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Conclusion

 Damped structure TD18 was tested
— The BDR seems a little worse than T18.

— Dark current was measured with beta from time to time. Beta X Es
seems roughly speaking constant.

* Very long-term operations

— BDR decreases but huge time is needed to reach 107. Can it be done
gradually during operation?

— Need to evaluate the phase shift for this and compare with that of
TD18 #3 tested at SAC for much shorter period.

e Various findings and issues

— Vacuum pressure gets worse at a few to 1I0MW level and it is
reproducible.

— Double pulse operation was tried. The BDR for each pulse, former
and latter, seems the same.

— SEM view was taken and we see gap at the highest magnetic field
area. Flatness and bonding jigs may be the issue for improving
diffusion bonding.
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T18 Disk_#2
Undamped disk-based
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CLIC electric design
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SLAC assembly
Test at SLAC and KEK

100

80

60

140

<Eace> MV/m Width [ns]/11

20

idth[ns]/10 &

o

[+]
oo &0
o g0 gl a

o
-1
oaoo@
8
@ @ gom S o

&
* =]

g
&+ oo

0o
0

2010/10/20

.| 2000

3000

2500

[a—y
h
(=}
(=]

g Jo Jaquinp]

500 1000 1500 2000 2500 3000 3500 4000
integrated (hr)

RF-ON

TD18_Disk_#2 Whole trend untill 101016

- Eacc MV/m TD18_Disk_#2
«  Corrected field (MV/m)
« Corr Eacc_2
- Width(ns)/10
- Corrected Eacc_3 (MV/m)

TD18 Disk_#2

Damped disk-based

100

[=2)
[=]

Eacc [MVY/m]
Width/10 [ns]
[*2]
=]

s
=]

]
[=]

| 6000

e

| 4000

1'

SRR TN R S
N - n
: . '
B E.' TouipEst o
. -SRETRF LT
o ﬁ_f-fl LR b
- -

L]

1o

Report from Nextef

0 500 1000 1500 2000 2500 3000 3500

RF on time [hours]

20101016

—=—Total ACC I

+ Total INTLK
12000

1 10000

] 2000

a4 Jo Jagquiny

% 2000

4000



TD18: Characteristics in vacuum pressure
increase at very low power level
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Vacuum level was not so good, ~1x10”-6Pa at worst location.
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vacuum gets worse when it decreases
power.
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It is reproducible. Main Time A (ST
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FC-Mid microA

Presented to IPAC10

Comparison of dark current

T18 Disk
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The amount of the dark current tells the performance
of the high gradient breakdown performance!?
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TD18 #2: Evolution of dark current and its spectra

Modified Fowler-Northeim Plot Peak Current Averaged Gradient
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Break down rate evolution in TD18 #2
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When in the pulse breakdown starts?

252 nsec run

<Rs BD delay> histogram (ACC-BD)

{fc—up start> histogram (ACC-BD)

512 nsec run

<{Tr BD delay> histogram (ACC—BD)
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Little increase vs time!
Different from the left figures.
Need more statistics to judge.




Where in the structure

the breakdown
happens?

51+52 BD position
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Current (mV)

89[<41>20100929-110724]

Duble pulse operation
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<Rs BD delay> histogram (ACC-BD)
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Need better bonding quality!?

Brazing

Machining Diffusion bonding
at high

temperature Vacuum baking.
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Need good flatness

for the surface to change. No
deform within a bonding quality
finite bonding time change.

at high

temperature.

TD18 #3

After high gradient test
SEM taken at CERN
Seeagap |?
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Even ~3 micron flatness
was accepted as long as
the opposite side was
reversely deformed.

Judgment was done by
estimating the residual
flatness error to be less
than 0.5 micron after
sandwiching by flat plates.

Mostly potato chip type
(right) but one or two
cases the conical shape
(left) was accepted.
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