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Internal Structure and Atmospheric Composition of Super-E arths

JIN Sheng"?, JI Jiang-huit

(1. Purple Mountain Observatory, Chinese Academy of Science s, Nanjing 210008, China; 2. Graduate School of
Chinese Academy of Sciences, Beijing 100039, China)

Abstract: To date, more than 340 extrasolar planets have been discoved. These planets
exhibit a plethora of diversity and have already changed ourunderstanding of planet formation.
The existence of massive terrestrial planets is predicted Y planetary formation theory. Such
planets are also called \Super-Earth" due to their masses raging from 1 to 10M . Due to the
improvements in detection methods, they are now explored though radial velocity technique.
Such planets do not exist in our solar system, so they are intvducing a novel physical regime that
has never been investigated before. In this paper, we introgce a method by seeking the interior
of Super-Earths nowadays. Based on the internal structure b Earth, the model may divide
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the Super-Earth planets' internal into several shells accading to their composition. Chosen an
equation of state (EOS) in relation to density, pressure, am temperature within each layer, the
numerical model can solve the standard di erential equatians for density, pressure, mass, and
gravity structure under hydrostatic equilibrium. Then we p resent the latest results of current
research and depict the mass-radius of the Super-Earth plagts. In addition, we also discuss
tidal heating e ect on the terrestrial planet, i.e., GJ 876d. Planets may obtain atmospheres from
three main sources: capture from the nebula, degassing dumgy accretion, and later degassing
from tectonic processes. Low-mass terrestrial planets arenable to capture and retain nebula
gases, so researchers focus on the range of atmospheric nessgossible form degassing terrestrial-
analog materials in the planetary accretion process. The Atospheric mass and composition for
terrestrial planets is closely related to the composition & a rocky planet. From the library of
meteorites that have fallen to Earth, we can build up severalmodels corresponding to various
plausible starting compositions for planetary accretion and degassing. Herein we give a detailed
description of each model and major results. These outcomeshow that degassing alone can create
a wide range of masses of planetary atmospheres. The initi@tmospheric mass could range from
1% of the planet's total mass or less to a few percent and evenputo over 20% in extreme cases.
The initial atmosphere may be dominated by carbon compoundshydrogen, or water, depending
on the composition of accreted materials and the presence absence of a magma ocean.

Key words: extrasolar planet; terrestrial planets; equation of state interiors; atmosphere



