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Abstract

A beam-accelerating RF cavity with a new HOM-damping structure was designed in order to suppress coupled-bunch
instabilities in the SPring-8-II storage ring which is planned to have ultra-low emittance and supply X-rays approaching
diffraction limit. The TM020 mode is selected as a beam-accelerating mode in the cavity. The mode has a high O-value
and a shunt impedance sufficient for beam acceleration and brings a compact HOM-damping structure to the cavity. A
prototype cavity of OFHC copper was fabricated to be fit with RF absorbers and to have a high power of 120 kW
generating an accelerating voltage of 900 kV in the cavity. The cavity was successful in operation up to 135 kW and the

feasibility of both the high-power operation and the damping structure was proved.
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Figure 1: Structure of the HOM-damped cavity.
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Figure 2: Ceramics window.
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Table 1: Estimated RF Properties of the TM020 Mode

Shunt impedance (Rs) [MQ] 6.8
Unloaded Q (Q.) 60,300
RilQa 113

Maximum accelerating voltage [kV] 900
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Figure 3: Field distributions of the TM020, TM110 and
TMO11 modes. Blue and red arrows show electric and
magnetic fields, respectively.
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Figure 4: Prototype cavity.
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Figure 5: Fabrication of the prototype cavity.
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Figure 6: RF absorbers with ferrites.
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Figure 7: Distributions of (a) temperature and (b) von
Mises stress in operation at an RF power of 130 kW.
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Table 2: RF properties of the TM020 mode in the prototype
cavity

Resonant frequency [MHz] 508.550
Unloaded Q (Q.) 59,960
External Q (Qexr) 54,150
Coupling S 1.11
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Table 3: RF properties (frequency [MHz] / unloaded Q) of
some resonant modes with high impedances in the
prototype cavity with ferrite RF absorbers.
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T™MI10 363.6/760 Figure 8: Setup of the prototype cavity for operation of
high RF power.
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Figure 9: Trend graphs of the high-power test up to 135 kW. The black and blue lines show the input RF power and
vacuum of the prototype cavity, respectively. The red line shows the temperature of the ceramics window.
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