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Donald L. Smith: “Probability, Statistics, and Data Uncertainties
in Nuclear Science and Technology”, OECD/NEA, 1991

® iZ#E(F3 (Standard deviation): oy = std(x;) = 4/var(x;)

v #4598 (Covariance) :
M = cov(x;, X;) =< (X _moi)(xj —moj) >

o FHEA{%HK (Correlations) :

v S (Variance): i =Var(x)=<(x - my;)> > fori=1n

Hij cov(X;, Xj)
Pi " Jrny st td
Mt S (x)xs (Xj)

BT, 98k - 2438147 51 (variance-covariance matrix) &FESS,

— f#iEEE D(symmetric). IEEE (positive definite) D775

(Mg =(x): mean value)

fori, j=1,n withi= j

where, —1< p; <1
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v' Donald L. Smith: “Nuclear Data Uncertainties in 2004: A Perspective,” Int.
Conf. on Nuclear Data, Santa Fe, Sep. 2004. --+ Thus, the principal motivations
for understanding uncertainty and developlng methods that apply the tools of statistics
stem mainly from practical considerations. These can be summed up by the “big three”
motivators: “safety,” “cost,” and “reliability.”

v" M. Salvatores: “Advanced fuel cycles and R&D needs in the nuclear data field ,”
Workshop on Nuclear Physics and Related Computational Science R&D for
Advanced Fuel Cycles (GNEP), Maryland, Aug. 2006.

a tight co-operation
A major challenge: the

nuclear data covariance assessment.
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v T.Kawano and K.Shibata: “Uncertainty Analysis in the Resolved Resonance Region
of 235U, 238U and 239Pu with Reich-Moore R-Matrix Theory for JENDL-3.2,” J. of
Nuclear Science and Technology, Vol.39, No.8, Aug. 2002. --- In this method,
uncertainties in the total, capture, and fission cross sections are assumed, then uncertainties in
the resonance parameters which reproduce the accuracy of the cross sections are estimated by
means of the error propagation.

v" N.M.Larson: “SAMMY: an ORNL Tool for Generating Covariance Matrices in the
Resonance Region ,” Workshop on Nuclear Physics and Related Computational
Science R&D for Advanced Fuel Cycles (GNEP), Maryland, Aug. 2006.

*Customary method

*Retroactive method
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v’ K.Shibata, et al.:“JENDL-3.2 Covariance File,” Int. Conf. on Nuclear data for Science
and Technology (ND2004), Sep. 2004. --- The physical quantities for which covariances
are required are cross sections, average number of emitted neutrons per fission, resolved and
unresolved resonance parameters, the first order Legendre-polynomial coefficient for elastically
scattered neutrons, and fission neutron spectra. Covariances were prepared for 16 nuclides: H,
108, 160, 23Na, Cr, 5°Mn, Fe, Ni, Zr, 233U, 235U, 238U, 239py, 240py and 241Pu.

v K.Shibata, et al.:“Japanese Evaluated Nuclear Data Library Version 3 Revision-3:
JENDL-3.3,” J. of Nuclear Science and Technology, Vol.39, No.11, Nov. 2002. ---
In JENDL-3.3, covariances are included for 20 nuclides, as indicated in Table 2 (*H, 1°B, 11B, 160,
23Na, 48Ti, V, 52CI’, 55Mn, 56|:ey 59C0, 58Ni, GONi, QOZr' 233Uy 235Uy 238U, 239PU, 24OPU, 241pu)_ The
covariances for 8Ti, V, and 5°Co were newly evaluated for JENDL-3.3.

v' P. Oblozinsky: “International effort and covariance vision, ” Workshop on Nuclear
Physics and Related Computational Science R&D for Advanced Fuel Cycles (GNEP),
Maryland, Aug. 2006.

Produce crude, yet reasonable
covariances for all nuclei in ENDF/B-VI1.0

Produce quality results, include into ENDF/B-VII.2, release ~2015
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v K.Kosako: “Covariance Processing Code: ERRORJ,” Proc. of the Specialist Meeting
on Reactor Group Constant, JAERI-Conf 2001-009, Feb. 2001.

Inctions of covariance data for cross sections including resonance parameters, angular
distribution and energy distribution

v" G. Chiba and M. Ishikawa: “Revision and Application of the Covariance Data
Processing Code, ERRORJ,” Int. Conf. on Nuclear data for Science and Technology
(ND2004), Santa Fe, Sep. 2004.  --- ERRORJ is the only code that can process the
covariance data of the Reich-Moore resolved resonance parameters and the unresolved resonance
parameters in the world. Now, the new version, version 2.2, has been developed and is released
with improved reliability. .... Covariance data contained in ENDF/B, JEF(F), and JENDL are
processed. Large differences are observed in the covariance between these nuclear data files.

v" M.E. Dunn, et al.: “ORNL Cross-Section Covariance Processing Capabilities, ”
WorkshoF on Nuclear Physics and Related Computational Science R&D for Advanced
e

Fuel Cycles (GNEP), Maryland, Aug. 2006. PUFF-1V Module

Processes ENDF/B Files 31,
32 and 32 Group
averages of covariances Resolved region data

existing ENDF/B unresolved formats
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