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Development of a brightness enhancement method of a positron beam for generating
high density positroniums
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Positronium (Ps), is a bound state of an electron and its antiparticle, a
positron. Ps can form an Bose-Einstein condensation (Ps-BEC) state at low temperature and high
density. Ps-BEC is an interesting system that opens the way to precise measurement of gravity acting

on antimatter and generation of an annihilation gamma-ray laser, but it has not been realized yet.
In this study, in order to create the experimental methodology for realizing Ps-BEC, we proceeded
with research and development of the required elemental technologies. Specifically, we are working
on technological development of 1) a method of accumulating a large number of positrons and
extracting them at once, 2) materials for converting positrons into Ps, and 3) methods of rapidly
cooling Ps, and have made major progress in each area.
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