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| ntroduction

Wakefields and wake potentials

Bunch
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M otivation

W,V (s) = _[_Soo W, (s—s)A(s)ds
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How to obtain ?

/

Use developed analytical models for
short-range wake function

l

Singular ‘
Wake potential is not-singular

N

~

Use wake potential of much shorter
bunch than the bunch one need to model

Not singular

Difficult to obtain .

To tabulate the wake function there is need of
a model that will solve singularity problem!

Such approach is used, for example, in:

Tech. Rep. DESY-TESLA-99-16

Structure, DESY-TESLA-03-23

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

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




More Examples

Diffraction model
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Step Collimator & Step-out transition
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Wake function model

1,s>0
Longitudinal wake function: ( ) D(s) = {O,S -0
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Transverse wake function
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Wake Potential for arbitrary bunch shape A(s)

Longitudinal Wake Potential
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ASTRA Format for Wake Data
(Taylor Method)

Taylor Expansion of wake function Implemented in ASTRA:
( Test particle coordinates — {x;, y;} ) M. Dohlus
T T
W (S)) [ X)) [ X) [wWiu(S) Wip(S) Wig(s)  Wi,(S)
W2 (S) W12 (S) W22 (S) W23 (S) W24 (S)

Wi (X% Ys ¥ 8) = W (S) + W5 (s) | | % X | | Wig(S)  Wys(S) Wy(S) W () || X

W,(S)) \Y) \Ye) (Wia(8) Wy (S) Wiy(S)  Wi,(S) )\ Y,

In the special case (monopole+dipole wake) W, (s) = W/(/monopole)(s)
non-vanishing coefficients are: = W (S) = W, (S) = O.SEP\/,(,d‘m'e) 9

Wake file is in ASCIl format and is a “multi-table” describing up to 14 coefficient functions.
Each function is described by following model:

w;i(s) = w©@(s) + ? +Rcé(s)— c% [LC(S(S) + W”(‘l)(s)]

The format is: N, N, Here {i or i + 10 j} is a number that indicates the
. 0 R L / wake coefficient indexes [w; or W;, 1]
Each Table format C rori+10]
Table ] ) | 50 WO (Sl(o)) Special cases
Table 2 : : Mon.+Dip. K=3
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Table K : : Dip. K=2
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ASTRA check - Monopole Wakes
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Wake input files used in ASTRA
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Summary

 Wake model to resolve ‘
singularities of Green function

e ASTRA with wake field option

Next step

* Include transverse wakes in XFEL & FLASH Impedance Databases.

 Develop a model for fast estimation of emittance growth.

Thank You for Attention




Resistive wakes (per unit length)

Analytical solution (k = const) [ZaZTB
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For dipole wake the relation holds when we add surface roughness,
frequency dependent conductivity & metal oxidation.




