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Workshop goals

• First, examine the accuracy of the impedance models by
comparing calculations, bench measurements, and beam
measurements for recently commissioned rings

• Second, discuss techniques of quantifying the impedance
models that are relevant for estimating the instability
thresholds but are still useful to compare to bench and
beam measurements

• Finally, consider instability mechanisms and components
of the impedance that may limit the performance of future
storage rings as the vacuum chamber impedance is further
reduced.
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Agenda
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Observations summary

• Single-bunch instability behavior observed in many rings
– Transverse and longitudinal

• Quadrupole, sextupole, higher modes observed
– SLAC SLC damping rings, NSLS VUV ring, APS, ESRF, ALS, etc...

•  Transient behavior seen in many rings
– “sawtooth” instabilites

– Coherent radiation bursts at NSLS

» 40 GHz radiation peak, 7 mm structure on beam

• Need further experimental study
– High frequency signals generated by the beam

– Detailed bunch structure measurements

– Insert known impedance into a machine?
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Observations summary

• NSLS (J. Murphy) • SLC (B. Podobedov)
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Simulations summary

• Some good agreement between calculated and observed
behavior
– Complex bunch distributions and dynamics

• Use detailed impedance calculations
– Use MAFIA / GDFIDL / ABCI / etc … generate wakes of all

components and structures

• Self-consistent single-bunch effects use Green’s function
– Need accurate modeling of high-frequency impedance otherwise

termed “inductive”

• Transient or ”sawtooth” behavior observed in some models

• No consistent well understood modeling
– Need different simulation models to be compared, running

identical problems
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Simulation summary

• A. Novokhatski • A. Ghigo

– Good agreement with
measurement
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Impedance summary

• High-frequency impedance drives within-bunch motion
– Coherent radiation?  Small perturbations in vacuum chamber?

• Need detailed impedance model with high-frequency
components
– Small gaps, bellows, tapers, etc …

• Dense meshes in computer models

• Measurements above 10 GHz become very difficult
– Travelling waves

• Need to develop techniques for measuring beam impedance
well above cut-off

• Website
– http://www-project.slac.stanford.edu/lc/wkshp/Impedance_Wrkshop.htm
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Impedance summary

• A. Novokhatski • C. Ng


