Helical Undulator Magnetic
Field Optimization



Magnetic field vs conductor geometry
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B field vs a o j=1.101 kA/em? (no steel cylinder)

#  j=0.908 kA/cm® (with steel cylinder
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Previously was chosen

a=5 cm,
b=5 cm .

and used corresponding current density
to get 1.5 kG on-axis field.
With 0.5

a=9 cm,
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we get about 20% higher on-axix field
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On-axis B field vs steel width (L)

Magnetic field vs steel-spiral geometry
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Magnetic field profile

Bx(z)=Amp*sin(kz+A¢)

B, vs.z

x2 / ndf 115.1/148
- Amplitude 2713 +0.1023
C D : D k . 0.1933 + 4.594e-06
— Ad -1.57 +0.0003012
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Bx(z)=Amp*cos(kz+Ad)
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x2 / ndf 203.6 /148
Amplitude 2714 £ 0.1468
k . 0.1932 + 5.826e-06

Ad i _1.577 +0.0003818
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