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ABSTRACT: 

We describe the use of high-pressure He-4 drift tubes for MeV neutron spectroscopy. He-
4 has one of the largest collision cross sections with fast neutrons in the 0.4 to I 0 MeV 
range. Even for mono-energetic neutrons, however, the energy distribution of recoil 
alpha particles is a continuum with an upper limit corresponding to 64% of the incident 
neutron energy. The fraction of low-energy recoil alpha is significantly higher than the 
high-energy recoils near the upper limit. Therefore, discrimination of alpha particle 
signals from Compton electron signals with comparable amplitudes is essential for good 
efficiency and energy resolution. Measurements using 10-bar He-4 detectors show that 
neutron/gamma discrimination using pulse-shape discrimination is feasible. Energy 
spectrum from beta-delayed neutrons of N-17 is compared with that from an AmBe 
source. Dependence of efficiency and energy resolution on the He-4 pressure is 
discussed. The design and expected performance of a spectrometer based on an array of 
high-pressure He-4 drift tubes are also included. 
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