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Outlook

« Coupler kick due to short-range wakefield
(coupler wake)

o Coupler kick due to asymmerty of the external
RF field (coupler RF kick)

 Comparison to the kick of the TESLA cavity
(cavity wake)



Notation and Definitions

A(s) — Gaussian bunch with rms width o

k, =(W)= jW (s)A(s)ds —kick factor

Kms — <(vv _ |<L)2>O'5 - [ [ (w (s)— kl)2 zb(s,)ds,T'5 _ rms kick factor

.

It gives an estimation for the head-tail difference in the kick
(banana shape)

Off-axis tail
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Linac Conference, 1996



Accuracy estimation / code benchmarking
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Gaussian bunch with o =1mm
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downstream couplers upstream coupler
Wake kick near to the axis
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Wake Kick near to

the axis i y
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How to compensate the wake kick on the axis?
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We have rotated by 90 degree,
but 92.5 is possible better.




Wake kick for the new orientation X
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Wake Kkick for the new orientation X
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downstream coupler,

y
m L new, zpen/mm=6, forward
x/mm =...

y/mm=...

RF kick
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RF kick
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TESLA Cavity in Cryomodule
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Figl. Geometry of the TESLA cryomodule.
The TESLA linac consists of a long chain of cryomodules. The cryomodule of total

length 12 m contains 8§ cavities and 9 bellows as shown in Fig.1. The iris radius is 35 mm and
beam tubes radius is 39 mm.
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Zagorodnov |., Weiland T., The Short-Range Transverse Wakefields in TESLA Accelerating
Structure// Proceedings of PAC 2003 Conference, USA, 2003.




Head-Tail Kick (ILC)
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Head-Tail Kick (ILC)
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European XFEL Project

o = 2400 um
i) o =120 pm

o =25um

e,
"
XY
ta

e Collimation Section
/ .
s, Beam Distribution
Main Linac e -

Bunch Compressor

/
Beam Switchyard

|
s
o 1y
151 &
e

Beam Distribution

http://www.desy.de/xfel-beam/index.html



TESLA Module
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Coupler RF kick is the most important. It can be reduced by alternative direction

orientation of couplers.



Bunch Compressor
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Main Linac
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Effect of new HOM couplers orientation
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Head-Tail Kick (rms kick)
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Head-Tail Kick (rms kick)

kims ~ kg,rms n kirmsr
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Head-Tail Kick (rms kick)

1. Transverse Coupler Wake is capacitive (integral from bunch shape)

kL ~ kCi n leI’ kO rms _ Hko H kl ms Hkl H

2. RF Coupler Kick (on crest) 13GH
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V, (s)=Re(Vx-V, e )  V,=15MV k=27
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3. Cavity tilt by angle o
V (s) = Re(0.5aV, -e~'(K~%))
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Conclusion

» The coupler RF kick is a main effect in the injector. It can be
compensated by an alternative direction orientation of couplers.

» The coupler wake kick Is a main effect after the 1st bunch
compressor in XFEL project and for ILC bunch length of 300 um.
Rotation of the HOM couplers by 90 degree allows to reduce the
kick by factor 12.

> It Is possible that the wake Is overestimated. The cavity irises
have smaller radius than the pipe. It could make the coupler kick
weaker. The full structure modeling Is desired.



