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R&D of a resonant cavity for dark matter axion search with photonics crystal
technique
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In this research, we have developed a large RF resonant cavity which
resonates in the fundamental mode (TMO10) with photonic crystal technology. A photonic crystal is a
structure where metals or high dielectrics are periodically arranged, and the resonance frequency is
determined by the spacing. This means that it is possible to enlarge a cavity size and, therefore,
mgﬁe sensitivity of dark matter axion extremely higher, especially at higher RF regime, such as 5-10
z region.

In this research, a large photonic crystal cavity (20cm x 20cm x 2cm x 2 cavities) that resonates at
5.7 GHz with TM010 was realized. The size is about 28 times of a simple cylindrical cavity. With
this cavity, signal-to-noise ratio in axion search would be increased with factor 28. It could be an
epoch-making result for future experiments with RF resonant cavities.
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