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Mismatched Beams and Beam Halo!

Envelope modes of beams in continuous !
focusing!

Envelope modes of bunched beams in !
continuous focusing!

Halos from mismatched beams !





Single particle equation for uniform density beam: 
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For the equilibrium rx = ry,=rb so:  
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And the condition on equilibrium beam radius becomes: 

  

€ 

0 = −kβ 0
2 rb +

Q
rb

2 rb +
εx

2

rb
3

⇒ 0 = −kβ
2rb +

εx
2

rb
3 ⇒ −kβ

2rb
4 +εx

2 = 0

      kβ
2 =

εx
2

rb
2 =  kβ 0

2 −
Q
rb

2      or         rb =
εx
kb



(s1) 



What are the eigenvectors (i.e. ξ/η) for each frequency? 
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-k  Arb0 sinψ	
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Simplified core-particle model (~xcos(kbs) for the 
oscillating core and ~x3 for the non-linear space charge 
field external to the core. 



Full core-particle model using theta functions to model 
the oscillating core and the non-linear space charge 
field external to the core. 





Transforming from w, Ψ  coordinates back to x, x' coordinates 
reveals the peanut diagram.  












