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Primary Neutron Spectroscopy

Assumptions:
• Scattering does not are primary peak shape
• Secondary, tertiary & break-up reactions are negligible

Mean & variance are dependent 
only on ion velocity distributions⟹
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Primary Neutron Spectroscopy

BI01.00003 – E. P. Hartouni
GO07.00007 – A. S. Moore
GO07.00010 – O. M. Mannion

NIF Cryogenic DT

- OMEGA Exploding Pusher DD & DT
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Primary spectra & Reactivity Weighting

Reactivity definition:

Reactivity weighting:

Reaction kinematics: � = �
1
2
� 12� 2

�

Cross-section

Distribution functions
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Hydrodynamic models can 
only access right/below 
Maxwellian locus
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∆� Hydrodynamic models can 
only access right/below 
Maxwellian locus

Low <K> 
large <vcm

2> Some NIF & OMEGA 
measurements are above 
Maxwellian locus



Energy Decomposition of Maxwellian
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Energy decomposition of a 
Maxwellian with T = 10 keV

Maxwellian locus

Isotropic bounds



Isotropic Distributions
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Region above red curves only accessed by anisotropic, non-Maxwellian distribution functions

Lower Bound: 
Target particle is stationary
stationary D                              stationary T    

Head-on collisions Beam-target collisions



Experimental Measurements
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OMEGA Exploding Pushers:
DD spectra imply non-Maxwellian distributions,
ion kinetic simulations (iFP) match these spectra

GO07.00010 – O. M. Mannion

NIF Cryogenic:
DT spectra imply non-Maxwellian distributions 
including some anisotropic

BI01.00003 – E. P. Hartouni
GO07.00007 – A. S. Moore



Conclusions
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