2016 2018

Wide-area collective search for dark matter axions using Rydberg atomic direct
photoionization
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Unveiling the origin of dark matter in the Universe is one of the most
critical subjects in astrophysics and particle physics. Among the plausible candidates of dark
matter particles, the axion is one of the most important and elegant candidates. In the present
research, we propose to apply the direct photoionization process to search for the axion in a wide
range of its mass simultaneously, developing experimental techniques which constitute the essential
part for the present dark matter axion search. Specifically for this purpose, (1) we first analyzed
in detail the photoionization process to apply for axion search and then (2) we developed two
experimental apparatus, that is, a bunched Rydberg atomic-beam system and an electron detector for
the photoionized electrons. We conclude that the present photoionization method is expected to be
quite useful to search for dark matter axions efficiently.
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