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Chi-Nu Goals, Method, and Challenges
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® Method ® Challenges
@ Double TOF e EM™ >0.7 MeV
o PPAC target <20 MeV
® Ef <2 MeV o E% >0.01 MeV
o 22°5Lj-glass <10 MeV
o E2 > 800 keV o Detailed

e 54 Liquid Scint. Uncertainties
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The Chi-Nu Arrays




MCNP® 6Lj-glass Detector Response Matrix

Detector Response Changes with Experimental Environment
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What is the Average n Energy Upon Detection?
Average Neutron Energy Upon Detection, E’ (MeV)
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E' is the relevant energy for
considerations of Nuclear Physics,
Not E;!
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Method of PFNS Extraction: Ratio-of-Ratios Method'

® Based on the approximate equality of D., — Double Ratio
C(pa(E). Er) _ Cps(E), Er) _ C(Pa(E), Er)/pa(Er)
poz(El‘) ,UB(Et) C(pmaxw(E)a Et)/pmaxw(Et)
® True within ~5-10% for a typical PFNS

Average over reasonable

o U Wwatt (T=0.988 MeV; E=0.549 MeV) PFENS range and set equal
o *PuWatt (T=0.966 MeV; E =0.663 MeV) to the experim ental ratio

#2Cf Watt (T=1.025 MeV; E =0.769 MeV)
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235 Combined °Li-glass and Preliminary L.S. Results
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Preliminary 23°Pu PFNS: 2"-Chance Fission Region
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Future Directions

® Systematic Uncertainties:
® MCNP® nuclear physics
@ Background normalization
@ Other sources

@ More sophisticated analyses
® Forward Analysis
e max(L£) or min(x?)
o Maxwellian & Watt PFNS
o CoHs; (LAM), CGMF
@ Unfolding
o MCMC p(E) Variations
o ROOT routines
o SVD, Bayesian Analysis

® Finalize HE analysis of 23°U
® Finalize LE analysis of 2°Pu
® Analyze HE 2*°Pu data
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1) Create Input Model PENS

2) Create MCNP Output from

Maxwellian, Watt, Los Alamos Model

Response Matrix

3) Compare to Data,
Calculate Fit Metric,
and lterate
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233) Ratio-of-Ratios, 2-3 MeV
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Intermediate CoH, Fit

PFNS (arb. units)

EST.1943

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA

102 10" 1
Initial Outgoing Neutron Energy (MeV)

90f9

)

RXS
—:ﬂ



