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Study of a new approach towards future cosmic neutrino background measurement
based on superconducting detector and radio-frequency detection technique
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The main goal of this study is to establish a new method for detecting the
cosmic neutrino background based on a radio-frequency technique and superconducting detectors.
We optimize the setup of ~“electron tracking with radio frequency signal®", where electron emits
the cyclotron radiation in the magnetic field, and we are able to trigger the electrons from Tritium
by neutrino capture without destructing the electrons.

The electron energy is measured with superconducting detectors in the experiment. In order to
avoid the ~“pileup™® due to high-rate electrons from tritium beta-decay, and thus the large-format
detector array is indispensable to the experiment. We tested frequency domain signal multiplex
method, and confirmed more than ~8000 detectors is readable. We confirm this method is promising to

detect the neutrinos. We also started the designing work of the detector with the knowledge from
this research.



(—meV)

(CMB)
2m,
0.1eVv
0.1eV
CMB
CMB
S/N  >>1
0.1eV
S/N
100
10
/ eV
(€D) @
28GHz
MHZz
ch
CMB POLARBEAR
POLARBEAR 8
40
S/N 10
25-40GHz
-30GHz
(>35GHz)

KID



CMB
40 0(10000)

KEK-CMB http://cmb.kek.jp
http://research.kek. jp/people/masayan/

o

@






