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Abstract : The aim of this paper was to design and to construct gradient coils with an improved field linearity. which can
achieve the high resolution MRI. Theoretical caleulations of magnetic field and of gradient field with different coil geometries
have produced their correspending field maps to accomplish the linearity improvement of gradient coils using Maxwell pairs.
Axial magnetic field was calculated to determine both sizes and locations of Maxwell pairs by the expansion of spherical
harmonics and 2 dimensional field maps have been created by the finite element method. Using the theoretical and
experimental results. a gradient coil set has been fabricated to obtain images on a 0.15T MRI system. Gradient field linecarity
was improved to obtain the linearity of 5% distortion within 70% of DSV (diameter spherical volume) for the gradient coil,
constructed in the present study, as compared with the linearity of 5% distortion within 40% of D3V for a conventional
Maxwell pair type gradient. The linearity improvement hag been confirmed by acquiring ME images with the currently built
gradient coil and rf-coil system at 6.3 MHz. The field linearity of the gradient coil, constructed for the present study, has been
improved in comparison with the conventional Maxwell pair, which may contribute te enhance resolution of MR images.
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Table 1. Figure of merit values of gradient coils in comparing with that of Maxwesll pair
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(x 10E-6 T/(m*A}) {x 10E-7) with Maxwell pair
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