Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan

HWEH 950keV X /A Ky =7

v 7 XHRIR & 8

PASJ2014-SAP007

a9 ) — MEEMT DS

BRRE

UPGRADING 950KEV X-BAND LINAC X-RAY SOUCE FOR ON-SITE REINFORCED
CONCRETE (RC) STRUCTURE

WEF P, HEF B, R
N R ),

A KB LA, BR A, =R U U7 k=g A, B E B
MKEaumEMTEfW)@ﬁiimﬁﬁiEﬁm M e

— AB)

, B¥o O

K. Kanno®#, J. Kusano®), K. Nakanishi®, H. Mizushima®, T. Higuchi®, Ed Villasenor®, M. Murakami®), K. Kaneta®,
M. Yamamoto®, N. Nakamura®, T. Ito®, M. Ito® ,E. Tanabe® ® , M. Uesaka®,
) AET, Inc.
B) Accuthera Inc.

© University of Tokyo, Nuclear Professional School

Abstract

We report on further developments of a portable X-band linac for non-destructive testing of social infrastructure using
high energy X-rays. Based on the successful diagnosis of chemical plant equipment with a first 950keV portable linac
system we improved the X-ray dose and flexibility. We reduced the number of accelerator cells from nine to seven and
reduced the full length of the accelerator by 22%. We also managed to increase the beam transmission between electron
gun and X ray target by about 60% and reduce the leakage radiation by an order of magnitude. We also succeeded in the
miniaturization of the X-ray head unit. We completed the non-destructive testing of a steel rod in a reinforced concrete
beam of a shipping dock and a PC concrete bridge using the improved linac system. We confirmed higher portability and
expanded application range of the new 950keV system. We plan to further improve operability with additional

miniaturization and weight reduction in future.
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Figure 1: Simulation results of particle tracking for new
portable X-band linac. a)Beam profile, b)Phase profile.
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Figure 2: FElectric field distribution by bead drop
measurements.

Table 1: Specification of X-band Linac

Operating frequency 9.3GHz

RF source Magnetron

RF power 250kW

Structure type Side coupled

Length 12.5cm

I13<l:1<r:§ll)eerrat1ng Cell Jeell

Shunt Impedance 165 MQ/m

Q value 7,100
950keV

Beam energy
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Figure 4: Typical pulse shape of electron beam with
repetition 300pps. 1-Target current (Peak140mA, 2.6us),
2-Reflected RF power, 3-Magnetron anode current, 4-
Emission current (Peak380mA)

Figure 5: Transmission views of the PC bridge sample with
thickness 15cm.
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Table 2: Specification of Portable X-band Linac for Non-
destructive Testing Equipment

Energy 950keV

Current 140mA(Peak)

Repetition 300pps

Pulse width 2.6us

Intensity of :

X-ray S0mGymin@lm

Physuv:alv X-ray head: 600 x700 x 600 mm
Description

Weight X-ray head: 47kg

RF unit:  42kg
PS/Controller: 110kg
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