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Calculation of the Neutronic Parameters in Fast Nuclear Reactors by Using
Monte Carlo Method

M. Shayesteh', R./Azarkhalili Aghmiyoni', A. Abdi Saray*"?, M. Zaree Ronizi'
1. Department of Physics, Imam Hossein University, P.O.Box: 16575-347, Tehran — Iran
2. Department of Nuclear Engineering, Faculty of Advance Sciences and Technologies, University of Isfahan, P.O.Box: 81746-73441, Isfahan — Iran

Abstract: In this study, a computer program is implemented to calculate the neutronic parameters of a
multiplier system by Monte Carlo method. This program is able to perform the calculation of various
parameters such as the effective multiplication factor, neutron flux distribution, and effective delayed
neutrons of the system. This program calculates the prompt and the total multiplication factor of neutrons
separately, then it can be used to calculate the effective fraction of delayed neutrons by the use of the
eigenvalues and also the prompt method. The results obtained for the effective neutron multiplication
factor and the neutron flux distribution are compared with the experimental measurements and the results
of using MCNP4C code. In this approach a good agreement between them was obtained. The comparison
between the obtained results for the effective fraction of delayed neutrons of the prompt method with
those of the experimental measuremants and other applied methods showed that the prompt method is a
suitable approach for the calculation of the effective fraction of delayed neutrons.

Keywords: Effective Delayed Neutron Fraction, Effective Multiplication Factor, Neutron Flux,
Monte Carlo Method
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