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Effect of covariances of experimental data on reaction model
parameters estimation
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Yuji UENOHARA**** and Yukinori KANDA*

Evaluation of nuclear reaction cross sections needs model parameters when it is performed by means of

model calculations.

As concerns the calculation of optical model and Hauser-Feshbach model, they call for
optical model parameters and level density parameters.

Bayesian method is applied to detemine model para-

meters that yield the consistent cross sections with experimental data.
The experimental data that are usable in this estimation, are neutron induced reactions ltotal, (n, p),

(n, @), and (n, 2n)}.
are found in them.
experimental data.
rices.

Here, some of data are presented with incomplete error information, and no correlation
Estimation of model parameters must be done with both reasonable error and covariance of
Therefore it is necessary to re-evaluate the experimental errors and make covariance mat-

The model parameters are estimated by both the original experimental errors and the re-evaluated errors.
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Fig. 1  Auto and Cross Correlations of **Co (n, p) Cross Sections. The first column is ENTRY num-

ber and the second is SUBENT number of EXFOR file.

The third column is standard devia-

tions with correlation matrix estimated by the EXPERT SYSTEM.
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Table 1  Optical Model Parameters for Neutron, Proton, and @-Particle.
The upper row of posterior parameter : experimental data without covariance and the lower row:
experimental data with covariance.
Neutron Proton a-Particle
Parameter Prior Posterior Prior Posterior Prior Posterior
Real 53.94 43.25 191.8
Potential 56.3 193.0
Vo [MeV] 47.80 46.19 193.3
Imaginary 10.32 4.062 21.11
Potential 13.0 4.20 21.0
W [MeV] 12.34 4.187 21.02
Real - 1.165 1.175 1.369
Radius 1.17 1.16 1.37
10 [fm] 1.275 1.215 1.401
Imaginary 1.179 1.239 1.448
Radius 1.26 1.37 1.37
s [fm] 1.018 1.362 1.379

*) Volume absorption type for @-Potential.
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Fig. 2 Comparison of Level Density Parameters for
Ni, Co, Fe, and Mn. Solid line indicates prior
parameters. Dashed line is posterior para-
meters estimated by original errors, and dot-
dashed line is estimated by re-evaluated
errors and covariances.
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Fig. 3 Comparison of Calculated and Experimental
®Ni (n, p) Cross Sections. Solid line indi-
cates calculated cross section by prior
parameters. Dashed line is posterior para-
meters estimated by original errors, and dot-
dashed line is estimated by re-evaluated
errors and covariances. ’
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Fig. 4 Comparison of Calculated and Experimental
%Ni (n, p) Cross Sections. Solid line indi-
cates calculated cross section by prior
parameters. Dashed line is posterior para-
meters estimated by original errors, and dot-
dashed line is estimated by re-evaluated
errors and covariances.
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Fig. 5 Comparison of Calculated and Experimental
®Co (n, p) Cross Sections. Solid line indi-
cates calculated cross section by prior
parameters. Dashed line is posterior para-
meters estimated by original errors, and dot-
dashed line is estimated by re-evaluated
errors and covariances.
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Fig. 6 Comparison of Calculated and Experimental
%Co (n, @) Cross Sections. Solid line indi-
cates calculated cross section by prior
parameters. Dashed line is posterior para-
meters estimated by original errors, and dot-
dashed line is estimated by re-evaluated
errors and covariances.
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Fig. 7 Comparison of Calculated and Experimental
%Co (n, 2n) Cross Sections. Solid line indi-
cates calculated cross section by prior
parameters. Dashed line is posterior para-
meters estimated by original errors, and dot-
dashed line is estimated by re-evaluated
errors and covariances.
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