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This study presents numerical and analytical investigations aimed at optimizing the measurement of ultra-
cold neutron (UCN) loss factors on various materials using the gravitational [1] spectroscopy method. The
optimization of experimental setup geometry was performed through numerical simulations, allowing for
the determination of optimal parameters to enhance measurement accuracy. Within the UCN gas [1] model
framework, time dependencies of storage, filling, and emptying of neutron vessels were calculated, and mea-
surement uncertainties for UCN loss factors were evaluated for different materials (deuterated polyethylene,
diamond-like carbon, and beryllium). Estimated exposure times were obtained, and the dependence of sta-
tistical data collection time on the sample surface area was analyzed, enabling the determination of optimal
experimental conditions. The results of this study can be utilized to improve the precision and efficiency of
experiments investigating ultracold neutron interactions with surfaces.
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