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Abstract

Magnetic distribution of quadrupole electromagnets with laminated cores is calculated with ANSY'S multiphysics. The
quadrupole electromagnet was fabricated for a high brilliant synchrotron radiation source employing multi bend achromat
lattice. The bore diameter is 34 mm and maximum magnetic gradient is 56 T/m. The measured profile of magnetic strength
along z direction is well reproduced by our quadrupole magnet model which takes into account of laminated cores.
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Table 1: Quadrupole Magnet Parameters

Bore diameter 34 mm
Pole length 281 mm
Pole width 488 mm
Pole height 488 mm
Magnetic gradient 56 T/m
Coil turn 20 /pole
Maximum current 352A
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Figure 1: 1/16 cut model for a quadrupole magnet core
(blue) with a coil (orange).
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Figure 2: Z profiles of magnetic strength of a quadrupole
magnet at x=10mm and y=0mm for various numbers of

laminations. The ratio of gap over lamination is assumed
to be 2 %.
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Figure 3: Z profiles of magnetic strength of a quadrupole

magnet at x=10mm and y=0mm for various ratios of gap
over lamination.
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Figure 4: 1/16 cut model of a quadrupole magnet yoke.
There are three M6 holes with 15 mm depth on the edge
of the yoke. A ¢ 11 hole where a M10 bolt is inserted is
located at the center of the yoke.
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Figure 5: Z profiles of magnetic strength of a quadrupole
magnet measured at x=10mm and y=0mm for [=200A. The
black dashed curve is measurement, blue curve is a
calculation with ratio of gap over lamination = 0%, red
curve is calculation with ratio of gap over lamination =2%.
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Figure 6: Z profiles of magnetic strength of a quadrupole
magnet measured at x=10mm and y=0mm for [=352A. The
black dashed curve is measurement, blue curve is a
calculation with ratio of gap over lamination = 0%, green
curve is calculation with ratio of gap over lamination = 2%,
and red curve is calculation with ratio = 2% and ¢11 hole
and ¢6 holes.
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