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In this paper we consider the relations between the coupling constants of a unitary octet
of baryons with octets of pseudoscalar and singlet vector mesons. The analysis is based on
the assumption that the breaking of the SU(6) symmetry for a vertex function with three ex-
ternal lines has a kinematic nature and is due to the presence of two independent four-
dimensional energy-momentum vectors in lieu of one, as is the case for the self-energy of
the particles when SU(6) symmetry is satisfied.

The requirement that the configuration of the system Y-momenta be invariant leads to the
reduction of the SU{6) group to the group SU(3) x SU(3) x U, where the two SU(3) groups cor-
respond to unitary transformations of quarks with different polarization directions along a
preferred axis, while the group U corresponds to the usual spatial rotations about this axis.
The 35- and 56-plet representations of the group SU(6), corresponding to meson and baryon
supermultiplets, contain the following irreducible representations of the group SU(3) x SU(3):

(35) - (39 3*); (3*’ 3); (83 l); (15 8)3 (1, l)

(56) - (1, 10); (10, 1); (6, 3); (3, 6). )

It follows from (1) that the vertex (56%) (56) (35), which is invariant against SU(3) x SU(3)
transformations, contains in the general case eight independent parity-conserving interaction
constants.

If we confine ourselves to vertices which do not contain the (10, 1) (1, 10), (10, 1),
and (10, 1) multiplets, which are classified as baryon resonances because the spin projection

in these states is equal to 3/2, then the vertices of the interaction between the baryons
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proper and the mesons is characterized by four independent coupling constants in place of the
eight constants in the case of SU(3) invariance.
The relations cbtained by us for the coupling constants, which are valid for arbitrary

values of the meson mass and off the mass shell, have the following form

D_ _p (2D F (2)
6 =3 3G - ¢ )s

F__ w2 ad,2F 3)
GC = - 5 (9 G+ 3 G ), (
D.WF ip nawo.1 ) (&)
Gyi:Cy:Gy=3:2:1

The upper index refers here to the type of coupling (F or D) of the meson octet, while the
lower index determines the character of the interaction of the vector mesons with the baryons
(C - electric-charge, M - magnetic moment). In determining the coupling constants we started
from the following normalization of the interaction variants:

Ur,U - pseudoscalar mesons

C
*E%*g (QQ) il C~interaction
vector mesons (5)
Ul(er) - ——é?L*—E (eq)lu M-interaction
bn® - o

(e - polarization vector of the vector mesons; q = Py + Py Py and Py - four-dimensional
baryon momenta) and from the usual definition of the F and D coupling.
Relations (2) - (4) are compatible with the relations obtained by Gursey, Pais, and
(2] only when the coupling constant Gg coincides with the

analogous constant in the Dirac variant, i.e., when the meson mass or all the constants of

Radicati for the coupling constants

the M-interaction are equal to zero.

It is interesting to note that in the case when p = O there is no C-interaction of the
vector meson octet with baryons at all, As a result, the variants of the dynamic theory of
strong interactions, in which, in analogy with electrodynamics, the minimum interaction of
the vector mesons of zero mass with baryons is regarded as the main bare interaction, are not
sU(3) x Su(3)-invariant 2). An analogous paradox concerning the incompatibility of the mini-
mal electromagnetic interaction and SU(6) invariance was noted by Beg, Lee, and Pais [3].
(1] W. Ruhl, Phys. Lett. 1k, 350 (1965).

[2] Gursey, Radicati, and Pais, Phys. Rev. Lett. 13, 299 (196k).
[3] Beg, Lee, and Pais, Phys. Rev. Lett. 13, 514 (196k4).

1) [1]

Relationship (4) was recently obtained by Ruhl on the basis of a relativistic

generalization of SU(6) transformation which he proposed.
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2) For the electromagnetic interaction, the constant Gg is not equal to zero, owing to

the absence of pseudoscalar field components.
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(1,2]

which is one of the possible relativistic generalizations of SU(6) symmetry.

In this letter we consider hadron decays of hyperons in the 6(12) symmetry scheme
{see also [3]),

The octet 1/2+(B) and the decuplet 3/2+(D) of baryons form representation 364 of the
ﬁ(l2) group and are described by the completely symmetrical tensor W{ABC} (p), which we write
in the form

HANE{IER + 1)r,0) ;

- L5y
Yiupey () =y3/2 [GF + v c] 053 335,k

o8Py, (1.5%)

+ cyclic permutation of 4,B,Y and i,j,k}

[}

Here and throughout the capital Latin subseripts of the group U(12) tensor (A, B,
1, ..., 12) correspond to the following pair of indices: the group SU(4) tensor (a, B, ... =
1, +.., %) and of the sU(3) tensor (i, j, -.., = 1, 2, 3). For example, A = (@, i), B =

(B, i), ¢ = (r, k), etc. (We retain the notation and the choice of representations used
(1, 2]

i}

it

for the Y matrices).
The pseudoscalar mesons (P) which enter in the representation 143 along with the vectors,
will be described by the function

i

A T
®h ) = |2 1)*5]: P

where p is the "average" mass of the O -meson octet and Pi is the corresponding octet matrix.
We note that the regular representation 143 of the "internally broken" (1, 2] U(12) symmetry
does not contain real scalar particles.

We begin with consideration of parity-nonconserving amplitudes, for the S-waves of which

[4-6] [7ly,

we have already obtained information that agrees with experiment (see also

The transformation properties of the "weak" spurion H, which breaks U(12) symmetry, is
fixed uniquely in this case by the requirement that it transform in accordance with the repre-
sentation 143, being pseudoscalar, and by the sixth component of the 8U(3) symmetery vector.
In other words,

Hy = (r ). (51 2 4 o1 53 (1)
5)g (B3 By + 83 87)
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