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1 Field integrals

The field integrals are measured with a 3.735 m long flip coil. The diameter of the flip coil is approximately 4 mm. The
vertical and horizontal field integrals have been measured on the vertical axis out from the horizontal center of the undulator
in 2 mm steps out to +20 mm horizontal deviation from the undulator axis. The multipoles up to octupole order have been
found by fitting a cubic polynomial over the five central points over £4 mm horizontal deviation from the undulator axis.

1.1 Vertical field integrals

Figure[I|shows the measured vertical field integrals at 9 different gaps. Table([I| gives the multipoles calculated from the
measured field integrals by using a cubic polynomila over the 5 central points over the horizontal range +4 mm out from
the undulator axis. The background vertical field integral in UMF measured without an undulator installed is -125 Gem.

1.2 Horizontal field integrals

Figure [2] shows the measured horizontal field integrals at 9 different gaps. Table 2] gives the skew multipoles calculated
from the measured field integrals by using a cubic polynomila over the 5 central points over the horizontal range +4 mm
out from the undulator axis. The background horizontal field integral in UMF measured without an undulator installed is
47 Gem.
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Figure 1: Vertical field integrals measured with a 3.735 m long flip coil.
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Figure 2: Horizontal field integrals measured with a 3.735 m long flip coil.
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Table 1: Normal, i.e. vertical, multipoles.

Gap Dipole Quadrupole Sextupole Octupole
mm Gcm G G/cm G/cm?
7.2 14 £0.1 8 £0.5 301 £0.7 -16 £3.2
8.0 19404 -31 £2.6 282 +3.6 -34+17.9
10 16 +0.9 -25 +6 209 £8.5 -6 +41.8
15 13 +£0.3 10 £2.2 106 £3 -8 £15
20 13 40.1 18 £0.6 59 £0.8 15 +4
25 8 +0.3 28 £1.9 29 £2.6 27 +13
50 -20+£1.2 32 £8 -8 £11.2  -55455.2
100  -43 4+0.1 7+1 1+14 11 £6.9
180 -44 +0.6 3438 -1 453 -2 £26.1
Table 2: Skew, i.e. horizontal, multipoles.
Gap Dipole  Quadrupole Sextupole Octupole
mm Gcm G G/cm G/cm?
72 -12+48 -166+329 -51+46.3 229 42284
80 -5+14 -103+9.8 -40+13.8 125 +68.2
10 -542.8 -88+19.2 -50 +27 95 +133.3
15 -204£09 -37+£59 -38 +8.3 140 +41.1
20 -20£19 -29+13.3 -39+18.7 59 +92
25 -124+04  -57£2.6 34 +£3.6 -64 +17.8
50 51419 -257 +£13 -58 £18.2 -161 +89.9
100 71427 -246 £18.6 15+26.2 177 £129.3
180 63 +6.7 -23+459 64 +64.5 -139 +318.1
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2 Measured fields, angles, trajectories and phase errors

The magnetic fields have been measured on the undulator axis in 4400 mm long Hall probe scans. The field integral
found with the flip coil is used for normalizing the magetic fields measured with the Hall probe system. The normalization
is done by adding or subratcing a constant field over the magnetic structure of the undulator. The constant that is added
corresponds to the difference between the flip coil and the Hall probe data over the length of the flip coil.

The Hall probe scans have been carried out at 9 different gaps; 7.2, 8.0, 10, 15, 20, 25, 50, 100, and 180 mm. The
magnetic fields have been analyzed for the gap range 7.2-25 mm. In the analysis the function of the aoutocorrection system
for the beam position in the accelerator has been simulated by using virtual coils in the beginning and end of the 4.4 m long
scan to correct the orbit of the beam passing through the undulator.

21 Gap7.2mm

The measured fields, angles, trajectories and phase errors for the HXU-32 at 7.2 mm gap is shown in Figure [3] and
Figure[d] which shows the same analysis with the beam path corrected by virtual coils in the beginning and end of the scan.

2.2 Gap 8.0 mm

The measured fields, angles, trajectories and phase errors for the HXU-32 at 8.0 mm gap is shown in Figure [5] and
Figure[6] which shows the same analysis with the beam path corrected by virtual coils in the beginning and end of the scan.

2.3 Gap 10 mm

The measured fields, angles, trajectories and phase errors for the HXU-32 at 10 mm gap is shown in Figure [/| and
Figure[8] which shows the same analysis with the beam path corrected by virtual coils in the beginning and end of the scan.

24 Gap 15 mm

The measured fields, angles, trajectories and phase errors for the HXU-32 at 15 mm gap is shown in Figure [9] and
Figure [I0] which shows the same analysis with the beam path corrected by virtual coils in the beginning and end of the
scan.

2.5 Gap 20 mm

The measured fields, angles, trajectories and phase errors for the HXU-32 at 20 mm gap is shown in Figure [TT] and
Figure which shows the same analysis with the beam path corrected by virtual coils in the beginning and end of the
scan.
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2.6 Gap 25 mm

The measured fields, angles, trajectories and phase errors for the HXU-32 at 25 mm gap is shown in Figure [13|and
Figure [14] which shows the same analysis with the beam path corrected by virtual coils in the beginning and end of the

scan.
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Figure 3: The measured fields, angles, trajectories and phase errors for the HXU-32 at 7.2 mm gap.
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Figure 4: The measured fields, angles, trajectories and phase errors for the HXU-32 at 7.2 mm gap with the beam path

corrected by virtual coils.
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Figure 5: The measured fields, angles, trajectories and phase errors for the HXU-32 at 8.0 mm gap.
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Figure 6: The measured fields, angles, trajectories and phase errors for the HXU-32 at 8.0 mm gap with the beam path

corrected by virtual coils.
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Figure 7: The measured fields, angles, trajectories and phase errors for the HXU-32 at 10 mm gap.
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Figure 8: The measured fields, angles, trajectories and phase errors for the HXU-32 at 10 mm gap with the beam path

corrected by virtual coils.
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Figure 9: The measured fields, angles, trajectories and phase errors for the HXU-32 at 15 mm gap.
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Figure 10: The measured fields, angles, trajectories and phase errors for the HXU-32 at 15 mm gap with the beam path

corrected by virtual coils.
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Figure 11: The measured fields, angles, trajectories and phase errors for the HXU-32 at 20 mm gap.
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Figure 12: The measured fields, angles, trajectories and phase errors for the HXU-32 at 20 mm gap with the beam path

corrected by virtual coils.
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Figure 13: The measured fields, angles, trajectories and phase errors for the HXU-32 at 25 mm gap.
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Figure 14: The measured fields, angles, trajectories and phase errors for the HXU-32 at 25 mm gap with the beam path

corrected by virtual coils.
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2.7 Gap 50, 100 and 180 mm

The measured vertical fields for the gaps 50, 100 and 180 mm are shown in Figure|15|and the corresponding horizontal

fields are shown in Figure[I6].
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Figure 15: The measured vertical fields for the HXU-32 at the gaps 50, 100 and 180 mm.
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Figure 16: The measured horizontal fields for the HXU-32 at the gaps 50, 100 and 180 mm.
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