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Dispersion Integral for One-pass Accelerators (1) 
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Field errors, nonlinear fields, etc can lead to ),( szf !
!

Δ

Perturbations are propagated 
from s to s’ 

Variation of Constants (repeat) 
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Dispersion Integral for One-pass Accelerators - 2 
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Δκ = Δk ⋅D

ΔD(s) = β(s) Δk ⋅D(ŝ) β(ŝ) sin(ψ(s)−ψ(ŝ))
0

s

∫ dŝ

Dispersion correction for One-pass Accelerators 

x(s) = x0 (s)+D(s)δ

x0 ' = ao , a0 ' = −(κ
2 + k)x0

D '' = −(κ 2 + k)D+κ

Δk⇒ D(s)+ΔD(s)
(D+ΔD) '' = −(κ 2 + k)(D+ΔD)+κ −Δk ⋅D
ΔD '' = −(κ 2 + k)ΔD−Δk ⋅D

Use quadrupoles for 
dispersion correction 
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Alternating gradients allow 
focusing in both transverse 
plains.  Therefore focusing and 
defocusing quadrupoles are 
usually alternated and 
interleaved with bending 
magnets.

N
FoDoMM =0

The periodic beta function and dispersion 
for each FODO is also periodic for an 
accelerator section that consists of many 
FODO cells.  Often large sections of an 
accelerator consist of FODOs.

The FODO Cell 
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FODO sectionFODO section

Low beta insertion         
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The Low Beta Insertion 


