@ Program

Interim reports 2015

Day 1: Oct. 7 (Wed)

Oct. 7-8, 2015

10:15-10:30 | Lab. Meeting

10:30-11:30 | Yuki Tanaka* Radiative transfer in the MHD calculation for the
atmosphere of the gas giants

11:30-12:30 | Torsten Stamer* Radiative Hydrodynamics Simulation of Brown Dwarf
Formation

12:30-14:00 | Lunch

14:00-15:00 | Shoji Mori* Suppression of magnetorotational turbulence by the
electron heating: a new relation between current and
magnetic turbulence strength

15:00-16:00 | Keisuke Sugiura HPEfR = 2 7 SPH k% 7= Tensile Instability @5
1k & SRR A~ DG

16:00-16:15 | Break

16:15-17:15 | Tomoya Miyake ik R R P ORERELIE CHEE S o g R To &

A O

*In English

Day 2: Oct. 8 (Thu)

REEH AT by FEORK : KERT T v 7k

10:30-11:30 | Yansong Guo
— /W2 X2 EAHELERIZ O W T OHERIIHFSE
11:30-13:15 | Lunch
13:15-14:15 | Yuki Ohno BENTBOMTOKME I 2 L—v g
14:15-15:15 | Kensuke Kakiuchi | BERIAFHR CTHR 2 R PO EI D T A O §h EA% &
15:15-15:30 | Break
15:30-16:30 | Yutaro Sato N KEE L HFRHE LA DY RREERa— R
D B
16:30-17:30 | Kenta Nakashima | % —RBUEZ AW ZHEER HD139461 OIE 2R O




& Abstract

Day 1: Oct. 7

Yuki Tanaka

Radiative transfer in the MHD calculation for the atmosphere of the gas giants

For exoplanetary science, the atmosphere of a planet is very important because many
physical properties can be obtained from transit observations. For example, atmospheric
structures and compositions of exoplanets have been revealed through transit spectroscopic
observations in the optical and near-infrared wavelength. Furthermore, structures of the
upper atmosphere of hot Jupiters and a large amount of the escaping atmosphere from hot
Jupiters have also been investigated through several transit observations in UV
wavelength. Characteristics of the planetary atmospheres are believed to be related not only
with their observational features but also their internal structures and formation
mechanism, therefore research on the atmosphere of the exoplanets have become more
popular.

In our previous studies, we demonstrated magnetohydrodynamic (MHD) calculation to treat
details of a mechanism of atmospheric escape and the structure of the upper atmosphere of
gaseous planets, especially for the hot Jupiters. As a result, we showed that MHD waves
heat up the upper atmosphere of the hot Jupiters, and they can drive a large amount of
atmospheric escape from the upper atmosphere. We also carried out calculations that take
into account the magnetic diffusion in the planetary atmosphere, and showed MHD waves
have an important role even in the weakly-ionized atmosphere of the planets.

It is important for MHD calculation in the planetary atmosphere to treat the heating by
MHD waves and radiative cooling/heating. We used radiative cooling functions that are
used for the solar and stellar atmosphere in the previous calculations, but more accurate
calculations of the radiative transfer are needed to apply our model to cooler gaseous
planets. In this talk we use the two-stream approximation to solve the radiative transfer
and determine radiative cooling/heating rate for the MHD calculation.

I show several calculation results and discuss effects on the atmospheric structure and
atmospheric escape. I will also talk about my recent progress and future tasks.

Torsten Stamer

Radiative Hydrodynamics Simulation of Brown Dwarf Formation

Brown Dwarfs are believed to be formed through the collapse of very low-mass, high-density
molecular clouds. The details of this collapse are of interest, since those clouds tend to be
hard to observe, making their abundance and mass distribution quite uncertain.

I am developing a RHD simulation for the collapse scenario, which aims to show what mass
function is needed to explain the observed numbers of Brown Dwarfs.

In my talk, I will briefly explain the basics of the numerical method, and show some current
results.




Shoji Mori

Suppression of magnetorotational turbulence by the electron heating: a new relation
between current and magnetic turbulence strength
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Tomoya Miyake
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