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Fission

Neutron emission

Capture

Lcp production

g
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Experimental data base

EXFOR (IAEA)

microscopic data 

critical benchmark 
data base

ICSBEP (NEA)

Integral data 

Transport code

MC, deterministic

Nuclear reaction codes

TALYS, EMPIRE, …

Evaluated data base

ENDF, JEFF, JENDL, …. 
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Experimental data base

EXFOR (IAEA)

microscopic data 

critical benchmark 
data base

ICSBEP (NEA)

Integral data 

Transport code

MC, deterministic

Nuclear reaction codes

TALYS, EMPIRE, …

Evaluated data base

ENDF, JEFF, JENDL, …. 

Sensitivity studies
HPRL (NEA),

WPEC 26 (NEA)
Others … X. Doligez

System model 

Which nucleus,

Which observable, 

Which uncertainty?
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NUCLEAR DATA @ IN2P3: MP OPALE

des dOnnées exPérimentAles

à l'évaLuation pour les 

réactEurs
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Cross Sections 

Fission Product

Fission Product Decay

Universities 

& Eng. schools

¤ 6 teams from 6 laboratories

¤ 18 senior research.

¤ 6 doc, 1 post doc

NUCLEAR DATA @ IN2P3: MP OPALE
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NFRP 2018  - ARIEL
ACCELERATOR AND RESEARCH REACTOR INFRASTRUCTURES 

FOR EDUCATION AND LEARNING2019-2023 
le  Noyau

Au 

Cœur

du REacteur

International 

collaborations for 

all projects

NFRP 2018  - SANDA
SUPPLYING ACCURATE NUCLEAR DATA 

FOR ENERGY AND NON-ENERGY APPLICATIONS

2019-2023 

NUCLEAR DATA @ IN2P3: National & International Framework

WP1 leadership & WP6 

NDB JEFF project
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SUBATECH

LP2I

LPCC
JRC geel

IPHC

IFIN

IFIC

LPSC

facility

laboratory

U. Madrid

CIEMAT

NUCLEAR DATA @ IN2P3: National & International Framework

IJC Lab

U. Surrey
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New data :

Samples,

Accuracy, 

Covariance infor.,

Availability of data,

…

ISSUES (not exhaustive) in NUCLEAR DATA for Nuclear energy

New evaluation 

methods
Shorten the length of 

ND cycle, (despite the 

lack of manpower) More feedbacks from 

ND “stakeholders”

New integral 

experiments :

despite the lose of 

exp. nuclear reactor

More predictive 

models
Less phenomenological 

approaches (nuclear 

reaction mod. & nucleus 

structure description)
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New data

New evaluation 

methods

More feedbacks

from 

ND “stakeholders”

More predictive 

models

OPALE & Nuclear Data ISSUES
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OPALE : New data

242Pu(n,f), 200 keV – 20 MeV

16O(n,a), 2 MeV – 20 MeV

238U(n,n’), 65 keV – 20 MeV
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OPALE : New data

16O(n,a), 2 MeV – 20 MeV

a

SCALP (Scintillating ionization Chamber for ALPha particle)

a

G. Lehaut et al., EPJ Web of Conferences 225, 01001 (2020)
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OPALE : New data

16O(n,a), 2 MeV – 20 MeV

SCALP
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OPALE : New data

242Pu(n,f), 200 keV – 20 MeV

New measurement with photovoltaic cells 

and H(n,n) normalization 

P. Marini et al., Phys. Rev. C 96, 054604 (2017)

CEA/DES/CAD
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OPALE : New data





242Pu(n,f), 200 keV – 20 MeV

GPRT

CEA/DES/CAD
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OPALE : New data

g

g

g

Fission Observables 

ν>, < ν( ν(
γ-

γ>, < γ, γ( γ(
γ 

g-

a, 

HEAT

CHAIN 

REACTION

GAZ Prod.

DECAY HEAT,

TOXICITY 
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OPALE : New data

Electromagnetic fission of secondary relativistic beams

F.Farget, WS DN IN2P3, 2014

Measured observables

236U*

A. Chatillon et al., Phys. Rev. Let. 124 (2020)
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OPALE : New data

LOHENGRIN

Measured observables
𝒀 𝑨 𝒁

𝑷 𝑬∗ 𝑱𝝅
A. Chebboubi et al., Eur. Phys. J. A 57 (2021) 335

CEA/DES/CAD, ILL

A. Chebboubi, WS NACRE
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OPALE : New data
EC-JRC-Geel, IFIN-HH, 
CEA/DAM/DIF, CEA/DES/CAD, 
LNL, AIEA

Prompt g-ray spectroscopy method
NEUTRON SPECTRUM

NEUTRON POPULATION

NEW ELEMENT
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OPALE : New data

232Th, 
233,235U,

238U (HPRL)
natZr,

nat,182,3,4,6W, 
57Fe.

Measured observables
g

Prompt g-ray spectroscopy method

EC-JRC-Geel, IFIN-HH, 
CEA/DAM/DIF, CEA/DES/CAD, 
LNL, AIEA
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OPALE : New data

Improve theoretical description 

of inelastic scattering

238U

DELCO 

EC-JRC-Geel, IFIN-HH, 
CEA/DAM/DIF, CEA/DES/CAD, 
LNL, AIEA

M. Kerveno, M. Dupuis, et al. PRC 104, 044605 (2021) 
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OPALE : New data

g
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b

OPALE : New data

g b DECAY HEAT

b DELAYED NEUTRON

FRACTION

ҧ𝑣 REACTOR MONITORING

NON-PROLIFERATION TOOL

But also fund. Nucl. Physics

{
b spectrum

γ β

𝑍
𝐴𝑋

𝑍+1
𝐴𝑋

b- decays

g

IFIC Valencia, U. Surrey,
U. Madrid, CIEMAT
IJClab, GANIL, LPC Caen, IP2I 
IAEA
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OPALE : New data
IFIC Valencia, U. Surrey,
U. Madrid, CIEMAT
IJClab, GANIL, LPC Caen, IP2I 
IAEA

From A. Algora

THE PANDEMONIUM EFFECT

γ β

b

From A. Algora

M. Estienne et al. PRL 123, (2019) 022502 

A. Algora, …, M. Fallot, W. Gelletly, EPJ A 57, 85 (2021)

From A. Algora
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OPALE : New data
IFIC Valencia, U. Surrey,
U. Madrid, CIEMAT
IJClab, GANIL, LPC Caen, IP2I 
IAEA

ഥ𝒗

b

E

K.-H. Schmidt, M. Estienne, M. Fallot et al., NDS 173, (2021), 54-117 
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New data

New evaluation 

methods

More feedbacks from ND “stakeholders”
a

OPALE : New data & much more!

More predictive 

models

b
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OPALE & nuclear physics

n
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CONCLUSIONS

25%

35%

40%

Ressources IN2P3

NEEDS/NACRE

SANDA*

* CNRS/IN2P3 3rd organism 
funded by SANDA 
after CEA & CIEMAT
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CONCLUSIONS

2025

Thank you for your attention …


