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It is suggested that the existence of the Dirac monopole is forbidden by conservation of parity
in electromagnetic interactions. Such an hypothesis explains in a natural way the negative re-
sult of attempts to observe the monopole experimentally.

AT one time Dirac hypothesized the existence of
an isolated magnetic charge—the monopole;[ﬂ the
relation g, = ¢g/2a was established for the mini-
mum pole strength g,, where o is the fine-struc-
ture constant and e, is the elementary electrical
charge. Experiments [2-4] gedicated to the search
for a monopole with the properties predicted by
Dirac gave negative results. The upper limit on
the cross section for the production of a monopole-
antimonopole pair lies between 1073 and 1074° cm?/
nucleon, whereas this cross section, according to a
theoretical estimate (see l:3]), must be greater
than 1073 ¢cm?/nucleon. Thus, a considerable dis-
crepancy exists between the predicted and the ac-
tually observed values. This suggests the exist-
ence of a strong restraint which inhibits the pro-
duction of monopoles.

In the present note we wish to call attention to
the fact that parity conservation in the electromag-
netic interactions may be such a restraint.

Actually, Maxwell’s equations in the presence
of monopoles take the following form:

OF . lox, = 2 1™,

OF u/0x, = 221, (1)

where F, is the electromagnetic field tensor;
Fliv = Y 6uvpoFpg (duvpo is the Levi-Civita ten-
sor); J(&) and J{M) are the four-currents asso-
ciated, respectively, with electric and magnetic
charges.

The behavior of Egs. (1) under the inversion
transformation depends essentially on what prop-
erties are attributed to the current Jhm). If J&m)
is a pseudovector, then parity is conserved,
whereas the hypothesis that J(™) is a vector cor-
responds to parity nonconservation. It is neces-
sary to emphasize that both possibilities are
a priori completely equal in rights, and it is im-

possible to give preference to either one of them.!
However, the second is more attractive, since it
relates in a natural way the absence of monopoles
to parity conservation in the electromagnetic in-
teractions. On the other hand, the extent of parity
nonconservation in electromagnetic interactions
can be estimated by independent methods, as is
done, for example, by Sachs. (5] This enables one
to establish an upper limit on the probability for
the production of monopoles in nucleon-nucleon
collisions, and also in any other processes asso-
ciated only with the electromagnetic interaction.

Following Sachs, we write the pseudoscalar
part of the electromagnetic interaction Lagrangian
in the form

Lps = EJ}LA\-\-Y

where ¢ is a dimensionless parameter, J,, is the
vector current, A, is the pseudovector potential.
The parameter £, according to Sachs’ estimate,
has a small value: & < 10713,

It is obvious that the introduction of the param-
eter into the interaction Lagrangian is equivalent
to a reduction of the coupling constant (the new
coupling constant e’ = £e). Since expression (2)
for Lps gives an upper limit on the magnitude
of the pseudoscalar part of the Lagrangian for the
interaction of a monopole with an electromagnetic
field, then it is easy to verify that the coupling
constant of a monopole with an electromagnetic
field is reduced no less than 10 times® in com-

DIn the article by Sachs,[5] for example, J& is assumed
to be a pseudovector; in the article by Cabibbo and Ferrari,[‘]
it is assumed to be a vector; moreover, the essentially arbi-
trary nature of each of these assumptions is not emphasized
in either of these articles.

2The numerical estimates given are based on the assump-
tion that Sachs’ estimates[®] are correct.
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parison with the Dirac value go/Vhc . Conse-
quently the effects of the interaction of the mono-
pole with matter (in particular, its ionizing abil-
ity ) become negligibly small, and the correspond-
ing cross section must be at least 10%® times
smaller than that cited in [3J. Such values lie far
beyond the limits of experimental feasibility. [2-4]

If it turns out that monopoles will be observed
with a probability greater than that which is al-
lowed by the degree of parity conservation in the
electromagnetic interactions, then this will speak
in favor of the pseudovector nature of the current
J‘(tm). But then the question of the reasons why
monopoles are not produced in nucleon-nucleon
collisions with a probability greater than 1073
cm? per nucleon remains open.
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