Can gap suppress gas capturing growth of giant planets?
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Introduction

/ Formation of Giant Planets \

Solid planets (~10 Earth masses)

Instability of the atmosphere

Onset of gas accretion

Gap formation

\» e . © O - « Dissipation of the disk /

Key question: When does the planetary growth stop?
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Can gap really stop gas accretion onto the planets?

“Classical” two conditions for gap opening:

Abstract

We study the final masses of giant planets growing in a protoplanetary disk by using a toy model, which
employs simulation-based two empirical formulae for gap depth and accretion rate of area of protoplanetary
disks. We find that gap opening is not effective to suppress gas capturing growth of giant planets: a
Jupiter-mass planets are easily formed even in the case with small disk surface density (1/20 of the standard
(MMSN) disk model. Since such a light disk is necessary for Jupiter-mass planets, type I migration can be
mitigated, which might save protoplanets from infall onto the central star. Hot jupiters, which are thought to
be formed outer region and then move inward by type II migration, could be formed in-situ (at 0.1 AU for
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To investigate final mass of giant planets by a toy model that simulates i o
long term evolution of planetary growth of giant planets by modeling gas No photoevaporation and no planet migration
accretion rate onto planets semi-analytically.
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Summary

We developed a new toy model to calculate gas accretion rate for
long-term evolution by using new gap-opening formula.

— Gap opening is hard to suppress growth of gaseous planets.
Disks with a MMSN mass produces planets with ~10 Jupiter masses.

Jupiter-mass planets requires a surface density as low as 1/20 of MMSN.

— Infall of protoplanets due to type I migration can be avoided.
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