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Abstract. The difference between Jovian and Saturnian satellitesyshas been a mystery. Here
we introduce the formulations of growth and orbital evalatof proto-satellites in accreting proto-
satellite disks for simulations of satellite formation tg&ain the origin of the difference.
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SATELLITESFORMATION IN THE ACCRETIN DISK

The Jovian/Saturnian satellites are considered to fornttinedy-supplied gaseous ac-
cretion disks at the very end of the host planets’ own aamndti, 2]. Adding new ideas
on diverse termination of infall to the disks and associatiedrse inner disk boundary
conditions to the accretion disk model, we will explain thféetlence in satellite systems
between Jupiter and Saturn [3]. In this paper, we introdbeddrmulations of growth
and orbital evolution of proto-satellites in the accretibsks.

Accretion Disk M odéel

We consider the accretion disk with relatively small magswhiform infall onto the
disk [1, 2]. The asymptotic disk gas surface density digtrdn atr < r¢, in which the
gas from the Solar nebula inflows [1], is given by
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where Fp, is the total infall rate to whole disk regions at< r¢ defined with1g as
Fp = Mp/ G for the steady accretion statejs disk gas viscosity, ang is the diffused-

out disk outer edge. The temperature of the proto-sataligk is determined by a
balance between viscous heating and blackbody radiawon fine photosurface [1],
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Adopting the alpha prescription for viscosity [4], Eqg. 1 betes
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We scale the solid surface density with a scaling fa€gaas
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wherenic is an enhancement factor due to condensation of icy granthd steady
state, the increase rate ff due to infall is
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Our calculation shows that asymptotic valued@are~ 10fj.

Accretion and Migration Rates of Proto-Satellites

The growth and migration of satellites in circum-planetprgto-satellite disks pro-
ceed similarly to those of solid planets in circum-stelleotp-planetary disks that have
been studied in detail [5, 6]. The accretion timescale [5] #me type | migration
timescale [6] are
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B ~ 10 is a constant value.
Our 1D model reproduces the result of N-body simulationegquigll [3].
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