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Utilising *He Scintillation Detectors

@ A TENA Based Interrogation Setup for the Detection of SNM

This work presents initial steps toward assessing the feasibility of using high-pressure helium-4 (He-4) scintillation detectors in an active-interrogation system utilising the
Threshold Energy Neutron Analysis (TENA)[1][2] technique for the detection of special nuclear materials (SNMs). The proposed setup consists of a deuterium—deuterium (DD)
based Inertial Electrostatic Confinement (IECF) fusor as the interrogation source, arrays of Arktis S670 He-4 detectors, and the detection of neutrons with energies higher
than the probing source (~2.45 MeV), which serves as a robust indicator of the presence of SNM.
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Discussion & Further Work

The results show that there is an increase in high-energy deposits into the detector when UO2 is located inside the container, increasing with the enrichment of the material, indicating the
detection setup may be a viable solution for the detection of SNM.

Future work will look to

* |nvestigate the impact of different experimental setups varying the position of material, amount of material, number of detectors, neutron rate and shielding material
 Extend the simulation model to produce and collect scintillation light to improve the accuracy of the model.

 Compare simulation results to experimental setups
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