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Abstract

We propose a backscatter x-ray imaging using high-energy x-rays for nondestructive inspection of infrastructure made
of concrete, such as road bridge and roadbed. The optimal x-ray energy will be 0.5 - 0.9 MeV. Because the x-ray emitter
is used at outdoor-field, the system must be compact and light weight. So, we propose a table-top c-band electron

accelerator system for the compact x-ray emitter system.
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Table 1: Specification of C-band Accelerator

Frequency 5300 MHz

Peak RF power 600 kW (Average: 600 W)
Operation 7 /2 mode (Standing-wave)
Waveguide WRI-48 (WRIJ-5)

Coupling On Axis type

Beam energy 900-1000 keV

Target current 100 mA

Beam size <1 mm

Cathode Thermal type
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Figure 1: Model figure for GPT simulation.
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Table 2: Measurement and Simulation Results

Mode Measurement Simulation

#1 5.0392 5.0405

#2 5.1427 5.1429

#3 5.2964 5.2968

#4 5.4363 5.4357

#5 5.5394 5.5383
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Figure 2: Electric gun layout.
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Figure 3: Beam size distribution along longitudinal
direction.
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Figure 4: Phase distribution of electron beam. 180 degree
consists with the crest phase for acceleration.
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Figure 5: On axis type accelerator structure.

Figure 6: Coupling cell structure.
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Figure 7: Dispersion relation of the coupling cell.
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Figure 8: PIC simulation result.

Figure 10: High-power experiment.

BUE, =7 ke R0 JE i o5 R & = 2 aR A 2
LT, TAMU T ZREEL, SOIZHRTEGEL X BRA
A=V T FREIT S TCNDEZATHD, HEEDOIUIRE
Figure 11 {Z7~797,

¥ 2= ITHILE—09 MevOHIEIxiE
BRABEL25v/h

Figure 11: Table-top c-band x-ray emitter system.
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