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INSPECTION OF INNER SURFACE OF S-BAND ACCELERATING STRUCTURES OF
KEK ELECTRON-POSITRON INJECTOR LINAC USED FOR MORE THAN 30 YEARS
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Abstract

The electron-positron injector linac of KEK has been operated for more than30 years. It originally started with serving
the 2.5 GeV photon factory ring and other missions were added requiring higher energy and higher charge. At present, it
has been developing to inject to the SuperKEKB rings with more bunch charge (4 nC) and with much lower emittance
(order of 20pum). However recently, the accelerating structures suffer from water leakage toward outside or sometimes
into vacuum. They also show high field emission and frequent vacuum breakdowns. It is one of the urgent issues from
now to identify such deteriorated accelerating structures and replace by good-behaving ones. In order to address to find
the origin of such deteriorations and to search for the possible remedies, we have recently inspected some of the
deteriorated accelerating structures. In this paper, we present the inspection results and discuss the weakness in design
features and speculate possible mechanisms of deterioration.
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Figure 1: Profile of dark current.
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Figure 2: Water leakage to outside.
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Table 1: Inspected Accelerating Structures
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Figure 3: Schematic of structure near coupler.
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Figure 4: Left: Coupler and connecting several cells and
right: peeling off the layer of outer electroplated copper.
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Figure 5: Separated disk and cylinder.
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Figure 6: Coupler assembly.
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Figure 7: Typical coupler-to-wave guide iris.
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Figure 8: Coupler #57-U.
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Figure 10: Black flare-like material.
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Figure 11: First cylinder following coupler cell.
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Figure 12: SEM on black flare-like material.
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Figure 13: X-ray diffraction on the black flare-like

material.
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Figure 14: Infrared absorption spectra.
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Figure 15: SEM and EDX on the black material covering
the copper forming cooling-water channel.
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Figure 16: X-ray diffraction on the black material covering
the copper forming cooling water channel.
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Figure 17: Optical microscope view.
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Figure 18: SEM in reflection view and up/down contrasted
view. Horizontal bar indicates 300 um.
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Figure 19: EDX mapping. Red=Cu, blue=C and sky
blue=0.

Figure 20: SEM and EDX view. Bar show 100 um.
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Figure 21: SEM view. Bar show 300 um and 50 pm,
respectively.
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