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Background (Atzvwi 3> NZE-o>H\(T)

e SGEPSS subcommittee on computer simulations
(SGEPSSY2a—L—L3vaniEle)

— Collaboration between space plasma simulation
researchers and various satellite observations

e Satellite observation missions in domestic and foreign
countries @msnzviay)

— RFI from JAXA @ixsasioBE- 8- TRROFEFCEIEED)

— BepiColombo wke#zazya)

e Research trend in association with planetary missions
(REIV avBEEDYIAL—I 3V HEEIRE)

— Papers presented in AGU, EGU, ISSS

The issue is how the simulation researchers can be

involved in the coming planetary missions.
(HRIZAL—avREBIXSEOBRESYI aVITESEHOTLD,




Satellite observation and simulation (1)
HEFANE S AL—320(1)

Satellite observation@&g£4#) Simulations

Method to obtain Science instruments Simulation programs
data (2T (ZBT 0I5 LI— )

(T =2 S DEHEH)

Hardware Satellite Supercomputer
(T — 2 G DEE) (special made) (General use, various types)

Data In-situ observation Multi-point data
(T — 32 DD (real data, non-reproducible)  (reproducible)

Research unit Group of researchers Individual researcher
(BEERICLEZETIL—T) (B3R & B4

— Simulation researcher can work individually by himself

because he can produce the data with his simulation
(U2al—avid, HEEk, —LRMUAIIET, BHOHETHAENTES, (BEAT—LITHE
THEATHES,)




Satellite observation and simulation (2)
BEHAEZAL—32(2)

Numerical simulatons
FEY I L—3Y)
Observation of various Investigation of

unrevealed phenomena in interesting phenomena

space plasma by each simulation
HEERIZKS. researcher

*ﬁ@ﬁﬂﬁ;§§®%ﬁ~ BT ENEGKDOHIEEE
Simulations can reinforce the 2alb—av i

observations (@I 1+ TldH SR ER
BEoIal— Ao, )

Complementary relation between observations and
simulations @i zaL—avntamtE. oFS—)
(In the current situation, however, the observation comes first and
simulations follows later. (t4. EB550EVSE, )

—  Simulation people are not directly involved in satellite

missions in terms of development of SI and observation.
(CRalb—2a il BEI VI3 (SIFAFEALERAD) EDELDICIFEEMIZIEREH O TULVELY.




BepiColombo (5l Z [£BepiColombo)

1/20 of Earth’ s magnetosphere
Large ratio of Mercury itself in the magnetosphere
MHD scale of the magnetosphere sgructure g

Each region of magnhetosphere has ion inertia
RSB A X (ZHERD 1/20 1B, BEAKAHSEDIC S5 HEAAERITAEL S ED S
MHD, B#E&  Orv M OE R LREBEDRT—ILRIEE |

Formation of exsosphere

Solar wind—weak dipole magnetic fie;_lg,;;i;nt'e‘ractio_n‘. v
lonosphere

e Aurora, radiation belt, substorm ?
NR[B DR OB ? SEHENLGVKRR T, KIEE-ESHEEERIE? A—05., &t Es. YIAN—LZFIIFEETIMN?

In 2005, we had a space plasma seminar on the Mercury physics
in Kyoto. However, since then, we have not continued the
scientific discussion on the Mercury environment.

It may be necessary to reboot the discussion and start
simulation analysis before the satellites reach Mercury in 2024.




Paper in association with planetary simulations

presented in ISSS-12 (2015/July)

The number of papers of planets/satellites including moon seems to increase.

Mercury
e Global Hybrid Simulations of the Hermean Magnetosphere (G. M. Chanteur)

e Global Kinetic Simulations of Plasma Transport, Acceleration, and Loss in Mercury’s Magnetosphere
( D. Schriver, P. Travnicek)

Jupiter
Simulation Studies of Plasma Transport in Outer Planet Magnetospheres ( R. J. Walker, K.
Fukazawa)
Hybrid Simulation of Callisto’s Interaction with Jovian Magnetosphere
A Hybrid Simulation Study of Moon—Magnetosphere Interactions at Callisto and Titan (L. Liuzzo, M.
Feyerabend, S. Simon)
The Role of Io in the Dynamics of Jupiter’ s Magnetosphere: A Sandpile Modelling Approach (J. J.
Reed, C. M. Jackman, M. P. Freeman)
Plasma Interaction at lo: Multi-species Hybrid Simulations (O. Sebek, P. M. Travni&ek, R. J. Walker, P.
Hellinger)

Lunar
PIC Simulations of the Solar Wind Interaction with Lunar Magnetic Anomalies: Ion and Electron
Dynamics (J. Deca et al.)
New Fully Kinetic Model for the Study of Electric Potential, Plasma and Dust Above Lunar
Landscapes (S. Dyadechkin, E. Kallio, P. Wurz)
Full-Particle Simulations on Plasma Environment Around Lunar Vertical Hole ( Miyake and Nishino)




So far simulation researchers have obtained

the results individually strosar—savamrssmenasme
TEt=,)

Meanwhile planetary missions are on—going

such as BepiColombo @eicoombortsn. zzvsas nmian
B5)

To gain the maximum achievement in the

planetary missions, numerical simulations

are inevitable. Syl avDBRABEBREHTICIEHELIAL—aVIEEE,)
Now, the issue is how we, STP simulation
researchers will be able to be involved to

the planetary missions. «c 4. srosrorzsa—cam
REITEIRIELTLLD, )




We have some time before the satellites start the
observation. Simulations are expected for the
prediction of plasma phenomena and feedback to
the observation mode. warmEsEcicEErBmAHY. S 3aL—3
VIZEREEF . B, EHE—FADT—F oA TG, )

Two standpoints for simulation researchers:

(L2aL—2avhBRI=2DDIS)

1. a member of a simulation group formed in each

mission and perform mission—oriented simulations

(B2 avAHDSIF—LICTIMAT, 2 ab—avF—LTFhHYFIEYZED R DA IN—(27D
(h-BY)EE))

2. an independent researcher who can freely choose
a research target in the scientific objectives of

the missions cyveavnE2MEMOETREOHZLOERA T 2L —a,
(FBOHIEE))




Summary

Practical standpoint for simulation researchers
seems to be #2 in the previous slide.

Prior to the observation, it i1s ideal that each

possible plasma phenomenon raised in the
scientific objectives or previous works can be
analyzed and revealed by numerical simulations,
which can be also counted as the achievement

from the mission side.
ERRIBIARTISS 2L — a2 TR MAR RS OAEA, Sy a  BIOBELLTEADUR, )




