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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

NI 4 & B R
T18 #2 Un-damped | SLAC/KEK | 2009
TD18 Quad Damped KEK 2009
TD18 #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

42 Tuow v TR g

ST, INEFTRBLTCELETHEOMEED
nt v 7Y OB IR % Figure 3 IZRE 9,

T TR, BRAICIET TV 2L AR O R &
B ANEREL L7=ERE LTy FLTH D,
BARANCIE., BCBEMEER L RAED 6 T\ BT 5
LT, B VAR 252ns & L 7o IRRIC R U A A
L MEERTEE I nZERE LTI Y
NU7e, [RGB FUCBE T DR & i35 &,

« 24 B IOVIEE O JFH 18 BAVINEE L D By,

AU THEEE L ONEE 1L X v SR

HY OINEAE 2R TR,

LMD, Figure 1 O/8T 2 —HENGEAETE

A2, BIFICE L TiX, 18 BATOHRE T, Tt
AT > CTE 7 D EMA = 24 BILERETIX

YL L TWA Z EIZBE L TWA 0 LitZeu,
—HF#%FIT, BEBENT B TEY L m LIz
HARTRELRDZEICEELTCWSDEEZTND

MNormalized Eacc vs RF-ON time in early stage

E 120

z. Ramping speed

z = 100

—_—

o g “ T24#3

= & TD24#2

=, W T18#2

E E . TO24R(

E =

=z B T24THU#
TD18#2

0 500 1000 1500
Integrated RF-ON time [hour]

Figure 3: Early-stage processing of 7 structures.

43 FREUE L L2 ESR  JR IE

FrEREM OBV EEBEO a7

POEBHEDENIL LD TIERVINE BEZD
NoHOT, HEHE (BDR) 23

BDR o Exe® X TS

EHGEL T, B LIZER %

Ewc®oc [ BDR/(2X10°%) J1OX [T, /252]Y8

ELTTury hLTHIDMN, Figure 4 THD,
NaEHsbeE, 2500 FlH7=0 £ T, IEHIZ T2k
VU NEALTETWDLZ ENbng, 7L AREE
JRF T2 R DR 13 F CTOMMNT 2 FF > Tiliia 3 &
‘(“&)5 50



Normalized gradient vs pulse number
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Figure 4: Processing of T24_THU__ #1
Normalized accelerator field until 2800 hours.
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Figure 6: Evolution of breakdown rate of T24 THU_#1.
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Figure 7: Average breakdown rate in 10M pulses.
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Figure 8: Appearance of breakdowns after big breakdowns
in different recovery power levels.
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