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Abstract

A vacuum leak occurred on the atmospheric side of the terminal of a titanium sublimation pump (TSP) at KEK PF-AR. The
leaking terminal had developed verdigris. This is thought to be the cause of the leak. This prompted us to check the terminals of
all TSPs. Verdigris was found in eight locations and cable damage in 23 locations. Most TSPs are located outside the bending
magnets, making them susceptible to synchrotron radiation, which is thought to have had a significant impact on cable hardening
and verdigris formation. The terminals are protected by stainless steel covers, which have long been thought to be the cause
of cable damage. Other issues included densely packed cables and poor ventilation, leading to discussions about the need for
remanufacturing. In order to consider the effects of radiation when producing new covers, a radiation survey was conducted
using radiochromic film. The results are reported here. In addition, as a countermeasure against cable damage, we are also in
the process of replacing multi-core cables with single-core cables. We are also currently in the process of replacing the TSPs
themselves, and we will also report on the progress of this work. In addition, to prevent cable damage, multi-core cables were
replaced with single-core cables, and the TSP units are currently being replaced. The progress of this work is also described.
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Figure 3: TSP terminals cover. Radiochromic film in blackout
bag is attached to the right side (upstream side).
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Figure 4: A TSP with a vacuum leak.The leak occurred at the
ground terminal at the bottom center. Verdigris has formed.

Figure 5: Photos of damaged cables. Yellow arrows indicate
the locations of the damage. Top left photo is burnt, right top
is damaged by the cover, left bottom is burnt and melted, and
right bottom shows cracks.
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Red: Damaged cable
Magenta; Verdigris

Vacuum leak occurred

Figure 6: Locations of TSPs with damaged terminals or ca-
bles. Red arrows point cable damage, magenta arrows indi-
cate verdigris formation. Green circle indicates the location
of the vacuum leak.
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Figure 7: Results of the first radiation measurement
(2025/3/3-3/24) using film HD-V2.
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Figure 8: Results of the second radiation measurement
(2025/5/13-6/30) using film HD-V2.

«chamber Inside-> ¢-chamber Inside-> ¢-chamber Inside—>

upstream

cover top

downstream

mode2 mode3

model

Figure 9: Radiochromic films showing the amount of radia-
tion received by the TSP terminals during accelerator opera-
tion. TSP installed in the SW02 magnet, from left: model,
mode2, mode3.
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Figure 11: A TSP filament burned out and fell off.
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Figure 12: Photos of the terminals part after replacing the ca-
ble.
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