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Introduction/context

• Evaluated thermal capture cross sections are of prime importance for  
reactor applications:
- Fission products, actinides, structural & light element activation 
- Incore, out of core

• Evaluated (nth,g) are related to Ig
• Evaluated (nth,g) are obtained from resonance parameters

• Evaluation of (nth,g) is not based on resonance parameters
-Using differential measurement (EXFOR)
-Using integral information (reactor simulations): xs related to other 

quantities (e.g. FY)

• Some (nth,g) are not measured but required for application (spent fuel, or 
astrophysics). What can be done ?
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(nth,g) sources (not ordered)

1. EXFOR
2. Holden 1991-1993 (compilation) + RIPL
3. k0 neutron activation
4. Atlas of Neutron resonances BNL-325, 2006, 2018
5. EAF-2010
6. JUKO Research reports 2000-2017
7. Sukhoruchkin 2009 and 2015
8. Standard
9. Systematics

10. ENDF/B
11. JEF(F)
12. JENDL
13. and more

https://doi.org/10.2172/10106551
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• Evaluated values (red) and compilations (blue) do not come from EXFOR alone

(nth,g) sources: Example 1



http://www.psi.ch/stars 2022.05.23/STARS/RD41 - ( 6 / 18) 

• Evaluated values (red) do not come from EXFOR alone

(nth,g) sources: Example 2



http://www.psi.ch/stars 2022.05.23/STARS/RD41 - ( 7 / 18) 

• Rules of selection applied for TENDL and some JEFF fission products
• Traceability
• Scripts based

(nth,g) Rules

https://www-nds.iaea.org/talys/

https://www-nds.iaea.org/talys/
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(nth,g) Rules
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(nth,g) Rules
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Implementation and validation

• Different tools were developed, followed by (extensive) testing
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Remarks on k0

• K0 generally good, with some exceptions
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Remarks on (nth,g) not measured 

• Short-lived fission products, or isotopes for astrophysics.
• What to do ? 
- Rely on systematics (HFR) for resonance parameters, 
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Remarks on (nth,g) not measured 

• Short-lived fission products, or isotopes for astrophysics.
• What to do ? 
- or simply on model variations for average values (thermal, MACS)
- (work performed with A. Koning, S. Goriely and D. Rochman)
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Remarks on (nth,g) not measured 



http://www.psi.ch/stars 2022.05.23/STARS/RD41 - ( 17 / 18) 

Remarks on (nth,g) not measured 
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Conclusion

-There is a need for international recommendations on 
(nth,g), RIPL-like,

-Need of clear rules, traceability, 

-Need of accessibility in a computer format (and eventually 
reports/papers) 

-(nth,el), Ig, RP are also important,
-(nth,g) for 8892 isotopes can be needed.
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