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Space-based monitoring of compliance with the Outer Space Treaty currently relies on indirect indicators of weaponization rather than direct detection of concealed nuclear material. This work investigates whether naturally occurring space protons and their secondary neutrons can serve as an effective, persistent interrogation source for objects in orbit. We use idealized satellite geometries and Monte Carlo radiation transport simulations to estimate rates at which these particles strike candidate special nuclear material payloads and induce fission or other neutron-producing reactions [1, 2], using evaluated nuclear reaction data [3]. The resulting prompt and delayed neutron emissions are propagated to notional high-efficiency detectors to study their time structure, multiplicity, and energy spectra [1] relative to typical orbital neutron backgrounds [4-6]. Initial results indicate that proton interactions with typical spacecraft structures produce forward-biased neutrons capable of inducing fission of kilogram-scale special nuclear material [1, 2]. These findings motivate the evaluation and possible new measurements of cross-sections for relevant proton-induced nuclear reactions.  The application also requires investigation of realistic geometries, shield configurations, and detector response models that are critical to assessing the ultimate feasibility of this space-based verification concept [4-6].
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