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Abstract

In higher-order-mode (HOM) damped cavities for high-intensity storage rings, harmful HOMs causing beam instabili-
ties are damped by microwave absorbers. However, increasing beam current, the temperature of absorbers also increases,
which eventually leads to cracking. Then, we need to accurately evaluate the absorbed HOM power. Generally, the HOM
power is evaluated from the wake potential and loss factor for the structure considered. In this method, we obtain only
the total HOM power in the structure. However, when several absorbers exist, the distribution of power in each absorber
remains unknown. Then, we developed a new evaluation method of HOM power. Although this method also utilizes
the time-domain wakefield simulation, we use not the calculated wake potential but electromagnetic field distribution in
absorbers for evaluation of HOM power. In this paper, we discuss the basic theory of this method and a case study of the
SuperKEKB superconducting cavity.
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Figure 1: Simulation model of the SuperKEKB superconducting cavity (unit: mm).
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Figure 2: Field Probes inside the materials (unit: mm).
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Table 1: Simulation Setup

Parameter Value
Bunch length (sigma) 5.0 mm
Wakelength 500 m
Velocity (Beta) 1.0
Charge 1.0 nC
Lines per sigma 7.0

Current injection scheme  Transmission line

Wake integration method  Indirect testbeams

Table 2: Dispersion of Materials
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Figure 3: Spectra of the electromagnetic field inside the
materials. The upper figure shows the magnetic field and
lower figure shows the electric field.
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Figure 4: Expanded plot of Fig. 3 around the second and
third harmonics of the RF frequency f,;y = 508.877 MHz.
The vertical dotted lines show the second and third har-
monics of the RF frequency.
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Figure 5: Fill patterns and bunch charges at [,, = 1A.
The inset plots show the first ten RF buckets.
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