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Abstract

Power coupler in superconducting accelerator is usually fabricated by applying copper plating with thickness of about
20 pum to base of SUS316L. In low temperature environment of 4 K or less, electrical resistivity is lowered by one digit
or more compared to room temperature, therefore balance between electrical conductivity and thermal conductivity
becomes important. As the evaluation index, there is the Residual Resistance Ratio (RRR), and at High Energy
Accelerator Research Organization (KEK), RRR measurement has been performed 40 times or more on several copper
plated samples with a measurement system using a small cryostat. And, analysis on microstructure of grain boundary at
surface of copper plating samples was carried out. In this paper, recent results on copper plating used for power coupler
will be presented.
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Comparison of resistance for copper plating/SUS316L sample
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Figure 2: Correlation plot between resistance and
temperature for copper plating and SUS316L samples.
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Figure 3: Comparison of RRR for copper pyrophosphate
plating samples including copper sulfate plating and
oxygen-free copper.
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Figure 4: Thickness dependence of RRR for copper
pyrophosphate plating samples including copper sulfate
plating and oxygen-free copper.
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Table 1: Result of RRR Measurement for Eight Kinds of Samples
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Figure 5: Cross-sectional microscopic pictures of copper pyrophosphate/sulfate plating samples.
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Figure 6: Inverse Pole Figure maps of copper pyrophosphate/sulfate plating samples. Color code corresponds to crystal

plane orientation.
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Figure 7: Grain size distributions for Figure 6.
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