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Kansai Area

Laser

・Synchrotron
  radiation

・Ion beam
・Electron beam
・γ-ray

・Pulsed
  neutron
  beam

・Continuous
  neutron
  beam

・High-intensity
  laser
・X-ray laser

Beam Lines of SPring-8

Combined use of quantum beams

TIARA

J-PARC

JRR-3

γ-ray,
electron beam

Regional 
cooperation

Cooperation with 
universities and industries 

Kansai Photon
Science Institute
(Kizu, Harima)

Establishment of 
“Quantum Beam Platform”

Takasaki Area

Tokai Area

Nuclear Science Research Institute,
Tokai Research and Development

Center

Takasaki Advanced
Radiation Research

Institute
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Neutron
diffraction

X-ray
diffraction

Neutron
scattering

X-ray
scattering

material

Neutron
Ion
Proton
Electron
γ-ray
SR* (X-ray)
Laser
Characteristic
X-ray

* SR: synchrotron
　　  radiation

Observation

Incident quantum A quantum induced by incident quantum

Evaluation Manufacture Treatment

XPS

Defect production, displacement of atoms → Evaluation of material
degradation → Development of radiation-resistant semiconductor

Molecular chain scission → Cross-linking and
grafting (fabrication of functional materials)

Ion implantation (semiconductor fabrication)

Neutron transmutation doping
(semiconductor fabrication)

Different atom generated by nuclear reaction

Laser driven proton acceleration

Formation of micro pores
(fuel cells membrane, etc)

Breakage of DNA strands → Production of new breed
　↓
Elucidation of repair mechanism → DNA-repair reagent

XAFS

PIXE

BNCT

Neutron radiography

RBS
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○Nanotechnology and materials
･ Development of highly-durable fuel cell
  membrane utilizing hydrogen

･ Exploration into mechanism of
  superconductivity

○Life Sciences ･EBiotechnology
･ Structural analysis of proteins for
  development of new medicine, etc.

･ Elucidation of damage / repair mechanism of
  DNA and production of new breeds 

○Environmental Sciences and Energy
･ Elucidation of stress corrosion cracking mechanism
   of nuclear reactor materials and development
   of prevention techniques

 
･ Development of materials and
  technologies  for environmental
  protection

○Information and Communication Technology
･ Development of radiation-resistant
  semiconductor

Evaluation 
of radiation 
resistance

Observe

Nano eyes Nano hands

Create Cure

･ Elucidation of growth process of
  semiconductor material

○Advanced Medical Treatment
･ Developing technique for miniaturization
  particle beam radiotherapy equipment

･ Development of environment- and
  human- friendly medical materials
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Pacific Ocean Materials and Life Science Facility
Nuclear and Particle Physics Facility 

(Hadron Experimental Facility)3 GeV Synchrotron
(circumference: 350 m)

Transmutation
Experimental

Facility (Phase Ⅱ)

Linac (330m)
Neutrino Facility

50 GeV Synchrotron
(circumference: 1600m)

Cold Neutron double chopper

spectrometer: 

The instrument will serve as a tool

for basic research in solid state

physics, evaluation of materials

stability, elucidation of materials

function mechanisms etc. The vibrational states and

the energy excitation states of the atoms and

molecules in magnetic materials strongly correlated

electron systems, fuel cells, etc.

Engineering diffractometer: 

The residual stress in  engineering

materials, such as automobile

engines and components, train

components, nuclear engineering

materials, precision materials is

analyzed by means of neutron

diffraction to evaluate their

mechanical strength and service

lifetime.
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