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Abstract

The manufacturing methods for normal conducting accelerating structures typically involve combining many of parts,
such as the disk-stacked method. In this method, oxygen-free copper cylinders and disks are periodically stacked and
brazed in the beam axis direction. However, this method requires many parts and assembly time. In our industrial
accelerating structures, we have adopted the side-coupled structure (SC structure) to achieve miniaturization and high
accelerating gradient. However, this structure has complex shape and many parts, posing challenges in terms of
manufacturing efficiency. On the other hand, the CLIC project has been researching manufacturing method using
longitudinally-split method (four-split or two-split method) for X-band traveling wave accelerating structure. The
advantages of the longitudinally-split method, compared to the disk-stacked method, include the fact that surface currents
do not cross the joints and a significant reduction in the number of parts, resulting in lower assembly costs. This reduction
in parts is particularly beneficial for the industrial applications of accelerators. Based on this background, our company
has been collaborating with the High Energy Accelerator Research Organization to develop the applicability of the
longitudinally-split method to the SC structure. In this presentation, we will report on the progress of the fabrication and
low-power RF testing on a prototype of the C-band SC accelerating structure applying the longitudinally-split method.
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Table 1: Outline of the Side-coupled C-band Accelerating
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Figure 1: Comparison of the structures for the side-coupled

C-band accelerating structure
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Figure 2: Development status of the side-coupled C-band accelerating structure made of longitudinally-split two halves.
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Figure 3: A machining part of the full-scale structure.
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Figure 4: Full-scale structure after brazing.
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Figure 5: Results of the low-power RF test for each
accelerating cell.
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Figure 6: Results of the low-power RF test for each
coupling cell.
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Table 2: Results of the Low-Power RF Test for the Full-
scale Cavities

Simulation Measurement
Frequency 5706.24 MHz 5706.52 MHz
Qo 10117 10041
Coupling B 1.53 1.51
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Figure 7: Results of the bead-pull measurement for the

longitudinally-split method.

A
2 Y, W
ol ’ - 05
o R
5 ay i) (7] 1s) 13| || [oo] fo7i [
g i\
=) [’W 03
LR
1y i | 21T
2300 2250 200 -150 100 S5 0

Z/ mm
Red: design Blue: meas. (after brazing)
Green: meas. (after tuning)

Figure 8: The results of bead-pull measurement for the disk-

stacked method (conventional type).
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