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Cascading Gamma-ray and Multiplicity (CGM) 

 Originated from CoH code10

 Samples nuclei decay based on 
Hauser-Feshbach (HF) model9

 Implemented in MCNPX V2.7.08

– Passed Excitation energy (Ex) value

– Calculate decay probabilities for 
neutrons & photons using Monte Carlo 
& deterministic methods

– Returned secondary gammas
– Provided ability to correlate secondary 

gammas11
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CGM Modifications in MCNP 6.2
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CGM Modifications in MCNP 6.2

 Modified to return neutrons 
 Excitation energy (Ex) passed to CGM has changed:

 Neutron captures forced to analog
 MCNP6 – 9th entry on PHYS:N card
 MCNPX – 8th entry on PHYS:N card
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1. Activate ACE or CGM for neutron 
interactions

2. Create an F1 tally for neutrons & 
photons

3. Use the pulse-height light (PHL) 
tally option with an F8 tally to pair 
the neutron & gamma F1 tally for 
coincidence counting 

4. Bin the tally results by the # of 
neutrons and gammas produced
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ACE samples the same Mγ
distribution or all Mn!

CGM has unique Mγ for each neutron 
multiplicity Mn!
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 CGM modified to return neutrons
 Provides a distribution of secondary 

gammas instead of binary ACE
 Correlation of secondary neutron 

and gammas based on HF model
 Slight differences in average 

multiplicities between CGM/ACE
– Future work to resolve
– CGM suggested as theoretical model; 

continue utilizing ACE when average 
multiplicities are needed

Conclusions
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