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zalculations on gap formation, it was often assumed that the waves excited near LRs are locs
- disk, the effective viscosity may not be adequate to inhibit wave propagation. If the per
small and amplitude of the wave is linear, the excited density waves can propagate to large d
d transfer angular momentum effectively over a large region of the disk (see Fig. 1b). The pro
sture of the disk at the location where the waves are dissipaled. Thus, the width of the gap ma:
t derived on the basis of local dissipation. This idea has been suggested as a mechanism for in¢
division in Saturn’s rings by Goldreich & Tremaine (1978). Nonlocal dissipation of density
zd in Saturn’s rings (Cuzzi, Lissauer, & Shu 1981). ' 2

, we invepdoaubh¢ittal wh9OG opagation on the process of gap formation. We assume tl

A hir an amhedAdad nratanlanat 10 emall Tn thic limit uwrava nranacatioan and viecrane diccirnatia




N

v

7/|\ S

v=aeW, =V, e

w, = [
IEHSA Y ILEE
(EEREBEE)

B8R - Ty



Tanaka et al. 2002

- R AAME, 3DEE
- RILY

-1 2 -1 2
_ 1 M| | S c |
b, = — | W,
2.7+1.1g\ M. M., Ve

=1 -3/ 2

&M Oa, O

» 5~ 10% ~ -~ r
gMEarthg gl AUg Y

[ 2% TRIE

S pur’



Paardekooper & Mellema 2006

10k i

=ire

- JEEEE A R
- 3ADIRIAETE

with 25T T )L X —H8ii%
- MUY

Torque

0 2 4 6 8§ 10 12 14
t (orbits)

Fig. 1. Total torque on a 5 Mg planet as a function of time for three
different midplane densities, together with the isothermal result. The
torques are normalized to the analytical value found by Tanaka et al.
(2002), which is reproduced by the isothermal simulation. For high
densities (and thereby for high opacities) the torque becomes positive,
indicating outward migration.
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Fig. 2. Examples of particle orbits with various
values of b; and with &:=0. The dotted

circle represents the Hill sphere. All the
particles with 1.75< $:<2.50 enter the

sphere.
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Fic. 9.—Theoretically predicted distribution based on the core accretion model for gas giant planets (for the range of parameters we used, see text). Cores are
truncated by M. is,. Gas accretion is truncated by () M, iso, (b and ¢) M, 4, and (d) M, vis. We adopt Aa, = 2ry in (a), the critical Hill radius ry . being & and 1.5k in
(b) and (c), respectively, and @ = 1073 in (d). The green filled circles and the blue crosses represent rocky and icy planets with gaseous envelopes less massive than
their cores. The green and blue open circles represent gas-rich rocky and icy planets with gaseous envelopes that are 1—10 times more massive than their cores. The
red filled circles represent gas giants with envelopes more massive than 10 times their cores. For comparison, we also plot observational data of extrasolar planets in
(d). The dashed ascending lines correspond to radial velocity amplitude of 100 (upper line), 10 (middle line), and 1 m s~! (lower line), assuming that the host star
mass is 1 M.
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