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Dark Matter is an important subject in the fields of particle physics and cosmology. Dark photon
has been considered potential candidates for dark matter. In this study, we developed technologies
to detect the dark photon based on knowledge of cosmic microwave background (CMB) and 5G
telecommunication technology.

CMB is the remnant of the Big Bang in the early universe. Technologies for CMB are suitable for
detecting the signal from the dark photon. We developed the experiment and performed searches for
the dark photon in the frequency range 10 GHz - 26.5 GHz. We achieved the most sensitive search
for the dark photon in this mass range.

To extend our study to a wider frequency range, we developed a novel spectrometer, “dSpec” , using
RFSoC which is the modern device for 5G. In the laboratory tests, we confirmed its bandwidth of
4 GHz and its time efficiency.

We have prospects to extend the frequency range for the dark photon search by using the technologies
established in this study.
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