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Research on Superconducting Cavity for more High Gradient (II)
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Abstract

Efforts to produce high gradients in 1.3 GHz superconducting single-cell and 9-cell cavities started around 20 years
ago. Many efforts and developments have been made and the TESLA technology became a baseline for cavity fabrication
and surface treatment of XFEL and ILC cavities. Continuous effort for high gradient with high yield has been made to
reach the ILC specification. However, the ILC goal of 35 MV/m@Q0=8E9 with 90% yield is still a little beyond the
present state of the art. In our previous report, the optimization of the electropolishing facility by the chemical analysis,
surface analysis and the coupon experiments have been discussed. In this report, research on the physical cleaning
method, the optical observation of the cavity inner surface together with quench localization technique, the electromag-
netic calculation for defect and a defect removal tool are discussed. Continuous research on gradient performance im-
provement of the superconducting cavity is in progress at KEK-STF.
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Sample#2: much less field emitters
Higher FE onset
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Relation of Spot size and Heating detected by T-map
( Preliminary result )
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Sample: MHI-01 ~ MHI-09, AES-01 : 10 cavities.
Number of cell = 90 cells, Number of detected spot = 49 spots.
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STF Baseline cavity #4 : After Phase 1.0 project
#1-cell equator, t=087 degree
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Map of the Suspicious spot in equator area: AES-03

#1-cell equator, t=200 deg.
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90 deg.

#4-cell equator, t=306 deg.
EBW Upstream : Bump
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flange

1061 mm
1276 mm

115.4 mm

$

#5-cell equator, t=187 deg.

HOM coupler

pick up
flange

T

flange
(rotated by 65)

Z-axis

EBW Upstream : Bump #9 cell
- B i
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