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Specification choice

1. Peak field ]

In wigglers dominated machine: ED \/Bu —D BiL.,

To keep energy spread < 8e-4, Bw should be <2.1T. To provide
damping time ~ 55ms, Lw ( total wiggler length) should be ~ 18.2m

2. Wiggler period and field roll of requirement :
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Longer period results in weaker cubic non-linearity, but increases
orbit excursion which increase sensitivity to field non-uniformity
across wiggler poles. Reasonable compromise:

?R7??2cm; dB/B at 4cm ~ 2.5e-3
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Magnetic design: two types

8 poles (asymmetric)
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Model Calculation

3-D model magnetic field calculation with “Vector Field”
software | -

7 pole
model

Wiggler (7 pole model) transfer function: horizontal and vertical kicks
as function of horizontal and vertical beam position  Vertical kick
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Cold mass and cryostat design

Cold mass

ol o

Assembly In cryostat




Magnetic field performance: Hall probe
field mapping

Wiggler#1l, 7poles
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Magnetic field performance: stretched
coil measurement.

] -

First integral with strait coill:
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1My[Gm]

Magnetic field performance: wiggler #1 (7p)

Variation of 11y versus X,
Wiggler #1 ( 7pole) magnetic measurement with long flipping coil.
July 26 2002, ST
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11y[Gm]

Magnetic field performance: wiggler #2 (7p)

Variation of 11y versus x,

Wiggler #2 ( 7 Poles) magnetic measurement with long flipping coil. _ Variation of first integral of horizontal field with x, _
Jan 10 2003, ST Wiggler #2 ( 7 Poles) magnetic measurement with long fliping coil.
Jan 10 2003, ST
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1M1y[Gm]

Magnetic field performance: wiggler #3 (8p)

Variation of 11y versus Xx.
Wiggler #3 (8 Poles) magnetic measurement with long flipping coil.

Feb 5 2003, ST
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Variation of first integral of horizontal field with x,
Wiggler #3 (8Poles) magnetic measurement with long fliping coil.
Feb 5 2003, ST
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1My[Gm]

Magnetic field performance: wiggler #4 (8p)

Variation of |1y versus x ( Normal field integral, b0 subtracted) . Variation of I1x with x, ( Skew field integral) .
Wiggler #4 (8 Poles) magnetic measurement with a long flipping coil. Wiggler #4 (8Poles) magnetic measurement with long fliping coil.
Feb 19 2003, ST Feb 19 2003, ST
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1My[Gm]

Magnetic field performance: wiggler #5 (8p)

Variation of 11y versus Xx. Variation of 11x with x, ( Skew field integral)
Wiggler #5 (8 Poles) magnetic measurement with a long flipping coil. Wiggler #5 (8Poles) magnetic measurement with long fliping coil.
Feb 28 2003, ST Feb 28 2003, ST
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11y[Gm]

Magnetic field performance: wiggler #6 (8p)

Variation of 11x with x, ( Skew field integral)
Wiggler #6 (8Poles) magnetic measurement with long fliping coil.
March 18 2003, ST

Variation of 11y (normal field) versus x.
Wiggler #6 (8 Poles) magnetic measurement with a long flipping coil.
March 18 2003, ST
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Beam based characterization: Nov 2002,
one wiggler optics, wiggler #1 (7p)

source of coupling error at wiggler

Char |Data — Model]

1) Wiggler generated coupling:

Local coupling around the ring =« s« s 6 75 s s w0 tio i w0 a5 it

Besidual to Fit of Regiom A

Wave analysis indicated the .0
source of the coupling at the
wiggler location (BPM#85).

i 1] im 20 30 il 50 &0 T a0 90 100 110 120 130 140 150
Index

Skew quadrupole moment measured with beam ~ 2Gm/cm
From magnetic measurement ~ 1.5Gm/cm
In model skew quadrupole moment is “zero”.



Beam based characterization: Nov 2002,
one wiggler optics, wiggler #1 (7p)

Measured and calculated*

dependence of vertical/horizontal
tune versus vertical beam position
in wiggler. Bmax = 2.1T

Measured and

calculated* dependence

of vertical/horizontal

tune versus horizontal
beam position in wiggler.

2) Wiggler generated tune dependence on beam position
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Beam based characterization: Nov 2002,
one wiggler optics, wiggler#1 (7p)

3) 2D tune scan: vertical beam versus tune, evaluation with wiggler field
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Oct. 14 2002, Optics: 1843MeV_1WIG_R3 _OT, fs = 25kHz ua
Observed resonances

Wiggler OFF: -fh+fv = O, -fh+fh-fs=0, fh+2fv + fs = 2f0, Pmax =3

Wiggler ON: -3fh+fv= -0, fh+fv-3fs=f0, 3fv=210,
Th+2fv+2Ts=210, 4fh+Tv=3T0, 2fh+fv+2fs=2f0, 2fh-2fs=f0 and -
3fh+fv+fs=-f0, Pmax =5




Beam based characterization: Aug 2003,

6 wigglers optics (4x8p + 2x7p)

Three 8-pole wigglers group test using local orbit distortion
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Measured and calculated tune versus
beam position in 18E wiggler

cluster.
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Beam based characterization: Aug 2003,
6 wigglers optics (4x8p + 2X7p)

Two 7-pole wigglers group test using local orbit distortion.

Vertical and horizontal tune versus vertila beam position
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Beam based characterization: Aug 2003,
6 wigglers optics (4x8p + 2X7p)

Optics: 6wigs_lum_ ... , fs = 18kHz
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Vertical beam size versus tune. a) flatten orbit, b) pretzeled orbit

(horizontal orbit distortion ~ +-10mm)



Conclusion

Two versions of the CESRc wiggler magnets with
symmetric (7 poles) and asymmetric (8 poles) structure
have been developed, built and tested.

Magnetic field measurement reveled that magnets with
asymmetric structure have significantly less variation of
integrated magnetic field properties with excitation than
with symmetric.

Beam based characterization of the wiggler magnets
confirmed model calculation and results of magnetic field
measurement.
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b2 (normal sextupole) and al(skew quad)
components vs current for wigglers #1,2,3,4,5,6
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