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1.Nuclear data1.1.Nuclear dataNuclear data



Nuclear DataNuclear Data

describedescribe properties of atomic nuclei properties of atomic nuclei 
and the fundamental physical and the fundamental physical 
relationships governing their relationships governing their 
interactionsinteractions
characterizecharacterize physical processes physical processes 
underlying all nuclear technologiesunderlying all nuclear technologies

(O. (O. SchwererSchwerer, IAEA, IAEA--NDS 2000)NDS 2000)



Network in astrophysicsNetwork in astrophysics

Schematic diagram of nuclear process in stars - E. M. Burbidge et al.,  (B2FH) Rev.Mod.Phys.29(1957)
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Network in reactor physicsNetwork in reactor physics

Burning chain in fast reactor JOYO - Sugino (2007), private communication
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Nuclear Data  Nuclear Data  →→ Network Calc.Network Calc.

Network calculation

Mass evaluation

Evaluated structure data

Experimental structure data

Evaluated reaction data

Experimental reaction data

ENDF,JENDL, JEFF
NACRE, KADoNiS, …

AMDC (Audi et al.)

EXFOR, NRDF, …

ENSDF
(Table of Isotopes)
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2. Activity of JCPRG and NRDC2. 2. Activity of JCPRG and NRDCActivity of JCPRG and NRDC



JCPRG?JCPRG?

JJapan apan CChargedharged--PParticle  Nuclear article  Nuclear RReaction Data eaction Data GGrouproup (JCPRG)(JCPRG)
日本荷電粒子核反応データグループ日本荷電粒子核反応データグループ

(1974.4~ founded by H. Tanaka)(1974.4~ founded by H. Tanaka)

Hokkaido University Nuclear Reaction Data Center (JCPRG?)Hokkaido University Nuclear Reaction Data Center (JCPRG?)
北海道大学大学院理学研究院附属原子核反応データ研究開発センター北海道大学大学院理学研究院附属原子核反応データ研究開発センター
(2007.4~, Head: K. Kato)(2007.4~, Head: K. Kato)

•• R&D contraction for nuclear data with RIKEN R&D contraction for nuclear data with RIKEN NishinaNishina CenterCenter
•• Collaborative nuclear data education with JAEA Nuclear Data CenCollaborative nuclear data education with JAEA Nuclear Data Center ter 



Poster of JCPRGPoster of JCPRG

barn



Objective of JCPRGObjective of JCPRG

CompilationCompilation of chargedof charged--particle nuclear dataparticle nuclear data
(CPND) (CPND) andand photophoto--nuclear reaction datanuclear reaction data ((PhNDPhND))
in in NRDFNRDF formatformat

International exchangeInternational exchange of data files in of data files in EXFOREXFOR
format (coordinated by IAEA)format (coordinated by IAEA)

JCPRG is responsible to JCPRG is responsible to Japanese CPND and Japanese CPND and 
PhNDPhND compilation.compilation.
(Japanese neutron data (Japanese neutron data →→NEANEA--DB at ParisDB at Paris))

Academic orientedAcademic oriented (not atomic energy oriented)(not atomic energy oriented)



Compilation of Japanese DataCompilation of Japanese Data

Bibliography
experimental condition
(~1 week)

Digitization if data is not available
(old data, silent authors…)

Numerical data from 
Experimenters

Compiler - Checking
- Author proof

Release
(~6 months)



International Data ExchangeInternational Data Exchange

EXFOR: 
EXchange FORmat for nuclear reaction data

JCPRGJCPRG

NNDC NEA-DB

EXFOR

JCPRG

IAEA

Russia
China
Hungary
Ukraine
…



Nuclear Reaction Data Center Nuclear Reaction Data Center 
Network (NRDC)Network (NRDC)

NNDCNNDC
NEANEA--DBDB
IAEAIAEA--NDSNDS
CJD  CJD  CAJaDCAJaD CDFE CNPDCDFE CNPD
ATOMKIATOMKI
CNDCCNDC
JCPRGJCPRG JAEAJAEA--NDCNDC
KAERI KAERI ––NDELNDEL
UkrNDCUkrNDC
BARC BARC 

Coordinated by IAEA-NDS
(Nuclear Data Section)

All centres are responsible to compilation of data from their area 
and/or incident particles (JAEA and KAERI do only evaluation.)



Compiler Workshop (IAEA, 2001)Compiler Workshop (IAEA, 2001)

About 10  data compilers in the world

guest from IAA-ULB



Compilation Statistics  Compilation Statistics  
(EXFOR, 2003(EXFOR, 2003--2006)2006)

Neutron induced 
reaction data (1050 works)

Charged-particle
induced reaction data
(3000 works, 
of which 10% is from JCPRG)Photo-nuclear data

(138 works)

EU + 
Japan

US

US

Japan



On/OffOn/Off--line access to databaseline access to database

JCPRG NEA-DBIAEA-NDS NNDC

80,000~90,000 searches / year

CD and Book are also available.

(CINDA: A  Bibliographical data
base for nuclear reaction works)



3. Data base and astrophysics3.3. Data base and astrophysicsData base and astrophysics



AstroAstro--nuclear data in JENDLnuclear data in JENDL--3.33.3
(JAEA(JAEA--NDC) NDC) 

30 keV

Exp: Y. Nagai+ (1991), T. Shima+ (1996)

JENDL-3.3   
(2002)

12C(n,γ)13C

ENDF-B/VI.8   



JENDLJENDL--3.3 3.3 →→ MACS at 30 MACS at 30 keVkeV
(JAEA(JAEA--NDC)NDC)

-- T. Nakagawa et al.T. Nakagawa et al.（２００５）（２００５）, At. Data , At. Data NuclNucl. Data Tables 91(2005)77. Data Tables 91(2005)77

MACS: Maxwellian - Averaged Cross Section <σv>/vT

4040(n, p)(n, p)
3232(n, (n, αα))

6161(n, f)(n, f)
336336(n, (n, γγ))
nuclidesnuclides JENDL-3.3 MACS

JENDL-3.3 MACS



Example of deviation in <Example of deviation in <σσv>/v>/vvTT

271 (15)271 (15)

208208

304304

207207

267 (25)267 (25)

<<σσ>>30 30 ((mbmb))

1.301.30

11

1.461.46

1.001.00

1.281.28

Ratio to JENDLRatio to JENDL--3.33.3

BaoBao et alet al. (2000). (2000)

JENDLJENDL--3.3 (2002)3.3 (2002)

7474SeSe

DillmannDillmann et alet al. (2006). (2006)

MOST (2005)MOST (2005)

NONNON--SMOKER (2001)SMOKER (2001)



Minor actinide yields (reactor)Minor actinide yields (reactor)

Burning chain in experimental reactor JOYO
- Sugino (2007), private communication

Experimental 
Value

Can astrophysics provide benchmark for nuclear data?



Compilation of Astrophysical DataCompilation of Astrophysical Data
(JCPRG)(JCPRG)

NRDF/A : Compilation for astrophysical data of
31 reactions - (n,γ), (α,γ), (α,n)

13C(α,n)16O



Data point number in NRDF/AData point number in NRDF/A
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5.Conclusion5.Conclusion5.Conclusion



ConclusionsConclusions

Nuclear reaction data base: Nuclear reaction data base: 
Basic Basic infrastructureinfrastructure in physics and engineeringin physics and engineering

JCPRG: Accumulate all experimental data points in databaseJCPRG: Accumulate all experimental data points in database
((We do not know which reaction data will be useful in future)We do not know which reaction data will be useful in future)

Financial and human resource for compilation are unstable.      Financial and human resource for compilation are unstable.      
(Nuclear data services are (Nuclear data services are free of chargefree of charge.).)

CitationCitation and and acknowledgement acknowledgement to the database are appreciated.to the database are appreciated.

Scope is very wide: Scope is very wide: 
CollabCollab. between experimenters. between experimenters--compilerscompilers--evaluatorsevaluators--usersusers

Thank you for all experimentalists who provide us numerical dataThank you for all experimentalists who provide us numerical data!!!!
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More information?More information?

Experimental nuclear data base (NRDF, EXFOR)Experimental nuclear data base (NRDF, EXFOR)：：
http://www.jcprg.org/http://www.jcprg.org/ (JCPRG)(JCPRG)

Evaluated nuclear data base  Evaluated nuclear data base  (JENDL)(JENDL)：：
http://wwwndc.tokaihttp://wwwndc.tokai--sc.jaea.go.jp/sc.jaea.go.jp/ (JAEA(JAEA--NDC)NDC)

JCPRG – Monthly meeting


