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Quantitatively Explain the Transformation of Electric Field and Magnetic
Field within the Framework of College Physics

Yuan Zigang, Shao Xiaohong, Feng Zhifang
Collage of Mathematics and Physics, Beijing University of Chemical Technology, Beijing 100029
Abstract : Electric field and magnetic field are different forms of expression of the same thing in different reference
systems, which are often misunderstood by students. Taking the model of side—by—side moving
charges as an example, using the laws and formulas appearing in college physics textbooks, this paper
explains that electric field and magnetic field can be transformed into each other when the reference
systems are transformed, and then quantitatively explains the specific forms of transformation of
electric field force and magnetic field force through two simple methods. Thus the students can
understand the unity of the electric field and the magnetic field, and deepen their understanding of the
principle of relativity and Lorentz transformation.
Keywords : electromagnetic field; relativity; Lorentz transformation
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