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J. J. Sakurai, Phys. Rev. Letters 9, 472 (1962).
Strictly speaking, we need to neglect the Y-B mass

differences.

This is really a statement of the form factors at
zero momentum transfer. B. Sakita and K. C. Wali,
to be published.
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The SU(6)~ scheme' provides an unambiguous
method of relativizing SU(6) ' for colinear pro-
cesses. For electromagnetic and weak process-
es the predictions of SU(6)Ii, are similar to
those of other relativistic SU(6) procedures'
In meson-baryon scattering reactions, as was
the case with SU(6},4 there are many possible
relations, s of which most have no clear inter-
pretation due to mass differences among the
external particles. It would seem, therefore,
that the most desirable scattering equalities
are those relating different charge states of
the same set of isospin multiplets. Further-
more, if the particles in the final state are in
s waves, the predictions of SU(6)II should ap-
ply to the whole amplitude, and not just in the
forward and backward directions.

A relation of this type has been given by Car-
ter et aIP These authors find that under SU(6)~
the cross sections for all the charge states in
the reaction

where 6 is the N*(1238), are proportional to
a single quantity. Since in general there are
two isotopic-spin amplitudes which enter (i.e.,
the T= ~ and T=~~ isospin amplitudes A, and
AB), this implies a relation between these am-
plitudes. An elementary calculation gives

A, /As =+/IO.

Olsson and Yodhs have performed a phenom-
enological study of the single-pion-production
process at low energies and have found that
s-wave isobar production is dominant near
isobar production threshold. In this region
(near isobar threshold) it was found that the
s-wave isobar production amplitude could be
represented by two energy-independent scat-
tering lengths (for production through T =

&

or ~ isotopic-spin channels). The values of
these scattering lengths have been found to be

A~ =0.0175+ 0.000S F,

A = 0.059 + 0.005 F.
The ratio of scattering lengths is then

A, /A~ = +3.4 + 0.3, (2)

showing good agreement with the SU(6}II pre-
diction given in (I). This test is significant
for two rea, sons: (i) The relation involves no
large mass splitting. (ii) Both the magnitude
and the sign are in agreement with the predic-
tion. It is of interest to compare what various
simple mechanisms would predict for this ratio.
Nucleon and 6 exchange imply that

A, /A, =+(8/5)"'

while p exchange gives

both of these ratios being well outside the ex-
perimental error. The nucleon pole in the di-
rect channel only contributes to Ai, but since
this singularity is much more distant than the
exchanged nucleon pole, ' its contribution would
not seem to be large.

In conclusion, we have found that the isospin
ratio for s-wave isobar production is accurate-
ly predicted by SU(6) ~, and that this ratio is
not accounted for by the simplest dynamical
models.
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At isobar threshold the ratio (s-yn )/(g —~ ) =-3.5,
this being the relative importance of the exchanged
pole and the direct pole.
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Fitch, Roth, Russ, and Vernon' have recent-
ly reported an important additional result on

the apparent CP invariance violation in K,'
decays. ' ' Ne discuss below the implications
of their result, with particular reference to
particle-mixture theories of long-lived K'- 2m

decays. '
As described more fully in reference 5, the

experimental results cited in references 2-4
(which we call the LLD effect) could be explained
within the context of CP invariance either by
postulating the existence of a spinless parti-
cle state 8 in the neighborhood of the K' mass,
which mixes with K+ ——(K'+K')/W2 and gives
rise to the long-lived r+m component, or by
ascribing the LLD effect to the action of a sca-
lar cosmological field which, by causing K'
and K' to have slightly different energies, acts
as a regenerating medium. It is reported' that
there is maximal constructive interference
between the regeneration amplitude which is
essentially purely imaginary, ' due to a mater-
ial regenerator, and the LLD amplitude; there-
fore, the LLD amplitude must be purely imag-
inary' too. A classical long-range field would
provide a real energy difference between K'
and K' and therefore give rise to a real' LLD
amplitude; consequently, the observed inter-
ference eff ect provides strong evidence against
the cosmological hypothesis. ' Thus the parti-
cle-mixture theory remains as the sole surviv-
or for explaining the LLD effect within the frame-
work of CP invariance.

The result of reference 1 further restricts
the parameters of the particle-mixture theory.
Thereas on the basis of the experiments re-

') = 14 )-6 IK ), IK ') = IK )+514' ),s s 2' 2 2

and 14 1.), which we assume to be negligibly
affected' by the regenerator. A neutral kaon
beam within the medium is described by the
state vector

14'(t})=ale ') exp[-(y '/2+im ')t]
s 1 1

+5 IK ') exp[-(y '/2+im ')t]

+c!4 ) exp[-(y /2+im )t], (2)

ported in references 2-4, one knew that the
mass of the state Cl must equal the K' mass
to the accuracy of the mass determination in

those experiments, i.e. , of the order of 1 MeV,
the observed interference requires that this
equality hold to within the width y, of the short-
lived component, ' viz. , 1m2-mph'- y1 10 eV.

According to the particle-mixture theory,
which is devised solely to save CP invariance,
the CP = -1 component of neutral kaons, K,
=K = (K'-K')/W2, cannot contribute to 2w

decays. The occurrence of interference must
be understood as follows. Due to the differ-
ent interactions of K and K with matter, the
state K, will no longer be characterized by
simple exponential decay within the regener-
ating medium. Using the notation of refer-
ence 5 and retaining quantities only to lowest
order in tI and & (see below), the states which
undergo pure exponential decay are
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