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Abstract

From 2009 until now, ten CLIC prototype X-band accelerating structures have been tested at Nextef of KEK aiming at
studying the feasibility of the operation at 100 MV/m in the TW one-foot-long structures. Each test has been conducted
for typically more than a few thousand hours at 50 Hz, an order of 1 Giga pulses. In summarizing these tests, we observed
the statistical nature of the vacuum breakdowns on top of the structure individuality and different conditioning reality.
We observed and studied such physical properties as the dark current, breakdown rate, RF pulse shapes, and so on. By
taking the advantage of the tests conducted in the same system for all of the structures, we compared among the tested
structures to deduce the intrinsic features. In the present paper, we present the observed features, such as the reduction of
breakdown rate, the relation of the dark current amount to the high-gradient performance and the statistical nature of the
breakdown appearance, etc. to review the high-gradient characteristics in the TW high-gradient accelerating structures
operated about 3 times higher than the gradient of today’s usual linear accelerators.
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Figure 1: Typical surface field of wave-guide damped cell,
left = Es, center = Sc and right = Hs.
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Figure 2: Structure unloaded electrical parameters, (a)
T24, (b) TD24, (c) TD24R05 and (d) TD26CC. Colored
lines are red = accelerating field, black = power flow, blue
= surface temperature rise, pink = Sc and green = surface
electric field.
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Figure 3: Typical damped cell (left) and coupler body
(right).
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Figure 4: Typical installation at Nextef. Filtered N2 gas
is continuously flowed in during connection.
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Figure 5: Operation history of two TD24R05 structures,
top = K1 and bottom = K2.
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Figure 6: Whole operation history of TD26CC-K1.
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Figure 7: BD cell distribution.
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Figure 8: Evolution of breakdown rate of TD24R05-
K1(blue) and K2(red) and TD26CC-K1(yellow).
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Figure 9: Breakdown appearance in time in TD26CC at
nominal operation parameters. Left: power vs time and
right: number of breakdowns vs time.
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