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* Peak electric and magnetic fields of the dipole mode are located 90 degrees
from each other on the iris

* Surface Poynting flux S is however at 45 deg to both E and H

* Location of the breakdown on the iris provides critical information about the
role of magnetic field in breakdown.

*The cavity has a large Sc but relatively low E and H fields at the surface so this
also provides an independent verification of new theories.

Property Crab cavity CLIC_G
Mode 120°,11.9942 GHz | 120°, 11.9942 GHz
Q 6247 6100-6265
Veroup -2.9 %c 1.66-0.83 %c
Kick 2.55 MV NA MV
Gradient 26 MV/m 100 MV/m
Power 13.35 MW 42 MW

Eure 103 MV/m 190 MV/m
He,e 348 kA/m 410 kA/m
AT (200ns) 26 K 21K

Sc 3.32 W/mm? 3.8 W/mm?2
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Fabrication

_— = h{“‘”"c?o"‘;“J Manufactured with normal

CERN techniques:
{mm p— ]] e Discs ultra-precision

machined at VDL

Stacking and alignment
performed at CERN or
Bodycote.

Coupler brazing and bake out
at Bodycote.
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centring V guiding the
wire for bead-pull
measurements

nitrogen supply

input (chosen and
marked)

tuning pins (4 per cell)
temperature sensor
cooling block

output (marked)
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Before Tuning

input reflection bead-pull @ 11.9922 GHz
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tuning record of |ds11|*sign(df) (mU)
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Tuning Results A

input reflection bead-pull @ 11.9922 GHz
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Scandinova Modulator
Klystron (50MW, 1.5us
pulse) For Crab cavity
test: SLAC XL5 klystron
Pulse compressor (250ns,
ratio ~3)

Stainless steel load
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) Crab Cavity Diagnostics A
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20 MW no compression
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) Radiation Monitor
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o BD detection + cell location s

"

Transmitted pulse drops "
as the arc is established.

Reflected power
increases to the same
order as the incident

o

i

pulse. A B | T L
We can use the '-4-/ eiaent \ A
_ - L Reflected A i
difference in time 67 Transmitted i J.
between the transmitted s 4 U N
power falling and the bl | | | ok sy Pt SRR oo ey
reflected power 1] 2E-T 4E-T GE-T 8E-7 %Eﬂﬁe 1.2E-6 1.4E-6 1.6E-6 1.8E-6 ZE-
increasing to find the BD -
cell location. "o T”"‘” coupler v L
RF In From Pulse WRI0 r:;ZTlt
The phase of the Compressar W“Egmil(_)r’ J——
. . lon gauge lon gaug
reflected signal is used to eadowe [ B0t OUBLE ot
pinpoint cell location. ﬁ L |
I Beam-pipe E Beam-pii:re
| lw
Upstream Radiation i
Faraday cup Maonitor icnmmatm Y
e signal . ginglefesdstructurereauiresa Readout
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o Preliminary BD cell results )

CERN
\

Transmitted drop minus Reflected rise times

300
250

w 200
150
100
50

# of BD

<1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14+
Cell number

60 -

50 -

40 -

30 A

# of BDs

20 -~

10 -

Cell number

» Relatively flat distribution (possibly a standing wave pattern at every 3™ cell?)
 However large number of events ‘outside’ the structure needs further analysis.

*  Fast group velocity; 2.9%c for the crab vs 1.8-0.6%c for accelerating structures
increases the errors. °
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y Preliminary BD cell results TN

"

# of BDs

Shortly after BD there Incident minus reflected angle 50ns after BD

is only a single angle
detected..

At +500ns after the 300
BD there is a large 200
spread supporting the
travelling arc 0
hypothesis.
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500

400
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|||||||||||||||||||||||
o O O O o o o
A OV o Mn O O

120
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New Klystron: CPI#2 e

Diode tests (no RF) of CPI#2 tube showed that 0.7 GHz gun
oscillations starts at about 240 kV and even generate RF power from
the input cavity:

XL5 tube out o XB@ " . M “RENEE S8
’ [ Fi S R "'\ . O -917n: @ 12 GHz pUISefrom

0 1.66ps (D

=
CERN

“@n 17.11.2014 XL5 was replaced by CPI#2

L]

A2.57us the input cavity
= — b

. I
- ooy 2 1.00us L.50G5/5 -
M £ SH0my i 0830us 1M points -3.68 \

Fortunately, going higher in voltage, the instability zone moves
towards the rise/fall time, so the plat top can be used now.
Example of the pulse with ~ 5 MW RF peak power expected:

'I:E Run
I

= L = . w H
| St S :.'_"‘\ +———O  sm @
m ! - 1
@ o0V ] Lmups Z50087% 3% °
B :500my el 0832005 1M points —3.68
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~v  Sneak peek: DC spectrometer

L
o S ~* Initial results show a mix
oo f\ of single projections and
To00- / also many multiple hits
p—— \ on the screen. This
g R suggests some of the
£ o / 'X electrons are kicked by
oo ; the deflecting field.
o pARREEEY * This effect is seen with
e I F sy i both the slit collimator
4 B R e e and pin hole collimator.
p 12043 14000 15000 16000 17000 18000 19000 20000 21000 22000 23000 24000 25000 26000 20986
| 789950 034X Signed 15-bit image 0 (384,5)
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¥ 1+ SR 'y
5 ia Py R e
T i
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i i i i i i i i
2000 4000 6000 8000 10000 12000 14000 16000 13000 20000 22000
Distance [um]

Marek Jacewicz <marek.jacewicz@physica.__uu.se>
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Future tests

 Change power and pulse width to get BDR vs
power and pulse width plots.

 More detailed analysis of BD distributions in
time and cell position.

* Push up power level or pulse width ‘to
destruction’....

* Post-mortem to assess the position on the iris
where most damage occurs. (E,H,or Sc?)
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Summary

Crab cavity RF design was presented and fabrication
described.

Tuning results were discussed
Xbox-2 test stand used for the high power test
Conditioning and Performance of structure evaluated.

Breakdown analysis showed almost even distribution
of breakdowns along the structure.

Dark current spectrometer results previewed.
Next steps discussed.
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