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Abstract

We are developing a hemispherical superconducting cavity for measuring the RF critical magnetic field of
superconducting thin films exceeding 400 mT. This cavity is designed to resonate in the TE¢i3 mode, an electromagnetic
field mode in which a magnetic field approximately twice that of the cavity wall is applied to the surface of the sample
stage on which the thin film to be evaluated is deposited. We have performed electromagnetic field simulations and TEo3
mode resonance tests in an aluminum hemispherical cavity at room temperature, and have studied the shapes of cavity
and antenna suitable for critical magnetic field measurements. We have then begun manufacturing a Nb hemispherical
superconducting cavity for TEoi3 mode resonance tests in the superconducting state and completed the design.

1. [EC®HIZ

%fﬁ%%ﬂ%@ 400 mT £TOD RF iRm0 E % Al
HEL T 5721T, #ﬂzﬁ/ﬂwﬁﬂa% SROBFE AT
&J’Cb\é[l 3] EOZEIE, FEAM G BB 5
YTV ERMIC, /hzﬂﬂi‘@n&ﬁ {5 DR E D% FIN
T DEMIGTE—RTHD TEos E—RE RSt 5L
725 CUD, RE 030 200 mT D=4 (Nb) 28
MEE T/ T REZDANNC, ZOHN 2 FL725
400 mT ORGDHIINSND Y T NVE T T %8
BIL., ZDLEDONRT—INZNSH 7 VEICEIE R
TG T 2 RFELHZ LT RF A2 HE
T5,

CIVETIZ, BEH T Ial —ar BLOEIRICBIT
L7 VBRI 28R T D TEops & — R R 2 5
fiL . B S RERI B T2 EIRB LT 7k
ZHFZEL CE Tz, £ L C, BREIRRETOD TEg; ©—R 3k
PEERBR AT T, Nb P BRI B AR B 25 o Bl 12
EFLT-, AFEFTIE, Nb TOZRELE ST, 73
RZRNORRFHEE T LA, TOBIR TOBERYS
a2l —ailidd TEes B—R ORI EED LA,
R AR - B SR T BRI DWW Gl T D,

2. Nb ®HFHIKBEEER

2.1 4B

Figure 1 (& Nb H-ERIE IR AR5 22 O WER [ 27~

T ZZRITHEROTE EICHEZ RO T2 2L TRY,

ZON-ERIE T O LD T NPT B 5| D7D
DEZER — RO T, AT EEZEAR —MIxLT
FEICROATOENDON, FNENAL TV RT T
TSI T T T T FERVAT AT 0T TR
—hTHD, ELT, VT NEEROMIT 20 0Y
TR — I AEEREE DR VD, B ETEFE ~A{@
BECHOAHTBHND, ARIERRER - G AR5 1) E R

# hattori@ibaraki-ct.ac.jp

<—Vacuum port

~Pickup antenna port

II ||

Sample port

Hemisphere

< Input antenna port

Cylinder

Figure 1: The Schematic Diagram of Hemispherical
Superconducting Cavity.
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Figure 2: The External View

Superconducting Cavity.
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Figure 3(a): The Cross Section A — A of Hemispherical
Superconducting Cavity.
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Figure 3(b): The Cross Section B — B of Hemispherical
Superconducting Cavity.
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Figure 4: The Design of the Sample Plate.
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Figure 6(b): The S21 peak of TE¢:3 (enlarged view).
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Figure 7(b): The Horizontal Line on the Sample Plate
where the Magnetic Field Strength was Simulated.
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Figure 7(c): The Magnetic Field Strength along the
Horizontal Line on the Sample Plate.
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Figure 8(a): The Circle Line (R 17) on Sample Plate where
the Magnetic Field Strength was Simulated.

—RI17
—R20
—R23
140 136.7—
= 1209&@ %AW’\MJ
2
100
%
<
2 80
7
S 60
&
0
2 40
H
Z 20
0
0 20 40 60 80 100 120 140

Length [mm)

Figure 8(b): The Magnetic Field Strength along the Circle
Line on the Sample Plate.
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Figure 9(a): The Curves on the Hemisphere where the
Magnetic Field Strength was Simulated.
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Figure 9(b): The Magnetic Field Strength along the Curves
on the Hemisphere.
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