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Abslracl : We propose a design method of a planar gradient coil with the presence of a pole piece around the gradient coil. In
MRl (Magnetic Resonance Imaging) systems using permancnt magnels magnetic mateirial of high peimeability is used [or the
pole picce to gel unifoim magnetic ficld. Due to the high permeability of the pole piece. the gradient field produced by the
conventional planar gradient coil deviates [rom the desired one and the coil inductance incieases by the faclor of two. We
have modeled the pole piece offect as mirroy current in the design of minimum-inductance gradient coil. Using the finite
elemnont method, we have found the optimal amplitude of the mirror current that makes the magnetic field most similar to the
real teld, With the optimal mirror cuirent, we have derived the curient density function that gives minimum inductance with
the presence of the pole picce. Simulation tesults of the proposed method aie presented with the comparison with conventional
methods.

Key words. Planar gradient coil, Minimum inductance, Pole piece, Mirtor current. Mugnetic resonance imaging, Finite element method
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Fig. 1. Models for the pole piece and current wire. () Rec-
tangular pole piece (b) Cylindrical pole piece (c) Cylindrical pole
plece with double layers
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between the aclual and maodeled fields.

nHF MRS =

2xs dH XA et mAd2IS XA Alolel AHE
lable 1. Mirror current amplitudes Im with respect to permeabilty values and sizes of the pole pieces.
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obtained by mirror current modeling. (a) Case Il (xg=1,000)
(b) Case IV(wr=1,000)
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Fig. 5. One quadrant of the y-gradient coll pattern. Thick and
thin lines represent the wire patterns of the gradient coils
designed by the proposed method and the conventional method,
respectively. a = 250 mm, b = 300 mm.
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designed by the proposed method and the conventional method,
respectively, a = 250 mm, b = 300 mm.
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Table 2. The target field constraints used In the design of the
Xx= and y-gradient colls.
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M = 16, Z2a = 500mm, 2b = 600mm.
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Table 3. Performances of the x—gradient colls designed by the conventional and proposed methods. The number of tumns 15 16 for all

cases, and 2a = 500mm, 2b = B00mm.
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4.

Zohel Hnt Meotsh gHeR MAS y-AARA Y MSA. HH54=12, 2a = 500mm, 2b = 600mm.

Table 4. Ferformances of the y-gradient coils designed by the conventional and proposed methods. The number of tums 15 12 for all

cases, and 2a = 500mm, 2b = 600mm.
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