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• RF technology:
• Cavity design, breakdown limits
• Wakefield design and measurement
• Power sources

•Beam dynamics
•Instrumentaion and diagnostics
•Simulations
•Vibration suppression
•Feedback systems
•Pre-linac collimation



Linear collider:Main linacs
R&D -rf technology

• Fundamental breakdown and field emission limits
in rf cavities, and rf cavity/coupler design for
reduced ratio of peak/surface field:
– TESLA
–  X-band
–  30 GHz

• Wire measurements of structure impedances
• High power sources for rf (X-band, 30 GHz)



Linear collider:Main linacs
R&D: TESLA cavities

• Reaching higher gradients thru surface treatments
• Fundamental research into the causes of field

emission and quenching
• Following slides from L. Lilje (DESY) at LC’02

























Linear colliders:
R&D on X-band warm rf

• Voltage breakdown limits-the baseline RDDS X-band
structures have shown evidence of breakdown damage at
gradients as low as 50 MV/m.

• It gets worse as the gradient is increased.
• There is evidence to believe that it is related to both the

surface field and the local group velocity
• Slides following from talks by N. Tobe, C. Adolphsen, R.

Jones at LC’02.

















Linear colliders: R&D on 30
GHz warm rf

• Voltage breakdown limits-the baseline TDS 30 GHz CLIC
structures have also shown evidence of breakdown
damage, at peak surface fields of 300 MV/m.

• In this case, the evidence is that the breakdown is only
dependent on the local peak surface field.

• In an interesting experiment cited by I. Wilson at LC’02,
the peak surface field attainable was found to be 300-400
MV/m, independent of frequency, in the range 19-39
GHz, for pulses longer than about 10 ns.

• Slides following from talks by H. Braun at LC’02.















Linear colliders:
R&D on warm rf-wakefields

• Structure wakefield management





Wire measurements of structure impedance-an
alterntaive to ASSET?



Linear colliders: R&D on power
delivery components

• Summary/comparison slides fromY. H.
Chin (KEK) at LC’02













Linear colliders-
R&D on warm rf-

X-band power delivery systems
• “8-pack” project is the X-band “string test”









Linear colldiers- R&D on warm
rf-CLIC power source

• CLIC power source development-CTF3 at CERN
• Issues:

– BBU in the drive beam accelerator
– Delay loop and combiner rings must be isochronous to

prevent bunch lengthening-higher order terms in
momemtum compaction limit acceptable momentum
spread

– CSR in the rings will increase energy spread, could
cause bunch lengthening

– Combiner Ring impedance control-to limit energy
spread

– Beam stability in the decelerator-energy spread reaches
100%





Linear collider:Main linacs
 Potential R&D items: beam dynamics
• Instrumentation and diagnostic development
• Simulations:

– Tuning algorithms to suppress correlated energy
spread

– Full system simulation development, including
simulations of start-up of machine

– Coherent synchrotron radiation in bunch compressors
– Dark current transport; effect on diagnostics

• Studies of vibration suppression systems
• Feedback system development
• Pre-linac collimation system design



Linear colliders: main linacs
R&D

• Diagnostic systems-
– BPM’s: quadrupole and structure
– Emittance measurement-laser wire; laser

interferometer (scattering from fringes)
Slides following from Steve Smith (SLAC), Y.

Honda (KEK), LC’02

























Laser interferometer-Compton scattering from the fringes







Potential R&D-Simulations
• Predicted luminosity performance of LC’s comes

from simulations. Better get it right!
• End-to-end simulations (DR to IP, source to DR,

…) are crucial and just starting to get done.
• Is all the relevant physics included in the

simulations? We need benchmarking of
simulations against each other and against real
machines-some of this done with LIAR for SLC,
but more is needed.

• Tests of practicality of tuning algorithms in
realistic environment are needed, e.g., machine
modeling from start-up.







Potential R&D-simulations

• Tracking of dark current electrons in
accelerating cavities
– Studies of breakdown
– Captured electrons:

• Effect on beam diagnostics
• Tail and background generation



Tracking of field emission electrons in CLIC cavities
(H. Braun, CERN, at LC’02)



Potential R&D

• Vibration suppression-example from Josef
Frisch talk at LC’02











Potential R&D

• Feedback-example from Tom Himel talk at
LC’02







Potential R&D

• Pre-linac collimation systems-these systems
are included in all designs but the details
have not yet been worked out.

• Such systems will be very important in
limiting the beam tails coming from the
DR’s.

• They will have to be designed in close
coupling with the BDS collimation systems.



NLC injector layouts, showing precollimation
sections


