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On Theoretical Calculation and Experimental Discussion
of Magnetic Field Due to Helmholtz Coil

CHEN Xue-wen, XIE Teng-hui,
ZHANG Jia-wei, WU Lian, WU Ting

Department of Mathematics and Physics and Big Data, Chongging University of Science and Technology . Chongqging 401331, China

Abstract: The magnetic field distribution of single current-carrying circular coil has been analyzed based on
Biot-Savart law, and the integral expression of magnetic induction intensity at any point beenobtained, and
the analytical results of the axial and radial components of magnetic induction intensity been obtained by
corresponding calculation. Furthermore, the magnetic field distribution of a single current-carrying circular
coil in space has beenextended to Helmholtz coil, and the analytical expression of magnetic induction inten-
sity of Helmholtz coil at any point in space beenobtained and the distribution of magnetic induction line
beendepicted visually by Mathematica. In addition, the uniform magnetic field of Helmholtz coilhas been
analyzed by numerical calculation. Finally, the corresponding analysis and discussion have been made with
the experiment of measuring magnetic field of Helmholtz coil by electromagnetic induction method.

Key words: Helmholtz coil; Biot-Savart Law; electromagnetic induction; vector operation
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