Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

INEY . BEET /O MOCDELHA
INDUSTRIAL USE OF SMALL AND BRILLIANT MICROTRON

RAENNRHA Y,

A, BIRER N, WR— A, mlREE Y,

LI B i A

Daisuke Hasegawa® #), Takanori Yamada®, Shuji Maeo®, Taichi Hayashi®, Shogo Saitou® , Hironari Yamada”®
A Photon Production Lab., Ltd.
B) Ritsumeikan University

Abstract

Performance of our compact and brilliant microtron in the industrial use is described. Our microtron lineup covers
from 1 up to 20 MeV. An energy distribution less than 2 %, and the peak beam current over 300 mA are achieved. In the
non-destructive testing (NDT) of the concrete using 1-MeV microtron, cracks and an internal structure is clearly
observed in only 5 minutes through 60 cm thick concrete. It was shown that NDT of the concrete bridge beams built
over the field by mobile use of 1-MeV microtron is possible. The CT imaging of whole mobile engine is obtained in
only 5 minutes. It is useful for an inspection of defects and a reverse engineering. Since the focal spot size is a sub-

millimeter, a magnified corn beam CT is possible.
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Figure 1: The illustration inside microtron with the
accelerating cavity built in the electron gun.
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Figure 2: Comparison of an energy spread of a microtron
(a) and a linac (b).
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Figure 3: Our 1-MeV microtron model MIC1 (a) and the
X ray imaging result for 60 cm concrete with crack (b).
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Figure 4: The X ray imaging result for the permeation rate
test through a 40-cm-thick steel block.
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Figure 5: CT system image consists of 100 kg rotation
stage and Perkin Elma flat panel with 40 cm square view.

Figure 6: CT images and 3D model of the transformer.
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Figure 7: CT images of a concrete bridge beam sample.
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Figure 9: The photograph of the non-destructive testing
for a 60-cm thickness concrete demonstrated in an open
field.
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Figure 10: The X-ray image of the sheath pipe inside 60-
cm thickness concrete is clearly photoed in only 5 minutes.
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