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We find planets by looking
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A Search for Earth-size
Planets

NASA/Rami Daud, Alcyon Technical Services

We find planets by looking
for micro-eclipses

Credits: M. Druckmuller
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¥ All the Known Planets In 1994




A More Recent Pictures of Planets A Search Jor Earth-siz

Planets
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What Does Habitable Mean To You? A Search Sor Racthosize




N(Q\SJA_

What Does Habitable Mean To You? A Searck Jor Earah-sie

Right temperature
Air

Liquid water
Light

Radiation shield

Asteroid protection
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Venus: Way too hot!

Earth: Just right!
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The Kepler Mission

What fraction of sun-like stars in our )

galaxy host potentially habitable
Earth-size planets?
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A Search for Earth-size
Planets

Let’s move this star away ..
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. . .and farther . ..
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. . .and farther
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A Search for Earth-size
Planets

Stars are very far away.
We cannot see the planet cross in front of the star.
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Hadial Velocity
Non-Kepler Transts
imaging
Microlensing
Kepler
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Radii estimated for non-transiting exoplanets
Discovery data dithered slightly
*According to https://exoplanetarchive.ipac.caltech.edu as of 8/29/17
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How Hard Is it to Find Good Planets? A Search for Earth-siz

Planets
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Launched
March 7 2009




/ Full Moon!

Launched
March 7 2009
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Small Rocky Planets A Searchfor Earth-size

Planets

Kepler-20e Venus Kepler-20f

Kepler discovers two Earth-size planets, which are presumably rocky, Kepler-
20e and Kepler-20f. These planets are members of multiple solar systems that
contain additional larger gas giant planets in longer period orbits.
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Circumbinary Planets:




Shock Breakout of KSN 2011d I

Shock
Breakout




A Disintegrating Sub-Mercury-Size Planet A e

Planets
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KIC 3542116: An Exocomet Candidate A SearchJor Earih-ain

Planets

Rappaport et al. 2017, arxivl 708.06069




/\n R R LE, ra S ta r A Search for Earth-size

Planets

N Flux

@
o
~
C
qv)
O
T
-
C
O
-
O
)
[

40 S0
lme, Days




Heartbeat Stars: KOI-54 A Sosvck or arkl

Planets
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Ihe Kepler Orrery
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Kepler-452
System




Kepler's Small Habitable Zone Planets

As of May 10, 2016
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Kepler taught us that planets are everywhere!

What Next?
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TRANSITING EXOPLANET SURVEY SATELLITE

DISCOVERING NEW EARTHS AND SUPER-EARTHS
IN THE SOLAR NEIGHBORHOOD
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TESS Sky Coverage
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Detecting Biomarkers through Transit Spectroscopy

negger, L. and Traub, W. (2009) Trarsits of Earth-Lke Planets, ApJ




Ground-based
Observatories




What can you do to help study exoplanets?

Do you like Science?
Do you like Math?
Do you like Art?

We need:
Scientists
Astronomers
Engineers
Data Scientists
Mathematicians
Software Engineers
Artists
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Do you have questions?




