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ABSTRACT  The electron back bombardment phenomenon in  high
accelerating gradient standing wave linear accelerators has been analysed in comparison
with that in magnetrons and microwave thermionic guns. The methods of lowering the
clectron back bombardment power on the electron gun cathode and simultaneously
increasing the accelerating gradient along the accelerating structure are introduced.
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INVESTIGATIONS OF LOW BACK BOMBARDMENT HIGH

GRADIENT STANDING WAVE LINEAR ACCELERATORS
Gu Benguang, Lin Xiaoqi
Beijing Medical Equipment Institute, Beijing 100011

The electron back bombardment (EBB) phenomenon in high accelerating gradient standing wave
(SW) linear accelerators has been analysed in comparison with that in magnetrons and microwave
thermionic guns.

It should be indicated that the EBB in SW linear accelerators mainly causes heat electron emission
and results in overheating of gun cathodes and unstability of heat emission current, while that in
magnetrons will cause occurence of the secondary electron emission. The influences of EBB in
microwave thermionic guns are similar to those in SW linear accelerators but where the Schottky effect
has to be considered.

The EBB power in SW linear accelerators is related to many factors. In general, higher accelerating

gradient leads to higher EBB power on electron gun cathodes.
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The methods of lowering the EBB power on the electron gun cathode and simultaneously increasing
the accelerating gradient along the accelerating structure are introduced. Since the EBB mainly occurs in

the first accelerating cavity, reducing the magnitude of accelerating electric field in the first accelerating
cavity will cause lowering of the EBB power on the electron gun cathode. Increasing the accelerating gra-
dient is obtained by increasing the effective shunt impedance of following accelerating cavities and low-
ering the coupling coefficient between accelerating and coupling cavities , Shortening the length of the first
accelerating cavity can increase the capture coefficient and reduced the number of backward motion elec-
trons in hte first accelerating cavity which also leads to reduction of the EBB power.

Design and experimental results of a 6MeV SW linear accelerator with consideration of reducing of
the EBB power and increasing the accelerating gradient are described. The total length of the
accelerating structure is 27cm, the average accelerating gradient under pulse accelerating current 100mA
is 22.2MeV/m. The maximum RF field on the internal surface of accelerating cavities reaches to
188MV/m without beam loading . The EBB power on the electron gun cathode lowers to 6.5W which is
approximately half of the EBB power of a similar 6MeV SW linear accelerator without taking above

steps .
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