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= a deterministic planet formation model Ida & Lin (ApJ, in
press)

= core accretion from planetesimals, gas accretion,
gap formation, type-Il migration
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We consider the possibility of (2
with a theoretical model based on
core accretion scenario.
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Model

= core accretion from planetesimals
- rate: two-body approx. (Safronov 1969)

- isolation: oligarchicdgrowth (Kokubo & Ida 1998
giant impacts after gas depletion are also included

- gas accretion (Kominami & Ida 2000)

1/4
= critical core massM;; =10 M Mg
(Ikoma et al. 2000) |10 "My

= KH contractionTky = 10° (M/Mp )_3 yr
. type-ll migration(:Pog%cOIB)et al. 1996, lkoma et al.
- start: planetary torque > viscous torgue
- 1/
- rate: Tmig :106 fgas_l(M][a“J [LJ 4
- halt: a=0.04AU \MaA107") UIAU
(Lin & Papaloizou

= termination: 1985,1993)
- Hill radius > 1.5 x disk scale height
- disk gas depletion

Monte Carlo simulation: initial

conditions

= surface density distribution

“gas T, =f o€ 9Px2400 (a/1a0) “Cgiom?

e dust  Zgust = faust fice X10 (a/l'o‘u)_lsglcm2

faust = Fgas 0 =1: Min. mass solar nebula
observations: M 4, =(0.1-30)M .1s nebuia
. Ioglofgas - distribution: o< exp(-(x-0.25)2)

= 109, ofqyst - distribution: o exp(-(x-0.25)?) (Z..-Z,)
Z,. : metallicity [Fe/H] of a host star

(=Z4is1)
= g - distribution : uniform in log scale
= disk lifetime: © 4,,=106-10"y

stellar mass: M, =0.7-1.4 My, — G,,=2.7(M,/My)?
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Results: AZ2=2Z2,.-2,=0
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comparison with observation
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Results: /1Z -dependence
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Summary

= We constructed a deterministic planet formation model
= core accretion from planetesimals, gas accretion,

gap formation, type-Il migration
= predictions [consistent with observations]
- deficit of planets of 10-100M,, at a < 3AU (Planet
Desert)

= Pincreases with metallicity .0
» future issues By 8
- jumping jupiter E B0 |
- type-l migration % 2ol
(random-walk type is alreadyincludec;;1 g e ‘.
- effects near disk inneredg §% "7,
- truncation © metallicity [Fe/H]
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