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Abstract

The high-energy radiation dose assessment of materials is becoming increasingly important, especially for the use of
space rapid developments. The electron linear accelerator at Nihon University has a potential of acceleration up to 100
MeV that may be useful for the high-energy dose assessment. Additionally, the accelerator locates at Funabashi area,
where it is easily accessible from the capital area, hence we expect an enhancement of developments by lowering the
threshold for many companies, including venture companies, to use it. In the electron linear accelerator, the electron
beams with an energy spread are bent 90 degrees using two 45-degree bending magnets to create an electron beam with
a quality suitable for the free electron lasers. In this process, we plan to evaluate the effects of the radiation dose generated
by the electron beam losses at first 45-degree bending magnet due to the large energy difference. In this presentation, we
will report the results of simulations on the energy dispersion of the electron beam in the accelerator, beam loss, and the

amount of radiation generated by the 45-degree bending magnet.
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Figure 1: A schematic of the installation of dosemeters.

Table 1: An Set of Operation Parameters

Mode Burst
Beam energy 78.1 MeV
Straight line current value 49.4 mA
FEL line current value 30.6 mA
Macro pulse width 12 ps
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Figure 2: A comparison of dose evaluations against various
energies.
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Figure 3: Number of photoelectric effect reactions.
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Figure 4: Number of reactions of Compton effect.
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Figure 5: Number of reactions for €lectron pair production.
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Figure 6: An illustration of the average energy of electrons.
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Figure 7: An illustration of the rms energy spread.
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Figure 8: The geometry of dose assessment.

Table 2: A Set of Simulation Parameters

Particle electron
Radius 0.5 cm
Central value of Gaussian 78.1 MeV/n
distribution
Full width at half maximum of 10.1 MeV/n
Gaussian distribution
Cutoff minimum of Gaussian 65.3 MeV/n
distribution
Cutoff Maximum of Gaussian 90.9 MeV/n
Distribution
Number of particles 7.41 X 10"
Magnetic field 5.5 kG
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Figure 9: electron track.
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Figure 10: photon track.
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