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Eﬁ%%_fﬁi) Search for axion dark matter with an optical ring cavity
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Despite strong observational evidence for the existence of dark matter, its identity and properties remain one of
the biggest mysteries of our Universe. Large—scale experiments and observations have been searching for dark
matter for decades, but there is no clear detection yet. There is thus a clear need for searches of new dark matter
candidates, with brand—new experimental ideas.

This project aims to search for axion dark matter with masses below 107'2 eV. It has been known that axions can
be searched by measuring vacuum birefringence. Based on this property, we have proposed to search for axions
using an optical ring cavity in 2018.

Thanks to this grant, we successfully build an optical ring cavity based on this new idea and performed the first—
ever observing run to search for axion dark matter in May 2021. The result of the analysis using data from this
12—day run is reported in arXiv:2303.03594 (under peer review). Although the upper limit did not exceed the current
best limits, this work was the first demonstration of polarization—based axion dark matter search with a table—top
experiment. Also, we have established methods to calibrate and analyze the data and to veto false signals.
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