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How to obtain ?

Use wake potential of much shorter 

bunch than the bunch one need to model
Use developed analytical models for 

short-range wake function

Singular 

Wake potential is not-singular

To tabulate the wake function there is need of 

a model that will solve singularity problem!

Such approach is used, for example, in:

• A. Novokhatsky, M. Timm, and T. Weiland, Single bunch energy spread in the TESLA cryomodule, 

Tech. Rep. DESY-TESLA-99-16

• T. Weiland, I. Zagorodnov, The Short-Range Transverse Wake Functionfor TESLA Accelerating 

Structure, DESY-TESLA-03-23

Motivation

Not singular 

Difficult to obtain
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)(
4

2)(

)(
4

)(

.
2

02)(
//

.

02)(
//

s
s

dr
r

r

c

Z
csw

s
s

drr
c

Z
csw

Geom

d

Geom

m

δ
π

δ
π

∂
∂










 ′
=

∂
∂











′=

∫

∫
)()( ,

2),(
// s

s
Lcsw dm

dm δ
∂
∂=

∫

∫

′
=

′=

.
2

0

.

0

4
2

4

Geom

d

Geom

m

dr
r

r

c

Z
L

drr
c

Z
L

π

π

Small tapered angle 1<=
b

a
tg

σ
αρ � �α

Pillbox Cavity

�

g

�Diffraction model ggabb −+−< 22 )2/()(2σ

Step Collimator & Step-out transition
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More Examples
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Wake Potential for arbitrary bunch shape λ(s)

Longitudinal Wake Potential
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Longitudinal wake function:

Transverse wake function

Panowsky-Wenzel �/ 01, 01�, � = −	2/,31 ' �|| 01, 01�, �′ $�(#
�+ =

= −2/,31 �/ � � + Φ �
� � + �	� − ��.� � − ��|| �� �

No singularities!

Wake function model

Wake model:

I. Zagorodnov



Taylor Expansion  of wake function
(  Test particle coordinates – {56, 76} )

Wake file is in ASCII format and is a “multi-table” describing up to 14 coefficient functions.

Each function is described by following model:
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In the special case (monopole+dipole wake) 

non-vanishing coefficients are: )(5.0)()(
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Here {:	;0	: + 10	�}	is a number that indicates the 

wake coefficient indexes [>? or >?@AB	C]

Special cases

Mon.+Dip. K=3

Mon. K=1

Dip. K=2

ASTRA Format for Wake Data    
(Taylor Method)

Implemented in ASTRA:

M. Dohlus



Resistive wakes (per unit length)
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For all elements 

except Und. Bempipe

• M.Dohlus. TESLA 2001-26, 2001
• K.L.F.Bane, G.V.Stupakov, SLAC-PUB-10707, 2004
• A. Tsakanian, M. Dohlus, I. Zagorodnov, TESLA-FEL-2009-05, 2009



Longitudinal monopole Wake Longitudinal dipole Wake

Link to w_ASTRA_Mon+Dip

XFEL Database Overview

Wake data format for ASTRA will be created  for ASTRA taylor_methode_F



Summary

• Wake model to resolve singularities of Green function

• ASTRA with wake field option

• Transverse wakes in XFEL Database (available soon) 

Thank You for Attention


