2018 2020

Revealing icy pebble accretion and water content of terrestrial planets by
hydrodynamic simulations of protoplanetary disks
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The objective of this study was to determine the accretion efficiency of icy

dust (pebbles) under a new planet formation scenario, the pebble accumulation model, taking into
account the gas flow around a planet in a protoplanetary disk, and to elucidate the mechanism to
determine the water content on terrestrial planets. For this purpose, we performed hydrodynamic
simulations of the protoplanetary disk gas flow around the planet, orbital calculations of incoming
pebbles, and calculations of dust evolution in the protoplanetary disk and pebble accretion on the
planet. Based on the research plan, we obtained the structure of the protoplanetary disk gas flow
around the planet as a function of the planetary mass, the efficiency of pebble accretion depending
on the pebble size, and the amount of water supplied to the terrestrial planets by icy pebbles.
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