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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 planed to have ultra-low emittance and supply X-rays approaching
diffraction limit. Four straight sections for installing RF cavities are limited to about 4 m each in the ring and massive
types of cavity with waveguides or pipes extracting HOM power are impossible to be used. The TM020 mode is
selected as a beam-accelerating mode in the new cavity since it has a high Q-value and a shunt impedance sufficient for
beam acceleration and brings a compact HOM-damping structure to the cavity. Two slots are cut on the cavity inner-
wall along the magnetic node of the TM020 mode and materials absorbing RF waves are fitted into them. The slots
work as HOM dampers without affecting the RF properties of the TM020 mode. A full-scale model cavity of aluminum
alloy was fabricated and RF properties of its resonant modes were measured. The close agreement between the
measurements and the design values was obtained and the feasibility of the damping structure was proved.
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Figure 1: Structure of the new HOM-damped cavity.
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Figure 2: Ceramics window.
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Table 1: RF Properties of the TM020 Mode

Shunt impedance (R) [MQ] 6.8
Unloaded Q (Q.) 60,300
Ra/Qa 113
Accelerating voltage [kV] 900

Figure 3: Inner shape of the cavity and the TMO020 field
distributions. Blue and red arrows show electric and
magnetic fields, respectively.

23 ERE— FOWE

E—A L DA L E—F U ANE L, CBI %5
FRITE R —NAROHF A R— T — RO
TM020 E— R & 872D ZAry hMZATLH720D,
P L 72 i BRI L 0 KRELSBET D, 2D
il LT TMO1l, TM110 & — RO B4 %
Figure 4 (27”9, M€ — L‘@ﬁéﬁ%ﬁixm v MNA~Z
ALTWBZ ENDOMNE, I alb—v g THEE,
E—LRXA T Oy AT (TM £— K :
3.3GHz) VLT OKIRE K AEF>€ / R—n, A

Figure 4: Field distributions of the TMO11 and TM110
modes.
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Figure 5: Impedance and Q distributions of (a)
monopole modes and (b) dipole modes of the cavity.
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Figure 6: Structure of the coupling tuner and the
dependence of coupling on a tuner projection length.
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Figure 7: Distributions of temperature and von Mieses
stress in operation at an RF power of 125 kW.
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Figure 8: Model cavity of aluminum alloy.
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Figure 9: Cut-off view of the model cavity and assembly.
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Figure 10: Frequency characteristics of relative

permittivity of CERASIC-BE.
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Table 2: RF Properties of the TM020 Mode in the Model

Without slot With Slots ~ With Slots
and SiCs and ferrites
Frequency [MHz] 508.32 508.52 508.52
Unloaded Q 33,100 33,000 31,700
coupling 0.66 0.69 0.66
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Table 3: RF Properties (frequency [MHz] / Q) of Some
HOMs with a High Impedance

Without slot With slots and ~ With slots and
SiCs ferrites
T™MO010 226.3 /6,000 224.2/700 217.4/30
T™MI110  366.0/17,100 364.9/3,200 366.7 /30
366.6 /16,700 365.2 /3,600
TE111 581.1/5,800 575.0 / 600 575.1/80
581.8 /14,600
T™MO11 608.1 /3,800 593.1/300 589.0/60
TM120  664.1/36,200 660.5 / 600 *1

*1: not to be identified.
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Figure 12: Coupling dependence of the TM020 mode
on a tuner length in the model cavity.
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