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Investigation on the Effect of Components’ Thickness of a Self-Powered
Neutron Detector (SPND) using MCNPX code

Ali Adeli Ahmadabadi’, Majid Khorsandi
Department of Radiation Application, Shahid Beheshti University, Tehran, Iran

Abstract:
Self-powered neutron detectors (SPNDs) are used devices that used in regions with a high

neutron flux, such as the reactor core. The characteristics of these detectors are that they do not
require a power supply, simple and radiation-resistant structure, relatively small size, good
resistance in conditions high temperature and pressure and high resistance to radiation damage.
Because of the variety of SPNDs, research is ongoing to determine the appropriate type and
optimal collection. Sensitivity is one of the parameters that is calculated for SPNDs so that more
sensitivity means better detector performance. In this work, MCNPX Monte Carlo code was used
to evaluate the effect of varying the thickness of SPND’s components on the sensitivity and the
results have been validated by comparing with literatures. The results obtained for the optimal
value for rhodium SPND are that the larger the emitter radius, the smaller the insulation thickness
and the longer the SPND length, the better. Also, the thickness of the collector does not have
much effect on the sensitivity value.

Keywords: SPND, Neutron Capture, MCNPX code, Rhodium emitter, Vanadium
emitter.
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