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Summary

• Observations and questions for JEFF-4T1
• Conclusion for JEFF-4T1

• Observations and questions for ENDF/B-VIII.0
• Conclusion for ENDF/B-VIII.0
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Main observation 1: JEFF-3.1.1 vs JEFF-4T1

• k∞ reactivity loss 
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Main observation 2: JEFF-3.1.1 vs JEFF-4T1

• 239Pu production loss 
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Main observation 3: JEFF-3.1.1 vs JEFF-4T1

• Mismatch between JEFF-4T1 and the standards
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Goal/question

• JEFF-3.1.1 is believed to be the reference from industrial partners (reactivity and 
239Pu production)
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Goal/question

• JEFF-3.1.1 is believed to be the reference from industrial partners (reactivity and 
239Pu production)

• JEFF-3.3 and JEFF-4T1 are not performing as JEFF-3.1.1
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Goal/question

• JEFF-3.1.1 is believed to be the reference from industrial partners (reactivity and 
239Pu production)

• JEFF-3.3 and JEFF-4T1 are not performing as JEFF-3.1.1

• Can we modify the RRR of JEFF-4T1 235,238U and 239Pu to reproduce JEFF-3.1.1 k∞, 
239Pu concentration and the thermal standards ?
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Goal/question

• JEFF-3.1.1 is believed to be the reference from industrial partners (reactivity and 
239Pu production)

• JEFF-3.3 and JEFF-4T1 are not performing as JEFF-3.1.1

• Can we modify the RRR of JEFF-4T1 235,238U and 239Pu to reproduce JEFF-3.1.1 k∞, 
239Pu concentration and the thermal standards ?

• Our sensitivity to k∞ has identified 17 RRR parameters
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Goal/question

• 2 methods applied, independently
- TMC (random variations of the 17 parameters, ± 1%)
- MOCABA (equivalent to GLLS, 17 parameters, ± 1%)

• Chi2 on k∞, 239Pu concentration and 5 standards 
(± 100 pcm, ± 1 %, and standard uncertainties)
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Sampling JEFF-4.T1 RRR 17 parameters
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Best 17 parameters
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Best 17 parameters

• TMC: modified JEFF4-T1 in good agreement with the standards, but not with k∞ and 
239Pu

• Mocaba: contrary 

• Conclusion: with the current JEFF-4T1 RRR for 235,238U and 239Pu, no agreement 
foreseen between k∞ ,239Pu concentration, and the standard cross sections, while 
moderately changing the RRR parameters.
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In the following slides, study with ENDF/B-VII.1 and ENDF/B-VIII.0
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Main observation 1: ENDF/B-VII.1 vs ENDF/B-VIII.0

• Note 1: RRR for 238U and 239Pu are the same in ENDF/B-VIII.0 and JEFF-4.T1
• Note 2: for ENDF/B-VIII.0, 21 RRR parameters are considered

• k∞ reactivity loss 
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Main observation 2: ENDF/B-VII.1 vs ENDF/B-VIII.0

• 239Pu production loss 
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Main observation 3: ENDF/B-VII.1 vs ENDF/B-VIII.0

• Mismatch between ENDF/B-VIII.0 and the standards



http://www.psi.ch/stars 2022.10.12/STARS/RD41 - ( 18 / 21) 

ENDF/B-VII.1 vs ENDF/B-VIII.0

• Same approach as for JEFF-3.1.1 and JEFF-4T1: 
-Randomly vary 21 most sensitive RRR parameters
- Search agreement with the standards and with k∞ and 239Pu production 

(from ENDF/B-VII.1)

• Can a solution be found without changing too much the RRR of 235,238U 
and 239Pu  ?
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Best 21 parameters
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Best 21 parameters

• TMC: modified ENDF/B-VIII.0 in good agreement with the standards, but not with keff, 
Pu9

• Mocaba: contrary

• Conclusion: 
- with the current ENDF/B-VIII.0 RRR for 235,238U and 239Pu, no agreement foreseen 

between keff, Pu9 concentration, and the standard cross sections.
- But the agreement is a bit better then for JEFF4-T1 (because the prior is a bit

better)
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Conclusion

• Both libraries (JEFF4-T1 and ENDF/B-VIII.0) provides different performances 
compared to their industry references (JEFF-3.1.1 and ENDF/B-VII.1)
- Loss of reactivity
- Loss of 239Pu production

• The causes are partly from changes in the RRR of 235,238U and 239Pu.
• Both libraries share the same RRR for 238U and 239Pu.

• Changing moderately the RRR of 235,238U and 239Pu does not allow to correct for these 
deficiencies, and at the same time to agree with the 5 thermal standard cross 
sections.
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Backup slides
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Backup slides
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Backup slides
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Backup slides
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Backup slides
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