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Abstract

In this study, we aimed to construct a system to measure three-dimensional dose distribution, kinetic energy, and
divergence angle as pulsed intense relativistic electron beam (PIREB) irradiation characteristics. To construct a
measurement system for the three-dimensional dose distribution, we made a dose distribution measurement system in the
beam traveling direction using a CTA film dosimeter and LEGO® blocks. As a result of measuring PIREB generated by
"ETIGO-III", which is a linear induction accelerator installed at Extreme Energy-Density Research Institute, Nagaoka
University of Technology, the irradiation pattern of PIREB is annular. It has been confirmed that the irradiation pattern
breaks up as the transport distance increases. Next, PIREB cut out by pinhole was measured with a CTA film dosimeter,
and the divergence angle was measured from the dose distribution. In addition, the trajectory of the electron beam was
calculated, and it was confirmed that only the PIREB cut out by the pinhole reached the detector as in the experimental
result. Finally, PIREB cut out by a pinhole was deflected by a magnetic field to measure the kinetic energy. From the
dose distribution, it was clarified that PIREB of 400 keV or more is 65.4% or more of the whole.
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Figure 1: 3D dose measurement system.
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Figure 3: Kinetic energy measurement system.
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Figure 4: Dose distribution at each propagated position of
PIREB.
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Figure 5: Dose distribution using divergence angle
measurement system. Black circles indicate the position of
pinhole.
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Figure 6: Dose distribution using kinetic energy
measurement system with and without magnet. Black
circles indicate the position of pinhole.
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