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Outline

• Motivation/expectation from proposal

• Experimental setup and results

• Conclusions and future plans
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Motivation (from A. Fedotov talk)

The shielding suppressing factor from 
theory for MEeIC parameters and 2 cm 
vacuum chamber is 2.6e-6!!!! 
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• The theoretical aspects of 
CSR shielding is described 
in many papers  

• But experimentally... 
Hmmm not much
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Experimental Layout

Photocathode gun, solenoid lens, accelerating section, dogleg with energy defining 
slit, beam position monitor (flag) together with distributed quadrupole triplets are 
essential elements of CSR shielding experiment beamline setup.
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Dispersion function minimized in
the dipole where shielding plates
are installed.

Horizontal and vertical beta-
functions minimized at the
observation BPM where CSR and
Resistive Wakes effects are
measured.

Optic functions configuration

BPM/flag image



Charge per bunch and peak current controlled by 
changing the laser spot size

Bunch longitudinal profile stays the same for current  
from  20A to 100A

Beam current vs laser spot sizeLongitudinal bunch profile for different 
laser spot size (charge per bunch, current)

300 fsec HES cut



CSR shielding experiment plates

•Two plates with adjustable gap were installed into dipole vacuum chamber



CSR shielding test beam and system  parameters

Bunch profiles
Gaussian Flat top

Energy, MeV 50 50
Beam Current, A 40 100
Bunch length,  fsec 180*) 300
Bunch charge, pC 12 30
Banding Radius, m 1.14 1.14
Banding length, cm 40 40
CSR energy losses no shielding, keV 6.8 51.5
Gap changes, mm 1-10 1-10

*) RMS size
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Vacuum chamber gap effect to the energy losses
300fs FWHM Gaussian, 40A 300fs FWHM “Square”, 100A
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The little bump is 
observed in both 
configurations. 



Future plans for  CSR shielding experiment

• Recent improvement of RF phase stability from 2° to the order 
of 0.1° will reduce shot to shot bunch charge/current/energy 
fluctuations 

=> cleans up the error bars

• Reduce of dipole magnet entrance and exit energy changes effects 
by zeroing dispersion from bending magnet entrance to the flag 
location  (qudrupoles after the dipole will help)

• Reduce an energy loss due to surface roughness by  polishing the 
plates

• Will compress the bunch to increase the peak current by chicane



Conclusion
• Studies the suppression of the energy loss due to CSR on presence of 

vacuum chamber were conducted.

• To observe the shielding effect the sets of “good” beam parameters 
established 

• Effects of energy changes for different bunch profiles are measured. It’s  in 
well agreement with theoretical model.

• The observed little bump can be a result of other wake field- or transient-
effects not included in simple model. Needs more studies. 

• Wake fields effects are essential for CSR shielding test bunch parameters.

• More measurements should be carry out with recent upgrade of RF feed 
back system and polished plates 

• The energy spread due to CSR and vacuum chamber shielding studies will 
continue 
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