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PACE, 03.30. — Special relativity.
PACS. 038,50, — Classical field theory.
PACS. 1480, — Other and hypothetieal particles.

This work diseusses some consequences of a new classical theory of systems of charges,
monopoles, photons and the electromagnetic fields associnted with these particles (*).
The new theory is compared with the presently accepted theory of theso systems (2],

In what follows, subseripts (e), {m) and (w} denote quantitics related to charges,
monopoles and photons, respectively. Units where the speed of light ¢ = 1 are used,
Greek indices run from 0 o 3.

The difference between the two theories emerges when a system which ineludes
charges and monopoles iz examined. The presently accepted theory assumes:

a) matter interactz with fields of charges in the same way as it does with fields
of monopoles.
On the other hand, the new theory assumes:

L) the equations of motion of a system of charges, monopoles and ficlds are derived
from a regular Lagrangian funetion.
It is shown in ref, (1) that if some simple requirements arve satisfied then these two
assumptions arve contradietory.
The two theories defer in the equations of motion of the particles. The presently
accepted equation of motion of a charge is (%)
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(') E. CoMmay: Nuove Cimento R, 80, 159 (1084),
(*) P.A M. Ineac: Phys. Kee., Th B1T7 [(1048),
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where
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and %8 is the complete antisymmetric unit tensor of four indiees.
The equations of motion of a charge and of a monopale take o different form in
the new theory. The equation of motion of a charge is
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and the corresponding equation of a monopole iz
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The new theory shows that charges do not interact with fields of monopoles and
that monopoles do not interact with fields of charges. The fields of photons is the
medinm through which charges and monopoles interact.

The two theories agree on the duality transformation of classical electrodynamics of
gystems of charges, photons and the electromagnetie fields associated with these par-
tieles. This transformation converts these systems into systems of the dual world whose
constituents are monopoles, photons and the fields associated with them. The experi-
mentally established part of classical electrodynamics does not include monopoles.
Henee, its dual world does not contain charges. It is evident that both experiment
and duality leave open the problem of charge.monopole interastion.

This discussion shows that assumption a), which iz adepted by the presently
accepted theory, is not self-evident. Unless it has a proof of its own, one is [ree to fol-
low different, and even contradictory, assumptions. Physics is a natural scicnce. Henece,
the ultimate proof of a physical idea should be sought in experiment,

A result of the new theory is that it iz impossible to deteet monopoles in our experi-
mental devices, All these deviees are eventually bazed upon the interaction of a charge
with the fields of & monopole. The new theory shows that there is no such interaction.
Henee, according to this theory, monopoles will not be detected in our instruments.

Thiz econclusion of the new theory iz compatible with presenily available data.
Monopoles have been searched for in terrestrial soil and in cosmic radiation (*); on the
floor of the ocean () and in moon rocks (%), Data obtained from high.energy accelerators
are used also for the purpose of detecting monopoles (*). These experiments failed to
detect monopeles and so do more recent attempts carried out for this purpose (8¢},
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More than ten years ago a paper reporiing negative results has concluded that a pos-
sible interpretation is that monopoles may just have been tricky enongh to evade all
gsearches till now ().

Today, there iz only one report of a single monopole ovent which has not been
refubed (1), There are two reasons why this single event cannot be accepied:

Iy the apparatus which recorded this event conzists of a single aupereondueting
ring, Thiz devige is not safe againet machine failure. Today, such deviees consist of
three mutually perpendieular rings and events are recorded in eoincidenco [13:18),

IT) Applying I'oissonian statistics to the fact that there is no other report of
an event of this kind, makes the validity of that single event more unlikely as time
passes,

It iz interesting to note thai the idea that the event reported in ref. (') is due to
some instrumental problem has already been suggested by several authors (72014,

At present, in epite of the intenzive and prolonged efforts devoted to the purpose
of detecting monopoles, the experimental evidence of their existence is far from being
established. Experiment is the nltimate test of a physical theory. The new theory shows
that eharges are not accelerated by the fields of monopoles. 1t ean be stated that
the new theory is in accordance with experiment. If monopoles do exisi, then their
fields do not accelerate charges and cannot activate all the deviees used for their
detection. The new theory shows that monopoles arc indeed tricky enough to evade
all search till now.
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