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Abstract

According to the Technical Design Report (TDR) of International Linear Collider (ILC), the higher gradient of 45
MV/m is required in the second stage of ILC. One of such methods is coating multi-layer thin-film superconductor on
the inner surface of RF superconducting cavity. The thin film improves the RF critical magnetic field on the inner
surface of the cavity. To establish the RF performance of thin-film structure on a small coupon sample, we designed the
RF mushroom-shaped cavity which could measure the RF critical magnetic field on a thin-film coupon sample set on
the inner surface of the cavity. If the RF cavity is cooled down below the critical temperature of thin-film
superconductor with supplying RF power, the heat dissipation might be measured on the coupon sample in the cavity.
The shape of the cavity is necessary to produce a strong RF magnetic field parallel to the sample surface efficiently. The
design, manufacturing and RF property of the mushroom-shaped cavity are described in this presentation.
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Figure 1: Concept of multi-layer thin-film

superconductor on Nb cavity.
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Figure 2: Electric and Magnetic field in mushroom-
shaped Al cavity.
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Figure 3: Cross-sectional drawing of mushroom-shaped
Al cavity.

Figure 4: Picture of mushroom-shaped Al cavity.
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Figure 5:Set-up of bead-pull measurement.
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Figure 6: Comparison ofbead-pull frequency shift
between bead-pull measurement and CST calculation,
at 3.927GHz mode. (Red plot is measurement, blue
plot is calculation.)
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Figure 7: Comparison of Bead-pull Frequency shift
between bead-pull measurement and CST calculation,
at 3.941GHz mode. (Red plot is measurement, blue
plot is calculation.)
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Figure 8: Cross-sectional drawing of mushroom-shaped
Nb cavity.
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Figure 9: Set-up of RRR measurement.
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Figure 10: 4-probe measurement.
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Figure 11: Resistance measurement of thin-film Nb
sample with temperature increment. (Current is 20uA.
Tc=4.43 K is seen.)
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Figure 12: Resistance measurement of thin-film NbN
sample with temperature increment. (Current is 20uA.
Tc=13.29 K is seen.)
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Figure 13: Resistance measurement of thin-film Nb;Sn
sample with temperature increment. (Current is 100uA.
Tc=14.52 K is seen.)
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