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Theoretical Calculation and Simulation of Thermal Neutron Response
Function for Boron-Lined Proportional Counter
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Abstract ; The thermal neutron response functions for boron-lined proportional counters are derived theo-
retically and simulation of responsivity is conducted with Monte-Carlo-based toolkit-Geant4. The results
of theoretical calculation are coincident with the simulational ones. In the present study, it is found that
responsivity varies along with the increase of the distance between incident direction and counter’s cen-
tral line and there is a responsivity peak in the case of vertical injection. The deductive expression is a
simpler and effective method compared with Monte-Carlo simulation and the results are reliable. This is

helpful for proportional counter design.

Key words: boron-lined proportional counter; Monte-Carlo simulation; response function; thermal neu-
tron; responsivity
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