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Development of a positron annihilation apparatus with sub-mm space resolution
for the detection of nm-size open volume
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A positron is the antimatter of an electron, and when it enters a solid, it
annihilates with an electron and emits y -rays. From measurements of the energy distribution of
annihilation y -rays and the positron lifetime, vacancy-type defects and open spaces (single atomic
vacancies to nanometer-sized voids) can be detected nondestructively and with high sensitivity. The
purpose of this study is to develop a positron annihilation experimental apparatus with spatial
resolution on the order of sub-millimeter and to clarify the behavior of open spaces in polymers. In

collaborations with research institutions and companies, relationships between free volumes in
engineering plastics and their thermal properties or impacts of stress or temperature on free
volumes were studied using the technique developed by this program.
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