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Abstract

Just after the decommission of the experiment reactor “Yayoi” of University of Tokyo, the X-band (11.424GHz)
electron linac is allocated into its core space as a neutron source for the nuclear analysis for the Fukushima nuclear plant
accident in 2014. We should now accumulate more precise nuclear data of U, Pu, TRU and MA especially in epithermal
(0.1-10 eV) neutrons. First we plan to perform the TOF (Time Of Flight) transmission measurement of the total cross

sections of the nuclei for 0.1-10 eV neutrons.
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Figure 1: Fast Neutron Experimental Reactor “Yayoi”
of University of Tokyo.
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Figure 2: 30 MeV X-band (11.424GHz) Electron Linac.
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Figure 3:  Allocation of the Linac to Yayoi area.
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Table 1: Specification of New Buncher, RF source and
Acceleraiing Structure

Cell Number 30

Tube Length 0.26 m

Q, 6000

Shunt impedance 85 MQ/m

Group velocity %

Decay constant 0.5 Naper/m
(a) Buncher

Pulse width 1us

Power in buncher 6 MW

Power in accelerator tube | 35 MW
(b) RF source

Cell Number 60

Tube Length 0.524 m

Q, 6593

Shunt impedance 95.6 MQ/m

Group velocity 3.97 %

Decay constant 0.478 Naper/m

(c) Accelerating Structure
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Figure 4: (n, y)Cross Section of 94-Pu-240 for 0.1-10
eV Neutron.
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Figure 5: Example of the Time — Energy Relation of
Neutron obtained by J-PARC.
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(a) Cross Section of the Neutron Target
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(b) Neutron Energy Spectra
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(c) Relative Neutron Fluxes Calculated by PHITS

Figure 6: Neutron Target Design and Calculated Relative
Flux.
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Figure 7: Signals from for Neutrons from Cf-252 and y-
rays from Co-60.
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Figure 8: Layout of 60 kW 30 MeV S-band Linac for
On-site Neutron Active Method Analysis in Fukushima.
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Figure 9: Expected Neutron Transmission Result by
Using the Precise Nuclear Data. [4,5]
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