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6. Quantum Electrodynamics In
this section we ﬁnally get to
quantum electrodynamics
(QED), the theory of light
interacting with charged
matter. Our path to
quantization will be as before:
we start with the free theory of
the electromagnetic ﬁeld and
see how the quantum theory
gives rise to a photon with two
polarization states.
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For exam-ple, the solutions of
Maxwell’s equations include
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which propagate at the speed
of light without dispersion. But
when we superpose the
monochromatic photon states
that are allowed by stan-dard
quantum electrodynamics [2]
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Field solutions can be
displayed in the form of
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refer to Jackson’s Classical
electrodynamics [3]. For
thermal problems, the author
has found White’s Heat and
mass tranfer [4] and Haberman
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bodies", where he described
algebraic relations governing
the motion of uniform
observers so that Maxwell
equations have the same form
regardless of the observer’s
frame. In order to achieve his
goal, Einstein had to assume
the following 1.There is no
absolute notion ...

theory is described essentially
by the same Lagrangian
density as for classical
electrodynamics with a massive
photon [22{25], L 5 = 1 4 F 5 F
5; + 1 2 5 A A 5; + f 5J A 5; ;
(4) where 5 is the mass of the
5th force boson
(\hyperphoton") in units where
~ = c= 1, J is the ...
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Jun 30, 2022 · determined from
the solutions to a system of
kinetic equations. 1.
Introduction The propagation
of light in random media is
usually considered within the
setting of classical optics [1].
However, there has been
considerable recent interest in
phenomena where quantum e
ects ... we employed a
formulation of quantum
electrodynamics in which the
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solutions, especially in
cosmology [32–34], quantum
electrodynamics [35–39], and
string/M theories [40–42]. In
the so-called P framework [22],
the action that governs the
dynamics of NED theory
minimally coupled to GR is
given by S = 1 4ˇ Z d4x p g 4 R
(2PH PH (P)) ; (1) where gis
the determinant of the metric
tensor g , Ris
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following action of classical
electrodynamics, S= 1 4 Z
d4xF F ; with F = @ A @ A :
(2.1) (a) Maxwell’s equations
To take variation of the
classical action with respect to
the eld A , we note, F (@ A ) = ;
F A = 0: (2.2)
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the Dirac one. The
corresponding solutions of the
ob-tained equation have been
found both for free bosons and
fermions and for charged
particles in a magnetic ﬁeld
(see, e.g., Ref. [24]). In
particular, the mentioned
proce-dure have been done for
the vortex beams in a magnetic
ﬁeld (see Ref. [25]). The FW
representation is equivalent to
the
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