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mall, rocky inner
anets without thick
atmospheres

Large, massive planets with
thick gaseous envelopes
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Transit Method




The Transit Method




@® Earth-size

@ Super-Earth size
1.25 - 2.0 Earth-size

@ Neptune-size
2.0 - 6.0 Earth-size
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@ Giant-planet size
6.0 - 22 Earth-size
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I\/Iost of Kep\ers p\anets are reaHy
far away (hundreds of hght years)

. "~ Now that we kn‘ow ’p\anets are Cemmon
let’s \ook for nearby p\anets that we ean
better study . '




" The TESS Mission: fmdmg planets around our
nearest and brightest neighbors
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TESS launched on X
April 18!

on a SpaceX Falcon 9.
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Cartoon by Christina Hedges
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FOV from one TESS camera
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"2to 1 RESONANCE WITH THE MOON
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ecliptic AOP (deg)

TESS Science Orbit Dynamics

For highly eccentric orbit it is known that eccentricity and inclination oscillate
together, as described by the Kozai mechanism
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TESS will undergo periodic oscillations on a 10 month and a 10 year cycle.
Its orbit will range from 12.8 to 14.6 days, with an average of 13.7 days
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These are the Stars in the Neighborhood

----

Stars within 80 light
years of Sun

image credit: A. Riedel, RECONS
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| TESS IS already starting to find its
flrst planets!

" This is Pi Mensae ¢
a super-Earth around a
Sun-like star 60 ly away

The planet orbits its star
every 6.3 days



Tnis planetorb ts LHS 3844 an
dwarf star located 4 I-Ight years.a

. *h

- The planet orblts every 11 hours and
sllghtly Iarger than the &rth

.‘ 5 .q‘




x
=,
=
)
e
-+
Y
)
e

800 900 1,000 1,100
Orbital phase Temperature (Kelvin)

Data from the Spitzer Telescope show LHS 3844 is
a synchronously rotating bare rock planet
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Planet Radius (R g )

Small planets for atmospheric characterization

Planets orbiting stars with - .
T. <3410 and Ks < 10 Planets orbiting bright, cool

. sfars
- v Jeff <« 3410 K

-------- » Stars brighter than
Kmag=10

. » /6 total planets
e e » About a dozen in the HZ

10 1 0.1
Planet insolation (S¢)
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exoplanets.nasa.gov/tess

("¢ EXOPLANET EXPLORATION
~J%  Planets Beyond Our Solar System

@ What is an Exoplanet? Explore News Multimedia Reference " For Scientists

. Status = 29 | 1183 | 1:168:183402

Last update: October 4, 2019 CONFIRMED TESS CANDIDATES TIME IN ORBIT

Planet counts




TESS will find the touchstone planets that
will be studied for decades
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'?TESS wil 'operate With Spitzer,' Hubble, and JWST







Where do we point JWST?

TESS
IS our

finder

scope!



Searching in starlight

The atmosphere of a planet in another solar system can leave a chemical fingerprint on the
light from its sun, which might reveal hints of alien biological activity.

— Stellar light

Atmosphere
Planet ~imprinted on
J stellar light

Star

| —~Atmosphere

Observer
—>

Orbit—"

ScienceNews






Light from Star

The Dark Side of the Moon
Pink Floyd/Capitol Records



Earth’s Spectral Fingerprints are Unique

Rayleigh
scattering

(blue sky)
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Credit: Sky & Telescope 10/2015; reproduced from Robinson & Meadows






