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At present, neutron generators used for non-destructive assay of nuclear materials based on nuclear fusion have some
problems such as limited neutron intensity and inability to generate short pulses. In the present thesis, a neutron generator
driven by an electron-accelerator with very short pulses based on the photonuclear reaction of beryllium 9 is newly proposed.
Based on Monte Carlo simulations, the effectiveness and feasibility of the novel designed neutron generator is confirmed.

This system is composed of a combination of an S-band (2.856 GHz) RF-gun with a thermionic cathode, a tungsten target
to produce photons by bremsstrahlung reaction and a beryllium target, which is suitable for use in generating neutrons
because of the low threshold energy of photonuclear reactions. It has the advantage of generating neutron beams with very
short pulses. The pulse width is less than 1 us which is technically difficult to generate by conventional neutron generators.
Therefore, it will drastically improve the energy resolution of neutron time-of-flight measurement

According to Monte Carlo simulation, it has been confirmed that neutron intensity equal to or better than that of a neutron
generator can be obtained. When the RF-gun is operated with an average electron beam current of 1 A, the neutron intensities
are 3.4x10" n/s and 2.2x10™ n/s for incident electron beam energies of 5 MeV and 10 MeV, respectively. The size of the
photonuclear reaction target is 10 cm in diameter and 3 cm in thickness for the former, and the latter is 10 cm in diameter and
4 c¢m in thickness.

By 3D RF electromagnetic field simulation and beam simulation, it is also confirmed that the newly designed accelerator
system can accelerate the electron beam. As a thermionic cathode, lanthanum hexaboride with a low work function and a
high melting point was selected.

Based on the newly proposed design of a neutron generator in the present thesis, the system is drastically simplified and
downsized. A simple method of heating by irradiating the back of the cathode with laser was proposed. The dimensions of
the accelerator system were a maximum of 89.8 mm inside diameter and 179.4 mm length.
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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