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Abstract

The traditional rectangular Helmholtz coils are no longer capable of meeting the practical engineer-
ing demands. In response to this urgent issue, this paper proposes a uniform coil design method
based on the PSO-GWO fusion algorithm and the target field point method. Firstly, this paper needs
to clarify the parameters to be optimized for the coil and introduces high-order derivatives and the
magnetic field deviation rate to construct the objective function. Then, the PSO-GWO fusion algo-
rithm is adopted to optimize and solve the objective function. Finally, after obtaining the optimized
coil parameters, this paper establishes the corresponding finite element simulation model based
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on the coil parameters and compares and analyzes the uniformity and uniform volume to verify the
credibility of the optimization results.
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Figure 1. Structure diagram of the new three-axis coil
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Table 1. Optimization parameters of the coil
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Figure 2. Design process of the new three-axis coil
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Figure 3. Magnetic field distribution maps of the X, Y, and Z axes of the rectangular Helmholtz coil
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Figure 5. Magnetic field distribution cloud map of the X, Y, and Z axes of the rectangular Helmholtz coil
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Figure 6. Magnetic field distribution along the axis of the new coil
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Table 2. Uniformity analysis of rectangular Helmholtz coils and new-type three-axis coils on the axis
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Table 3. Uniform volumes of two types of coils under different magnetic field deviations
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