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Sensitivity Analysis of Neutron Cross Section for Graphite and Lead by
Using MCNP Code and Experimental Data

A. Parvazian*!, M. Sadeghi®
1- Department of Physics, Isfahan University of Technology, P.O. Box: 84156-83111, Isfahan - Iran
2- Isfahan Production and Research Center, AEOI, P.O. Box: 84156-83111, Isfahan - Iran

Abstract: Because of the importance of safety in a nuclear system, nuclear data which are used in
neutronic reactors design must be in a good accuracy. So examination and enhancement of nuclear data
are of great importance. The aim of this work is to investigate the neutron cross section with carbon and
lead and consequently improving them. In a research program conducted at the Isfahan Production and
Research Center, blocks of lead and graphite were used. In the core of lead and carbon blocks, we placed
an Am-Be source and then measured the flux of neutron outside of the assembly. The flux distribution
was also calculated theoretically by MCNP code and the results were compared with the experiment.
Comparison of the computation and the experimental results showed that the carbon sensitivity
coefficients in the range of energies lower than 1MeV are negligible, while for the higher energies,
especially between 5 to 6 MeV, these coefficients are nearly 5 percent. Also, lead sensitivity coefficients
was varied from 0.2 to 0.67 for different energies. Finally, with the help of defining sensitivity
coefficients, the values of cross section were varied. By using more advanced equipment for fast neutron
detection, we are able to find better results in the other range of energy groups.

Keywords: Neutron Sources, Cross Sections, Neutron Flux, Nuclear Data Collections,
Sensitivity Analysis, Monte Carlo Method, MeV Range
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y— ENDF: Evaluated Nuclear Data File

Y- Double Differential Cross Section

ey 9

v- Reaction Rate
f-Perturbation

o- Sensitivity Coefficient
#- Adjoint
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