
Some Critical Issues in

the CLIC-SLAC-KEK Collaboration

Structures

Juwen Wang

IWLC2010

October, 2010



Outline

1. Work Status

• T24 Structures

• Schedule toward the year 2010 end

• Some Problems
• TD24 couplers and others

2. Diffusion Bonding Quality
• C10

• TD18 and others

3. Surface Preparation – Etching Tests 

Revisit and Discussion



1. Work Status



Collaboration Status at SLAC

1. T24_VG1.8 with SLAC flanges is under high power test 

at the NLCTA. 

2. T24_VG1.8 with KEK flanges capped off with vacuum is 

supposed to be in Japan by now.

3. Fabrication of two TD24_VG1.8 structures with SLAC 

and KEK flanges is in the progress for assembly. 

• The one with SLAC flanges will be high power tested 

in the beginning of 2011.

• The one with KEK flanges will be deliver it to KEK by 

the end of 2010.  

4. The second CERN made T18 structure will be tested 

sometime in November or December of this year. 



Tuning Status for T24_VG1.8  
With SLAC Flanges

Target frequency: 11424 MHz at 

45°C and vacuum after tuning the 

frequency by 5.6 MHz higher.

Filling time:  57.5 ns

S11: ~ 0.01

S12:    0.73 (Alexej 0.755  5/29/2008)

With KEK Flanges

Target frequency: 11424 MHz at 

30°C and vacuum after tuning the 

frequency by 2.5 MHz higher.

Filling time:  57.5 ns

S11: ~ 0.025

S12:    0.72



Field Amplitude for T24_VG1.8

With SLAC Flanges

With KEK Flanges



Cell to Cell Phase for T24_VG1.8

With SLAC Flanges

With KEK Flanges



S Parameters for T24_VG1.8 

with SLAC Flanges



S11 Measurement at NLCTA after Installation of 

the T24_VG1.8  with SLAC Flanges

1.41/)(*/100 MWPmMVE inAve 



Machining Marks in TD24_VG1.8 

Coupler Bodies (4 each)



Measurement for Machining Marks in 

a TD24_VG1.8 Coupler Body



Enlarged View of Fine Machining Marks 

• A 90 µin (2.3 µm Deep, 1 mm Wide) Groove;

• Milling machining marks are very small

• Pursue coupler brazing due to the low field in the waveguide



2. Diffusion bonding 

quality



Cutoff Picture Reveals a Possible  

Bonding Problem



SEM Picture for Bonding Area

in  a C10 Structure



Drawing for a C10 Standard Cup

R 0.005” Max



Metallographic Pictures for Bonding 

Area in a C10 Structure
• Very good bonding
• Corner radius is much 
smaller than drawing 
specified 0.005” (127 
microns). The red bar is 254 
microns.



Part C
Down-stream side – Cell Wall S-W!

Tilt 30°

CERN Pictures for 
TD18 Structure after 
High Power Test





R 0.010 Max

R 0.010 Max

Drawing for TD18 Standard Cup

We will bring a piece back and make 

a metallographic examination



How much to Define 

the Bonding Corner Radius

The bonding corner radius seems to be a critical 

important dimension. It should be practically 

achievable and reasonable small. The followings are 

bonding corner radii in drawings for various structures:

C10 (SLAC)  0.005” or 127 microns (actually machined < 20 microns)

T18 (KEK/SLAC)    100 microns

TD18 (KEK/SLAC)   10 microns

T24 (KEK/SLAC)    100 microns

TD24 (KEK/SLAC)   10 microns

T24 (CERN)             50 microns



3. Surface Preparation –

Etching Tests (2002) Revisit 

and Discussion



Test Plan

Done by R. Kirby, C. Pearson and F. Pimpec in 2002.



Microbalance Results



Etch Rate vs. Etch History



Single-Crystal Diamond 

Machining

5 seconds BSE image reveals grains;

10 seconds optical shows grain edges developing;

5 – 10 seconds etching is proper.       



Polycrystalline Diamond 

Machining

60 seconds BSE image reveals grains;

60 -120 seconds optical shows grain edges developing;

45 seconds or little more etching is proper.       



Microbalance Results



TD24 Structure Assembly

I’d like to confirm the time of heavier 

etching for TD24 Cups. 30 seconds? 


