
Maps for Electron Clouds

•For a given beam pipe characteristics (SEY, Chamber dimensions, etc.) the 
evolution of the electron density is only driven by the bunch passing by, and the 
existing electron density before the bunch passed by.

m+1= F( m)
• Simplify the Electron Cloud problem into a small number of mathematical
parameters



Maps for Electron Clouds
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•For the typical parameters of RHIC, the bunch-to-bunch evolution of the 
electron density can be represented by a cubic map:

m+1= a m +b m
2 +c m

3

•Three sets of coefficients are needed to describe growth saturation and 
decay of the electron cloud density.





Maps for Electron Clouds: Application to LHC
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Bunch Patterns
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Four different sets of map
coefficients are needed to
describe the electron density 
evolution



Bunch Patterns cont.
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For a given set of the physical parameters (Bunch Intensity, SEY, etc.), 
differenet Bunch Patterns can be described using the same Map coefficients



Bunch Patterns cont.

Number of  Bunches = 100

Bunch Pattern (10,10)

SEY=1.7; N=1.6 ·1011
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Evolution of the Map Coefficients
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Evolution of the Map Coefficients cont.
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