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Abstract

We have been studying the high-gradient performance of normal conducting X-band high gradient accelerator
structures. In recent seven years, we have been focusing on the prototype structures for the CLIC (compact linear
collider), targeting at a 100 MV/m acceleration. The CLIC allows for a structure to have 1 breakdown per 1 Giga
pulses. An un-damped structure clearly met the requirement, though those with waveguide heavy damping are still at
the edge. The difference may be due to the difference in the surface magnetic field. Since the last report in 2012, two
structures, with one damped and the other un-damped, were tested. In this report, we discuss about the high gradient
features of these two structures with illuminating a few new studies on their performance, such as the breakdown
features after a big breakdown related to the recovery protocol. The study shows the statistical property of the
breakdowns and indicates how to realize such a high field operation in a quick process in a robust manner.
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Figure 1: CLIC accelerator structure parameters.
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Table 1: Structures Tested at Nextef

N AE 4 WIS AR AR
T18 #2 Un-damped | SLAC/KEK | 2009
TD18 Quad Damped KEK 2009
TDI8 #2 Damped SLAC/KEK | 2010
T24 #3 Un-damped | SLAC/KEK | 2011
TD24 #4 Damped SLAC/KEK | 2012
TD24R05 #2 Damped SLAC/KEK | 2012
TD24R05 #4 Damped SLAC/KEK | 2014
T24 THU #1 | Un-damped | Tsinghua U. | 2015
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Figure 2: Whole history of structure processing. Up:
TD24R05#4, Bottom: T24 THUU #1.
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Figure 3: Early-stage processing of 7 structures.
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Figure 4: Processing of T24 THU #1. Normalized
accelerator field until 2800 hours.
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time.
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Figure 6: Evolution of breakdown rate of T24 THU #I.
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