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Abstract The phrase “moving magnetic field” which is problematic but commonly used by

students is analyzed. It is pointed out that it makes no sense to say “the magnetic field is mov-
ing or static” and “a particle is moving relative to the field”. The velocity in Lorentz force and mo-
tional electromotive force is relative to the observer, and “the moving magnetic field” is in fact the
moving source of magnetic field (magnet, for example). After this correction, moving source results
in varying magnetic field, which induces the electric field. Thus, non-electrostatic force has not only
(a component of) Lorentz force but also the induced electric field force, and the electromotive force
also has two corresponding components. All these can be calculated within the acceptable range. The

relativity of magnetic and electric fields is also emphasized. These analysis are helpful for

students to grasp the transformation of electromagnetic field reference system.

Key words electromagnetic induction; Lorentz force formula; observer; induced electric

field; transformation of reference system; operational definition
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