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How many Primordial Black Holes (PBHs) can be 
detected by Gaia Telescope using the method of 
Astrometric Microlensing?

Assumption: PBHs are Dark matter



Plan

1. Primordial Black Holes (PBHs)

2. Astrometric Microlensing

3. Gaia Telescope

4. Number of PBHs observed by Gaia

5. Potential Constraints



Primordial Black Holes

PC: European Space Agency



Primordial Black Holes as Dark Matter?

PC: Iván Éder; HST ACS/HRC

https://www.astroeder.com/
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Gaia (Global Astrometric Interferometer for Astrophysics) Telescope

PC: Gaia ESA



Output of Gaia Telescope

Time Series data of more than a billion stars

PC: Gaia ESA



Number of PBHs potentially observed by Gaia



Sensitive area around PBHs



Pstar = 

For each star with properties 

Fixing a PBH dark matter hypothesis 

Counting # of lenses 
in between us and 
the star at 

Probability of a star to be detected with AML signal
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Observed Gaia eDR3 catalogCalculated probability



ArXiv: 2208.14460

Number of PBHs potentially observed by Gaia



If any PBHs are NOT observed by Gaia: Potential Constraints
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Thank you!
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