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Search for dark photon using a millimeter-wave spectrometer in the unexplored
mass range
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Dark matter occupies a quarter of the total energy in the universe. However,

we don"t know the mass. This research aims to detect dark matter using a millimeter-wave
spectrometer to reveal its characteristics. In particular, our target is a "dark photon" which is
predicted to convert to a millimeter-wave and the frequency corresponds to a mass of dark matter.
Since tge dark matter mass is unknown, the broadband search of the millimeter-wave signal is
required.
We have developed a millimeter-wave spectrometer for the frequency range of 18--26.5 GHz and
conducted a search for the signal from the dark photon. We have not found any sign of the dark
photon, but we achieved exploring the dark photon with much higher sensitivity than the conventional
constraints from the cosmic observations. In the final year, we also searched for the dark photon
in the frequency range of 10-18 GHz with another developed spectrometer.
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