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Abstract: In-flight radiation monitors used in spacecraft have been fixed at certain positions and the 
data obtained with such monitors just indicate point-scale energy deposition; small passive 
dosimeters attached to crew have little sensitivities to energetic cosmic-ray neutrons.  We have thus 
developed a new, survey–meter type active monitor that can measure cosmic radiation doses by 
separating the particle species such as gamma-rays, neutrons, protons, heavy ions, etc.  It is 
expected so far that this monitor will enable astronauts safely to explore outside a spacecraft on the 
moon or Mars. 
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Fig.1  The concept of particle separation using the multi-layered 
scintillator probe; protons and heavy ions show long-life decay 
components, whereas neutrons and gamma-rays do not. 
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Fig.2  Particle accelerators in Japan where beam irradiation 

experiments were performed. 

 
Fig.3  The response of the new scintillation detector exposed to 

the various particles; the X values are the signal integrals of 
fast component and the Y values are the ratios of slow/fast 
components. 
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