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Parameter list
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« Energy (GeV)

* Accel. Grad (MV/m)

« FODO cells

« Emittance (mm-mrad)

* Bunch charge (nC)

* Bunch rms length (um)

 Initial cor. energy spread

 |nital uncor. Energy spread
(includes laser heater)

* Misal. Quads, Cav. (mm)

« BPM—-0.1mm, res — 0.02mm
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Wake Potentials
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Wake functions
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T. Weiland, I. Zagorodnov, TESLA Rep. 2003-19, 2003.




Beam Model for Particle Tracking
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Correlated Energy Spread

T. Limberg et al, PAC’'05, 2005.
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Emittance dilution As/s (%)

Coherent Oscillations
Wakefield Effects ( Zero initial energy spread)
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Coherent Oscillations

Chromatic effects (initial energy spread)
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Cavity Misalignments
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Ag/e (%)

Modules Misalignments
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Correlated Misalignments
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Offset (mm)
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Cavity tilts
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Quadrupoles misalignments.
One-to- One Correction
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Uncorrelated effects
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Correlated effects
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Quad misalignments.
One-to-One Correction
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Summary of Emittance Dilution
(Standard Cell)

Booster Linac

Coherent oscillations

uncorrelated 6-106 2:104

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

uncorrelated 5.8:10-° 0.6%

correlated 0.6% 1.9%
One-to0-One correction

uncorrelated 6.3:10 0.4%

correlated 1.7% 2%

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



Operation Modes (commissioning)

Mod |+ Mod ‘' Mod Mod %! Mod ' Mod
Modules per cell 2Mod 4Mod 6 Mod
Emittance preservation <5% <2% ~ 1%
Beta max 40m ~75m ~110m
Number of FODO cells 52 26 18
Active quads 104 92 36

Quad Strength K (m-2) 0.28 ~0.17 ~0.12
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