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Abstract

The International Linear Collider (ILC) will require about 17,000 superconducting radio frequency (SCRF)
accelerating cavities in its main linac. From the view point of the cost, the ILC will require more than 80% yield of
successful high gradient (>35MV/m) cavities. We think that the cavity’s gradient is limited by field emission or
quenching, which are caused by defects of the inner surface of the SCRF cavities, for example, fine dusts, unevenness
and pits. These defects are treated with barrel polishing, chemical polishing, electro polishing (EP) and high pressure
rinsing (HPR) and so on. The relation between the surface state and the gradient limitation, however, is still not clarified.
To study the relation, we are developing an optical inspection system of the inner surface. This inspection system aims
to automatically take pictures of the inner surface and find the defects with 1um resolution. In this paper, we report the
present situation of the system.
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EBW at equator

~15mmx~15

Fig.2: (a) Picture of a cavity’s inner surface took with
omnidirectional camera. (b) Local picture of a part of

electron beam welding (EBW) on the cavity’s inner
surface at its equator region.
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Fig.3: Three pictures of a same part of EBW took
under different LED conditions. Left: red LED with

diffuser, center: green LED without diffuser and right:
yellow LED without diffuser.
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Fig.4: (a) Picture (left) and drawing (right) of method
to control illuminating region on EL. We divide the
region into 4. From (b) to (f) all are the same part of
EBW on the cavity’s inner surface at its equator
region, and all have the same z-0 axis and the same
scale, which are presented in (b). Blue arrows show
the directions of light incident from the EL onto the
cavity’s inner surface. Its corresponding illuminating
regions are all in (b), [4, 1] in (¢), [2, 3] in (d), [1, 2]
in (e) and [3, 4] in (f).
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[1] The ILC Reference Design Report summary,

Http://www.linearcollider.org/pdf/RDR Machine
Overview_v5-1.pdf
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