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Microlensing: (Cold) Planets

Transit 3119 Microlensing 83
Radial Velocity 764 A Imaging 47
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From NASA Exoplanet Archive, 27/07/2020
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Microlensing: (Cold) Planets

Roman Field of View . & =« 1 -
Ground-based image. ’ =

- > 1500 cold planets

. 1 - - dozens of fr_ee-floa_ting planets
Semimajor axis in AU - stellar physics, variables ....

Penny et al. ApJS. 2019
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Microlensing: (Stellar Mass) Black Holes
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Credit: LIGO-Virgo/Frank Elavsky, Aaron Geller/ Northwestern Wyrzykowski et al. 2016,2020
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Many new transients every
night in the entire sky ...
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Microlensing: a new potential
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Many new transients every
night in the entire sky ...

< sy S s . but with relatively low
Bellm et al. PASP. 2019 cadence.
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Microlensing: a new potential

Many new transients every
night in the entire sky ...

... but with relatively low
cadence.

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



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

I N

"I MOP Home Targets~ Alerts Requested Observations Data Users

Microlensing Observing Platform
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MOP : 1. Harvest events

Currents . Harvesting events
ool Banie at regU| ar Cadence Microlensing Observing Platform

with crontab (i.e. g

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

Names Gaia20bof
Target Type SIDEREAL
Right Ascension 184.6182
12:18:28.358
Declination -63.4973
-63:29:50.136
Galactic Longitude 299.2641

Galactic Latitude -0.8605

TAP_priority 0.51964

JD now : 9136.523 (2020-10-14)

Observing_mode Regular

Classification Microlensing PSPL 8700

8900

i:’_“““ ‘;“l Dominik et al. 2007 Lt
Hundertmark et al. 2018

Paczyrniski parameters Comments

w0 2458060.73 No comments yet.

u0 0.25419 Comment
tE 59.845 -
piEN 0.32346
piEE -0.35472

Source_magnitude 15.864

ymment

Blend_magnitude 18.551

Baseline_magnitude 15.777
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MOP : 3. Submit observations

Submitting
observations
automatically

(currently manual)
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MOP : 4. Example

Gaia2lahr

Details Follow-up

J2000 v [EEESSSIE50 -62 265G i TN 1)

AT2021ath

RA - DEC

176.39854 -62.43771
11:45:35.65 -62:26:15.76
Galactic coords.
295.39757 -0.53306

Alerting date
2021-01-16 23:12:36
Julian date
2459231.47

Average magnitude

15.99

Historic magnitude
16.38

Historic StdDev

0.07 LUAREALEEAILEE L CRR A RO AT

Other surveys detections
y Class 2016 2017 2018 2019 2020 2021

None unknown Observation date (TCB)
Comments Publication date

bright red gal.plane source candidate microlensing Jan. 18. 2021 11:03 am.
event or Be-type outburst rises by 0.4 mag

ATels

None

AstroNotes

None

Detections o Alert l Scans ¢ Untrusted

See here for an explanation of lightcurves. Get lightcurve data
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MOP : 4. Example

Gaia21ahr

18 upcoming observations

Find

Update Target Delete Target

Names Gaia21ahr
Target Type SIDEREAL

Right Ascension

Declination

-62:26:15.756

Alive True

Classification Microlensing PSPL
Observing_mode Regular
TAP_priority 0.46048

Spectras 0.0

Observe Observations Manage Data Manage Groups

Photometry

Created at
2021-01-18 12:00:30.901010
JD~2459233.00
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MOP : 4. Example

File Edit View Frame Zoom Scale Color Region WCS Analysis Help

. File 291 fits.fz[SCI]
Gaia2lahr bject T —
Value
oo wCs
Details Physical
Image
Frame 1

~ [ilSIEEEs 0 o2 261578

20.00

Other surveys detections
None
Comments I

AstroMNotes
MNone
1l.2e+02 1l.4e+02 l.6e+02 1.8e+02 2et+02 2.2e+02 2.3e+02
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OMEGA results : Gala20bof

Gaia20bof Gaia20bof observations by

the OMEGA Key Project.
The lens is located at <2.6
kpc and the binary mass
ratio is ~0.04. Therefore
the companion is likely at
the brown dwarf/planet
boundary (paper in prep.).
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b =-0.8605 deg

v
o
S

S
o

o

2458880 2458960 2459040
HJD

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



OMEGA results : Galal9dke

Gaial9dke

2458400 2458800 2459200

HID Gaial9dke observations by the OMEGA
Key Project.
t. aM®~160d

m_a M5~ (.22
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THANKS!
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Microlensing: (Cold) Planets

MAGNIFICATION

LENSED IMAGES

85 o | u_

& & &

T—OBSERVATORY

MAGNIFICATION

Magnification

c
o
—
)
©
Q
—
S
Q0
©
| S

OGLE data

MOA data in
1-day bins

2820 2840 2860 2880
HJD — 2450000

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