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CAVITY FOR CRITICAL MAGNETIC FIELD MEASUREMENT
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Abstract

The hemispherical cavity had been designed for critical magnetic field measurements of superconducting multilayer
thin films. It is expected that superconducting multilayer thin films make the acceleration cavity highly gradient because
it is predicted that superconducting multilayer thin films have higher critical magnetic field than Niobium which is
material of superconducting cavity. To verify the RF critical magnetic field of superconducting multilayer thin films, the
hemispherical cavity was designed to excite TE¢13 mode which have the highest magnetic field on sample face of
superconducting multilayer thin films. To stably excite the TE13 mode, we designed an antenna for a hemispherical cavity.
In order to evaluate the performance of the antenna, we made a model of the aluminum cavity and the antenna. The results
of the TE¢13 mode excitation test of the aluminum model are introduced.
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Figure 1: A picture of the aluminum model cavity.
& pietu e vy Figure 3: The electric field distribution of TEo;s.
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(a) The input antenna.
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(b) The pickup antenna.
Figure 4: Antennas used during bead pull measurement.
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(a) The offset of the bead pull axis.

(b)The rotation angle of the bead pull axis.
Figure 5: The bead pull axis.
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Figure 6: Comparison of electric field distribution between
measurement and simulation.
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Figure 7: Comparison of S21 with different antenna
lengths (5.0~5.4 GHz).
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Figure 8: Comparison of TEg3 resonant frequency with
different antenna lengths.
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Figure 9: Comparison of S21 with different antenna
lengths on the lower frequency side than TEg; resonant
frequency.
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Figure 10: Comparison of S21 with different antenna

lengths on the higher frequency side than TEq3 resonant
frequency.
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Figure 11: Comparison of simulated S21 with different
antenna lengths (5.0~5.4 GHz).
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