Cornell Laboratory for

Accelerator-based Sciences and
Education (CLASSE)

Sextupole Alignment and Beam Size Measurement

X =-2068+0.008mm o
—X _ =+1.3240.02 mm

=5 1 offs
[ ]

dx'/dk,l(uradm?)

=10 1 [ ]

° Calibration analysis

.
e +1.37 £ 0.19 mm

[ ]
-15 X
® @ Imaginary Beam Size

L] offs.

@® Real Beam Size

-4 -2 0 2
Sextupole 10AW horizontal offset (mm)

4

(mm)

xoffset

Figure 6: dx’/dk,l plotted against the horizontal sextupole

offset
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B Optimization using difference orbits, phase and tunes

To measure the beam size in a sextupole we need AAI?:‘L and Xo:

x Example 10AW
Ak L =1.82 m> and X  =1.32mm

fse
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AK,L
The optimization fits values for Aby and Ab; at the sextupole to match the mea-

sured difference orbits, phase, and tunes for a given change AKj. The reference
orbits, phase and tunes are chosen to have K, = 0.

The optimization finds values for Apx (constrained primarily by the difference Optimization:

orbit) and Aby (constrained primarily by the difference phase function and tunes) - .
independently of any assumed sexupole misalignment Xfset, since Ko = 0. Ab 0 " 5-43 9'6 radlans
-1
Ab1 =-6.07e-3 mm
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The position of the beam relative to the center of the sextupole is given directly by

Aby
Xo=———,
independent of any sextupole misalignment in the model.
The value for Apy is given by (Bmad manual Eq. 16.4 with sign adjusted to CESR X0= Abl / Ak2L= -3.39 mm

left-handed coordinate convention)
Ao AL 5 Ab Ab1 X0= 20.58 prad

Since Xy is given by the orbit position at the sextupole via Xg = Xgext — Xoffsets
where Xgext 1S the orbit position at the sextupole and Xygset is the sextupole mis-
alignment, we have

Aby = ApX i (Xsext i Xoffset) Ab;. Apx = -15'15 urad
The slope of this linear dependence on the sextupole misalignment is A / Ak L= 8 3 2 -2
= -8. rad/mm
RIS n
dAb, Ab
= —Ab;. 2 2

AXoffset X “=11.15 mm

So the slope in Ishaan’s plot is 0

dAby/AK,L  —Ab
= —X,.
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