Apeiron, Volume 20, Hors série 4, June 2018 32

How the Generalized Maxwell
Equations Can Be Derived
from the Einstein Postulate?

Valeri V. Dvoeglazov and Jesus A. Cézares Montes
Escuela de Fisica, Universidad Autonoma de Zacatecas
Apartado Postal C-580, Zacatecas 98068 Zac., México
E-mail: valeri@planck.reduaz.mx

URL: http://planck.reduaz.mx/~valeri/valeri.htm

We show that the Gersten derivation of Maxwell equations
can be generalized. It actually leads to additional solutions of
“S=1 equations'.

In a recent paper [1] the author (Dr. A. Gersten) studied the matrix
representation of the Maxwell equations, both the Faraday and
Ampere laws and the Gauss law. His consideration is based on
equation (9)

[(E/C)z_pz}Pz (Eq. (9) of
[(E/c)1®—p-S][(E/c)I®+p-S|¥—p(p-¥)=0 ref. [1])

which is equivalent to the Einstein postulate on the relation
between energy, momentum and mass.

“ Reprinted from the Journal of Theoretics, Vol. 1, No. 5 (1999) with
permission (slightly edited).
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Furthermore, he claimed that the solutions to this equation
should be found from the set

(% 1® 4 p-S] ¥=0 (Eq. (10) of ref. [1])

(p-P)=0 (Eq. (11) of ref. [1])
Thus, Gersten concluded that his equation (9) is equivalent to the
Maxwell equations (10,11). As he also correctly indicated, such a
formalism for describing S=1 fields has been considered by
several authors before. See, for instance, [2-10]; with those authors
mainly considering the dynamical Maxwell equations in the matrix
form.
However, we straightforwardly note that the equation (9) of [1]
is satisfied also under the choice’

(EI“Mp-Sj‘P:p){, 1)

(p- ‘1’)——;{, )

with some arbitrary scalar function y at this stage. This is due to
the fact that®
(p-S)"p* =ie™p'p" = (3)
(or after quantum operator substitutions rot grad x =0). Thus, the
generalized coordinate-space Maxwell equations follow after a
similar procedure as in [1]:
VxE=—1/c)oBlot+V Imy 4)

1We leave the analysis of possible functional non-linear (in general) dependence of ¥

and 8;(/6X“ on the higher-rank tensor fields for future publications.
2 See the explicit form of the angular momentum matrices in Eq. (6) of the Gersten
paper.
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VxB=+(1/c)0E/ot+V Re y, (5)
V - E =—(1/c) oReylot (6)
V - B = +(1/c) dlmylot (7

If one assumes that there are no monopoles, one may suggest that
x(x) is a real field and its derivatives play the role of charge and
current densities. Thus, surprisingly, on using the Dirac-like
procedure® of derivation of “free-space"” relativistic quantum field
equations, Gersten might in fact have come to the inhomogeneous
Maxwell equations!* Furthermore, we are not aware of any proofs
that the scalar field x(x) should be firmly connected with the
charge and current densities, so there is sufficient room for
interpretation. For instance, its time derivative and gradient may
also be interpreted as leading to the 4-vector potential. In this case,
we need some mass/length parameter as in [11a,d]. Both these
interpretations were present in the literature [9,11] (cf. also [12]).

The conclusion is: it is the generalized Maxwell equations
(many versions of which have been proposed in the last 100 years,
see, for instance, [13]) that should be used as a guideline for proper
interpretations of quantum theories.
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