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Space Microlensing

Finding Planets With Microlensing

Astronomers use a technique called microlensing to find distant planets in the heart of our
galaxy, up to tens of thousands of light-years away. This infographic illustrates how NASA's
Spitzer Space Telescope, from its perch in space, helps nail down the distance to those planets.

A microlensing event occurs when a faint star passes in front of a distant, more visible star. The
gravity of the foreground star acts like a magnifying glass to brighten the distant star. If a planet
is present around the foreground star, its own gravity distorts the lens effect, causing a brief dip
in the magnification.

The great distance between Earth and Spitzer helps astronomers determine the distance to the
lensing planetary system. Spitzer can see lensing events before or after telescopes on Earth, and
this timing offset reveals the distance to the system.

Spitzer is about 40%
farther from the Earth than
the Earth is from the sun
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Main Goals

The determination of the distribution of lens distances

Part of them planetary 1 distribution of planetary systems across
the Galaxy

2014 Spitzer campaign 1 ~100 hours: pilot campaign
2015 Spitzer campaign i ~900 hours/40 days for microlensing!
2016 Spitzer campaign i ~150 hours

2016 Kepler K2C9 pointing toward the Galactic bulge.
~3.7 square degrees monitored simultaneously with
OGLE et al. Additional targets during K2C11



Space Microlensing
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for Spitzer's OGLE
observation program
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OGLE identifies
microlensing event
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OGLE-2014-BLG-1050
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OGLE Microlensing Statistics

A ~17 000 Microlensing Events discovered by
OGLE (~90% of all detected ulenses)

A OGLE-IV: ~2000 ulenses/observing season (in
real time 1 OGLE EWS system)

A Unigue homogeneous data set for statistical
studies

A High detection efficiency

A Exoplanet statistics, optical depth maps, long
(years)time-s cal e events, Gal .



Las Campanas i Warsaw Telescope 1 LCO Sky
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OGLE-IV Galaxy Variability Survgy
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LETTER

The awakening of a classical nova from hibernation

I Mrdiz! Jdalski®, ] Michal

theory gained some support from the discovery of ancient nova
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Galaxy and OGLE-GVS
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Credit: NASA/Adler/U. Chicago/Wesleyan/JPL-Caltech



Distribution in our Galaxy
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Structure of the Magellanic System via
Cepheids
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Galaxy and OGLE-GVS
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Credit: NASA/Adler/U. Chicago/Wesleyan/JPL-Caltech



Deep Imaging

LMC500.13
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DEEP CMDs (4-m CLASS TELESCOPE)




Transients

~ 2000 Microlensing Events per Season
Novae

CVs

SNe
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Nova Scorpii 2008 (V1309 SCO) i1 OGLE
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Cepheid pulsation mass in agreement with
measured dynamical mass
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4o ( Stellar pulsation theo rovides a means of determinin
Q w2 P Ty provie ) rmining AAEES
o -2 the masses of pulsating classical Cepheid supergiants—it ~ ]
__ 300 is the pulsation that causes their luminosity to vary. Such  *=* Print
in pulsational masses are found to be smaller than the 4 email
fEs 28( masses derived from stellar evolution theory: this is the ) download pdf
3 Cepheid mass discrepancy problemj-’ 2 for which a "
8 R Y ’ f5 download citation
@ 26( solution is missing™ - *. An independent, accurate . .
g dynamical mass determination for a classical Cepheid =) order reprints
& 24 variable star (as opposed to type-ll Cepheids, low-mass ) rights and permissions
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stars with a very different evolutionary history) in a binary

22( gystem is needed in order to determine which is correct.
The accuracy of previous efforts to establish a dynamical
Cepheid mass from Galactic single-lined non-eclipsing binaries was typically about
15-30% (refs 6, 7), which is not good enough to resolve the mass discrepancy problem.
In spite of many observational effortsg-’ 9, no firm detection of a classical Cepheid in an
eclipsing double-lined binary has hitherto been reported. Here we report the discovery
of a classical Cepheid in a well detached, double-lined eclipsing binary in the Large
Magellanic Cloud. We determine the mass to a precision of 1% and show that it agrees
with its pulsation mass, providing strong evidence that pulsation theory correctly and
precisely predicts the masses of classical Cepheids.
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A RR Lyrae Star in Eclipsing System
In the BLG?

OGLE-BLG-RRLYR-02792
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