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Abstract

The scintillating fiber camera is a type of three-dimensional track detector. Using this camera, we
can observe the scintillation track produced along the path of a charged particle, and from its
scintillation yield can determine the linear energy transfer (LET) distribution of the charged
particle. Such observations are also possible for recoil (charged) particles produced by fast neutrons.
From these data, we can estimate the LET distribution of individual charged particles or that of
recoil particles produced by neutrons; and finally, we can estimate the dose equivalent due to
charged particles and/or fast neutrons. For use as a dosimeter for fast neutrons produced by the
interaction between cosmic-ray particles and wall materials of a manned spaceship in space, a 52
mm cubic scintillating fiber camera with a 75 mm® gated-image intensifier with a maximum
counting rate of 30 Hz was constructed. The dosimeter consists of a stack of scintillation fibers with
a sensitive volume of 52 mm X 52 mm X 52 mm and a 75 mm diameter image intensifier for readout
from the scintillation fibers. The scintillation yields were measured for high-energy heavy ions such
as carbon and argon ions. An energy resolution of 12% full-width half-maximum (FWHM) was
obtained for penetrated argon ions of 650 MeV/n. These results demonstrate that this type detector
is very useful as a dosimeter for high-energy cosmic rays and their secondary neutrons.
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Table 1 Contribution of neutrons by energy range radiation effects

Neutron Electronics Effects in tissue
energy range Displacement Displacement Single-event Dose Dose
MeV) damage damage effects (%) equivalent equivalent
in Si (%) In GaAs (%) - max depth (%) 10 mm depth (%)
<0.1 0 i 0 1 1
0.1-1 9 14 0 13 15
1-10 58 33 46 38 43
10-100 27 31 42 27 26
>100 6 22 11 22 15
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Fig.1 Final design of the neutron dosimetry system. The neutorn
dosimetry is a combination of a scintillating fiber stack,tow image
intensifier units.

Fig.2 Photograh of the scintillating fiber stack.
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Fig. 3 Experimental Setup
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Fig.4 Iron-ion track with a clearly Brgg peak(left). 1D

projectin of the image corresponds to the right right in Fig.5 A corbon-ion tobserved by using rack with a clearly

the figure. Brgg peak(left). 1D projectin of the image corresponds to
the right right in  the figure.
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Fig.6 Deposit energy disiribution wa obtained with a resolution of ) o MCP's voliage
~12%(FWHM) for an argon fon. Fig.7 Relationship between light yield and MCP’s voltage.
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