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Radiofrequency design of acceleration tube with increase gradient
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1. Department of Physics, Isfahan University of Technology, 841568311, Isfahan, Iran.
2. Physics and Accelerators School, Nuclear Science and Technology Research Institute, AEOI, Tehran,
Iran.

Abstract:
The most important motivation for the study of high power electron linear accelerators is its

practical importance. Among these applications, we can mention the production of neutrons,
radiopharmaceuticals and the field of industry. The main characteristic of high-powered
accelerators is the current above its beam. With the increase in the current, phenomena such as
space charge and the mutual interaction of the beam and radio frequency cavities are intensified
and make the design of the accelerator more complicated. One of the most important challenges
in high power linear accelerators is the maximum transmission of radio frequency power to the
beam. The amount of radio frequency power required is one of the most important factors that
determine the cost of construction in this type of accelerators. Modern traveling wave linear
accelerators are designed to reduce the length, increase energy gain and increase the efficiency of
power transfer to the beam in such a way that the acceleration gradient is constant or increasing
along the length of the structure. In this article, a traveling wave accelerating tube with increasing
gradient in S band by SUPERFISH code and CST radio frequency simulation software and its
results are presented.

Keywords: linear accelerators, energy gain, increase gradient, S band
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