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Day 1: Sep. 14 (Thur.)

Sep. 14-15. 2017

10:15-10:30 Lab Meeting

10:30-11:30 Yoshiaki Misugi ANFEIT7 OHEEEDIIR

11:30-12:30 Kazuhide Isoya FIRRER L OEREARZEHINGFEE & XE
IC K BDENREDIR

12:30-14:00 Lunch

14:00-15:00 Yuto Inayoshi SPHIEICH T2 > 7 — BB DEREE

15:00-16:00 Kodai Ito SPHIEICH 1T % mRIBEF & Sedovi & DELE - #&
EE

16:00-16:15 Break

16:15-17:15

Day 2: Sep. 15 (Fri.)

10:30-11:30

11:30-12:30

12:30-14:00
14:00-15:00

15:00-16:00

16:00-16:15

16:15-17:15

Hana Nishikawa

Yuri Fuji

Lunch

Kenji Kurosaki

Masanobu Kunitomo

Break

Shinsuke Takasao

TZAMDSRERRABRI TOREFERTILE
BORRRENRNDEFS

Formation of Circumplanetary Disks: Effect
of High Temperature

Impact simulation for ice giants; Implication
for the initial condition of ice giants.

Evaluating the imprints of planet formation
on the compositions of stars

Global three-dimensional
magnetohydrodynamic simulation of an
accretion disk with a central star
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Yuri Fujii
Formation of Circumplanetary Disks: Effect of High Temperature

Circumplanetary disks are important for the formation of gas giants and their satellites, and
one of the most important factors of the formation and evolution of a circumplanetary disk is
its temperature structure. Recent studies have shown that the density and temperature of
circumplanetary disks are both high in the early stages of the evolution. We have shown that
temperature of the satellite forming region of the disk can exceed a couple thousand degrees.
As the first step to investigate the temperature structure of circumplanetary disks in detail, we
perform global radiation hydrodynamics simulations. In order to have enough resolution in the
vicinity of the planet, we need simulations with smaller scale using the infall flux derived with
the global simulations.

Kenji Kurosaki
Impact simulation for ice giants; Implication for the initial condition of ice giants

Recent observation shows that there are many small size of planets. Especially, we find that
many mini-Neptunes are directed by Kepler telescope. Bulk densities of these planets imply
that they are composed of rocky planets surrounded by thick hydrogen-helium atmosphere or
ice rich planets. These planets should be experienced the giant impact in the formation stage,
which causes the change of the spin axis and the mixing in the planetary interior. If the
atmosphere is polluted by ice materials due to the impact, the thermal evolution is also
changed. Thus, the initial condition of the planetary interior is important. To constrain the initial
condition due to the giant impact, | adopt the Smoothed Particle Hydrodynamics (SPH) method
and talk about my research progress.



Masanobu Kunitomo
Evaluating the imprints of planet formation on the compositions of stars

Planets are formed in protoplanetary disks around young stellar objects (YSOs). In this seminar
we explore the possible consequences of disk accretion and planet formation on the host stars
in terms of their thermal and chemical evolution. Recent 3D magnetohydrodynamic simulations
have shown that protostars accrete mass through disks. In the case of disk accretion,
accreting materials are expected to lose their entropy more efficiently than the traditional
spherical accretion case. From stellar evolution calculations, we find that the thermal evolution
of YSOs formed with low-entropy accretion deviates from the classical picture: their radius and
luminosity are much lower. We examine how this affects the analysis of HR diagrams of young
stellar clusters. We also explore the consequence of planet formation on the stellar surface
composition: The formation of planetesimals and planets in circumstellar disks implies that the
composition of the material accreted by the central star is not constant. The surface
composition must then differ from the primordial one. In order to determine the magnitude of
this effect, the key ingredient is stellar surface convective zone whose thickness determines
the dilution of the “planet pollution” signature. Using up-to-date stellar pre-main-sequence
evolution models, we estimate the compositional changes due to planet formation and discuss
whether these can explain some recent observations.

Shinsuke Takasao

Global three-dimensional magnetohydrodynamic simulation of an accretion disk with a central
star

Young stars in the main accretion phase evolve through interaction with magnetized accretion
disks. It is believed that the structure of the accretion flows should be strongly influenced by
magnetic fields. In a classical picture, the accretion disk is connected to the stellar surface
before the development of the stellar magnetosphere. But after the development, the so-called
magnetospheric accretion is expected. The 3D structure of the accretion flow can affect the
observational signatures (e.g. X-ray emission from shocked material is expected in the case of
the magnetospheric accretion) and the surrounding disk evolution through the change in the
optical depth around the star. In spite of this importance, there have been only a few 3D
magnetohydrodynamics (MHD) simulations of the accretion onto the star. We performed 3D
MHD simulations by using the Athena++ code, and analyzed the accretion from an MRI
(Magneto-Rotational Instability)-active disk onto a weakly magnetized star. As a result, we
found that fast accretion to a high-latitude, which is similar to the magnetospheric accretion, is
possible even without the stellar magnetosphere. The newly found accretion is caused by a
combination of turbulence in the disk and strong magnetic torque by the large-scale coherent
field above the disk. Our results suggest a possibility that stars without the magnetosphere
can show a violent accretion behavior associated with X-ray activities. We will discuss the
physics of the accretion on the basis of our simulations.



