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Abstract

To develop cavity repair techniques is important for quality control of the superconducting rf cavity to get more better
yield for high accelerating gradient. A high-quality optical inspection system with a high-resolution camera was
developed as a tool of inspection of the cavities in 2008. It enables 2-D surface analysis on a defect of cavity inner
surface by using striped illumination and image processing. For more detailed surface analysis, a replica technique was
applied to cavity surface. By connecting defect information with quench location information, the cause of the
performance limitation can be categorized by a geometrical defect or by issue of surface treatment and assembly work.
By applying optical inspection at each step of the treatment, we can also obtain an information of defect appearance and
its development. The cavities that quenched at low field by one or few geometrical defects can be improved by
removing the defects at quench location. A local polishing system with a small grinding machine was developed for this
purpose. This repair method was applied on the 9-cell cavities, and we succeeded to improve the cavity performance by
the combination of local polishing and light electro-polish (EP). The method and results of the cavity inspection
including the replica techniques and local polishing are presented in this paper.
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Figure 2: Repair process implementation for the cavity
treatment flow.
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Figure 3: High quality inspection system with high
resolution camera.

RKATHZHWBNE Y — V&K 3~5 (TR T,

X 3 L FHRAEICH O B D Rk IR & 2w L 7= &
IRRE AT VAT LA TH D, FrEkH 2R H Uik
LTI LB 21T 5 Z & C 2 LD
WEHTMT 2 D[] X 4 1XZEARPNIC I B & iz g
FHRMOLV TV I ThHD, Ry —n v ay
TAZEHWTZERANCER - fflfisn s, U=
TLDOLVT Y D ERIEROT =L FMICEIRES D 2
& T KM X OZF 0 JE O EFAR A FEREE B 5
N5, ZHIFZEREERNCR T 2 WEREOREH %
A, ERIETHZEICHLENR - TND, Eiz
OV TINEEY I T v T E LTHHETSZ T,
FHE EF Y RATLAORCF TR NNMTR D, B,
ZefFSERIC R L, V7Y W EREUC X B PEREIR T4
DEZARLENTWARW[] 5.

Unit |mam |

Silicon rubber.

Pt String.

Mamiter coupler port
B /
= p

0 #t -'.._ ..

appe |

Pick by the string.

striﬁg

Figure 4: Taking replica of inner cavity surface using
special tool.
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Figure 6: Pit-type defect appeared after EP in MHI-08.
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Figure 7: Mock-up made of molding material (left) and
the result of 3D-analysis of pit-type defect in MHI-08

(right).
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Figure 8: Image was taken by USB camera on the
grinder head after grinding (left) and the mock-up was
made after polish to check a shape around edge (right).
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Figure 9: Result of the Vertical tests (MHI-08).
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Figure 11: Pictures with the Toshiba Teli camera(left)
and ARTRAY camera(right).
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Table 1: Result of Vertical Tests after Repair
Cavity Before After
ACT71 26 MV/m 30 MV/m at DESY
[10]
MHI-08 16 MV/m 38 MV/m at KEK [7]
AES-03 20 MV/m 34.6 MV/m at FNAL
[11]
cERL 18 MV/m with F.E. 25 MV/m without
9-cell #1 FE[12]
cERL 20 MV/m with heavy 25 MV/m without
2-cell #4 F.E. F.E.[13]
JLAB 30 MV/m Cell #5 performance
LG#1 improved to 43
MV/m at JLAB [14]
TBORI After quench at 30 36.6 MV/m without
026 MV/m, then F.E. FE.[11]
stated from low field.
20 MV/m
AES-01 22 MV/m Waiting VT at FNAL
[11]
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Figure 12: (a) Electro-luminescence (EL) sheet for
lighting, (b) LED light with strip-line plastic plane and
(c) Enhanced illumination by LED matrix.
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Figure 13: Motivity for grinding was changed from the
direct acting type to the indirect type with high-power
motor for a powerful grinding.
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