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Figure 1 Lorentz transformations in various cases: Different forms of Lorentz transformation and expanded Maxwell’s equations within vacuum ((a),

(¢)), and other filled medium ((b), (d)) [19].
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Figure 2 Several cases regarding the flux rule for electromagnetic
induction. (a) A rectangular thin wire circuit that is at stationary in a
uniform magnetic field, but with one end sliding on the edge of a
rotating conductive disc at # = 0 and ¢ = ¢, and the other end is connected
to the axis of the disc. The unit charge within the macroscopic size
object can move, which leads to an additional term in the Faraday’s law
for electromagnetic induction. (d) The circuit as shown in (a) but the
whole circuit has a relative movement with respect to the Lab reference
frame where Bob is located in ref. [21].
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Figure 4 The Maxwell’s equations for a mechano-driven system is a unification of the theory for electromagnetic generator/motor and the theory of
electromagnetic waves [21].
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Theory of Maxwell’s equations for a mechano-driven media system for
a non-inertia medium movement system
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* School of Nanoscience and Technology, University of Chinese Academy of Sciences, Beijing 100049, China;
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Starting from the practical engineering applications, we derived Maxwell’s equations for a mechano-driven, media system (MEs-f-
MDMS) based on Galilean space and time. This expanded Maxwell’s equations should reveal the dynamics of an electromagnetic
field for a general case, in which the medium has a time and or space-dependent volume, shape, and boundary and may move in an
arbitrary, slow-moving velocity field v(r, 7). This paper systematically reviews the studies and theories of the MEs-f-MDMS, which
includes the basic construction background, physical picture, the essential differences and relations of the classical Maxwell’s
equations, solving process of the nonlinear equations, and all kinds of potential applications. Most importantly, in comparison to the
existing classical electrodynamics, the newly developed MEs-f-MDMS marks four unique advances, which have been summarized
and the near field electrodynamics vs. the far field electrodynamics are proposed. Finally, in this work, it also takes analysis and
forecast toward this newly built MEs-f-MDMS in science and technology for the future.

Maxwell’s equations for a mechano-driven system, mechano-driven polarization, displacement current, non-
inertia medium movement, Faraday’s law of electromagnetic induction, “anti-flux rule”
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