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Abstract

The accelerating gradient of the Nb superconducting RF cavity is reaching the limit due to the intrinsic properties of
the Nb material. To obtain more higher accelerating gradient, there has been proposed a method of increasing an RF
critical magnetic field of the cavity inner surface by coating of multi-layer thin-film superconductor. In order to develop
multi-layer thin-film, we are conducting thin-film process development on Nb sample. An RF cavity with a thin-film
coated Nb sample is needed to evaluate an improvement of RF critical magnetic field. It is necessary to design a cavity
to produce a strong RF magnetic field parallel to the surface of the thin-film sample. We designed a Nb mushroom-
shaped cavity, which has a resonant frequency of 5.2 GHz. Before the Nb-based cavity, we observed the field
distribution by use of an Al-based model cavity instead of Nb-based cavity. In this paper, we compare the observation
of measured field distribution with the calculation, together with the design of Nb-based mushroom-shaped cavity under
fabrication.
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Figure 1: Calculated -electromagnetic field in the

mushroom-shaped cavity.
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Figure 2: Cross-sectional drawing and picture of the Al
test mushroom-shaped cavity.

22 RS O R

X 3 ICERBRZERAN BN R M E R EZ AL, &
T BOREBZEN & MW STUDIO ToE4aE ik
MRz AL 2B o REERESE 2R, ZZHiEk
ET7 VT F D coupling 12X D MUNMEDE)C S
o W BURAC 22038 % 03, ARSI 72 8,
iR & LT 2 BRGSO R R S N EBWS LF
LWETHMIITE 2, 206 DOFERD 5 N2 oG
ZRET L EREZEH OBEMIEGHCE S 2 i L 7,

+ Measured resonant frequency shift
—Calculated resonant frequency shift
— L B e

4x10°
3x10° |

2x10° |

-1 [H]

1x10° |

o

Frequency shift Af

x10° [

2x10° [

_3x106:‘H‘1Hqu“x““x““x““:
-150 -100 -50 0 50 100 150

Bead position [mm]

Figure 3: Comparison of bead-pull frequency shift
between bead-pull measurement (orange) and CST
calculation (blue), at 5.261GHz mode.
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Figure 4: Cross sectional
mushroom-shaped cavity.
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Figure 5: Leak test setup of Nb gasket and flat flange.
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Figure 6: Comparison of press forming shape between
design and 3D measurement. Red line is design, black
line is 3D measurement.
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Figure 7: Vertical test setup of mushroom-shaped cavity.
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