
Adventures in the TRAPPIST-1 
System: Moons and Atmospheres

Stephen Kane





Rory Barnes & Vikki Meadows



Gillon et al. 2017, Nature, 542, 456
Luger et al. 2017, NatAs, 1, 129



JupiterJupiter
Semi-major axis ~5 AUSemi-major axis ~5 AU
Hill radius ~ 50 million kmsHill radius ~ 50 million kms

~ 1 million kms~ 1 million kms

Kane, 2017, ApJ, 839, L19

GanymedeGanymede



JupiterJupiter
Semi-major axis ~5 AUSemi-major axis ~5 AU
Hill radius ~ 50 million kmsHill radius ~ 50 million kms

~ 1 million kms~ 1 million kms

Hot JupiterHot Jupiter
Semi-major axis ~0.05 AUSemi-major axis ~0.05 AU
Hill radius ~ 0.5 million kmsHill radius ~ 0.5 million kms

GanymedeGanymede

NotNot
GanymedeGanymede

Kane, 2017, ApJ, 839, L19



NotNot
GanymedeGanymede

JupiterJupiter
Semi-major axis ~5 AUSemi-major axis ~5 AU
Hill radius ~ 50 million kmsHill radius ~ 50 million kms

~ 1 million kms~ 1 million kms

Hot JupiterHot Jupiter
Semi-major axis ~0.05 AUSemi-major axis ~0.05 AU
Hill radius ~ 0.5 million kmsHill radius ~ 0.5 million kms

GanymedeGanymede

Kane, 2017, ApJ, 839, L19



Kane, 2017, ApJ, 839, L19



Kane, 2017, ApJ, 839, L19



Studying Planetary AtmospheresStudying Planetary Atmospheres
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Surface conditions = Surface conditions = rocky?rocky?
●                                                          atmosphere?atmosphere?
●                                                          molten?molten?
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- Eccentricity
- Atmospheres
- Orbital stability
- Multiplicity
- Statistics

Detection Characterization

Habitability

- Transits
- Radial velocities
- Microlensing
- Imaging
- Observing
   strategies

- Habitable Zones
- Venus analogs
- Obliquity & eccentricity
- Atmospheric signatures
- Volcanic activity
- Target selection

Graduate student Graduate student 
positions open!positions open!

Postdoctoral Postdoctoral 
positions open!positions open!
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