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Why study microlensing?
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Microlensing flavours: photometry and astrometry
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Microlensing flavours: photometry and astrometry
Single lens
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Microlensing flavours: photometry and astrometry
Binary lens
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• Ongoing ESA mission 

• Scanning the sky 
since 2014 

• Astrometric catalogue 
of ~2,000,000,000 
stars 

• 1-D astrometry for 
most objects 

• Provides photometric 
alerts form all over 
the sky, including 
microlensing events
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Gaia16aye - binary microlensing event
Photometry

Wyrzykowski et al. 2020



Gaia16aye: Gaia Image of the week Sep 24th 2021

https://www.cosmos.esa.int/web/gaia/iow_20210924

https://www.cosmos.esa.int/web/gaia/iow_20210924


Gaia16aye: Gaia Image of the week Sep 24th 2021
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• each season 72-days long

• gaussian errors assumed

• few hours bins - to see preliminary results

Data simulations - assumptions

• centroiding error estimation for crowded regions

• 15 minute cadence adopted

• 3 seasons of observations at the beginning and the end 

of the 5-year mission

BLACK HOLEDWARF

<latexit sha1_base64="xpwEnCQS5E86TgxhiFKQjVsEwxs=">AAAB+3icbVDLSsNAFJ3UV62vWJduBovgKiQi1WXRjRuhgn1AE8JkMmmHzmTCzEQsob/ixoUibv0Rd/6N0zYLbT1w4XDOvdx7T5QxqrTrfluVtfWNza3qdm1nd2//wD6sd5XIJSYdLJiQ/QgpwmhKOppqRvqZJIhHjPSi8c3M7z0SqahIH/QkIwFHw5QmFCNtpNCu+4py6DpNeBcWvoiFnoZ2w3XcOeAq8UrSACXaof3lxwLnnKQaM6TUwHMzHRRIaooZmdb8XJEM4TEakoGhKeJEBcX89ik8NUoMEyFNpRrO1d8TBeJKTXhkOjnSI7XszcT/vEGuk6ugoGmWa5LixaIkZ1ALOAsCxlQSrNnEEIQlNbdCPEISYW3iqpkQvOWXV0n33PGazsX9RaN1XcZRBcfgBJwBD1yCFrgFbdABGDyBZ/AK3qyp9WK9Wx+L1opVzhyBP7A+fwCv5ZOX</latexit>⇠ 0.6M�
<latexit sha1_base64="Coliaoidan9C9LRWiuACaG4kHUw=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwVRIp2mXRjRuhgn1AE8JkMm2HziPMTAol9E/cuFDErX/izr9x2mahrQcuHM65l3vviVNGtfG8b6e0sbm1vVPereztHxweuccnHS0zhUkbSyZVL0aaMCpI21DDSC9VBPGYkW48vpv73QlRmkrxZKYpCTkaCjqgGBkrRa4baMphAz5EeSATaWaRW/Vq3gJwnfgFqYICrcj9ChKJM06EwQxp3fe91IQ5UoZiRmaVINMkRXiMhqRvqUCc6DBfXD6DF1ZJ4EAqW8LAhfp7Ikdc6ymPbSdHZqRXvbn4n9fPzKAR5lSkmSECLxcNMgaNhPMYYEIVwYZNLUFYUXsrxCOkEDY2rIoNwV99eZ10rmr+da3+WK82b4s4yuAMnINL4IMb0AT3oAXaAIMJeAav4M3JnRfn3flYtpacYuYU/IHz+QPScpMn</latexit>⇠ 8M�



Astrometric microlensing - motion curve simulations

DWARF BLACK HOLE



Comparison with the expected performance of Gaia

Gaia

Roman

• Gaia not designed to accurately cover transients, especially astrometric ones

• Gaia provides good accuracy only along the scan direction

• Cadence: 15min vs ~30days

• Main problem for Gaia: precision drops dramatically with brightness



Summary

• It will be possible to detect astrometric microlensing signal in the Gaia data


• Roman performance in the context of astrometric microlensing looks very 
promising


• Roman will allow to routinely measure masses of fairly standard lenses, not 
only extreme cases


• Astrometric microlensing will provide       measurements even for faint or 
completely dark lenses, like isolated stellar mass black holes
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