
Event-by-Event Correlations of 239Pu(n,f)
James Baker Jr, Stefano Marin, Nathan Giha

University of Michigan
Dr. Sara Pozzi, pozzisa@umich.edu

Consortium for Monitoring, Technology, and Verification (MTV)

This work was funded in-part by the Consortium for Monitoring, Technology, and Verification under 
Department of Energy National Nuclear Security Administration award number DE-NA0003920

• Develop an enhanced 
understanding of the 
correlation between 
angular momentum and  
excitation energy in 
neutron induced fission of 
Pu-239 from the Chi-Nu 
experiment

• How accurately can the Chi-
Nu apparatus determine 
the relationship between 
angular momentum and 
excitation energy in 
neutron induced fission?

Introduction and Motivation

Mission Relevance
• This work allows for the 

development of reliable 
correlations between excitation 
energy and angular momentum in 
neutron induced fission 

• Better characterization of the 
gamma-ray spectra’s dependence 
on incident neutron energy

• More effective active interrogation

Technical Approach
• We helped validate our analysis of gamma-ray 

spectra by comparing our neutron spectra to those 
calculated by Dr. Keegan Kelly from LANL (Kelly et al., 
2020)

• Figure below simply illustrates how we differentiated 
multiplicity matrices to obtain differentiated 
covariance and spectrum matrices

MTV Impact
• MTV has impacted me in multiple amazing ways as follows:

– Develop research and data analysis skills which I 
would have not achieved in my academic 
courses

– Network with national labs around the country 
(ORNL, LBNL, LLNL)

– Present and participate in the MTV workshop 
better preparing me for the scientific 
community

• I have been able to meet with multiple national labs (LBNL, 
LLNL, ORNL, BNL, LANL) and hope to obtain an internship 
at one of them next summer

• Technology transitions
– Theorists would be interested in our results 

because it supports a different model than is 
currently accepted for fission

– This research and analysis was done in 
collaboration with LANL. Specifically, Dr. Keegan 
Kelly

Conclusion
• Further corrections from wrap around and unfolding 

need to be done before we can conclude anything 
from these correlations

• This work positively impacts the NNSA mission by 
allowing for better characterization of the Pu-239 
neutron induced fission gamma spectrum with respect 
to incident neutron energy. Therefore, directly effects 
SNM identification through active interrogation 
around the world

Next Steps
• Future work for this analysis is to perform 

wrap around, and unfolding corrections. As 
well as apply similar analysis to obtain 
neutron-neutron and gamma-gamma 
correlations for the Chi-Nu data set

Results

• (Right) Fully differentiated covariance 
cube 

• (Left) Total covariance matrix with 
alpha background correction

Expected Impact
• Future textbooks descriptions of the 

relationship between angular momentum 
and excitation energy of neutron induced 
fission

• Theorist’s models and mechanisms behind 
the angular momentum-excitation energy 
relationship in neutron induced fission


