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Abstract

It is important to analyze debris in Fukushima 1st nuclear power plant. Nuclear data of nuclear fuel materials, such
as uranium and plutonium, is necessary, but its accuracy is not enough. So, in Tokyo University, there is a plan of
development of electron linac neutron source for analyzing nuclear data. The research reactor “Yayoi” was
decommissioned in Tokyo University and by introducing this linac in the core of the reactor, measurement of nuclear
fuel materials can be expected.

30 MeV X-band linac is used and neutrons are generated by interactions between bremsstrahlung x-rays and
materials. In this research, the thermal electron gun, the buncher and the target for the linac are optimized for generating
as many neutrons as possible. The energy from the gun is 20 keV. The buncher is based on traveling wave 2/3n mode
and accelerated energy is 6 MeV. Target material is uranium because its photo fission reaction brings high neutron. The
effective depth of target is 3.2cm. By the calculation, the electron beam of 30 MeV, 0.375 kW (50 pps) was gained
from the linac and neutron flux was 3x10™ n/s.
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Figure 2 Yayoi Facility in Tokyo Univ.
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Figure 3 Schematic view of Compton Scattering
X-ray Source of Univ. Tokyo

Figure 4 Cross section of Pu-239
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Figure 5 Cross section of Pu-239
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Figure 6 Relationship between position and disc
range in pre-buncher
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Figure 7 Relationship between disc range and electric
field in pre-buncher
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Figure 8 Comparison of neutron flux among several
target materials
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Figure 9 Schematic view of Uranium target
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