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R. Corsini – 29 September 2003

CTF3 Collaboration Meeting 2003 – What can we learn for CLIC ?

CTF 3 Main objectives:

• Demonstration of drive beam generation

• Final drive beam parameters (35 A, 2.3 nC/bunch, 150 MeV, 140 ns, 1.4 µs initial pulse length)

Down-scaled with respect to CLIC (150 A, 10 nC/bunch, 2 GeV, 130 ns, 100 µs initial pulse length), 
but close enough to test relevant physical effects and benchmark simulation tools

N.B.: different scaling laws involved for different effects !

• Need to demonstrate not only beam current and pulse length, but also:

• Low losses along the complex
• Beam emittance preservation
• Efficiency
• Control of bunch length
• Current stability (along final pulse and pulse-to-pulse)
• Energy stability ( “ “ “ )
• Bunch phase stability ( “ “ “ )



R. Corsini – 29 September 2003

CTF3 Collaboration Meeting 2003 – What can we learn for CLIC ?

CTF 3 Main objectives (cont’d) :

• Generation of 30 GHz RF power with CLIC nominal parameters

• Needed to test RF components (accelerating structures demonstration, but not only…)

• Acquire experience in PETS operation (switch on/off power from PETS, …)

Open questions:

• What kind of experiments will we need to perform in CTF3 to demonstrate all the 
items mentioned before ? What instruments (diagnostics and techniques) ?

• As it is now planned, CTF3 cannot test fully the drive beam decelerator. Is it be 
possible, and how ?



R. Corsini – 29 September 2003

CTF3 Collaboration Meeting 2003 – What can we learn for CLIC ?

Some physical effects & issues, possible experiments and measurements :

• Operation of fully-loaded linac

• Transverse stability in DBA

• Control of beam losses

• Stability of energy, current and bunch phase

• CSR & impedance in delay loop, ring

• Transverse beam stability in RF deflectors

• Phase coding

• Transverse stability, wake-fields and beam control in DB Decelerator
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CTF3 Collaboration Meeting 2003 – What can we learn for CLIC ?

Some physical effects & issues, possible experiments and measurements :

• Operation of fully-loaded linac
• RF phase control, machine protection, efficiency

• Transverse stability in DBA
• Offset beam or structure
• Use weaker lattice

• Control of beam losses
• Satellites ? Machine protection, radiation levels & activation, effects on instrumentation

• Stability of energy, current and bunch phase
• Hardware performances, measurement resolution, identification of instability sources, development 

of feed-backs
• CSR & impedance in delay loop, ring

• Measurement of single-bunch longitudinal phase space (linac phase scan, RF deflectors for combined 
beam ?)

• Compress bunches before ring, increase number of turns
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CTF3 Collaboration Meeting 2003 – What can we learn for CLIC ?
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gymnastics, CSR and 
impedance in DL and CR



R. Corsini – 29 September 2003

CTF3 Collaboration Meeting 2003 – What can we learn for CLIC ?

Some physical effects & issues, possible experiments and measurements :

• Operation of fully-loaded linac
• RF phase control, machine protection, efficiency

• Transverse stability in DBA
• Offset beam or structure
• Use weaker lattice

• Control of beam losses
• Satellites ? Machine protection, radiation levels & activation, effects on instrumentation

• Stability of energy, current and bunch phase
• Hardware performances, measurement resolution, identification of instability sources, development 

of feed-backs
• CSR & impedance in delay loop, ring

• Measurement of single-bunch longitudinal phase space (linac phase scan, RF deflectors for combined 
beam ?)

• Compress bunches before ring, increase number of turns
• Transverse beam stability in RF deflectors

• Off-set beam and change of ring tune, time-resolved position measurement
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CTF3 Collaboration Meeting 2003 – What can we learn for CLIC ?

1. 2.

3.

262°
1. Final position and angle of bunches      

(no injection errors)

2. Phase space footprint of merged trains 
(no injection errors)

3. Tune dependence of the position and 
angle magnification of injection errors 

Transverse stability in combiner ring –
effect of RF deflectors wake
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CTF3 Collaboration Meeting 2003 – What can we learn for CLIC ?

Some physical effects & issues, possible experiments and measurements :

• Operation of fully-loaded linac
• RF phase control, machine protection, efficiency

• Transverse stability in DBA
• Offset beam or structure
• Use weaker lattice

• Control of beam losses
• Satellites ? Machine protection, radiation levels & activation, effects on instrumentation

• Stability of energy, current and bunch phase
• Hardware performances, measurement resolution, identification of instability sources, development 

of feed-backs
• CSR & impedance in delay loop, ring

• Measurement of single-bunch longitudinal phase space (linac phase scan, RF deflectors for combined 
beam ?)

• Compress bunches before ring, increase number of turns
• Transverse beam stability in RF deflectors

• Off-set beam and change of ring tune, time-resolved position measurement
• Phase coding

• Control of current dip during phase swing (gun current feed-back)
• Measurement of RF pulse shape (sampling with probe beam single-bunch ?)

• Transverse stability, wake-fields and beam control in DB Decelerator
• Measurement of wake-fields in PETS (with probe beam ?)
• String of PETS (choose relevant drive beam parameters) – need several betatron wavelength
• Halo production mechanisms in transfer beam lines (collimation ?) and in PETS


