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Using EN forward-dispersion relations, both
the NAK and NZK coupling constants have been
determined'. gp~' =16.0+ 2.5 and gpgo~' = 0.3
+0.5. The results are consistent with SU(3)
invariance for baryon-baryon-pseudoscalar
meson coupling constants, contrary to previ-
ous conclusions. The value of the E-D mixing
parameter obtained from these coupling con-
stants for strong interactions agrees well with
the value obtained from the Cabbibo theory
and weak hyperon-decay experiments.

During the last two years, there have been
many determinations of gN~'. Because of
the lack of experimental information on the
pole term from Y~*(1385), it was only possi-

ble to set an upper limit on gN~~'. All pre-
vious determinations of the NYK coupling con-
stants suffered from common systematic er-
rors introduced by too simple and approximate
treatment of the unphysical region below the
EN threshold. ' Thus, a good portion of this
Letter will be used in explaining these system-
atic errors which were neglected previously.
It has become possible to take care of the un-
physical region satisfactorily only since the
recent multichannel effective-range analysis
of EN interactions. '

The dispersion relation used was original-
ly derived by Mathews and Salam. 4 It is giv-
en for the K~p system in the form
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where D~(~') and A~(&u') are real and imagin-
ary parts of K -p scattering amplitudes, co'

and k' are energy and momentum of E meson,

cu =(M '-M '-M ')/2M,

X(a)=[(M -M )'-M ']g '/4M M,

and similar expressions are for &u~ and X(Z')
with A replaced by Z'. Also, the same disper-
sion relation holds for the K~n system except
that the A-pole term is missing. All quanti-
ties in Eq. (1) are defined in the laboratory
system.

In evaluating Eq. (1) numerically, it is con-
venient to consider three energy regions. The
low-energy region extends from the A~ thresh-
old to 0.73 BeV. The high-energy region cov-
ers from 0.73 to 20.0 BeV. The asymptotic
region lies above 20.0 BeV.

In integrating over the high-energy region,
very accurate measurements of the K+p and
E*n total cross sections by Cool et al.' and
Davies et al.' have been used in addition to the
cross sections which were previously used
and listed. ' The asymptotic region has been
integrated over using the Regge-pole param-
eters which were obtained by fitting the exper-

imental cross sections available from 6 to 20
BeV/c by Phillips and Rarita. '

The imaginary part of the R p forward scat-
tering amplitudes for s wave, calculated both
from the effective-range analysis' and from
the constant-scattering-length analysis, ' are
shown in Fig. 1. The two amplitudes agree
very well for the physical region where fittings
to the same experimental data have been made,
but disagreement between two amplitudes comes
in rapidly below the KN threshold. The loca-
tion and the width of the Yo~(1405) pole term
from the effective-range parameters are, re-
spectively, lower and considerably wider com-
pared with the values from the constant scat-
tering lengths. ' Therefore, the value of the
integral for the unphysical region using the
effective-range parameters is much larger
than the value of this integral previously ob-
tained from the constant scattering length.
This is the main reason for the value of the
new NAK coupling constant being much larg-
er than the previous values. Also, in Fig. 1,
the imaginary part of R p forward-scattering
amplitude for the P, wave is shown. It is shown
for the first time experimentally through the
multichannel effective-range analysis that the
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3.0-
constants:

g ' =16.0 + 2.5,
pAK

g , ' = 0.3 + 0.5,

(4)
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FIG. 1. The solid line is the &-wave imaginary part
of the forward K p scattering amplitude calculated
from the effective range parameters of Ref. 3. The
dashed line is the same amplitude calculated from the
constant-scattering-length parameters by Kim, Ref. 9.
The dot-dashed line is 10 times the imaginary part of
the I'3 K P amplitude calculated from the effective-
range parameters of Ref. 3.

where error correlation has been taken care
of in solving two equations. The value of gpAIf
given by (4) is 2-3 times larger than the pre-
vious determinations of this coupling constant.
This large difference mainly comes from the
correct treatment of the unphysical region and
from the salient feature of cancellation of var-
ious terms in the dispersion relation. All the
previous values of the NAK coupling constant
would agree with the present value within a
large error limit, if they included the proper
estimate of systematic errors in their statis-
tical error quoted.

From pure SU(3) invariance, we obtain the
following relations":

'(1 + 2f)'I3, (6)
coupling of 1;*(1385)to the RN channel is small. '
This has made it possible for the first time
to determine the NZE coupling constant exper-
imentally.

The results of calculation of the dispersion
relations are shown in Table I. The resultant
sum rules for both E p and R n systems are

(7)

f = 0.41+ 0.07. (8)

where f=F/(F +D) and g~~z ——14.5 +0.4. From
(4) and (6), the value of the & Dmixing p-aram-
eter f has been determined:

34.5 + 6.2 = 2.12g 2+ 1.83g
pAK pZ'E '

1.2+ 2.0 =1.83g~z

where g„~-&' ——2gp&o&'.
Solving these two equations simultaneously,

we determine both gpAIfm and gpgoA.
' coupling

(3)

Using this value off in (7), the calculated val-
ue of gpgoA' = 0.5. This value agrees very well
with the experimental value given by (5). From
this agreement, it can be concluded that the
baryon-baryon-ps eudos calar meson coupling
constants are consistent with pure SU(3) invari-
ance within the present statistics. It is also
interesting to compare (8) with the theoretical
value of 0.4 obtained both by Gursey, Pais,

Details of the numerical evaluation of the dispersion relations for Z p and K n systems in units of 10

Me@ 2. E.R. and Q.S.1,. refer to the effective-range and the constant-scattering-length parameters of Kim (Ref. 3)
and J. Z. Degwart [Rev. Mod. Phys. 36, 916 (1963)l, respectively.

Energy range
(BeV) E.R. C.S.L. E.R. C.S.L.

from up to 0.73
K from m~ to 0.73
(0 —a.+) integral

from 0.73 to 20
(o —(T+) integral

above 20

37.9+ 5.9 18.0 + 1.1
29.4 + 1.3

—27.5 + 0.5

2.7 + 1.7 12.6+ 1.5
16.4+ 0.7

-14.6 + 0.8

34.5 + 6.2 14.6 + 2.0 1.2 + 2.0 9.1+2.0
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and Radicati" from SU(6) and by Lee's from
the current algebra.

In order to compare with the results off ob-
tained from the Cabbibo theory and from the
weak hyperon-decay experiments, it is neces-
sary to divide both sides of (6), respectively,
by the square of the sum of masses of the bary-
ons subscripted to the coupling constants, as
the comparison can be made through the gen-
eralized Goldberger- Treiman relation and the
current algebra. " Including this mass factor,
the modified +-D mixing parameter obtained
from (6) is given by

f' =0.33+0.06.

This value agrees very well with 0.37, obtained
by Willis et al. ,

"and 0.33+0.02, by Brene et al."
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The predictions of the relativistic O(4, 2) theory have been calculated for the decays
of all the higher spin baryon resonances, giving results in good agreement with the ex-
perimental data. The SU(3) has been included in the rest frame implying a definite sym-
metry breaking for the vertex functions.

Recently, the relativistic framework of the
dynamical group O(4, 2) has been successful-
ly applied to the mass spectra and form fac-
tors of hadronsi and to the strong decays of
meson resonances. ' The strong decays of bary-
on resonances had been earlier calculated in
the framework of the group O(3, l) and it was
found' that the simple representation of O(3, I)

(characterized by the vanishing of one of the
Casimir operators, v=0) could not explain the
observed partial decay widths and that one had
to go to a different representation character-
ized by v= 3.5 to describe the observed rates.
This introduces a new unwanted parameter
v into the theory and, moreover, the form fac-
tors in this new representation have now an
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