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[Abstract] Magnetic design of magnetic resonance imaging (MRD is firstly to ensure the field value and uniformity
of the central imaging area, and secondly to minimize the field value dissipation distance, namely magnetic leakage 5
Gs line. Based on this, a joint optimization method of linear and nonlinear programming is proposed. Firstly, the
conductor is used as the basic unit to construct a two-dimensional continuous conductor grid within the space range
of the prearranged coil. The grid current distribution diagram satisfying the constraint condition of magnetic field is
searched by linear programming. Then discrete grid with current will be adjusted to a rectangular coil area, in
guarantee the uniformity of the field value, scope of stray field line 5 Gs and coil position interval, the
superconducting wire safety margin by using nonlinear programming, specific each coil structure and position

parameters. By using this joint optimization method, not only the optimization time can be saved, but also the coil
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shape can be designed by special need, which is beneficial to engineering realization. In this paper, a design scheme
of 14 T MRI magnet is presented, which reduces the inhomogeneity in the spherical image at the center of 45 cm to
5 ppm by 4 coils, while the high-field dissipation line of 5 Gs decreases to less than 15 m through the magnetic self-

shielding effect. Finally It meets the design requirements.
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