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Microlensing: not only planets!

Binary events

More than planetary events

More often crossing caustics

Full Keplerian orbits
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Previous interesting systems

BD binaries (Choi et al. 2013; Han et 

al. 2013; Jung et al. 2015)
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Previous interesting systems

Stellar remnants: ~20% (Gould 2000)

OGLE-2005-SMC-001(?), (Dong++2007)
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Interesting systems

Full Keplerian orbit 

e.g., OGLE-2005-BLG-018, Shin++2011
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Microlensing: why go to space?

Finite-source effect;

Relative proper motion
Parallax parameter

What we need to measure mass:

Finite-source effect (proper motion 
measurement)

Parallax measurement

6



Microlensing: why go to space?

 Earth acceleration

Biased: nearby, large t_E

Degeneracy: xallarap; orbital motion

Gould (1992)
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Microlensing: why go to space?

 Terrestrial parallax vs. space-based parallax

OGLE-2007-BLG-224 (Gould et al. 2009) OGLE-2014-BLG-0124 (Udalski et al. 2014)
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Why Spitzer?

 Earth-trailing orbit

 large projected separation
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OB141050 Observations10



OB141050 Observations11

Alert by Dominik



Follow-ups: capture caustic exit12

Alert by Dominik



Spitzer observations13

Alert by Dominik



Follow-up observations: Spitzer

Week 1

Week 2

Week 3

Week 4

Week 5
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Light curve modeling

Parameterization: tce (Cassan 2008)

 Inclusion of Spitzer data
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Light curve modeling

Parameterization: tce (Cassan 2008)

 Inclusion of Spitzer data

 Inclusion of binary orbital motion

dchi2 ~ 5

Enlarges uncertainty on q (Park et al. 2013)
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Light curve modeling
 Four-fold degeneracy
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Physical Parameters

 Two physical solutions

High-mass binary

 Low-mass binary
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Physical Parameters

 Two physical solutions

High-mass binary

 Low-mass binary
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Source & Blend characterization

Use I & H

Source: turn-off 

star in the Bulge

Severely blended
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Source & Blend characterization

Use I & H

Source: turn-off 
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Lensing probability

 Single-lens prob (Batista et al. 2011)

Double-lens correction

Mass ratio

Semi-major axis

Multiplicity

Distance factor

Number density

Proper motion distribution

Mass function
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Comparison with ob0124

Uncertainty in πE

Can be improved with more Spitzer 

observations

 Four-fold degeneracy

Coincidence for ob1050

Not for K2 & WFIRST
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Summary

Microlensing can find interesting binary 

systems

Caustic-crossing binary event OGLE-2014-

BLG-1050

Four-fold degeneracy in binary event

Blending & lensing probability

0.9 M_sun + 0.35 M_sun @ 3.5 kpc

Galactic distribution of binaries from 

microlensing
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Towards a Galactic distribution 

of binaries?

Why interesting?

• Binary formation 

in different 

environment

• Binary vs. 

planets
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