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CPC: Coupler Process Cavity

It is  the 1st pair of TTFIII coupler built at SLAC and ready to RF process.

CPC: Coupler Process Cavity
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600mm long straight SS 
coax section test results

600mm long straight Copper 
plated SS coax section test results
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Forward power: kW

Strong MP around 300kW!



Type Time:hrs Disc.yp

LSS-1st 32

SS 2 13 f 2LSS-2nd 13 After Initial Processing, Vented to N2 
and exposed in air for a couple of 
hourshours

LSS-3rd 5 After Initial Processing,Vented to N2

LSS-4th 9 Baked at 150 degC in vacuum and 
bagged in N2 after bake

SSS 9
C-LSS 8 Copper plated LSS Baked at 

400degC bagged in N2

LSS: long section S/S 600mm; SSS: short section S/S: 400mm.g ;
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Behavior of Electron SignalBehavior of Electron SignalRF

Delay~50us
E-signal

Delay 50us

1. Delay of electron signal
The Dealy time is unstable.

There is insufficient electrons available to 
seed the onset of multipacting [1]seed the onset of multipacting.[1]

[1] D. Raboso, A. Woode, “A new method of electron seeding used for accurate
testing of multipactor transients”, Vol.1, Oct. 1995.Terminated e-signal 

with high impedance



The space charge will disappear in tens of nanoseconds without RF power
and build up from the random emission electrons synchronous with RF field

[a] The RF pulse with a 200ns drop;

and build up from the random emission electrons synchronous with RF field.

[a]
Forward RF power level normalized to 300kW
Electron signal amplitude normalized to 30mV

[a] The RF pulse with a 200ns drop;
[b] the multipacting electron signal.
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[a] The RF pulse with a 1us high power(3MW) spike;
[b] The multipacting electron signal.
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2. Energy of MP Electrons
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MP l t d d t 550kW RF
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SEY of Copper plated SS MP electron energy spread measured at 550kW RF
power with Copper plated stainless steel coax tube.

SEY of Copper plated SS
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R1: amplitude of 1st harmonic to DC
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Rebuild electron signal

3. Harmonics from e signal
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Magic Simulation Red for Copper and blue for SSg
24cm coax line OD40mm 
ID12.5mm, 1.3GHz RF, TW 1.5

2

Y
ie

ld

[a]

[d]

( ) sUUf

Secondary electron energy:

0 5

1

S
ec

on
da

ry
 Y

[b]

[c]

( ) ( )4~
Φ+s

s U
Uf

0 500 1000 1500 2000 2500
0

0.5

Primary Electron Energy: eV

[b]

Φ is the work function of material 
(4.31 for Fe and 4.98 for Cu)

Primary Electron Energy: eV

Based on the measured SEY[a,d], it found that ( )

The peak of secondary 
electron is at 3/Φ

the collected electron current by the outside 
conductor of coax is about hundreds of 
amperes when the saturation is achieved at 
hundreds kW RF power in simulation (fewhundreds kW RF power in simulation. (few 
amperes in experiment).
[b c] scaled to the measurement used in 
simulation.

Simulation results depends on the 
Secondary electron distributionSecondary electron distribution 
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Impact Energy
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RF power: kW
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Input power: 300kW
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 1.8 0.1596 0.09
EXP 0.11 0.25
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R2: Amplitude of 2nd harmonic to 1st harmonic.

R1: amplitude of 1st harmonic to DC

HSW: half-sine wave
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Resonant Mode (indicated by dashed lines) 
is  independent of SEY.
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Multipacting Phase Studyp g y
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Electron lauched phase: rad

Map of electron lauched phase VS arrival phase 
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There could be MP with large SEY for the same geometry 
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Summaryy
There is a strong MP around 300kW for cold g
coax part of TTFIII.
Bake and copper plated help to reduce theBake and copper plated help to reduce the 
processing time.
MAGIC simulation results are in the same 
range with experimental resultsrange with experimental results. 


