)

Janusz Kałużny (1955 – 2015)



Science Factory
Main Milestones



OGLE-IV SKY: 1.4 deg2 FOV, I~21mag

~6 million

stars in 

this 

picture!



SKY



Microlensing

• Search for Dark Matter (1992 – 2024)

Final result: tightest limits on DM

• Discovery: 1993



Microlensing
• Galactic Structure Studies (1994 – 2020)

(optical depth: Galactic center & disk)

• Microlensing Exoplanets (2003 – …)

• Free Floating Black Holes (2022 – …)



Exoplanets:
Two New Photometric Methods of 

Exoplanet Detection
• Microlensing technique: First detection of 

microlensing exoplanet (2004)
• Transit technique: First transiting exoplanets 

detected with classical transit approach

Transiting Planets (2001 – 2006) 



Free Floating Planets

LSP – Traces of exoplanets?

ERC Starting Grant 2021 – Dorota Skowron

Series of papers on FFPs – Przemek Mróz et al.



• ~30 years time span, very precise photometry
• High completeness (>90%) and classification purity
• Over one million OGLE periodic variable stars
• Gold sample of all type variables for other surveys

Collection of Variable Stars

Geometric distance to 
the LMC 

P–L  relations 

OGLE 

ARAUCARIA 



Milky Way and MCs Structure

Milky Way top view and age tomography

Galactic disk warp
Galactic disk flaring Galactic rotation curve

Magellanic Clouds 3D structure



Transients
• ~2000 Microlensing Events / Season
• ~150 Novae 
• >1000 Dwarf Novae
• >1000 SNe

Novae (Nova Centauri 2009)

SNe

V1309 Sco Red Nova – the first 
well documented stellar merger



D ~ 500 km 
(Herschel)

April 15, 2018

Slavic Goddess of the wild nature

DZIEWANNA (2010 EK 139)

Trans Neptunian Objects

Covering the Whole Universe:

z ~ 5 quasars



Post-CoViD
• Regular observations resumed on August 12, 2022
• New observing strategies:

MCs (LMC)

BIG Galactic BULGE



Nowadays

FFP
OGLE-2023-BLG-0524

μLensing

Interferometry
OGLE-2023-BLG-0061

Final limits on DM

EWS: Real time μLensing (~1300 events in 2023)



Nowadays

miniNova

Variable sky

Longest P
Cepheid in MW

Be stars in eclipsing systems



Nowadays
ASTROMETRY

BIG Galactic BULGE

Uranus – astrometric database
2024 – first release of the photometric & astrometric maps



● in operation since 1992
● since 2010 as OGLE-IV (Udalski et al. 2015)
● > 4000 deg² sky coverage
● > 2.3 billion sources monitored
● 1012 photometric measurements by 2016
● > 22,000 microlensing detections
● > 100 extrasolar planets
● > 1,000,000 new periodic variable stars

Milky Way

– an Extremely Large Sky Variability Survey

Warsaw 1.3-m @ Las Campanas

http://ogle.astrouw.edu.pl


