HOKKAIDO UNIVERSITY

Title BB RFAMe VIR INZR R IC L 2 F / BV RBFE—LAFREDHA
Author (s) &M, #; Homma, A.; R, H% f
Citation BB RBETERMERRS, 158, 79-86
Issue Date 1992-01-31
Doc URL https://hdl. handle.net/2115/42303
Type departmental bulletin paper
File Information 158 79-86. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




IR A T AR e A Bulletin of the Faculty of Engineering
s 158 B (PR 445D Holckaido University No. 158 (1992)

ALiBE R 45 MeV 2RI L 5
TRV AETE - AREDRA

AR B RN HE* Bk B 2HE 5B
ki £ FA & RN BF L& 95
CERE 3410 A 31 %3

Test Acceleration of Hokudai 45MeV Linear Accelerator
for Nano-Second Pulsed Electron Beam Generation
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Abstract

The short-pulse response of the electron gun which has been used for the Hokudai
45 MeV Linac was studied in order to generate a nano-second pulsed electron beam.

A harmful reflection of the grid drive pulses, caused by the discontinuities of
impedance at the input-terminal and at the grid-cathod assembly, was found.

The insertion of a matching resistor across the gun input-terminal and the driving by
a high voltage nano-second pulser(~3 kV output peak voltage, 3 ns pulse width) with a
large grid baias voltage was adopeted to overcome these reflected signals.

The characteristics of the accelerated beam were obtained ; the dose measured by
the pulse radiolysis method was about 30-45 Gray, and the pulse width was about
3.5ns determined by the time-distribution of bremsstrahlung photons obtained by bom-
bardment to a tungusten target with the electrons.
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Fig. 1 Electron gun which has been used for the Hokudai 45MeV Linac.
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Fig. 2 Simplified path of grid control pulse from the pulse generator to the grid-cathode assembly.
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Fig. 4 Measuring system for the accelerated beam waveform using a
loop monitor and for the average beam current using a beam
collector.
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Fig. 7 Measuring system for the time-distribution of bremsstrahlung photons obtained by
bombardment to a tugusten target with the electrons.
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Fig. 9 Accelerated beam waveform measured by the time-distribution of bremsstrahlung
photons using the high voltage nano-second pulse generator for the electron gun.
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Table 1 FWHM of accelerated beam Pulse, the charge and
absorbed dose per pulse. The charge ratio of main
pulse to the total is also given.

Baias FWHM of Charge of Absorbed dose  Charge fraction

voltage: main pulse: main pulse: of main pulse: of main pulse
[v] ty[nsec] Q[nC] Q[nC] to total: r[%]
—200 4.1 2.7 45.0 64.0
—350 3.7 2.3 39.0 83.0
—500 3.1 2.0 32.0 94.0
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