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Abstract

We are developing a spoke cavity as a light source accelerator, and it is important to attenuate higher order modes
(HOMs) in a superconducting accelerator for high current acceleration. For the same frequency, the cavity size of a spoke
cavity can be smaller than that of an elliptical cavity, but the size of a conventional HOM attenuator remains the same, so
the overall size of the accelerator cannot be made compact. Therefore, we propose a spoke cavity with HOM attenuation
by incorporating a HOM attenuation function using a C-shaped waveguide inside the spoke. This enables HOM damping
in superconducting accelerators during high current acceleration without compromising the compactness of the spoke

cavity.
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Figure 1: Spoke cavity model with CSWG-HOMC.
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Figure 2: Schematic view of HOM damped spoke cavity
(left). Red arrows show RF path inside the HOM damped
spoke (right).
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Table 1: Parameter of HOM Damped Spoke Model

Inner radius Outer Radius
Inner Axis 20 mm 25 mm
Middle Axis 35 mm 40 mm
Outer Axis 50 mm 55 mm
Length of Input Port 90 mm
Length of Outer Axis 360 mm
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Figure 3: Schematic view and picture of model for
measurement of RF transmission of HOM damped spoke.
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Figure 4: Calculation and measurement results of
transmission coefficients of Fig.3 model for outside (top)
and inside (bottom) connection plates.
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Figure 5: Calculation and measurement results of external
Q-values for 1-HOM damped spoke cavity.
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Figure 6: Cut views of semicylinders (top), schematic
views of HOM damped spoke (bottom left), and
component parts (bottom right).

Al

= Cul:

Difference from designed shape (mm)

80

Position (mm)

Figure 7: Measurement results of difference from designed
shape of press-shaped semicylinder of copper and
aluminum plates.
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