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Abstract

A hemispherical cavity is designed for critical magnetic field measurement of superconducting multilayer thin films.
The current challenge is antenna design to stably excite TEqi3. We investigated the electromagnetic field distribution of
TEO013 by simulation, and determined the size and position of the antenna, the port for inserting the antenna, and the
vacuum port. This paper presents the simulation results and design of the antenna.
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Figure 1: The current design of the hemispherical cavity
for critical magnetic field measurement of
superconducting multilayer thin films [3].
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Figure 2: The fields distribution of TE¢13 mode.
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(a) The enlarged view of
Portl in xy section at
z=0.

(b) The enlarged view of
Portl in yz section at
X =

(c) The enlarged view of Portl in in xz section at
y = 143 where the electric field is maximum.
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(d) The magnitude distribution of electric field along
the parallel line 3 mm away from the central axis of
the hemispherical cavity.

Figure 3: The simulation results of TEg;3 in Portl part.
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(a) Th? enlarged vi.ew of (b) The enlarged view of
Port2 in xy section at port2 in yz section at
z=0. x =75.
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(¢c) The enlarged view of Portl in in xz section at
y = —35.
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(d) The magnitude distribution of electric field along
the central axis of Port2.

Figure 4: The simulation results of TEq;3 in Port2 part.

50

Figure 5: The new design of hemispherical cavity.
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Figure 6: The simulation results of S21.
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(a) The simulated shape of a hemisphere cavity.

magnetic field distribution of TE¢3 on the sample face.

Figure 7: The simulation status to derive cavity parameters.

Table 1: The Results of Parameters

e/ T A—H fill B
TEo1; D3R5 f 5.2950 GHz
Q 7.9935 x 10*
U 0.99953 J
YTV D K 76.0 mT
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Table 2: The Temperature Dependence of P;,, Require for
Critical Magnetic Field Measurement

T[K] P [W]
4.0 5.1 x 103
2.0 1.2 x 102
1.8 51
1.7 31
1.6 17
1.5 8.7
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