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Our objective is to develop detectors to obtain multi-dimensional information through experiments, and to widely
investigate the application of our technologies to the new scientific fields. Superconductor radiation detectors have abilities
to measure the energy of photons with better resolution than that of conventional semiconductor detectors. They are
capable of detecting not only wide energy range of photons but also charged particles. Thus we have developing
superconductor radiation detector. In addition, neutron detectors with good performance have also developed.

1. Development of superconductor radiation detector

(1) Superconducting tunnel junction
Superconducting tunnel junction (STJ) was developed as low energy proton detectors. The target of this year was to realize
a large area STJ with high quality. We designed and fabricated 500pm x 500pum STdJs. An energy resolution of 150eV for
5.9keV X-rays was obtained by this STJ.

(2) Transition edge sensor
Transition edge sensor (TES) was developed as low energy proton detectors. We adopted tri-layer structure of Au/Ti/Au to
realize a good thermal conductivity of the TES. As a result, an energy resolution of 190eV for 5.9keV X-rays was obtained
by this TES.

(3) Test of neutron beta decay experiment
From a precise measurement of proton energy emitted by neutron beta decay, we can test the standard model which
describes fundamentals of particle physics. The energy of the proton is below 752eV, thus only superconductor radiation
detector can measure such a low energy proton. In this year, we started a test experiment to detect in-flight neutron beta
decay events with “normal” radiation detectors (plastic scintillator and EM tube) at Japan Atomic Energy Agency. By
measuring time difference between electron and proton which detected by plastic scintillator and EM tube respectively, we
successfully observed neutron beta decay events.

2. Development of neutron detectors

(1) Anger-camera detector
A neutron scintillating detector for neutron scattering measurement was developed. A 64-channlen flat panel
photomultiplier and ZnS/®LiF scintillator was used. By adopting center of light yield position calculation, we successfully
obtained proper 2D image.



