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More x-band data



The state of the Art

NLC/GLC development by SLAC/KEK/FNAL

11 GHz, 65 MV/m, 400 ns, 1 trip in 10 h



Typical structure processing history
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NLC working point: 65 MV/m, 400 ns, 1 trip in 10 hours



Performance of NLC/GLC structures
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Breakdown-rates vs pulse length

See also KEK poster: TPPT009

100 200 300 400 500 600 700 800 900
10

-3

10
-2

10
-1

10
0

10
1

Pulse length (ns)

B
re

ak
do

w
n 

ra
te

SLAC 70 MV/m
SLAC 65 MV/m
SLAC 60 MV/m
KEK 65 MV/m
exp. fit



A few comments

o High temperature brazing results in very clean structures
(machining, QC, etching, clean handling, brazing, sealed N2)

o It seemed the grain size played role (bigger = better)

o Test of a bigger number of structures essentiel

o No difference between different copper suppliers

o No difference between diamond and conventional
machining for high gradient test

o Venting experiments showed very robust behaviour
of copper structures

Steffen Döbert, SLAC/ILC, 2005







P/d= 5; 3.2 
at 50 MV/m
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Breakdown Statistics for H60VG3-6C at 65 MV/m, 400 ns
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Dark-currents
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Next Linear Collider
Test Accelerator

Input Power

Breakdown-rates vs input power
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Breakdown-rates vs surface field
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Next Linear Collider
Test Accelerator

SW20a375

Length: 2x20 cm

Phase advance: 180 deg

Es/Eacc: 2.05

Pin (55 MV/m): 9 MW

Coupler: rounded

Preparation: H2-bonding/brazing
Vacuum bake

Standing wave structures
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Results - SW20a375

Input RF pulse Reflected Signals
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BD-rates - SW20a375

50 55 60 65 70 75

10
-2

10
-1

10
0

10
1

B
re

ak
do

w
n 

ra
te

 p
er

 h
ou

r

Average gradient

Slope:5.6 MV/m / decade

NLC-goal achieved at 55 MV/m !



Steffen Döbert, SLAC/NLC

Next Linear Collider
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Recent structure parameters
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Recent structure parameters
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Next Linear Collider
Test Accelerator

Relative structure parameters
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Next Linear Collider
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Relative structure parameters
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H-type-performance Damage

Preliminary results !

• Inline taper helps

• Damage appears
correlated to
surface field 
distribution

Hot topic in  
working group



Breakdown location 8-pack
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Breakdown location 8-pack
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Breakdown location 8-pack
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Phase advance



Iris thickness
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Average Wuensch factor



T53’s efficiencies with simple beam loading

26.11031007.4102125135T53 of 0.3 m same 
average vg

12.5124803.1100115135Same as above

6.6101343.1100115135Same as above

12.3101347.478115135T53 const impedance
approximation

11.6101347.480120135T53 correct (Alexej)
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