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Microlensing: (Cold) Planets

From NASA Exoplanet Archive, 27/07/2020
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Microlensing: (Cold) Planets

Penny et al. ApJS. 2019

- > 1500 cold planets
- dozens of free-floating planets
- stellar physics, variables ….



Etienne Bachelet - 11th OPTICON Gaia Science Alerts Workshop - 20/01/2021 4

Microlensing: (Stellar Mass) Black Holes

Credit: LIGO-Virgo/Frank Elavsky, Aaron Geller/ Northwestern                    Wyrzykowski et al. 2016,2020
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Microlensing: a new potential

Many new transients every 
night in the entire sky …
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Microlensing: a new potential

Many new transients every 
night in the entire sky …

… but with relatively low 
cadence. Bellm et al. PASP. 2019



Etienne Bachelet - 11th OPTICON Gaia Science Alerts Workshop - 20/01/2021 7

Microlensing: a new potential

Many new transients every 
night in the entire sky …

… but with relatively low 
cadence. 

Sadijan et al. PASP. 2019
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The OMEGA Key Project
Ensuring dense photometric and spectroscopic follow-up of most promising microlensing events.
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The OMEGA Key Project: strategy

- SDSS-i and SDSS-g photometry with modes:

 - Regular: Daily cadence of ongoing events
 - Priority: 30 min cadence for 3 days 
 - Anomalous: Intensive follow up for 48 h

- Spectroscopy:

- (At least) Two low-resolution (R<1000) spectra
-  High-resolution (R~55,000) when possible (V<11 mag) 
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The OMEGA Key Project: MOP

+

=
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 MOP : 1. Harvest events

Future

Currents Harvesting events 
at regular cadence 
with crontab (i.e. 
cronjobs)
~ 1 harvest/day

(under construction)
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 MOP : 2. Fit and rank events
Fit events in 
parallel using 
pyLIMA software on 
AWS cloud

. .

. .

. .
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 MOP : 2. Fit and rank events

Dominik et al. 2007
Hundertmark et al. 2018
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 MOP : 3. Submit observations

Submitting 
observations 
automatically

(currently manual) 
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 MOP : 4. Example
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 MOP : 4. Example

Created at Created at 
2021-01-18 12:00:30.9010102021-01-18 12:00:30.901010
JD~2459233.00JD~2459233.00



 
Etienne Bachelet - 11th OPTICON Gaia Science Alerts Workshop - 20/01/2021

 MOP : 4. Example

JD~2459233.21JD~2459233.21

4 hours after MOP harvest!4 hours after MOP harvest!
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OMEGA results : Gaia20bof
Gaia20bof observations by 
the OMEGA Key Project. 
The lens is located at <2.6 
kpc and the binary mass 
ratio is q~0.04. Therefore 
the companion is likely at 
the brown dwarf/planet 
boundary (paper in prep.).

l = 299.2641 deg
b = -0.8605 deg

First GAIA planetary Candidate!First GAIA planetary Candidate!
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OMEGA results : Gaia19dke

t
E
  α M0.5 ~ 160 d

π
E
 α M-0.5 ~ 0.22 

Gaia19dke observations by the OMEGA 
Key Project. 
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THANKS!
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Microlensing: (Cold) Planets

OGLE-2003-BLG-0235Lb 
Bond et al. ApJL. 2004
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