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Study of radiofrequency technique for a direct neutrino mass measurement
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The main goal oof this study is to establish a new method for measuring the
electron energy based on a radio-frequency technique toward a direct neutrino absolute mass measurement.
Electrons emit the cyclotron radiation in the magnetic field, which is related to the energy of the
electron , thus provides a new form of non-destructive spectroscopy.

We designed a prototype detector system which will be used for the proof-of-concept of the
frequency-based technique. By using the simulation, we showed the energy resolution of 0.1leV level is
possible with this method in principle. In parallel, we evaluated basic performance of detector system
which consists of horn antenna for detecting radio-waves, low-pass filter and cryogenic amplifier, and
confirm it"s promising to detect the electrons with good signal-to-noise ratio. We also started the
designing work of the detector for a future neutrino mass measurement.
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