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Background
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Japan’s National Statement at the 
Nuclear Security Summit

Development of Technology related to Measurement and Detection 
of Nuclear Material and Nuclear Forensics based on International 
Cooperation 

As Japan and U.S. recently reached agreement on cooperation in the 
development of technology that contributes to the advancement of 
the measurement and control of nuclear material, as well as 
technologies related to the detection of nuclear material and nuclear 
forensics that contribute to the identification of the sources (countries 
and facilities) of nuclear material illicitly trafficked or used in terrorist 
attacks, Japan will make increased contributions to the international 
community by establishing these technologies with more precise and 
accurate capabilities in detection and forensics within an 
approximate three year time frame and sharing the fruits of these 
new technologies with the international community. 4



Potential Analytical Capability
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Nuclear Forensics Support
Technical Guidance Reference Manual

IAEA Nuclear Security Series No. 2

JAEA
？

？

Partially JAEA



Nuclear Forensics Support
Technical Guidance Reference 
Manual
IAEA Nuclear Security Series No. 2

JAEA can 
technically support.

JAEA can play a role.



Nuclear Forensics Support
Technical Guidance Reference Manual
IAEA Nuclear Security Series No. 2



Analytical Labs in JAEA
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 CLEAR Laboratory / NUCEF 
 Uranium refining and conversion
 Uranium enrichment 
 Reprocessing
 Plutonium conversion
 MOX fuel fabrication
 Hot cell and R&D
 Research reactors
 Other

JAEA’s existing analytical laboratories can cover 
multi-purposes for detection of trace amount of 
nuclear materials, accountancy control, process 
control and quality control at following types of facility;  



CLEAR
Laboratory for Environmental Analysis and Research

Cleanness class is defined as maximum number of particles
(> 0.5μm) in 1 ft3. 
No cleanness-controlled rooms, e.g. normal office rooms, 
sometimes contain the particle more than one million.
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Figure 1 : Flow diagram of environmental sample analysis in JAERI
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Pick-up Particles (SIMS)

Particle recovery (Vacuum impactor)

Particles pick up and transfer

Scanning electron microscopy
(SEM)

Particles pick up

SIMS
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FT-TIMS Method

Collect particles on filter

Etching
Neutron irradiation

Prepare irradiation sample

TIMS

Accurate method
A lot of time to measure
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Pu Age Determination
for Pu and MOX Particle

Single particle 
dissolution

Isotope ratio measurement
Pu/Am ratio measurement

Chemical 
separation
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Nuclear Fuel Cycle Facilities 
and Research Reactors

Oarai
JAER3
JNC-2

Tokai
JAER1
JNC-1

Ningyo-toge
JNC-5

Monju
JNC-4

Mutsu
JAER4(Sekine)

JAER5(Ohminato)

Naka
JAER2

Fugen
JNC-3

Tono Mine

Ningyo-Toge Mine

Togo Mine
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JNC-1(Tokai)

TRP (Tokai Reprocessing Plant)

PCDF (Plutonium Conversion Development Facility)

PPFF (Plutonium Center Plutonium Fuel Facility)

PFPF (Plutonium Fuel Fabrication Facility)

JNC Tokai R&D
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JAER1(Tokai)

JPDR (dismantled)

JRR-1 (dismantled)

JRR-2 (closed)

Old JRR-3 (dismantled)

JRR-３
JRR-４
SCF (NUCEF)

 TCA （Tank-type Critical Assembly)

 FCA (Fast Critical Assembly)

 NSRR
(Nuclear Safety Research Reactor)

 VHTRC (closed)
(Very High Temperature Reactor Critical 
Assembly)

 JAERI Tokai R&D
 JRTF (closed)

(Reprocessing Test Facility)
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JAER3, JNC-2 (Oarai)

 JMTR
(Japan Material Testing Reactor)

 JMTRC (closed)
(Japan Material Testing Reactor 
Critical Assembly)

 HTTR
(High Temperature Engineering Test 
Reactor)

 JAERI Oarai R&D

 Joyo
 DCA (closed)

(Deuterium Criticality Assembly)

 IRAF
(Irradiation Rig Assembling 
Facility)

 FMF
(Fuels Monitoring Facility)

 JNC Oarai R&D17



JNC-3, JNC-4
JNC-5

 Fugen (closed)

 Monju
 Ningyo-Toge Uranium 

Enrichment Plant (closed)

 Ningyo-Toge Refining and 
Conversion Plant (closed)
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Uranium Ore, Yellow Cake and UF6

Uranium Ore

Yellow Cake

UF4

UF6

UO3
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Ningyo-toge Refining 
and Conversion Facility

Ningyo-toge 
Uranium 
Enrichment 
Facility



Pu, MOX, FP and TRU

Spent fuel

MOX

MOX Fuel Assemblies

FP, TRU

Pu nitrate solution

Waste
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TRP PFPFPCDF



Nuclear Material

Uranium
conversion

Uranium
enrichment

Uranium
fuel fabrication

Reactor

Reprocessing

Mining,
refining

Plutonium 
conversion

MOX fuel
fabrication

Low

High

Waste
disposal

Level of 
interest 
regarding 
nuclear 
material

Unirradiated 
Direct Use 
Material

Indirect 
Use 
Material

Irradiated 
Direct 
Use 
Material

Pre and post safeguards material
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Preparation for Nuclear 
Forensics Analysis 

22



Goals Towards Establishment of  
Response System for Nuclear Forensics
• Technically establish elemental, isotopic and 

impurity measurement of nuclear materials. 
• Establish morphology analysis of particles 
• Establish age determination of U and Pu
• Create domestic database and develop wider 

database in cooperation with foreign countries 
• Establish how to identify/specify origin of nuclear 

materials from obtained signatures (attribute 
evaluation)

• Establish response system and organization in 
JAEA and discuss wider response system with 
other organizations including Japanese 
government 



Areas to be Involved and R&D 
Candidates for International 
Collaborations



Areas to Be Involved
• International activities as GICNT and ITWG
• Participation in international round robins
• International and bilateral communication 

on database sharing 
• Cooperation programs with USA and EU in 

development of new technologies



• U-age determination/Pu age determination 
• Elemental/impurity analysis in small size samples
• Production of Reference certified materials of U, Pu for 

nuclear forensics 
• Analysis of sample after explosion: U, Pu, FPs, RI (dirty 

bomb)
• Analysis of materials diffusion flow with simulation code 
• Establishment of database (domestic data/international 

exchange)
• Training/education on nuclear forensics
• Establishment of international network 
• HEU/Pu round robin
• Other QA/QC activities

Candidate R&D for International 
Collaborations



Thank you
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