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Abstract

For more higher energy accelerator, superconducting RF cavity that has high gradient of 45 MV/m or more is demanded.
To obtain such a higher gradient, there has been proposed a method of increasing an RF critical magnetic field of the
cavity inner surface by coating of multi-layer thin-film superconductor that has thickness close to the London penetration
depth. By producing a multilayer film structure in cavity inner surface, it is believed to improve the RF critical magnetic
field, and to connect directly to high gradient. To demonstrate a creation of a thin film on a surface of Nb samples, an RF
cavity with a thin film coated Nb sample is needed to measure the RF critical field of the sample. To adapt it to the cavity,
to cool to cryogenic temperature and to establish the sample to supply the RF power, it is necessary to design a cavity to
produce a strong RF magnetic field parallel to the surface of the thin film sample. We designed a mushroom shaped cavity
made of Nb and input coupler, and the resonant frequency is 5.2 GHz by calculation. We calculated the resonant frequency

and the field distribution, compared with the measured values for the model cavity.
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Figure 1 : Calculated electric and magnetic field in
mushroom-shaped cavity.
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Figure 2 : Cross-sectional drawing of mushroom-

shaped Aluminum test cavity.
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Figure 3 : Mushroom-shaped Aluminum cavity.
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Figure 4 : Comparison of resonant mode separation
frequencies between measurement (blue) and
calculation(red).
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Figure 5 : Bead-pull paths of mushroom-shaped
Aluminum cavity.

5.2609 10"

5.2609 10” /{\
' _\\//\/\/ N/\ \/_

200 -150 -100 50 0 50

Calculation

5.2607 10°

Frequency [Hz]

5.2607 10”

5.2606 10”

100 150 200

Bead position [mm]

Figure 6 : Comparison of bead-pull frequency shift
between bead-pull measurement (orange) and CST
calculation (blue), at 5.261GHz mode.
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Figure 7 : Comparison of calculated frequency shift on
the three paths at 5.261GHz mode. (Path 1 is bead-
pull position, path 2 is 10 mm above the path 1, path 3
is 10 mm above the path 2.)
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Figure 8 : Cross-sectional drawing of mushroom-
shaped Nb cavity. (Red line shows sample surface.)
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