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Quadrupole Errors for One-pass Accelerators 

One quadrupole error: 



CHESS & LEPP 

87 

Georg.Hoffstaetter@Cornell.edu               Topics in Accelerator Physics            Fall semester 2019 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

Δ
−=Δ

0)ˆ(
00

)ˆ,()ˆ,(
skl

ssMssM

Δψ = −
Δβ
2β
tanψ

Quadrupole Error and Phase advance 

M (s)=
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1
2 Δβ

1
cosψ = −Δkl(ŝ)ββ̂ sinψ

Δβ = −Δkl(ŝ)ββ̂ sin 2ψ Δψ = Δkl(ŝ)β̂ 1
2 (1− cos2ψ)
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Δψ = Δkl jβ j 12 [1− cos(2[ψ −ψ j ])
j
∑ ]

More focusing always increases the tune 

Twiss functions correction in one pass accelerators 

Δβ
β

= − Δkl jβ j sin(2[ψ −ψ j ])
j
∑

Beta beat oscillates twice as fast as orbit. 

Δψ = Δkl jβ j sin
2(ψ −ψ j )

Δβ
β

= −Δkl jβ j sin(2[ψ −ψ j ])

When beta functions and betatron phases 
have been measured at many places, 
quadrupoles can be changed with these 
formulas to correct the Twiss errors. 

Notice the self consistency: Δψ = ( 1
β̂ +Δβ̂

−
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= Δkl jβ j[cos(2[ψ −ψ j ])−α sin(2[ψ −ψ j ])]


