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Test structure fabrication

» Work partition as usual
— KEK cell and coupler fabrication
— SLAC cleaning, bonding and baking
— KEK+SLAC high power test

* In JFY2009

— Made second pair of un-damped T18
structures

— Made first pair of damped TD18 structures
— Made a pair of C10 and CD10 cell parts
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Fabrication of damped structures
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KEK fabricated all parts.

SLAC made assembly.
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TD18 VG2.4 Disk #2 & #3
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#3 being tested at
SLAC NLCTA

#2 being tested at KEK
Nextef
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High power test

* Independent tests in 2009
— Independent but for comparison
— Nextef of KEK and NLCTA of SLAC
— KEK tested T18 #2 and started TD18 #?2

— SLAC made test of T18 #1 and #3 and
started test of TD18 #2

» Basic studies
— Pulse heating test
— Single-cell high gradient study
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KEK Nextef & KT1

2008 2009 2010 2011 2012
/ 10 1 4 7 10 1 4 7 10 1 4 7 10 1 4 7 10

Nextef _
> T18 Disk #? Pulse compression
mmmmm) TD18 Quad_#5
mmmm) TD18 Disk #2
mm) T24 Disk #3
mmm) TD24 Disk #
mmm) T18 Disk_Disk #3
KT1

Il I I B D B e . ->
Narrow waveguide test

High power components test

Narrow waveguide test

RF delivery from KT1 to shield-B

Basic studies at shield-B



SLAC NLCTA
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Test results on un-damped structures
and damped structures

* T18 (undamped)

— Comparison between KEK and SLAC
— Basically the same characteristics

 TD18 (damped)
— Started at both laboratories
— Considerable difference in processing speed
— Need to compare in such as criteria of trip

— Or need to identify the origin of the difference of the
structures
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Comparison of breakdown rate
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Similar breakdown rates were obtained for the first pair.
The next pair will be compared later.
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On-going test of damped structures

Damped cell

Ongoing test at KEK Nextef
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TD18 #2(KEK) processing
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TD18_#3(SLAC)

High Power Test begin at 12/03/2009 15:00
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Comparison

* Discussion on trip criteria was started
— SLAC: missing energy
— KEK: Current burst

 Effort to identify difference between
structures
— Shipping from US to Japan
— RF load downstream
— Any others under discussion for detall
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Efforts for understanding

* Breakdown location
— Need better method? (KEK) — phase Info.

» Dark current and spectrum
— Data(KEK) vs simulation(SLAC)

* Missing energy and RF pulse analysis
— Careful comparison is needed

* Any other to improve evaluation
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Breakdown pulse analysis Quad#5
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No. of shots

090227 Steffen (CERN):

T18 #2 Missing Energy from
breakdown events at 252 ns

SEA VA
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Missing Energy (%)

Still need to be analyzed in a
sophisticated manner.

Missing energy
= Forward
- Reflected
- Transmitted

Energy deposit
- degradation?
—> surface change
- long term stability
over ten years




F. Wang, Feb. 18, 2010, TD18_Disk_#3 @SLAC

Breakdown distribution at different stage
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Dark Current Spectrum Comparison
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Spectrum from Track3P
simulation, 97MV/m gradient.

“Certain” collimation of beampipe on dark current is considered in
simulation data. More detailed analysis needed.

July 2009, R. Siemann Workshpp at SLAC, Z. Li simulation



Basic studies with simple configuration

» Single-cell extreme gradient(SLAC)
* Pulse heating by TEO1(SLAC)
* Narrow waveguide high gradient (KEK)

* We, especially KEK, want to study
— Material,
 Purity (7N) or inclusion (CuAg)

— Crystal structure

 Single crystal, Large grain
2 March 2010 B K- #f- Bk 27



Effort to prepare test sample in a
sophisticated manner by KEK
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Single-cell SW high gradient test at SLAC

ultra clean condition vs
normal surface processing conditions.

1000

The near perfect surface
processing affected only the
processing time.

The second structure processed
to maximum gradient in few
minutes vs few hours for the
normally processed structure.
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But we are curious how the processing proceeds and how
high we can obtain without serious damage.
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Pulse heated temperature rise and hardness change
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Surface hardens due to pulse heating. Hard surface speculates
to be preferable for high gradient but it needs to be proven.



High gradient study with narrow
waveguide at KEK

_Copp
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Materials are compared with breakdown
rates.
Copper BDR >> Stainless-steel BDR
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Materials and surfaces

* Any hint to understand the trigger to
breakdown?

/N, LG, etc.

« Crystal structure; boundary, direction,,,

» Defects underneath; X-ray analysis...

« Surface cleanness and dust; water cleaning...

e These need to be addressed at shield-B of
KEK hopefully in 2010.
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Preparation for basic study at KEK

* A pair of mode launchers for KEK

— Improved flange design for higher power
— Almost completed by SLAC

* Directional coupler with high directivity
— Mechanical design is on-going at SLAC

 Shield-B was constructed

— Transport from KT1 klystron to the shield-B Is
being prepared by KEK
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