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Injectors and longitudinal physics -- II!

1.  Acceleration - introduction!
2.  Space charge of short bunches (rf)   !
3.  Space charge of long bunches!
4.  Longitudinal space charge waves!
5.  Longitudinal rarefaction waves and !
      bunch ends!
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€ 

V (φ) ~ B(sinφ − φ cosφs)

For there to be a region of focusing around the 
synchronous phase, -π < φs < 0. 

(no focusing around 
synchronous phase) 









Check: for a spherical bunch 

€ 

∇⋅ E =
ρ
ε 0

   ⇒     4πr2Er =
4πr3

3
ρ
ε 0

⇒ Er =
ρ

3ε 0
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(and z > rz) 
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(with constant emittance and radius) 
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