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Review of Photon's Theory of Mutual Energy Flow

Shuang-ren Zhao
Abstract: The theory of mutual energy flow referred to as "mutual energy theory" is a set of
electromagnetic theories from micro to macro including the theory of mutual energy, the principle
of mutual energy, and the principle of self energy. The purpose of this theory is to tell us how
photons are made up of waves. Therefore, a good solution is given to the wave-particle duality
paradox of quantum mechanics. According to the theory of mutual energy, the waves that make
up a photon include a retarded wave, an advanced wave, and two time-reversing waves. The
retarded wave and the advanced wave satisfy the Maxwell equation.
The energy flow of a retarded wave and an advanced wave is composed of two parts of a mutual
energy flow and a self-energy flow. The self-energy flow is the energy flow of the retarded wave
itself and the energy flow of the advanced wave itself. Mutual energy flow is the energy flow that
interacts with a retarded wave and an advanced wave. The principle of self-energy tells us that
two time-reversed waves in an electromagnetic field cancel out the self-energy flow of the
retarded wave and the self-energy flow of the advanced wave. In this way, self-energy flow does
not transfer energy. Therefore, electromagnetic waves are probability waves, not energy waves.

Energy is only transferred by mutual energy flow. Mutual energy flows are normalized to form



photons. So the energy flow is carried by photons. The mutual energy flow satisfies the mutual
energy theorem, and the mutual energy flow theorem. The mutual energy theorem tells us that the
work of the retarded wave of the radiation source charge on the charge of the absorber is exactly
equal to the work that the advanced wave generated by the absorber absorbs on the emitter. The
mutual energy flow theorem tells us that there is an energy flow between the emitter and the
absorber. The energy carried by this energy flow is the same through any cross section between
the emitter and the absorber. By using the principle of mutual energy, the mutual energy theorem,
the mutual energy flow theorem, Maxwell's equation, and Maxwell's equation of time reversal can
be derived. The principle of mutual energy and the principle of self-energy are the new axioms of
this electromagnetic field theory. This article reviews the author's entire process of completing
this theory. This process is divided into two parts. The first part is the mutual energy theorem
published by the author from 1987 to 1989. The second part is the theory of mutual energy that the
author entered this topic for the second time from 2014 to 2019. After completing the theory of
mutual energy of electromagnetic fields, the author extended this theory to quantum mechanics.
In this way, any given particles are composed of mutual energy flows. The mutual energy flow is
composed of the retarded wave and the advanced wave of the wave of the corresponding particle,
such as a wave satisfying the Schrodinger equation. The normalized mutual energy flow is the
particle. The constituent particles also have time-reversed waves. Time-reversed waves cancel out
all the energy flows of the self-energy flow, making the wave a probability wave rather than an
energy wave. Energy is delivered by particles. Antiparticles consist of a mutual energy flow of

time-reversed waves. The situation of particles is similar to that of photons.



