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EXPERIMENTAL CHECK OF SOME SU(6) CROSS-SECTION EQUALITIES*
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Barger and Rubin have derived some relations
between various amplitudes for meson-baryon
scattering within the formalism of SU(6) theo-
ry. ' We present here some additional relations
that follow from their work and a comparison
of these relations with the available experimen-
tal evidence. The relations are nominally ex-
pected to hold only for s waves and low momen-
ta.

The relation
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v(K +P - A + v') = 3v(K +P -Z'+ w')

follows from Table I of reference 1 when the
amplitude for K +P - Z +m is expressed in
terms of the amplitudes for K +P - Z +~
and K +P - Z +m, using isotopic spin con-
servation. We have compiled all experimental
data known to us for equality (1)' ', the result
of this compilation is shown in Fig. 1. The
data are plotted for the same K laboratory
momentum for each channel. If the data are
plotted and corrected according to the prescrip-
tion of Meshkov, Snow, and Yodh, the fit to
the SU(6) prediction at low K energy is some-
what less satisfactory. It appears possible
that this relation will hold at higher K ener-
gy away from the various resonances in the
K N channel. Near threshold, where the rela-
tion should hold, agreement is probably destroyed
by the I'c*(1405).

Another interesting equality that can be ob-
tained from reference 1 is
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where F. is the incident laboratory pion kinetic
energy and Ft is the energy at threshold. The
cross-sectional equality now reduces to
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FIG. 1. Comparison of the ratio of cross sections
for K +p-A+7r and E +p- & + 7r with the predic-
tion of SU(6) theory. The error corridor is drawn for
one standard deviation and is an eyeball fit to the data.
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A compilation of experimental data for rela-
tion (2)' ' is shown in Fig. 2. The relation is
plotted for equal Q values in the various chan-
nels. It is seen that the relation holds fairly
well for higher energies and also near thresh-
old. Since very good experimental data are
available, a stronger statement may be made
very near to the threshold. In this region, the
total cross section is all s wave and may be
parametrized in the following way:

v=/t(E-E )'I' A in y, b/MeV'"
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FIG. 2. Comparison of the SU(6) prediction for R
with available experimental evidence. The agreement
of R with the SU(6) prediction may be partially de-
stroyed at intermediate Q values by the coupling of the
Z K channel to the 1920 N* The experim. ental data
for this plot are given in the following references for
the stated reaction: x++p-& +K, reference 8; 7r

+p Z +K, reference 9; ~ +p Zo+E, refer-
ence 9; m +p A+K, reference 9 and reference 6.
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Experimentally, ' this equality becomes

46.2* 2 =49.6+ 4,

showing excellent agreement. It is probably
significant that this relation holds near thresh-
old, and that there is no s-wave resonance in
this region.

The third equality to be compared with experi-
mental data is

g(& +p- = +K ) =4m(7r +p-Z +K ). (3)
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FIG. 3. Comparison of the ratio of cross sections of
E +P " +K (reference 10) and z +p- Z +E
(reference 9).

This relation was reported in reference 1.
A comparison of this relation with experimen-
tal datae~ for equal Q values in each reaction
is shown in Fig. 3. Very poor agreement is
achieved. However, it might be noted that through-
out this region the angular distributions show

similar behavior. In both reactions, the bary-
on becomes sharply peaked forward as the Q

value rises.
Some interesting predictions of SU(6) for some

equalities between meson-baryon scattering
cross sections that were derived by Barger
and Rubin have been compared above with the
available experimental evidence. ' The limited
data available suggest two possibili. ties: (1) The
relations fail badly near resonances. (2) Good
agreement, when it occurs, seems to be achieved
near thresholds and at high energy, but not be-
tween. The comparison of the elastic-cross-
section predictions of SU(6) (Johnson- Treiman
relation) with experiment can be similarly in-
terpr eted.
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and (3) may also be derived. They obtained
relations (1) and (3).
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The nonrelativistic SU(6) theory~ has been
applied by several authors to the analysis of
the weak decays of baryons. " Several inter-
esting results were obtained, but their valid-
ity is restricted to zero-momentum-transfer
vertices. In this note we investigate these pro-
cesses in the light of the relativistic extension
of SU(6).~ We will use the U(12) theory. ' The
calculation is highly simplified by the use of
W'-spin technique.

The three components of the W-spin operator
are defined by Wz =Sz, W~ = yoS~ for the 12
representation of U(12). This suffices to de-
fine them for all representations; in particu-
lar, we find for the 12* WE=ST, W~=-yos
These operators commute with the Lorentz trans-
formations in the z direction, and are therefore
sufficient to describe relativistically process-
es in which all strongly interacting particles
move in this direction. Both the leptonic and
nonleptonic decays are of this kind. Using the
W spin, an SU(6)& group can be constructed
in a fashion analogous to the construction of
the ordinary SU(6)S. A U(12)-invariant theory
must be invariant under these two subgroups
separately.

The 143 representation of U(12) contains four
35 representations of SU(6). These four differ-
ent representations can be characterized by
the y, eigenvalue of the quarks and antiquarks
out of which they are constructed. %'e desig-
nate them by UU, UD, DU, and DD, where U

and D stand for y, up and down (+ and -) eigen-
values, respectively. Using the definition of
the 8 spin, one can show that the 35UD and

35~U of SU(6)~ are identical with the 35UD
and 35DU of SU(6)S, respectively. For each
state the W' and Wg assignments are identical
with those of S' and Sz. The situation is differ-
ent for the UU and DD representations. Because
of the different phases of the W-spin operators
when applied to quarks and antiquarks of the
same y„ it turns out that in these representa-
tions the (II'=1, Wz --0) state is an (S=O, Sz =0)
state, while the (W=O, Wz =0) is (S= 1, Sz -0).
All other states remain unchanged. Such an in-
terchange of states will be called WS flip. Gen-
erally no WS flip can occur for representations
composed solely of quarks or of antiquarks,
such as the 364 baryon representation. Because
of the field equations the mesons at rest are
assigned to 35UU, and therefore a WS flip oc-
curs for them.

The U Dclassification of th-e U(12) genera-
tors is fixed merely by their behavior under
SU(4) defined by the Dirac algebra. We find
that for the matrices 1, yo, y&yE, and y&y5 no
WS flip occurs, while the remaining combina-
tions y5, y~, yoy5, and yoy~ are all subject to
WS flip.

The analysis of the weak currents proceeds
as follows: %e assume that the various weak
currents belong to the adjoint representation
of U(12). Moreover, the vector and axial-vec-


