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Optimizing Rhodium and Vanadium Self-Powered Neutron Detector to
Investigate the Effect of Geometry and Structural Materials on its Neutron
Sensitivity

S. Salimi, Z. Moradi, M. Khorsandi’

Radiation Application Department, Shahid Beheshti University, P.O.BOX: 1983963113 Tehran, Iran.
Abstract:

Self-powered neutron detectors (SPND) are widely used in reactors to monitor the neutron flux.
Simplicity of structure and operation is one of the most important features of self-powered
detectors. In this study Vanadium and Rhodium are simulated as delayed emitters using the
MCNPX Monte Carlo tool. In the investigation of SPND performance, the calculation of neutron
sensitivity is a main and key parameter. In this study, the dependence of this key parameter on
detector dimensions and materials has been investigated. The neutron sensitivity of Rhodium and
Vanadium's emitters is 3.858x10%° A.cm?.s and 2.123x10% A.cm?.s respectively. This study will
be useful in evaluating the behavior of other SPNDs, especially delayed SPNDs. Overall results
showed that in terms of increased neutron’s interaction within emitter and space charge effect in
insulator, the selection of an optimized emitter radius and the insulator thickness is more
important than other factors such as the collector thickness and the length of SPND.
Keywords: Self-powered Neutron Detectors, Neutron sensitivity, Emitter, Collector,
Insulator, MCNPX simulation.
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