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(A New Gradient Coil Design Technique for
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Abstract

Most open magnetic resonance imaging systems have used the planar gradient coils whose

inductances were minimized through the magnetic energy minimization procedure in the spatial
frequency domain. Though the planar gradient coils have smaller inductance than conventional
gradient coils, the planar gradient coils often suffer from their poor magnetic field linearity. Scaling the
spatial frequencies of the current density function designed by the magnetic energy minimization,
magnetic field linearity of the planar gradient coils can be greatly improved with small sacrifice of
gradient coil inductance. We have found that the figure of merit of the planar gradient coils, defined
by the gradient strength divided by the linearity error and the inductance, can be improved by proposed

technique.
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Structure of the planar gradient coil. The
main magnetic field is along the y-axis.

Fig. 1.
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The x-directional gradient coil patterns on
one plane. The coil patterns and current
directions on the other plane are the same
as the ones shown in the figure. All the
coil positions are restricted within the
circle whose diameter is I1m. (a)
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Table 1. The constraints used
x-gradient coil design.
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Fig. 3. Linearity errors and inductances of the
x-gradient coils designed by the frequency
scaling technique.
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The y-directional gradient coil patterns on
one plane. The coil patterns of the other
plane are the same as the ones shown in
the figure while the current directions of
the other plane are opposite to the ones
shown. All the coil positions are restricted
within the circle whose diameter is 1m.
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Fig. b. Linearity errors and inductances of the
y-gradient coils designed by the frequency
scaling technique.
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