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Abstract

In the ILC project of electron-positron colliding experiments at the center of mass energy of 500GeV, 1TeV energy
upgrade is planned in a further future project. At that time, the superconducting cavity with high gradient of more than
45MV/m will be used. To obtain such a high gradient, there has been proposed a method of increasing the RF critical
magnetic field of the cavity inner surface with a multi-layer thin-film superconductor which their thickness is close to the
London penetration depth. By producing a multilayer film structure in cavity inner surface, it is believed to be able to
further improve the RF critical magnetic field, and to connect directly to high gradient. In order to demonstrate this, a
creation of a superconductor thin film on the surface of the Nb samples, cooling the samples to cryogenic temperature, it
is necessary an evaluation system that can measure the RF critical magnetic field. To measure the RF critical magnetic
field, we use the microwave cavity. Establishing the sample to fit a microwave cavity, capable of cooling the cavity and
the sample, it is necessary to design such a cavity producing strong RF magnetic field parallel to the sample surface. We
use the mushroom-shaped cavity that was used in previous studies of SLAC. In this study we report the design of such a
test cavity.
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Figure 2: ILC energy upgrade plan for 1 TeV.
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Figure 1: 1.3GHz 9-cell superconducting cavity for ILC.
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Figure 3: Concept of multi-layer thin-film superconductor.
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Figure 4: Concept of atomic layer deposition (ALD).
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Figure 5: Concept of ALD setup.
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Figure 6: Concept of RRR measurement setup.
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Figure 7: Concept of Hc measurement setup.
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Figure 8: RF design of mash-room cavity.

Figure 9: Magnetic field distribution in the mash-room
cavity.
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Figure 10: Electrical field distribution in the mash-room
cavity.
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Figure 11: Mechanical design of mash-room cavity
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Figure 12: Concept of Mash-room cavity low-
temperature measurement setup.
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