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Parameter list

0.5 GeV 2. GeV

I BC

Booster linac

« Energy (GeV)

* Accel. Grad (MV/m)

« FODO cells

« Emittance (mm-mrad)

* Bunch charge (nC)

* Bunch rms length (um)

 Initial cor. energy spread

« Inital uncor. Energy spread
(includes laser heater)

« Misal. Quads, Cav. (mm)

2. GeV 20 GeV
—
Main linac
Booster Linac
0.5-2.0 2.0-20
16 20.8
6 50
1.4 1.4
1 1
112 24
1.75% 0.4%
500 keV 2500 keV
0.5 0.5

 BPM-0.1mm, res — 0.02mm



Beam Model for Particle Tracking
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Wake Potentials
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Wake functions
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p(s)=+/s/0.92mm

T. Weiland, |. Zagorodnov, TESLA Rep. 2003-19, 2003.
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RMS Cor. energy spread (%)
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Coherent Oscillations

Wakefield Effects ( Zero initial eneray spread)
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Coherent Oscillations

Chromatic effects ( initial energy spread)
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Cavity Misalignments
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Modules Misalignments
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Correlated Misalignments
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Aele (%)

Cavity tilts
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One-to One Correction

Uncorrelated effects
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Correlated effects
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Coupler Kick and RF Distortion

Model for Transverse Potential

The field potential - linear variation within the bunch

W(s) | = + +( + j
o N J g
““““ Y '
"""""""""" Monopole term  Dipole term
‘ NENS

- Coupler RF kick —
Scaling with accel grad and bunch length

- Kif ~ Vcav* O



|.Zagorodnov, M. Dohlus

5MeV

- 500MeV

Main Parameters

0.5GeV -

2GeV  2GeV

20GeV

l BC1 | BC2 |
Monopole = RF kick Wake kick Wake kick
Dipole = Cavity kick Cavity kick Wake kick
Bunch Acc. Wake rms RF rms Wakermskick | RF rmskick Cavity rms
Length Grad. kick kO kick kO k1 (dipole) k1 (dipole) kick k1(dipole)
pm MV/m | v/nC/cav V/nC/ecav | V/nC/mm/cav | V/nC/mm/cav | V/nC/mm/cav
Injector | 2000 | 12 8.2 38.4 1.25 1.8 21.6
Booster | 120 16 8.2 3.0 1.25 0.14 3.5
Main 25 1 20.8| 8.2 0.8 1.25 0.04 0.77
Linac
M I =
onopoe For beam offset < Imm
Dipole _

For cavity

monopole term ko dominates




Beam offset (mm)
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RMS Cor. energy spread (%)
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Coupler RF Field ( Low energy part )
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Summary of Emittance Dilution
(Standard Cell)

Booster Linac

Coherent oscillations

uncorrelated 6-10° 2-104

correlated 2-10-3 1.2-103
Cavity Misalignments 5-10-6 3-107
Modules Misalignments 4-10-° 2.5-106
Correlated Misal. (130°) - 7-10-6
Cavity tilts

uncorrelated 5.8:10-° 0.6%

correlated 0.6% 1.9%
One-to-One correction

uncorrelated 6.3-10-° 0.4%

correlated 1.7% 2%

B Total Emittance dilution <5% with 2 Modules/Cell



Collection of formulas

Uncorrelated
chromatic

Correlated
chromatic

Correlated
chromatic

Injection jitter
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Cavity , accelerator section

Cavity misalign.

Correlated
misalignment

Cavity tilts

misalignment
Transverse wake fields effects
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Summary 2

European XFEL — What other effects study on beam
dynamics is actual
SwissFEL -

- Point charge longitudinal and transverse wake
potentials

-Final design

- Misalignments and errosr budget ( RMS ) for
single bunch

- Two bunch operation —trans, long wake

- Beam dynamics



