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A. ~1AU

B. ~10 AU

C. ~100 AU
D. ~1000 AU
E. ~10,000 AU

Earth — Sun distance = 1 AU
1 ly =60,000 AU



A. —~ 1 AU Launch 1977

B. ~10 AU Saturn flyby 1980
C. ~100 AU Now 140 AU
D. ~1000 AU

E. ~10,000 AU

Earth — Sun distance = 1 AU
1 ly =60,000 AU
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 Pyrolytic release (PR) experiment
— Test carbon fixation (soil+water)

» Gas exchange experiment (GXE)
— Metabolic gas production
— Soil+water vapor+org -2 e.g., O,
o Label release (LR) experiment (?false pos)
— Metabolic activity with supplied organics
— Soil+moist+4C org = 4C gas CO,



Jupiter orbit Saturn orbit
lo 1.8d Enceladus 1.4d
Europa 3.6d

Ganymede 7.2d

Callisto 17 d Titan 16 d




circumpolar reference
mountains altitude

water-filled
cracks



Rocky planet Icy body
Core Iron Rock
Mantle Silicate rocky shell | Liquid water
Crust Rock Water ice
Outgassing CO, CH,
Eruption of ... Lava Slush
Aerosols Dust Haze
Dunes Sand Organics
Cycles Water Methane




o o Enceladus "Cold Geyser" Model

H,O vapor plus ice particles

HOIlce T=~77TK
Vent to surface

Pressurized Liquid H O Pocket T =273 K

24 4 A

Hydrothermal Circulation
& Convecting Ice

Tidal Heating Hot Rock Tidal Heating



A. lron core (terrestrial) = rocky core (icy)
Silicate mantle (terr) = liguid water
Rocky crust (terr) = water ice

Lava (terr) = slush ice

CO, (terr) = SO, (icy)
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Rocky planet Icy body
Core Iron Rock
Mantle Silicate rocky shell | Liquid water
Crust Rock Water ice
Outgassing CO, CH,
Eruption of ... Lava Slush
Aerosols Dust Haze
Dunes Sand Organics
Cycles Water Methane




* see sample+solutions
e Includes Quiz 1 topics!
 and everything we had so far



