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A Study to Calculate the Thickness of the Radiation-Affected Layer in
Rhodium-Containing Materials for Nuclear Applications

Malak Al-Ali2

Abstract

This study investigates the application of a model to estimate the
radiation damage of rhodium under thermal neutron flux conditions,
mimicking the operating environment of nuclear reactors. The model is
based on a simple yet effective concept: tracking the decrease in the
number of reactive nuclei over time, depending on the reaction cross-
section and neutron flux, and then converting this decrease into a tangible
physical indicator: the thickness of the radiation-affected layer. This
correlation between nuclear behavior and outcome gives the model clear
practical value. The application relies on rhodium data, calculating the
thickness of the radiation-affected layer over different operating periods.
This calculation reflects the cumulative nature of nuclear reactions, where
the material becomes less reactive over time, which directly impacts the
rate of damage. Notably, rhodium exhibits a lower degradation rate
compared to common absorbers, opening the door to its use in applications
requiring long-term stability, such as neutron detectors or protective
coatings in radiation environments. The model also stands out as a
preliminary estimation tool that can be built upon in more complex studies.

Keywords: Rhodium, radiation-affected layer thickness, thermal neutron flux.
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