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3-Dimensional Design of Gradient Coils for Magnetic Resonance Imaging
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Abstract — In this paper, the previous 2-D gradient coil design method using loop current elements is extended to
3-D or multi-layer structures which is useful for various MRI applications including MR microscopic imaging where
relatively large space may be available for the implementation of the gradient coils. Either the power consumption or the

stored energy (thus,
constraints.

inductance),

or the combination of the two can be minimized with a set of chosen target field
Complete 3-D design equations for the optimization as well as inductance or resistance

calculation are

derived. An effective coil shape correction method for a curved current pattern is also developed. The design method can

also be easily extended to the active shielding structure.
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