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Nuclear data and standards 
 
A common European approach to the safety evaluation  
of present-day and innovative reactor systems and of the fuel cycle 
 
• safety assessments: very detailed simulations of reactor behaviour 

in nominal, incidental and accidental conditions 
 

• precise simulation of all relevant nuclear reactions 
 

• accuracy of these calculations is largely determined by the accuracy 
of the nuclear data 
 

How well can we calculate neutron fields, reaction rates, nuclide inventories, radioactivity, 
dose rates, decay heat, …? 

 
What is the penalty for inaccuracy? 
   - Safety margins for power distribution, reactivity coefficients, burnup/time to refuel, 

enrichment, shielding, spent fuel storage, … 
   - We miss processes with low probability 
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Applications: fission and fusion, radiation protection, nuclear medicine, 

nuclear security and safeguards, object and materials analysis 

 

Science: reactions and structure of nuclei, astrophysics, basic physics 

Role of nuclear data 
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Neutron induced reaction  
cross sections  
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Time-of-flight method 

•  neutron energy determined from time-of-flight  
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Accelerator-based 
white neutron sources  
with time-of-flight  
measurements 
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Neutron production 

1.  High-energy electrons (40 – 200 MeV) 

Photonuclear 
reactions 

Bremsstrahlung 
production 

2.  High-energy protons (1 – 20 GeV) 

GELINA at JRC 

n_TOF at CERN 
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GELINA 
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n_TOF 
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GELINA - n_TOF at CERN 

GELINA 
 
• 150 MeV electrons 
 
• excellent time resolution 
 
• low peak neutron flux 
 
• high pulse repetition rate (up to 800 Hz) 
 
• 12 flight paths up to 400 m 
 
• transmission measurements 
 
• calibration of data 
 
• nuclear safety and security 
 

n_TOF 
 
• 20 GeV protons 
 
• good time resolution 
 
• very high peak neutron flux 
 
• low pulse repetition rate (~ 0,4 Hz) 
 
• 1 flight path 182 m 
 
• radioactive targets, rare isotopes 
 
• small targets 
 
• basic nuclear physics 
 
• nuclear astrophysics 
 
• nuclear technology 10 
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Collaboration JRC - n_TOF 
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1999 2013 

5 IRMM co-authors 
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241Am(n,) cross sections  

IRMM 

CERN 
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240,242Pu(n,f) cross sections  

IRMM CERN 

242Pu(n,f) 
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EURATOM projects 

• Transnational access to facilities 
• Joint research activities 
 
n_TOF-ND-ADS:  High precision cross section data relevant for 

transmutation and for the development of accelerator-driven systems 

 
EUROTRANS-NUDATRA: European Research Programme for the 

Transmutation of High Level Nuclear Waste in an Accelerator Driven System 

 
CANDIDE: Coordination Action on Nuclear Data for Industrial 

Development in Europe 

 
ANDES: Accurate nuclear data for nuclear energy sustainability 

 
EFNUDAT: European Facilities for Nuclear Data Measurements 

 
ERINDA: European research infrastructures for nuclear data applications 
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Infrastructure coordination & development 

 

New neutron beams, new experimental 
equipment, new evaluation methods, 
Myrrha safety case, access to validation 
experiments, transnational access, target 
preparation 

2013-2017 
 
36 partners 
CIEMAT, ANSALDO, CCFE, CEA, CERN, 
CNRS, CSIC, ENEA, GANIL, GSI, HZDR, 
IFIN-HH, INFN, IST-ID, JRC, JSI, JYU, 
KFKI, NNL, NPI, NPL, NRG, NTUA, PSI, 
PTB, SCK, TUW, UB, UFrank, UMainz, 
UMan, UPC, UPM, USC, UU, UOslo 

CHANDA 

Challenges in nuclear data  
for the safety of European  
nuclear facilities 
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CERN, n_TOF, EAR2 nuclear target preparation and characterisation 

Neutron fluence  
x 18-25 w.r.t. EAR1 

2014 and beyond 
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Conclusions 

• Tight safety margins present-day and future nuclear energy systems put 

challenging constraints on the accuracy of the nuclear data files 

 

• Significant challenges: quality and accuracy of nuclear data, facilities, 

experimental techniques and measurements, target preparation and 

characterisation 

 

• nTOF-CERN and JRC have the two leading nuclear data facilities in Europe: 

complementary and a lot of synergies 

 

• A long tradition of collaboration and exchange of scientists and knowledge 

 

• Successive common EC projects  

 

• A lot of potential for future collaborations 
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