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Abstract

Considering the use of energy-recovery linacs (ERLs) and LCS-y/X-ray sources using laser Compton scattering (LCS)
for industrial and academic applications, it is important to make ERLs smaller. Spoke cavities have advantages over
elliptical cavities in that they can be made more compact if the frequency is the same, and the good packing factor due to
installing couplers and other components on the sides of the tank can make the effective acceleration field high. These
advantages are expected to reduce the size of superconducting accelerators using spoke cavities.

For energy recovery with high current and high power, the higher order mode (HOM) attenuation is important to
suppress beam instability due to beam breakup in superconducting accelerators. Since the size of the HOM attenuator
remains almost the same if the frequency is the same, the HOM attenuator is relatively large with respect to the spoke

cavity.

A C-shaped waveguide HOM coupler (CSWG-HOMC) was considered as a more compact HOM attenuator.
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Table 1: Parameters of Spoke Cavity and CSWG-HOMC

Spoke Cavity
Tank Diameter 274 mm
Tank Length 691.8 mm
Accelerating Frequency 660 MHz
CSWG-HOMC
Outer Diameter 100 mm
Inner Diameter 35 mm
Connecting Plate Thickness 4 mm
Insertion Length of Inner Conductor 26.5 mm
Cutoff Frequency 765 MHz
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Figure 1: Spoke cavity model with CSWG-HOMC.
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Figure 2: External Q-values of the spoke cavity with
CSWG-HOMC as a function of CSWG length.
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Figure 3: External Q-values of the spoke cavity with
CSWG-HOMC mounted at 0 deg (upper) and 45 deg
(lower).
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Figure 4: Electric field distribution on the spoke cavity
surface.

7

0.4 \ \ }
0.2 \ / \ /
LV v

0 30 60 90 120 150 180
Angle (deg)

Electric Field (arbitrary unit)
[==]
[=3}
o
'\
-
\

Figure 5: Electric field distribution in a path along the
circumference in the center of the spoke cavity.
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Figure 6: External Q-values of the accelerating mode and
HOMs as a function of a mounting angle of CSWG-
HOMC.
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