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Shielding of instrumentation from energetic neutrons and gamma irradiation requires a
substantial spacecraft mass and therefore has been the focus of all designs utilizing fission power
plants. Historicaly, materials such as lithium hydride, beryllium, and boron carbide have been
applied to shield neutrons while high density materials such as tungsten provided gamma
shielding. This study compares the performance of these “classic” shield materials with newer
materials and processes, which were unavailable during the days of SP-100 and earlier programs.
These may offer the potential of enhanced performance in future space reactor shields. For
example, high temperature hydride ceramics, high-temperature plastics, and carbon
nanostructures are being considered for neutron moderation and capture and “ engineered”
structures capable of carrying out both gamma and neutron shielding are surveyed. The
shielding effectiveness of these materialsis evaluated and the windows of system operation in
temperature and irradiation lifetime are estimated.
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