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Abstract

KEK plans to develop a vacuum chamber with high order mode (HOM) absorber for the SuperKEKB vacuum systems.
HOM absorber is considering the SiC ceramic block used in the ARES cavity of the KEKB. Several experiments and
verifications have been conducted as design items for the HOM absorber. This report presents the brazing test of SiC
ceramic and copper, the verification of joint strength by the tensile test, and the comparison of the high-power test with
calculation considering RF dielectric properties of the SiC ceramics.
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Figure 1: Measurements of relative permittivity of the SiC
blocks at room temperature. The SiC blocks were used for
this test (black points), SCC HOM-damper (magenta
points and red circles), DR cavity (blue triangles) and
ARES cavity (green triangles), respectively.
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Figure 2: Picture of the tensile testing machine (left) and
the fracture of SiC after tensile test (right).
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Figure 3: Results of the tensile tests of SiC-Cu bonding.
Test speed is 3 mm/min.

Table 1: Comparison of Tensile Test Results

Tensile strength(kgf/mm?) Remark
Sample 1 4.88
Sample 2 3.60
<ARES Cav.>
Sample A 1.95< w/ Heat cycle
Sample B 1.95< w/ Heat cycle
Sample C 1.58
Sample D 1.21
Sample E 0.58
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Figure 4: Solid model for RF simulation.
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Figure 5: Calculation results of transmission coefficient Sy,
and reflection coefficient Sy; at room temperature.
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Figure 6: Absorbed power in the SiC block. Comparison
between measured and CST calculation.
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Figure 8: Temperature dependence of (up) relative
permittivity &y, &, and (down) relaxation time t.
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Figure 9: Absorbed power in the SiC block. Comparison
between measured and CST calculation after temperature
correction.
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