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Anomalous skin effect
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Test cavity geometry and experiment setup

f(Design, MHz) | Length(mm) Gap(mm) '

100 735 54
220 324 54
340 201 54




Measurement method

Loaded quality factor Q; will be measured in the Experiment over the
temperature range from about 20 K to 300 K with a network analyser.

Qo = Q.(1 Be ,Bt)

f is the coupling strength. When (5, B < 1, Qy = Q;.

B .(100MHz) 3.21e-4

B.(220MHz) 6.15¢-4

B .(340MHz) 4.24e-4




Presentation of results
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At room temperature:
Bulk copper: Qexp = 0.9(+0.01) * Qgimy
Copper plated cavity: Qexp = 0.96 - Qgim 1 . 1 . : . | . | . | :
Copper plated and 0 50 100 150 200 250 300

vacuum annealed: Qexp = 0.92 - Qg Temperature [K]



Theoretical calculation of the electrical resistivity

Surface resistance without the anomalous skin effect:
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Conclusion

This work shows, that the RRR of standard bulk copper can be
significantly improved by copper plating and followed by vacuum
annealing.

Although the quality factor has declined due to the anomalous skin effect
at the cryogenic temperatures, there is still quite a potential of the
pulsed ion linac, operated at cryogenic temperatures between 40-50 K -
about a factor 5 reduction in RF power losses at 340 MHz.

Groups at CERN[M. Jacewicz et al.] and SLAC[M. Nasr et al.]
experimentally demonstrated higher field limits and more stable cavity
operation at low temperatures. This gives motivation for a compact
design of future short, pulsed ion linacs - like synchrotron injectors.
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