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Brief summary on the CSR workshop at the Canadian light source
P. Kuske, HZB

Topics in Coherent Synchrotron Radiation (CSR) Workshop:
Experimental Consequences of Radiation Impedance

Brant Billinghurst and Jack Bergstrom
Nov. 1-2  2010, CLS

Details on the topic of the workshop
This workshop will discuss the experimental and theoretical consequences of radiation impedance as it arises when a 
charged particle moves along a circular path, such as in a bending magnet in a synchrotron lattice. It derives from a forward-
propagating wakefield, and is distinct from the familiar “machine” impedance that derives from the backward-propagating 
wakefields associated with both linear and curved motion. We are particularly interested in how the longitudinal 
radiation impedance impacts on the spectral structure of coherent synchrotron radiation (CSR). It 
is well known that the impedance is determined by the geometry of the bending-magnet vacuum chamber, and most CSR 
studies have employed a simple model of two parallel plates (of infinite extent) representing the upper and lower chamber 
surfaces. The resulting impedance is a featureless curve with a local maximum and an effective cutoff at long wavelengths. 
However, in 1990 Warnock el al. [Part. Acc. 25, (1990), 113] showed that the chamber side-walls 
should modify the impedance by introducing a series of narrow resonant-like features, and these 
in turn should be reflected in the CSR spectra as a series of narrow peaks, a sort of spectral 
“picket fence”. A few years ago, a high-resolution CSR study at the CLS exhibited a picket-fence 
frequency spectrum, and subsequent studies showed that this structure remained unchanged under varying CSR modes.
It is premature to claim evidence of the Warnock “whispering-gallery” modes, but in view of the impact these 
modes might have on future high-resolution CSR spectroscopy both here and elsewhere, it seemed timely 
to convene a workshop to discuss how to search for, and identify, them. Indeed, others may also have unexplained features in 
their CSR spectra, and they are encouraged to present their data for general comment and discussion. Once the modes are 
identified, the vacuum chambers can be designed specifically to minimize their impact on high-resolution FIR studies. 

most contributions can be found at:
http://exshare.lightsource.ca/farir/Topics%20in%20Coherent%20Synchrotron%20Radiation%20CSR%20
Works/Forms/AllItems.aspx
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List of Invitees:                           List of Attendees:

Bob Warnock – SLAC 
Steve Kramer – BNL 
John Byrd – LBL 
Peter Kuske – Bessy 
Markus Ries – Bessy 
Anke-Susanne Müller – Anka 
Gennady Stupakov – SLAC 
Marco Venturini – LBL 
James Ellison – New Mexico 
Joseph Bisognano – SRC 
Tomonori Agoh 
Rui Li – JLAB 
James Safranek – SLAC 
Lia Merminga – TRIUMF 
Ward Wurtz – CLS 
Les Dallins – CLS 
Tim May – CLS 
Mark de Jong – CLS 
Thomas Ellis – CLS

Bob Warnock – SLAC 
Steve Kramer – BNL 
John Byrd – LBL – via skype 
Peter Kuske – Bessy 
Markus Ries – Bessy 
Anke-Susanne Müller – Anka 
Gennady Stupakov – SLAC 
Marco Venturini – LBL 
James Ellison – New Mexico 
Joseph Bisognano – SRC 
Tomonori Agoh
Rui Li – JLAB 
James Safranek – SLAC 
Lia Merminga – TRIUMF 
Ward Wurtz – CLS 
Les Dallins – CLS
Tim May – CLS 
Mark de Jong – CLS 
Thomas Ellis – CLS
Shane Koscielniak – TRIUMF
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period =  1.2 cm-1
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period =  0.074 cm-1
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CSR-Spectra BESSY II - Karsten Holldack
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Summary

No clear understanding of the origins of picket fence type FIR spectra – severe 
impact for high resolution spectroscopy at long wavelength.

Two explanations have been proposed:

„whispering gallery“ modes (R. Warnock, P. Morton, Part. Acc. 25, 1990, 113)

local reflections and interference (L. Carr, et al., PAC 2001, Chicago)

The spectra of synchrotron radiation at long wavelength depends on the fill 
pattern and can consist of lines seperated by 1/λrf

Importance of radiation impedance? – CSR measurements reported by ANKA 
indicate a backward interaction (like the traditional wakefield)

Many CSR observations at BESSY can be explained with a simple broad band 
impedance model for the interaction of the bunch with the vacuum chamber

Facilities invest time and money into operating rings with shorter bunches –
SPEAR 3 wants to produce short X-ray pulses, the MLS is optimized for CSR, the 
CIRCE-project at the ALS on ice
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