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The self-shielding effect of sample on sample flux for one typical
research reactor

Ehsan Boustani, Mostafa Hassanzadeh™

Reactor and Nuclear Safety Research School, Nuclear Science and Technology Research Institute,
14395-836, Tehran, Iran.

Abstract

The efficiency of the production of radioisotopes in a research reactor is influenced by different parameters
such as the knowledge of the neutron flux and their uncertainty. Also, this production is dependent to both
the spectra and the shape of the neutron flux, sample characteristics and irradiation conditions in the reactor
core. Determination of irradiation uncertainty requires careful consideration of all possible sources of
uncertainty. The effect of sample self-shielding is one of the effective factors in the occurrence of radiation
uncertainty, which depends on the number and geometry of samples or their densities. In this paper, the
effect of increasing the number and density of samples in a core of one typical medium power research
reactor is investigated and shown that it can cause uncertainty of 7% and 12%, respectively. However,
according to the obtained results in this paper, paying attention to the density and number of samples in
situations where their value exceeds a certain limit, will be one of the main conditions for including
uncertainty.

Keywords: Research reactor, Sample irradiation, Activity, Uncertainty, Self- shielding
effect.
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