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Jupiter and Galilean satellites

Jupiter
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Neptune Uranus Saturn

Satellites of the outer planets
2




RIBRELRABPICE TS
JEl 7% = P 3%

JRIGERERMBERIZEITS
HRAEE SR

—> HRABE
—> FREAR
—> FAIFEZ
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® Gas-starved disk model
e Canup and Ward 2002, 2006

F'« (solids + gas)

T Viscous spreading of gas
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Canup and Ward 2002

® Spreading particle-disk model
e Crida and Charnoz 2012
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Gas-starved disk model
Canup and Ward 2002, 2006

Steady mass supply
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Gas-starved disk model
Canup and Ward 2002, 2006

1]
@ Ea
Planet ‘

@=a=eee.© - - | Growth from outside

Steady mass supply




Gas-starved disk model
Canup and Ward 2002, 2006

Steady mass supply
Planet

Growth from outside

Larger satellites move inwa
Inner objects are swept




Gas-starved disk model
Canup and Ward 2002, 2006
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Steady mass supply
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Inner objects are swept

Continue until the mass supply terminates:
Current satellites are the |last.generation of this cycle
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Gas-starved disk model
Canup and Ward 2002, 2006

Total mass of satellites / planet mass
Canup and Ward 2006
Planet

Size (mass) is automatically determined
by the balance between growth-and fall
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Protoplanetary Disk
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Visualization by T. Takeda

(Vasa Entertainment)
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High altitude:
— Fall and accretio
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Shock surface
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— No accretion!
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z-direction

Super-sonic accretion flow with almost free-fall v
Uniform mass flux .
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Lower <— Angular momentum — Higher

Outflow of
| dust-poor gas

Keplernan rotation with hydrodynamlc
- _equilibrium in the z-direction

Midplane
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e Gas-starved model
e Spreading particle-disk model
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