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Main Beam



DESIGN of Beam Lines

Frank Stulle:Frank Stulle:
Main beam 
bunch compressorsbunch compressors



Rogelio Tomas: 
BDS D i St t

DESIGN of Beam Lines
BDS Design Status

Javier Resta Lopez:Javier Resta Lopez: 
Collimation SystemNew L*

Optimisation of Nonlinear collimation system
for increasing the spoiler survival probability



DESIGN of Beam Lines

Arnaud Ferrari: 
Post Collision Line

separation by dipole magnets of 
the disrupted beam, the p
beamstrahlung photons and the 
particles from e+e− pairs with the 
wrong-sign charge (as compared 
to the outgoing beam), just 
downstream of the interaction 
point.



Alignment and steering proceduresg g p
• Andrea Latina: Low Emittance Tuning studies
• Peder Eliasson: LET studies• Peder Eliasson: LET studies
• Andrea Latina: BDS alignment

Collimation system correction procedures
Final focus still open problem
Beam-beam Feedback system to be developedBeam beam Feedback system to be developed



Alignment and steering proceduresg g p

Ilya Agapov: Emittance measurement (ILC)



Background, beam-beam, wakefield codes 
d t diand studies

Tony Hartin: Beam-Beam Studies
Helmut Burkhardt: Halo and Tail Generation StudiesHelmut Burkhardt: Halo and Tail Generation Studies
Ijaz Ahmed: Background Studies
Steve Malton: PLACET/BDSIM Wakefield Interface

Development of codes + results of simulations

CAIN Beam beam simulations withCAIN – Beam beam simulations with 
polarisation effects
HTGEN - generic halo & tail generation 
packagepackage
PLACET - HTGEN



Giovanni Rumolo: Simulations of the fast beam ion instability

FASTION: new simulation code for FII in LInacs
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ion effects in the CLIC Transport Line and 
M i LiMain Linac

1 nTorr is enough to have a fast 
instability in the Transfer Line
The threshold of instability lies betweenThe threshold of instability lies between 
1 and 10 nTorr in the Main Linac



Riccardo Zenaro: Wakefields and structure tolerances

• Optimisation of  CLIC linac 12 GHz structures for longitudinal and 
transverse wakefields 
Analysis of tolerances• Analysis of tolerances

• Need of tuning for keeping dephasing inside tolerable values

tolerances

Use of wakefields 
for beam position monitoring



Graeme Burt: Crab cavity system development

• experience in ILC cc and NLC structures

Task 1: Cavity and Coupler design and cold test.
Task 2: Phase Control system and interferometer 
development.development.
Task 3: Simulate Crab cavity and main linac wakefields.
Task 4: Test cavity at CTF3 at full power with beam.

Electric Field
in redin red

Beam

Magnetic field
in green



Drive Beam



Bernard Jeanneret
Drive Beam ComplexDrive Beam Complex

Delay Loop

1 train :120 b 1 train :120 b

Work in progress on
Drive Beam Linac

Delay Loop,
L=72.5m
Combine 2x

1st Combiner Ring p g
21 km TL
Vacuum
Magnets

L=145m , C1 = 3

2nd Combiner Ring
L=435m, C1 = 4

Turnaround and compression Steering considerations

21 km Transfer line

Turnaround and compression

Main Beam

Combined magnet 



Frank Stulle: 
Bunch Compressors and Turn Around Loop for the CLIC Drive Beam



Erik Adli: Decelerator studiesErik Adli: Decelerator studies

Use of PLACET 
Optimisation with igor for PETS design
Including tolerance definitions 
DFS with different currents instead of different energies



CLIC versus TBL deceleration
Beam envelope along the latticeBeam envelope along the lattice
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Beam envelope along the lattice

Energy distribution of a bunch (steady-state)Energy distribution of a bunch (steady-state)
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Energy distribution of the beamEnergy distribution of the beam
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Energy distribution of the beam
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Energy distribution of the beamrelative pos [um]relative pos [um]

 0

 0.5

 1

-0.05  0  0.05  0.1  0.15  0.2  0.25  0.3

E
 [G

s [m]

 0

 0.5

 1

-0.05  0  0.05  0.1  0.15  0.2  0.25  0.3

E
 [G

s [m]s [m]s [m]

TBL:
E0 ~ 150 MeV,  I ~ 30 A, t ~ 140 ns,  h ~ 61% (S~ 
63%)

CLIC:
E0 ~ 2.5 GeV,  I ~ 100 A, t ~ 300 ns,  h ~ 85% 
(S=90%)



Introduce the discussion on the best use of CTF3 as test 
facility  

• “adequate observability of beam q y
dynamics is crucial in validating the 
decelerator models

• Still a job to do: define instrumentation for 
the optimal use of the TBL”the optimal use of the TBL



CLIC versus CTF3 Drive beamCLIC versus CTF3 Drive beam

What can we safely scale?What can we safely scale?

What need to be simulated?

Which are the possible tests in CTF3?

What is the most appropiate beam instrumentation?



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



Collective effectsCollective effectsCollective effects Collective effects 
on going simulationson going simulations

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



Some results from wg:Some results from wg:

In view of the # increase of collaborating institutes it is mandatory to optimiseIn view of the # increase of collaborating institutes it is mandatory to optimise 
the information

• Use of existing general repository with updated• Use of existing general repository with updated 
parameters, layouts, system description, tolerances...
• Should we use edms for that?  Answer from cern 
outsiders is needed  
• Cvs for codes, their documentation, lattice repository 

Send comments and proposals to Daniel Schulte

• Use of CTF3 as benchmark for simulation codes, 
i d d fi i i f icorrection procedures, definition of most important 

diagnostic tools



And finally…

• Estimate of Low energy option for CLIC @ 500 MeV with today
technology ?

And finally…

technology ?

BASED ON

• Demonstration of drive beam generation by 2010
• NLC structures 
• ATF emittance for damping ring


