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CTF3 – Layout

DRIVE BEAM in CTF3
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DRIVE BEAM in CLIC (3 TeV)
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CLIC versus CTF3 Drive beam parametersCLIC versus CTF3 Drive beam parameters

CTF3CTF3 CLICCLICCTF3CTF3 CLICCLIC
Energy GeVGeV 0.150.15 2.38 2.38 
Current AA 3535 101101Current AA 3535 101101
Normalized (geom) emittance mm mrad mm mrad 100 (0.3)100 (0.3) 100 (0.02)100 (0.02)
P l l th nsns 140140 241241Pulse length nsns 140140 241241
train length in linac μμss 1.51.5 139139

GHGH 33 11RF Frequency GHzGHz 33 11
energy extraction %% 5050 9090
Compression factor 2 x 42 x 4 2 x 3 x 42 x 3 x 4



CLIC versus CTF3 Drive beamCLIC versus CTF3 Drive beam

What can we safely scale?

What need to be simulated?

Which are the possible tests in CTF3?Which are the possible tests in CTF3?



Single particle dynamicsSingle particle dynamicsSingle particle dynamicsSingle particle dynamics

CTF3 Optimum benchmark
Low energy more demanding than higher one

• Beam emittance preservation
• Correction proceduresCorrection procedures
• Optics matching procedures
• Effect of non linearities on isochronism and frequency generation
• Effect of different paths on different bunch trains• Effect of different paths on different bunch trains
• Isochronicity and its manipulation
• Stability of beam parameters with gun current and linac variations

ISR ff t itt ( t CTF3)• ISR effects on emittance (not on CTF3)
• System longitudinal and transverse acceptance



C ll ti ff tC ll ti ff tCollective effectsCollective effects

Impedance budgetImpedance budget
CSR effects CSR effects –– possibility to make tests possibility to make tests 
in CRin CRin CR in CR 
Beam loading in rf deflectorsBeam loading in rf deflectors
Deceleration Deceleration –– wake fieldswake fields
EM collective effects in CRsEM collective effects in CRsEM collective effects in CRsEM collective effects in CRs
Ions productionIons production



S lS lSome example…Some example…

Non achromaticity of cr injection bumpNon achromaticity of cr injection bump
High order effects on isochronicity and High order effects on isochronicity and 
emittance growthemittance growthemittance growthemittance growth
Beam loading in rf deflectorsBeam loading in rf deflectors
CSR in combiner ringCSR in combiner ring
Modelling of different elementsModelling of different elementsModelling of different elementsModelling of different elements



RF injection in combiner ring

Cring = (n + ¼) λ
injection line
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Non achromaticity of injection bump in CRNon achromaticity of injection bump in CR

trajectory

QD QF

Di iDispersion

180° phase advance



Effective emittance  (mm mrad)
@ cr exit versus dp/p
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From CTF3 collaboration meeting - 2003





David Alesini - 2005





DL and CR Wiggler modellingDL and CR Wiggler modelling
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W k t b d tf3W k t b d tf3Work to be done ctf3Work to be done ctf3

Optimisation of ctf3 operationOptimisation of ctf3 operation
M d lli f ll l tM d lli f ll l tModelling of all elementsModelling of all elements
Deceleration simulationsDeceleration simulations
Start to end simulationsStart to end simulations
Use of ctf3 as benchmarkUse of ctf3 as benchmark
Beam simulations along the extraction Beam simulations along the extraction 
structures, to understand tolerances for the structures, to understand tolerances for the 
power extraction in terms of emittance and power extraction in terms of emittance and 
spread for the different bunchesspread for the different bunches


