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Table 1. Component representation of B, in Cartesian and spherical coordinates.
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Fig. 1. Design algorithm flow of active shimming coil based

on target field and flow function.
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Fig. 2. Flow function distribution and coil winding of each order coils: (a) Flow function distribution and coil winding of X and Y
coil; (b) flow function distribution and coil winding of Z coil; (c¢) flow function distribution and coil winding of XY coil; (d) flow
function distribution and coil winding of XZ and YZ coil; (e) flow function distribution and coil winding of Z coil.
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Fig. 3. FID signal detected by magnetic resonance before and after shimming with active shimming coil: (a) Experimental platform
of active shimming coil applied to magnetic resonance system; (b) FID signal before shimming; (¢) FWHM of the pre-shimming
spectrum; (d) FID signal after the second-order shimming coil shimming; (e) FWHM of after the second-order shimming coil shim-

ming.

198301-5


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

#) 32 % 3R Acta Phys. Sin. Vol. 68, No. 19 (2019)

198301

* 2 ABAIHERE GRS ENEARIERR T

Table 2.  Comparison of technical indicators for evaluating shimming effect of active shimming coil.
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Abstract

Uniformity of magnetic field is an important parameter of magnetic resonance system. Improving the
uniformity of magnetic field is helpful for detecting the magnetic resonance time domain signal and improving
the resolution of magnetic resonance frequency domain signal. Based on the idea of continuous current density
distribution in an active shimming field, the shimming coil is designed by combining the target field point
method with the current function method. That is to say, the relationship between magnetic field distribution
and current density is determined by Biot-Savart law. After confining the coil radius and setting the constraint
point, the current density distribution on the coil plane is inversely solved according to the target field
distribution. Then the current density distribution is discretized by the current function, and the winding
position distribution of the uniform field coil is obtained. According to the results of electromagnetic simulation,
the first-order and second-order shimming coils are fabricated and applied to the magnetic resonance analyzer.
The experimental results show that the shimming coils can effectively improve the magnetic field uniformity of

the permanent magnet in nuclear magnetic resonance (NMR) system.

Keywords: spherical harmonic function, target field point method, flow function, shimming coil
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