R007-02 25 E BFRY: 11 B 26 8 9:15-9:30

KR FE[ A D SR T R O s i A D B fiE Ik

# NIEST [1]; SHH 7 [2]; 787 E— [3]
[1] JLK « BeBRT « Kifg; [2] JUKFREET [3] JUK « #8BET

Numerical simulation of the transport process of galactic cosmic rays into the
heliosphere

# Keisuke Shimokawa[1]; Tohru Hada[2]; Shuichi Matsukiyo[3]
[1] ESST, Kyushu Univ; [2] IGSES, Kyushu Univ; [3] ESST Kyushu Univ.

Cosmic rays are highly energetic charged particles found almost everywhere in space. Although the majority of galactic cosmi
rays (GCRs) are prevented from entering the heliosphere, some fraction of them can reach deep inside it and can be observec
the Earth. The heliosphere has two large scale discontinuities called the solar wind termination shock and the heliopause. Tt
heliospheric magnetic field typically shows the Parker spiral structure and plays a dominant role in the transport process of GCR
Voyager spacecraft have explored in-situ the boundary region of the heliosphere. Further, large scale MHD simulations are als
performed and detailed structures of the boundary region are being revealed. In this study, we investigate the transport process
GCRs into inside the heliosphere by performing test particle simulations using the electromagnetic fields produced by a globe
MHD simulation.

In the last meeting we reported the results of analysis on some typical orbits of test particles (protons) in the electromagneti
fields obtained from an MHD simulation in which a global heliosphere is reproduced by assuming the time stationary solar wind
conditions. The following points are revealed. Most of lower energy (10 GeV) particles go around the heliosphere along the
draped interstellar magnetic fields or are mirror reflected so that only a few particles can enter the heliosphere. When particl
energy becomes large (1000 GeV), such particles can relatively easily enter the heliosphere since their gyroradii are in the san
order of the size of the heliosphere.

In this study, we calculate motions of larger number of particles with sufficiently long time and investigate statistics of the
particles which finally reach the inner boundary at 50 AU. As initial conditions, 1 million particles homogeneously distributed in
the interstellar space far upstream of the heliosphere on the surface of 1/8 sphere at R = 500 AU. Their initial velocity distribution
function is given by mono-energetic shell distribution. Sufficiently long time simulations with different particle energies from
10 GeV to 100TeV are performed and statistics of the particles finally reach the inner boundary is examined. It is found that the
ratio of invading particles increases as their initial energy. The particles having relatively low energy (&It; a few 100 GeV) have
higher probability of reaching the polar region, while the particles having middle energy ("1000 GeV) have higher probability of
reaching the region of mid-latitude and mid-altitude. In the poster we will show the results of analysis on higher energy particles
and, further, estimate energy distribution of particles outside the heliosphere.
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