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Abstract:
While large-scale facilities like SINQ remain the gold standard for high-flux neutron research, they are increasingly oversubscribed and geographically centralized. The recent closure of several regional reactors has created a void for rapid prototyping and long-duration experiments. Addressing this gap is a core objective of the IAEA Coordinated Research Project (CRP) F12027, which aims to enhance the utilization of research reactors for practical neutron imaging applications. In alignment with this mission, we herein evaluate the zero-power CROCUS reactor (100 W) as a complementary source for neutron imaging.
We present a quantitative comparison of neutron imaging performance between the CROCUS reactor and the SINQ spallation source using identical test samples. We assessed spatial resolution, signal-to-noise ratio (SNR), and flux statistics. While acquisition times differ by orders of magnitude, we analyse the "information equivalence" of the resulting radiographs to determine the practical detection limits of the low-flux environment.
Our results quantify the trade-offs required to operate at zero power, specifically focusing on how optimized scintillator selection and careful beam design can compensate for the low neutron fluence. We conclude that CROCUS is a viable, accessible alternative for specific non-destructive testing applications, capable of offloading preliminary imaging tasks from standard neutron sources while fulfilling the IAEA’s mandate for expanded reactor utilization.

