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Design of travelling wave accelerating tube for mass production
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Abstract Background: Disk-load waveguide travelling wave accelerator is wildly used in many areas. However,
high cost and low fabrication efficiency of the accelerating tube turn out to be barriers for its widespread application.
Purpose: This study aims to develop a new accelerating cavity and accelerating tube processing technology to reduce
the cost and production cycle. Methods: A 3D electromagnetic-field simulation software was utilized for the
calculation of the RF parameters and the optimization of the accelerating structure. Results: The results showed the
concordant RF parameters were between the trap-cut accelerating cavity and disk-load waveguide accelerating cavity,
and the former was of advantage in precise tuning. Compared with traditional processing technology, cold extrusion is
proved to be a more efficient process in accelerating tube manufacturing. Conclusion: A trap-cut accelerating
structure combined with cold extrusion will help promote mass production of accelerating tube.
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Fig.1 Sketch of disk-loaded accelerating cavity.
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Fig.2 Sketch of trap-cut accelerating cavity and its CST
simulation model.
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Fig.3 Relation between frequency and inner radius of ring.
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Table1 Comparison of two microwave parameters with different cavities.

AH gt Tk A T A 5 R
Phase velocity Cavity types Attenuation / m ! Shunt impedance / MQ-m™! Quality factor
0.6 P 0.3149 23.57 9233
N 0.3330 22.19 8797
0.9 P 0.207 0 55.19 12 940
N 0.2113 54.12 12 742
1.0 P 0.1913 65.28 13 942
N 0.194 3 64.32 13 786
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Fig.4 Trap-cut accelerating cavity after blending edges.
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Fig.5 Effects of blending edges to the microwave parameters.
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Fig.6 Effects of the aperture radius a to the group velocity.
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Fig.7 Fabrication procedure of waveguide by cold extrusion.
(a)—(d) for the processing steps
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