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R.ECENTLY Gell-Mann' has proposed a new theory of the interaction between elementary particles. In
this theory all baryons have spin ‘/, , and the same mechanical mass and parity. They form a supermulti-
plet which is split up only when moderately-strong interactions occur by way of K mesons. The Hamil-
tonian of the interaction with v mesons is written in the following way:

He = ig {(pysp — nyyn) = + V2 (pronn® + nyypr) + (E9pE0 — E &) 0 + V2 (E0q,Ew* + By 50r)
+ (BE = VoY) 0 + VZ(ErYor* + Voq,5% )+ (207,20 — E3,E7) =+ V2 (207,85 =* + T77,20)) (1)
(see Ref. 1 for the notation). In our note we shall show that in addition to the so-called global symmetry
discussed by Gell-Mann, there is another symmetry property of his theory even in the absence of K

coupling.
In the Hamiltonlan (1) we make the substitutions

p—>E, n—Z, E o p, B, TV X, YO 22 2T, 205 Y, tesrt, i o, "0 —af, (2)

where Ac denotes the charge-conjugation operator of the field of particle A. After this substitution the
Hamiltonian takes the form

Hy = ig {(E21,82 — Er1s37) ©° + VZ(E 182" + BB eT) + (01,8 — 15,0 = + V2 (r,1,0,5" + P1ynx")
+ T2 —ErpE) = + V2 (ET 12t 4 28,50 m ) ok (BB — TV )= + V(P + R Yy (3)
The following relations exist between the field operators A and B:?
AB = BeAc, A3uB = — BuAnr  AvutsB = —BetatvAes  AtstuB = BetstuAer A1sB = BityAe. (4)

With the help of (4) we can satisfy ourselves that the Hamiltonian (3) agrees with (1). In the same
way it can be shown that the Hamiltonian of the interaction of baryons with photons

Hy= —ie{ptup— E-Tus_ + Eﬂ{uz* — Il A, (5)

is invariant under the substitution (2), with the addition of the substitution A“ - A,‘ This symmetry
property of the Gell-Mann theory provides us with selection rules for certain processes. Let us consider
processes in which there are only » mesons and photons in the initial and final states. For every Feyn-
man diagram there will be another diagram in which the lines of the inner baryons are replaced by the
propagation lines of the baryons appearing in the right-hand sides of the substitution (2). For example,
proton lines are replaced by the lines of the baryon described by the field operator Eg (i.e., by the lines
of an anti E -particle), antiproton lines by the lines of a & ~-particle, etc. If the number of outer x
mesons is odd, then the matrix elements of these two graphs will cancel each other when they are added.
Consequently in the new Gell-Mann theory the process of the decay of a »’ meson into two y-rays takes
place only through a K interaction.

If it is assumed that § interactions of baryons also have Gell-Mann’s global symmetry, then we can
obtain a few other selection rules. Consider, for example, a tensor 8 interaction:

Ho = ga {pra1sn + B0 + B ® + 29087} eruter-

1t is clear that this Hamiltonian changes sign under the substitution (2). Thus the matrix elements for
the g-decay of a »* meson, that is

et +v4+nr, n=01, ...

through a virtual baryon-pair, cancel each other in pairs, These processes also are allowed only through
a K interaction.
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If only the interactions of 1 mesons with nucleons are taken into account, then the theoretical proba-
bilities of the processes

=0 27 (Ref. 3) and =* —> e* + v + 7 (Ref. &),

obtained from perturbation theory, are greater than those observed. The considerations above indicate
that it is possible to reduce the discrepancy between theory and experiment by allowing also for the in-
teractions of # mesons with all baryons* Of course, without a study of the interaction with a K meson
we are still unable to say with certainty that the new Gell-Mann theory gives better agreement with the
experimental data for these processes.

In conclusion I wish to thank Professor M. A. Markov, Professor Khu Nin, V. I. Ogievetskii, and M. I.
Shirokov for their interest and for discussions of the work presented here,
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*This same result for the decay process 1° — 2y was also obtained by Gell-Mann.! An analogous re-

sult was obtained earlier by Kinoshita.}
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