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Analysis on magnetic field and its gradient of the gradient field Maxwell coil

SUN Xiao-jie"**, DING Hao"**, DONG Peng" **
1. Laboratory of Science and Technology on Ultra-precision Aerospace Control Instrument,
China Aerospace Science and Technology Corporation, Beijing 100094, China;
2. Quantum Engineering Research Center, China Aerospace Science and
Technology Corporation, Beijing 100094, China,
3. Beijing Institute of Aerospace Control Devices, Beijing 100094, China

Abstract: There is an urgent need to develop the high-precision magnetic gradient instrument in the field of geological
survey, military navigation, medical diagnosis and magnetic anomaly detection. In this paper, a gradient field Maxwell coil is
designed to calibrate the magnetic gradient instrument. Firstly, the distribution model of the magnetic field of gradient field
Maxwell coil is derived by using the Biot-Savart’s Law. Then the distribution maps of the magnetic field intensity, the
magnetic field gradient and the contour are drawn by the numerical simulation. The results show that the uniform region of the
magnetic gradient produced by the gradient field Maxwell coil is 0.602 m?, 15 times that of the anti-Helmholtz coil, and the
uniformity of magnetic gradient produced by the gradient field Maxwell coil is also better than that of the anti-Helmholtz coil.
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