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Optimal Design Method for an Actively
Shielded MRI Superconducting Magnet

=3

(Kwang-Ho Lee - Yun—Hyun Cho)

Abstract - This paper describes an optimal design method which is applied a weighted least square (WLS) method for
Magnetic Resonance Imaging (MRI) system. An optimal design approach is presented for a homogeneity superconducting
magnet with the superconducting active shield especially for a magnetic resonance imaging system. The WLS is used to
obtain the optimal configurations using the least amount and minimum volume of conductor, exhibiting the smallest level
of field inhomogeneity and resulting in the least level of stray field.

The proposed model is used to design a multiple-shield configuration for a 1.5 T MRI magnet. The field homogeneity
is required less than 5 gauss stray field contour within 4m axially and 3m radially from origin. The designed magnet
with the actively magnetic shielding coil out of main coils is analyzed by FEM and theoretical analysis method,

investigated the field homogeneity.
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(b) Circular loop
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2AEH B 9EH (mm2) | 4 2L 1A A7)
x1 108 x 583 458,1855 (AT)
x2 113 X 57.2 562,500.9 (AT)
x3 219 x 596 1,305992.1 (AT)
x4 110 x 55.7 -505,876.6 (AT)
x5 112 x 595 -562,5265 (AT)
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(b} Active shield
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