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Abstract 2. Methods

We consider a situation in which a protoplanet embed-
We investigate gas accretion flow onto a circumplan- ged in a protoplanetary disk has induced the nucleated
etary disk from a protoplanetary disk in detail by us- jnstability and the gas of the disk accretes dynamically
ing high-resolution three-dimensional nested-grid hy- onto the planet. We take local Cartesian coordinates
drodynamic simulations, in order to provide a basis of yotating with the planet, which is located at the origin.
formation processes of satellites around giant planets.\ye adopt Hill's approximation. The orbit of the planet
Based on detailed analyses of gas accretion flow, wejs assumed to be fixed circular and co-planar with the
find that most of gas accretion onto circumplanetary gijsk midplane. We use inviscid and isothermal gas.
disks occurs nearly vertically toward the disk surface Magnetic field and self gravity of the gas is neglected.
from high altitude, which generates a shock surface at g5gjc equations of the system are accordingly given
several scale heights of the circumplanetary disk. We g basically the same as [5].
also analyze fluxes of accreting mass and angular mo- \ye employ a three-dimensional nested-grid hydro-
mentum in detail and determine the distributions of the dynamic simulation code [8]. Size of the whole com-
mass and angular momentum fluxes onto the disk Sur-pytational domain(Z., i/y-, L.) is (24,24,6) and the
face, yvhich is necessary for _evolution of circumplane- qgyered region is = [—12,12], § = [—12,12], and
tary disk and satellite formation. Z = [0,6], where there is a symmetry abotit= 0
plane. We set 11 levels for the nested-grid system and
the number of grids for each level has,, n,,n.) =
H (64, 64, 16). The size of the finest grid created around
1. Introduction the planet is thud,/64/211~1 = 0.000366, which
. . corresponds to about 1/4 of the present Jovian radius
Satellite systems around gas giant planets are thoughtat 5.2 AU. We examine the case where planet's Hill ra-

to be formed in circum-planetary disks, which are be- ;5 equals to the scale height of protoplanetary disk.
lieved to exist at the gas capturing growing phase of

the giant planets[1, 2, 3]. The disk structure is thus
crucially important for the formation process of the

satellite systems. Figure 1 shows the accretion flow onto the circum-
There are several studies that show gas accretionplanetary disk from the protoplanetary disk. On the
flow onto circum-planetary disks by using hydrody- midplane, gas cannot enter the Hill sphere and either
namic simulations[4, 5, 6]. However, results of the accrete onto the circumplanetary disk. Gas in the Hill
previous studies were not adequately analyzed andsphere is rotating in prograde direction and can exit
did not give us detailed information necessary for the through the two Laglangian points, land Ly. Off-
study of the formation process of satellite systems[7]. midplane gas in the protoplanetary disk jumped into
In order to understand the formation process of satel- the inner region®{ < 0.1) of the disk surface nearly
lite systems, we carry out high-resolution hydrody- from the vertical direction.
namic simulations of circum-planetary disks around  Figure 2 shows the distribution of the gas directly
proto giant planets embedded in proto-planetary disks accreted onto the circum-planetary disk. The solid
and analyze the accretion flow structure and circum- line, f,(7), is mass accretion flux onto a circum-
planetary disk structure in detail. planetary disk with radiug. This shows that the flux is

3. Results



almost constant from the planetto0.1, which means
that large fraction of gas is supplied to the outer re-
gion (F ~ 0.1). However, if angular momentum of the
Hill sphere : falling gas is considered in calculating the final po-

&/ sition of the gas elements, the distribution should be
changed tofk.p (7), which is approximately inversely
Central star ] / proportional tor, meaning that the gas accretion in the
e outer region is still dominant.
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