Adventures in the TRAPPIST-1
System: Moons and Atmospheres
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Gillon et al. 2017, Nature, 542, 456
Luger et al. 2017, NatAs, 1, 129



Jupiter
Semi-major axis ~5 AU Ganymede
Hill radius ~ 50 million kms ¢~

~ 1 million kms

Kane, 2017, Ap), 839, L19
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Roche limit moon

© Astronoo.com

Kane, 2017, Ap), 839, L19



Density (g/cm®)

10

0.1

0.02

0.03 0.04

Semi—major axis (AU)

Kane, 2017, Ap), 839, L19



Studying Planetary Atmospheres

»
» phase amplitude « albedo x (

»
"Iy

planet radius
semimajor axis

Phased on the orbital period of Jupiter

Flux Ratio (107°)

Orbital Phase

Kane & Gelino, 2010, Ap), 724, 818
Kane & Gelino, 2011, ApJ, 729, 74
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Surface conditions dependent

Kane & Selsis, 2017, in prep
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The Cosmic Shoreline

Effective Stellar Flux Relative to Earth

10~*

02

107% 107" 1 10" 1

1073

/
/7
_ / -
Mercury e /
p oV r?ﬁs .
— Moon e Earth —
e Mars fe .
g
B 7/ Ah |
Jupiter e
— Saturne -
Uranus e
- Neptune e ~
'l ] ] 1 I ] ] 1 ] | ]
1 10

Escape Velocity (km/s)

Zahnle & Catling, 2017, Ap), 843, 122
Roettenbacher & Kane, 2017, Ap), submitted
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Detection Characterization

- Transits - Eccentricity

- Radial velocities - Atmospheres

- Microlensing - Orbital stability
- Imaging - Multiplicity

- Observing - Statistics

strategies

Habitability

- Habitable Zones

- Venus analogs

- Obliquity & eccentricity
- Atmospheric signatures
- Volcanic activity
- Target selection

Postdoctoral
positions open!

Graduate student
positions open!
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