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Measurement of Neutron Source Energy Spectrum

Using BF; Bonner Multisphere Spectrometer
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Abstract: To solve the problem of lacking sensitive elements in the neutron energy spectrum
measuring device caused by the shortage of * He gas and the increasingly expensive price, a set of
BF, proportional counter multisphere spectrometer system is developed. Based on the Monte
Carlo method, the detailed structure of the multisphere spectrometer system is modeled, and the
energy sensitivity of the detector is obtained through simulation calculation. The energy response
sensitivity of the spectrometer system is calibrated using 2. 86 MeV and 14.84 MeV energy
neutrons on the Cockcroft-Walton accelerator in China Institute of Atomic Energy, and the
energy response sensitivity of the spectrometer system under experimental conditions is
determined with the simulation results. Using this spectrometer system, the energy spectrum of
the *! Am-Be neutron source is measured, and the measurement results are deconvoluted using

the self-edited Gravel algorithm. Comparison of the energy spectrum obtained from the unfolding
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spectrum with the standard energy spectrum of the *'' Am-Be neutron source shows that the two

spectra are in good agreement within the overall uncertainty range less than 21.46% , which

verifies the high reliability of the multisphere system. This spectrometer system with BF; gas as

the sensitive element is expected to be widely used in the case where He gas is scarce.
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