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The way of understanding nature is strongly on the
methods of observations and experiments. Innovations in
detectors and experimental devices bring us not only im-
provements in analyzing capabilities but also potentials
to open up new scientific fields. We have been develop-
ing experimental devices such as photon detectors, signal
processing systems and neutron optics to obtain multi-
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dimensional information through experiments. In addition
to the development of the devices, we have been widely in-
vestigating the application of our technologies to the new
scientific fields.

1. Research and development of superconductor
radiation detectors

Superconductor radiation detectors have abilities to
measure the energy of photons with better energy reso-
lution than that of conventional semiconductor detectors.
They are capable of detecting not only a wide energy range
of photons but also charged particles. We have been de-
veloping superconducting tunnel junctions (STJs) as high-
resolution radiation detectors. So far, we have successfully
developed STJs which realize an energy resolution better
than that of semiconductor detectors. Furthermore, we
performed energy-dispersive observations by using STJs
for extreme ultraviolet, visible photon and « particle.

The following results were successfully produced during
this year

(1) The energy resolution was improved for « particles
of 5.48 MeV up to 0.42% with superconducting series junc-
tions. (2) High-energy ions (191 MeV “CAr) were success-
fully detected by using superconducting series junctions.
(3) Development of transition edge sensor was started. A
fabrication method for Ti/Au bi-layer was well established.
(4) Low energy (269eV, 400€V) protons were detected by
using superconducting tunnel junctions. (5) THz imag-
ing observation was performed by using antenna-coupled
superconducting tunnel junctions for the first time in the
world.

2. Research and developments of neutron opti-
cal devices

The “Development and Application of Neutron Optics”
is an approved research project started from the fiscal year
of 2000 under the support of the Special Coordination
Funds for promoting Science and Technology Agency of the
Japanese Government. Neutron optical devices including
reflective and refractive devices will be developed. A low
energy neutron beam is expected to be applicable for di-
rectly obtaining the information about hydrogen atoms in
organic molecules, such as bio-molecules, with high sensi-
tivity. However, its realistic applications are strongly lim-
ited by the small number of neutron sources and the low
beam intensity. The project aims to enhance the utiliza-
tion efficiency of the precious neutron beam to maximize
the scientific outputs by improving neutron beam optics.
The products of this project will be used to improve exist-
ing instruments for neutron analysis and to activate new
application fields.

The following results were successfully produced during
this year: (1) Reflectivity of neutron supermirrors were
increased by the method of reacting spatter using nitro-
gen gas. (2) Some focusing devices with a curved super-
mirror were manufactured by way of trial and their func-
tion of increasing neutron beam density was evaluated and
proved by experiment. (3) Scattered neutrons from Fresnel
type lenses were successfully shut out by using Gd masked
lenses. (4) A pulsed-operating sextupole magnet was in-
troduced and its specification has been upgraded. (5) A
sextupole magnet was introduced to actual instrument as a
focusing system and made it possible to observe the smaller
scattering angle by using fine focused polarized neutrons.
(6) A neutron detection system with position sensitive
photoelectron multiplier tube (PMT) achieved three times
detective area and equal spatial resolutions compared to
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those of previous system. (7) The development of a de-
tection system with flat-panel PMT has manufactured by
way of trial for pulsed neutron source such as J-PARC and
achieved 1 mm spatial resolution.
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