FHBSRREFTADI-HD

HERBRARERSFEMELMNHRFORAEORRK (WG HE)

BAEJAXA FRIFE

BX/IAXA HEBREE

KEK ERKRIE—. RBF. BERX
BREXE kEW. BEHEE. TREZ. FitE
REKRF SNEBEKRE. BNLE. E5H. 8F%KE
JAXA WMARBEA. AIZA

W EE B WNIEERX. L=

Development of Position Sensitive Tissue Equivalent Proportional Counter

(PS-TEPC) for space dosimetry

Kazuhiro Terasawa'”, Tadayoshi Doke®”, Yasunobu Fujita’, Jun Kikuchi’, Hisashi Kitamura®,

Tatsuto Komiyamaz, Hidetoshi Kubo®, Haruhisa Matsumoto’, Kentaro Miuchi®, Tsutomu Nagayoshij,

. .. 4 . .5 . g .5 .. .3 . 4
Hironobu Nishimura®, Kiwamu Saito’, Shin-ichi Sasaki’, Koji Takeuchi’, Toru Tanimori’,

Hiroko Tawara®’ and Yukio Uchihori®

" School of Medicine, Keio University, Hiyoshi 4-1-1, Kouhoku-ku, Yokohama, Kanagawa, 223-8521
E-mail: terasawa@z6.keio.jp
? Institute of Space Technology and Aeronautics, Japan Aerospace Exploration Agency (JAXA), Sengen

2-1-1, Tukuba, Ibaraki, 305-8505

? Advanced Research Institute for Science and Engineering, Waseda University, Kikuicho 17,

Shinjuku-ku, Tokyo, 162-0044

* Graduate School of Science, Kyoto University, Kitashirakawa-oiwakecho, Sakyo-ku, Kyoto,

606-8502

> Radiation Science Center, High Energy Accelerator Research Organization (KEK), Oho 1-1,

Tsukuba-shi, Ibaraki, 305-0801

® National Institute for Radiological Sciences (NIRS), Anagawa 4-9-1, Inage-ku, Chiba-shi, Chiba, 263-8555

Abstract: Position Sensitive Tissue Equivalent Proportional Counter (PS-TEPC) has been
developed for space dosimetry. An experiment with proton beams were performed at the cyclotron

of NIRS to understand the response to protons as well as heavy ions such as He, C, Si, Ar and Fe

ions. We successfully obtained the three-dimensional tracks and the charge distributions given by

protons.
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Table 1

Net lifetime effective dose considering the error of measured value and

the corresponding stay period in space (C.L. 97.7%)

Male Lifetime effective Errors of measured values & [%49]
dose equivalent
[age] [mSv] 10 30 51 100
27~29 6.0 104 5.0x 102 3.8 104 3.0x 104 2.0 102
30~34 9.0 104 7.5 104 5.6 102 4.5 102 3.0 102
35~39 1.0 % 10° 8.3 < 102 6.3 % 102 5.0 % 104 33104
40 1.2x 107 1.0 107 7.5 102 5.9x 102 4.0 102
Maximum
stay period 3.3 2.8 2.1 1.6 1.1
in space [y¥]
(1 mSviy)
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Reconstructed 3-dimensional tracks (left) and the distribution of energy deposited in the detector (right)

for the proton beam with the primary energy of 70 MeV
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