                                                                               Alexander M, Feb. 9 2018  Feb. 16 2018
ESTIMATION OF IBS AT CESR AT 500 AND 300 MeV (II)
Emittance growth defined by [see CBN 03-11 for details]
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,
  where dispersion invariant defined as 
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–are dispersion functions.  Partial decrements 
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Partial decrement for energy spread is the same as for the emittance. 

The rate of energy spread growth includes additive component from IBS . 
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INTRA-BEAM SCATTERING 
Collisions inside moving bunch equalize temperature; the same processes responsible for the shortening of a beam lifetime.  
The temperature of electron gas can be expressed as the following       
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Longitudinal part of temperature has this form because the longitudinal mass is 
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For values as  
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One can see that the longitudinal temperature is the lowest one and it is negative above the critical energy (for CESR α≈0.011→γcr ≈10).     
  Other important moment is that during equalizing the vertical emittance becomes rising even without coupling associated with imperfections of magnetic structure.    
  In a moving frame, the velocity of transverse motion is dominant and the speed of diffusion can be expressed by simple formula 
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where 
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 is Coulomb’s integral, 
[image: image21.wmf]n

¢

 is the density in the moving frame, 
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 stands for speed of transverse motion in moving frame. 
Transforming in the Lab  frame 
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For simplest FODO structure solution of this equation can be expressed as 
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  ,      (2l- is period of FODO)
where coupling 
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 defined the the square root of emittance ratio.

 In some publications under this name now in use the square of this value.  
So the IBS generates coupling what is    
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For FODO structure this can be estimated as 
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. Geometrical coupling defined by rotation of quads by random angle within amplitude 
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For vertical emittance 
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After reminding these formulas, on the next page there are results of numerical calculations. CESR approximated just by regular structure. 

Numerical calculation carried with beta functions corresponding the regular structure.
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  Addendum16 Feb 2018
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This slide reminds that calculations carried just with regular part of CESR 

BUNCHLENGTH, cm
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LIFETIMES, sec 
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EMITTANCES cm x rad
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Current in mA

Zl , cm      - bunch length @ 300 MeV

Zl 500,cm - bunch length @ 500 MeV
Ex, cm-rad x e7       –emittance in 10-7 cmxrad  @ 300 MeV

Ex500, cm-rad x e7 –emittance in 10-7 cmxrad  @ 500 MeV
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