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Research and Development for Neutron Dosimetry in Spacecraft

Takashi Nakamura, Hiroshi Yasuda®, Masashi Takada, Kazuaki Yajima,

Toshihiro Homma and Tatsuhiko Sato

*National Institute of Radiological Sciences, 4-9-1 Anagawa Inage Chiba 263-8555
E-Mail: h_yasuda@nirs.go.jp

Abstract: Information on accurate spectrum and its spatial distribution of cosmic neutrons are
important for radiological protection of spacecraft crew. However, measurement of high-energy
neutrons is still difficult because detector signals from neutrons are mixed with those from other
components such as protons and heavy ions. Therefore, we try to develop a new monitoring system
that can simply measure energetic cosmic neutrons in addition to protons, heavy ions and
photons/electrons.  For testing the feasibility, experiments of cosmic radiation measurements were
performed in a jet aircraft using the newly developed instruments. It was verified that cosmic
neutron with the energy greater than 10MeV can be successfully detected separately from other
components, though further study is necessary for determination of energy spectra of high-energy

cosmic neutrons.
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Fig.l  Cross sectional view of the newly
developed phoswich-type neutron detector.
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Fig2 The particle discrimination property examined
using 160 MeV proton beam at NIRS-HIMAC.
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Fig.3 Two dimensional plots of signal integrals
obtained for 65MeV neutron beam at CYRIC,
Tohoku University.
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Fig4 Two flight routes for cosmic radiation
measurements.
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Fig.5 Plots of observed data obtained with the
neutron detector in the flight on Oct.24, 08
(above) and on ground (below); X-axis shows
integrated short-life signals and Y-axis shows
long-life signal components.
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Fig.6 Neutron energy spectra obtained with
CREPAS (above 25MeV) and BBND (below
15MeV) compared to model predictions for the
flight at Feb.13, ’08.
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