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Gravitational microlensing effect

Deflexion due to a microleins

High sensitivity to the mass distribution in the lens plane.

Credit: MOA collaboration
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Gravitational microlensing effect

Deflexion due to a microleins

High sensitivity to the mass distribution in the lens plane.

Single lens model
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Events detection and follow-up

e Magnification as a function of time =» source flux as a function of time
® Light curve: flux from the source as a function of time

International collaborations:
KMTNET, pFUN, MOA, OGLE, PLANET, ROBONET...

1. How can we model a light curve with anomalies?

2. How can we determine masses?



Mass (M¢)
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Brown dwarfs detections through microlensing

® |solated brown dwarf

OGLE-2007-BLG-224: 59 M at 525 pc [Gould et al. 2009].




Brown dwarfs detections through microlensing

® |solated brown dwarf

OGLE-2007-BLG-224: 59 M at 525 pc [Gould et al. 2009].

® Brown dwarfs hosting planets

OGLE-2009-BLG-151/MOA-2009-BLG-232 [Choi et al. 2013]: 7.9 Mj orbiting a 19 M) at <0.4 AU.
OGLE-2011-BLG-0420 [Choi et al. 2013]: 9.9 M} orbiting a 26 M, at <0.4 AU.
OGLE-2012-BLG-0358 [Han et al. 2013]: 1.9 Mj orbiting a 23 M.




Brown dwarfs detections through microlensing

® |solated brown dwarf

OGLE-2007-BLG-224: 59 M at 525 pc [Gould et al. 2009].

® Brown dwarfs hosting planets

OGLE-2009-BLG-151/MOA-2009-BLG-232 [Choi et al. 2013]: 7.9 Mj orbiting a 19 M) at <0.4 AU.
OGLE-2011-BLG-0420 [Choi et al. 2013]: 9.9 My orbiting a 26 M at <0.4 AU.
OGLE-2012-BLG-0358 [Han et al. 2013]: 1.9 Mj orbiting a 23 M.

e Brown dwarfs companion to stars
OGLE-2008-BLG-0510/MOA-2008-BLG-369 [Bozza et al. 2012/Shin et al. 2012a]: massive BD / M dwarf.

OGLE-2011-BLG-0172/MOA-2011-BLG-104 [Shin et al. 2012b]: 21 M orbiting a M dwarf.
MOA-2011-BLG-149 [Shin et al. 2012b]: 20 M orbiting a M dwarf.

MOA-2009-BLG-411 [Bachelet et al. 2012]: 52 M orbiting a M dwarf.
MOA-2010-BLG-073 [Street et al. 2013]: 11 M orbiting a M dwarf.
OGLE-2013-BLG-0102 [Jung et al. 2015]: 13 M orbiting a host at BD/star boundary.

OGLE-2013-BLG-0578 [Park et al. 2015]: 33.5 M orbiting a M dwarf.
MOA-2007-BLG-197 [Ranc et al. 2015, in press]: 41 M orbiting a Solar-type star.




The challenge of MOA-07-197 interpretation

Where is the caustic entry?
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MOA-2007-BLG-197 modelling

4+ 11 Parameters fitted | Caustic structure
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MOA-2007-BLG-197 modelling
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Additional measurements from NaCo

Qeddahed C Mb IRSF, Ks band, ~21" x 21"
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Bayesian re-construction

CMD  (NACO)
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The first BD orbiting a Sun-like star via microlensing ¢ ‘
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\“62; brown dwarfs orbiting solar-type stars
‘i Ma & Ge (2014)

Mass (M)
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e 3 brown dwarfs hosting planets at short orbital periods
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;i Ma & Ge (2014)

' 62 brown dwarfs orbiting solar-type stars

[Ranc et al. 2015, in press (arXiv:1505.06037
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Summary and Perspectives

4+ Analysis of MOA 2007-BLG-197. [Ranc et al. 2015, in press (arXiv:1505.06037)]

e Detection of the first BD orbiting a Sun-like star using microlensing

o Geometrical and orbital motion/parallax degeneracies characterised.

e VLT NACO measurements lead to a well constrained mass of the lens.

4+ Brown dwarf desert.
o At short orbital periods and intermediate masses.

o What about long orbital periods and high masses?

=» idea of a complex brown dwarfs landscape.

e What are the dominant formation mechanisms?

4+ Perspectives.

o Gravitational microlensing: powerful technique to explore the BD landscape.

e Good constrains on the formation/destruction scenarios from future BD detections

orbiting low mass stars.

o Contribution of microlensing in this domain will increase in the future.
11



