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ABSTRACT

We generalize Proca's equations to the case where both sublumi-
nal and superiuminal charges are present. The consequent existence
oftwo massive photons raises serious doubts on the possibility of elec

tromagnetic interactions between bradionic and tachyonic charges.

We conclude that the hypotheses oftachyon monopoles and massive

photons are inconsistent each other.

(%) Istituto di Fisica dell'Universitd, L'Aquila and INFN - Sezione di
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The possibility of non-zero rest-mass for photons has beenthe object

(1)

of many theoretical and experimental investigations' ', The field equa-

tions describing a massive photon are, as well known, Proca's equa-

tions, which can be written in the Maxwell-like form(x):
2
Yy -Ez0-m'p
- H=0
L= | (1)
V x E=-0H/ ot
TxH= 08/ ot+j-m’A

with self meaning of symbols.

It was conjectured, some time ago, by Recami and one of the pre-
sent authors (R. M. ) that faster-than-light electric charges behave as
magnetic monopoles(z). Indeed, they introduced superluminal Lorentz
transformations for the electric and magnetic fields, which allow to ge-
neralize Maxwell's equations to the case when both subluminal and super-

(2)

luminal electric charges are present .

The remarkable feature of the generalized Maxwell equations is

that superluminal electric currents playto role of (space-like) rmagne-

tic currents(z). The basic tool, in order to extending Maxwell's egs.
to tachyon charges, consists in the introduction of a "'self-dual" (2
e.m, tensor T ¢
Ty = By - 1y (2)
where FW’ is the usual e. m. tensor and the dual F‘Lii, is defined as:
Fow = 1/2 tungg B (3)

(%) We use the metric (+--~), Summation is understood over the repeat-
ed indices. Natural units #i=c=1) and Gaussian rationalzed units are
used,

v
(+) In the sense of complex-manifold theory: T

. kuy
=i T " see ref, (3).



In terms of T#Y | the Maxwell equations valid for both superluminal

(2)

and subluminal charges read " ':

0y Tuvz j‘u, (s) - i ju (s) (4)

Where s = subluminal and S = superluminal,

Let us apply a similar procedure to Proca's equations: They can

be generalized as follows:
T 2 . 2 7
6’&1‘1}%1} g (s8)-m Ay, ‘(S)"l(.]pb (S)-m A]u, (S)) I . (5)

If we confine ourselves to requiring covariance under the proper Ortho

chronous Lorentz group, egs.(5) are equivalent to the following ones:

V- E=e(s)-m?p(s)

V- H=g (5)-m'2 (s) (6)
VxE=- oH/ ot - j(S)H+m2A(S)
VxH= 0B/t +] (s)-m? A(s).

with clear meaning of the notation,

As one easily realizes, eds(6) describe a massive electrodynamics

with (spacelike) magnetic charges.

A very appealing and expected result. However, eqgs. (6) suffer with
some troubles, which are absent in the case of generalized Maxwell's
equations with zero-mass photons. The more serious one is that now two
photons, one subluminal and the other superluminal,, are put in the theo-
ry. Indeed, as it is easy to realize (either by the very ''duality principle"
(see ref, (2)), or by applying to egs. (6) the standard procedure to derive
wave equations for E and H), m' is the mass of the (faster than light)
particle corresponding to the (superluminal) massive photon, and it is:
m2= - m'2 (as it mustbe). Obviously, the existence of two massive photons

raises serious doubts about the possibility of electromagnetic interactions

between subluminal and superluminal charges. Therefore, we are ledto



conclude that there is a basic incompatibility between the two theore-
tical ideas of tachyon monopoles, on one side, and massive photons,

on the other side.

It is gnly a matter of experiment to decide whether nature made the

one ore the other choice, or none of them.
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