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Abstract

Research and development of high accelerating electric field of superconducting radio frequency cavity is carried out
by accelerator research institute in the world. It is clear from the previous research that the defect generated on the surface
inside cavity becomes a factor to inhibit high accelerating electric field. Therefore, development of “Inner surface in-
spection system for superconducting cavity” that optically visualizes the state of the inner surface of the superconducting
cavity has been carried out, and good results have been obtained. In this research, we apply image processing technology
that has developed remarkably in recent years to the inner surface inspection system, and advanced the defect detection

method.
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Figure 1

Figure 1: Inner surface inspection system for supercon-
ducting cavity.
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Figure 2: Inner surface photograph of super conducting

cavity including defect area taken by inner surface inspec-
tion system.
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Figure 3: Extracted focus-areas of inner surface of super
conducting cavity.
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Table 1: Result of Automatic Detection

Group #Pict.  Pict. size [Pix.]  File size [KB/#] #Suspicious Pict. (%) Calc. time [sec/#X]
20120410_KEKO0O_after_1st_VT 3,810 3,488 x 2,616 ~450 141 (3.7) 1.07
20140522_KEK#01 _after_1st_VT 3,335 3,488 x 2,616 ~450 124 (3.7) 1.68
20170522_TBOMHI#01_AfterEP1 3,335 1,920 x 1,376 ~150 93 (2.8) 0.52
20190329 _UJI_Equator06(Up) 301 3,840 x 2,752 ~500 6(2.0) 1.60
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Figure 5: Template of defects for the automatic detection.
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Figure 6: Examples of defect found by automatic detection
using SURF.

HIZ R 9 2 Z L DBETH 5,

6. F&ob

BEELHNERE Y AT LD EELIZ M 72 B AL
HEAMOBHICDOWT, Mt 21772, HEREE S K
ZDOWT, HEAREAOM L U THEZ &GO EEH
HifcEZ ehRE NS, £, BHEFAREEEIZD
W, BRI e e nEY UTE7RIGERT DM
HIZDOWTKIBIZE LT E RN R S A,
M OEE S & OB O EO-diz, BEE
ZRIAH LU RGEGET — & —~X— 212 X 5 HERE %%
LT AZLETFELTWS, 72, BERKThOME S
AFLIZRLUT, 2o OEGAEEMZEA L, Tk
BWTHRERA2TS> 22 FEL TS,

SE R

[1] M. S. Champion et al., “Quench-Limited SRF Cavities: Fail-
ure at the Heat-Affected Zone”, IEEE Trans. on Appl. Super-
cond., JUNE 2009 19-3, 1384-6 (2009).

[2] Y. Iwashita, Y. Tajima, H. Hayano, “Development of High
Resolution Camera for Observations of Superconducting
Cavities”, Physical Review ST Accelerators and Beams, 11,
[093501-1]-[093501-6] (2008).

[3] “ICFA Statement on the ILC Operating at 250 GeV
as a Higgs Boson Factory”; https://icfa.fnal.gov/

PASJ2019 WEOHO06

wp-content/uploads/ICFA-Statement-Nov2017.pdf
[4] H. Aihara et al., “The International Linear Collider A Global
Project”; https://ilchome.web.cern.ch/sites/
ilchome.web.cern.ch/files/ILC_Global_Project_
Final.pdf
[5] Herbert Bay et al., “SURF: Speeded Up Robust Features”;
https://www.vision.ee.ethz.ch/~surf/eccv06.pdf

-35-



