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Recent determinations'&2 of the KNA and KNZ

coupling constants indicate that, firstly, the tri-
linear pseudoscalar meson-baryon coupling con-
stants are consistent with exact SU(3) symmetry,
and secondly, the F-D mixing parameter of the
pseudoscalar meson-baryon vertices, in the
form of gradient coupling, agrees very well with
the corresponding parameter of the axial-vector
vertex functions for baryon leptonic decays' with-
in the framework of Cabibbo theory. While fur-
ther verification of these results is desired, we
wish to point out two simple but interesting im-
plications: (i) The Goldberger- Treiman (GT) re
lations for the K-meson decay constant are well
satisfied; the degree of their validity is compar-

able with that of the ordinary GT relation for the
pion decay constant. (ii) The empirical rela-
tion'~'

8 (B) (M)
A A

where 8g(B) and 8g(M) are the phenomenological
axial-vector Cabibbo angles for the baryon lep-
tonic decays and pseudoscalar-meson decays, re-
spectively, can be understood on the basis of the
GT relations. These two assertions will become
clear in what follows.

Assuming SU(3) symmetry' for the pseudosca-
lar-meson-baryon vertices in the form of gradi-
ent coupling, 7

=gTr[n(By iy BB M+By iy 8 MB)-(I-o.')(By iy B& M By iy 9 MB-)],MBB 5 p 5 5 p 5
(2)

where B and M are the usual 3 &&3 arrays for the baryons and pseudoscalar mesons, respectively, we
write down the following GT relations:

for M=0, G (n-p) = g(F cos8), etc. — (3)

for I&S 1
= 1, G (A-P) =(—')'~~(1-2 /3o) ( gFsin8),

G (& ~) =(1—2n)g(F sin8), etc. ,
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where 8 is the Cabibbo angle, and F~ and F~ are
defined by

(w+
(0 IA (0) lm+(q))=iF q, (5)

(ola„(0) IR'(q))=iF q .

It is clear from (3) and (4) that on the basis of
the GT relations all strangeness-changing axial-
vector coupling constants for the baryon leptonic
decays have a universal multiplicative factor
F~/Fz, relative to the strangeness-conserving
ones. This factor can be absorbed as a renor-
malization' of the Cabibbo angle, allowing the
"apparent" axial-vector vertex functions for bary-
on decays to be expressed in terms of two re-
duced matrix elements as in the SU(3) limit. The
corresponding apparent Cabibbo angle 8g(+) is
related to the "bare" Cabibbo angle 0 through

tan8 =(F /F ) tan8.(~) (7)

Consequently, the relation (I) follows.
It should be pointed out that the GT relations

(3) and (4) also imply the equality' of the F-D
mixing parameter e of the baryon axial-vector
vertex functions with the corresponding parame-
ter of the pseudoscalar meson-baryon vertices.
This, again, is in agreement with the empirical
finding, and consequently provides additional evi-
dence for the inner consistency of the set of GT
relations (3) and (4).

The GT relations, of course, are not exact.
But the relation (7) expresses, essentially, the
relative strengths of the strangeness-changing
and strangeness-conserving axial-vector cou-

On the other hand, as follows from the defini-
tions (5) and (6), the "apparent" axial-vector an-
gle 8A™for pseudoscalar meson decays is re-
lated to 0 by the same relation:

tan8 =(F /F ) tan8.(I)

pling constants. That the set of GT relations (3)
and (4), as a whole, provides an adequate basis
of parametrization for the baryon leptonic decays
demonstrates that the degrees of validity of these
GT relations are comparable.

The implications of these simple observations
are clear: (i) The notion of partially conserved
axial-vector current for the strangeness-chang-
ing axial-vector current is expected to be a good
working hypothesis. (ii) Belief is enhanced in
the original assumption of Cabibbo that there is
only one angle parameter for both the vector and
axial-vector currents; the empirical equality,
8g( ) = 8g™,is dynamical, rather than being
"intrinsic, " in origin.
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