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The horizontal orbit kick determined 
from the difference orbit is linearly 
correlated with the sextupole offset 

assumed in the lattice model.

Until now I have mistakenly used only 

the dipole term Δb
0
 for Δp

x
, omitting 

the contribution from Δb
1
 X

0
, where X

0
 

is the position of the beam relative to 
the sextupole center.
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Example: sextupole 10AW

Difference analysis
X

0 
=  -3.39 ± 0.02 mm

X
sext

= -2.068 ± 0.008 mm

→ X
offset

 = +1.32 ± 0.02 mm

Calibration analysis

X
offset

 = +1.37 ± 0.19 mm

News flash
• Complete data set re-analyzed
• Results independent of 
misalignment at machine accuracy
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Optimization using difference orbits, phase and tunes

Example 10AW
Δk

2
L = 1.82 m-2  and X

offset
= 1 .32 mm

Optimization:

Δb
0
 = 5.43e-6 radians

Δb
1
 = -6.07e-3  mm-1 

So 

X
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= Δb

1
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L= - 3.39 mm

Δb
1
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0
= 20.58 μrad

Δp
x
 = Δb

0 
- Δb

1
 X

0
= (5.43 – 20.58) μrad

Δp
x
 = -15.15 μrad

Δp
x
 /Δk

2
L =  - 8.32 μrad/mm-2

X
0

2 = 11.15 mm2

σ2   = - 2 Δp
x
/Δk

2
L – X

0

2 = 5.50 mm2
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