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¢Program
Day 1: Oct. 6 (Thur.)
9:45-10:00 Lab. meeting
10:00-11:00 | Kenji Kurosaki The phase separation due to the gravitational potential in the
ice giant’s envelope
11:00-12:00 | Keisuke Sugiura Deformation  of  Planetesimal Geometry:  Numerical
Simulation of Planetesimal Collision and Gravitational
Reaccumulation by SPED
12:00-14:00 Lunch Journal club from 12:15
14:00-15:00 | Yansong Guo An origin of high velocity compact clouds: Dynamical
signature of intermediate mass black holes
15:00-16:00 | Kaori Kawamura 747 AY MRATEICET 20TEa7HEREOM
i D IRGE
16:00-16:15 Break
16:15-17:15 | Naoya Tokiwa JRin R MO BRI X 2ELZERE L 7 B2
AT =PI E T 2 HIERBLR R TR
17:15-18:15 Ryosuke Tominaga AAFE N AL EME DI
Day 2: Oct. 7 (Fri.)
13:00-14:00 | Kensuke Yokosawa K7 L7V —7HNDOIZ 2N X =Mkl d 2874
x V2RI
14:00-15:00 | Koki Matsumoto RRPRAH TR AR 702 % Ba 3 2 vaAS LA B il e A i
RHRIE D BAYE
15:00-15:10 | Break
15:10-16:25 | Undergrad. students
(5 persons)




¢ Abstract

Day 1: Oct. 6

Kenji Kurosaki

The phase separation due to the gravitational potential in the ice giant’s envelope

The gas giant in the solar system possesses an envelope that is mainly composed of hydrogen-helium.
The envelope includes heavy elements such as icy materials, which is supported by the observation of
gravitational moments (Nettelmann et al., 2013). Helium in the Jovian or Saturnian envelope drops into
the interior due to the phase separation of a hydrogen-helium system (Stevenson 1975; Hubbard et al.,
1999; Lorenzen et al., 2011). However, other element, especially a water molecule, has not been
sufficiently considered. Soubiran & Militzer (2015) calculated the free energy by using the ab initio
simulations of liquid water-hydrogen mixtures and concluded that water and hydrogen in giant planets
occurred in homogeneously mixed. However, the ab initio simulation did not consider the effect of the
gravitational potential. In this study, we calculated the chemical potential including the effect of the
gravitational potential and derive the critical temperature that causes the phase separation between a
water and hydrogen molecules. Although my results are not calculated by the ab initio simulation, but
thermodynamic equations, my method is enough to judge whether the phase separation occurs or not.
Moreover, we calculated the evolution of ice giants, especially Uranus, considering the effect of the
phase separation due to the gravitational potential.

Kensuke Sugiura

Deformation of Planetesimal Geometry: Numerical Simulation of Planetesimal Collision and
Gravitational Reaccumulation by SPED

Most of asteroids in present solar system have irregular shapes distinctly different from a sphere, such
as Churyumov-Gerasimenko comet or asteroid Itokawa. These irregular shapes are supposed to be
created by collisional destruction and coalescence of planetesimals. Thus we can clarify the past
environment of Solar System by investigating the formation condition of irregular asteroids. I
developed Smoothed Particle Elastic Dynamics, or SPED code to investigate the deformation condition
of asteroid shapes by collisions. Moreover, I included fracture model (Benz and Asphaug 1995) and
friction model (Jutzi 2015) to describe realistic property of rocks. Owing to these realistic models, we
can describe collisional disruption of rocks and formation of rubble pile by gravitational
reaccumulation. I simulate collisions between planetesimals that have the radius of about 50 km and
are made by basalt using this numerical simulation code. I investigate the geometry of resultant largest
object after gravitational reaccumulation varying the collisional condition of velocity and impact angle.
As a result, I have found that the resultant shape may be elongate if the impact is about head-on
collision, and may be oblate if the impact is oblique collision. Moreover, in this talk, I will discuss
about the resolution dependence on the geometry of resultant object.




Yansong Guo

An origin of high velocity compact clouds: Dynamical signature of intermediate mass black holes

Recently, new evidence of intermediate-mass black hole has been suggested by Oka et al. (2016). They
observed molecular line emission from a high velocity compact molecular cloud (CO-0.40-0.22) in the
central molecular zone (CMZ) of Milky Way Galaxy using radio telescope. The C0O-0.40-0.22 cloud
possesses extremely broad velocity width ~100km/s. They suggested that such a peculiar velocity
structure is caused by gravitational scattering of a 1075 solar mass black hole by comparing simple test
particle orbits. Such an existence of an intermediate mass black hole may provide a support for the
“bottom-up” formation scenario of massive black holes. However, their interpretation of the
observation of large velocity dispersion neglected the effects of catastrophic heating, dissociation, and
ionization by tidal compression and shock wave propagation during the gravitational scattering process.
These effects may drastically change the gas state and the appearance of molecular line emissions. To
analyze more realistic dynamics of gravitational scattering of a cold molecular cloud, we perform full
3D hydrodynamics simulations using a newly implemented high-resolution shock capturing numerical
scheme called “Godunov smoothed particle hydrodynamics” (Inutsuka 2002) with non-equilibrium
chemistry and radiative cooling/heating effects (Koyama & Inutsuka 2000).

Kaori Kawamura
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747XV MROBEICHR > THOHLTWE 2 EDHHS L %57 (André et al. 2010). Z DEH]
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WMTCIRERBSIE 74 XV DREEQ S EOEMDAD/NT —ZART FILDARIZ L > THRE
IND GEEZ T TREINT 8T =AY MLDIFEBRICEM X 4172 2 & T (Roy et al. 2015),
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BIZOWTHERT 2 FPETH 5.




Naoya Tokiwa
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Day2: Oct. 7

Ryosuke Tominaga
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Koki Matsumoto
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Kensuke Yokosawa
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L—yavTld, BFEAAvoMAFHIEmS, Bk s LCGEEIT 2 & v ) REDPH
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