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Neutron Production by Electron beams

and Neutron Energy Spectrum

Hideo HARADA, Yuji NAKAMURA, Takeshi KASE and Takeshi TAKAHASHI
Abstract

The neutron generator using low-energy electron beams was
investigated by Monte Carlo electron-photon transport code, EGS4 and
neutron transport ccde, MCNP. Optimized target design and characteristic
neutron energy spectrum are presented.

A electron beam of 10 MeV or 30 MeV bombards a Tungsten metal
target, and bremsstrahlung y-rays generated enters a 2 m$X2 m cylindrical
heavy water target. The D(Yy, n) reaction was inciuded in EGS4 code where
generated neutron energy was calculated event-by-event to represent incident
Y-ray energy. This procedure gives the characteristic neutron energy spectrum
of an electron based neutron generator,

Neutron energy spectrum and its position dependence in the target
were calculated. The neutron spectrum has two peak positions at thermal
region and MeV region. Near the Tungsten target, the MeV neutron fs dominant
and its peak flux exceeds 10" n/[cm?-sec- A-leth].

The optimization of Tungsten target thickness and the neutron leakage

through an irradiation pipe are also discussed.
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