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A study of Z z g events in our experiment is
under way at present. The results, however, are
too incomplete for us to be able to draw any de-
finite conclusions.
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Some interest in the possible existence of reso-
nant states in the pion-hyperon system has been
raised of late by the analysis of the pion spectra
in the reaction K +p -A+ m++ m .' The experi-
mental data fit indeed a phenomenological picture
where about 75 @ of the g+ in the previous reac-
tion are produced together with a resonant zA
state, whose Q value is peaked at about 115 Mev
and whose half-width is -30 Mev. A detailed ana-
lysis of such a resonant state is still missing and

many of its characteristics (like its total and
orbital angular momentum and the branching ra-

tios in decay) are as yet unknown. It is, however,
clear that the very presence of a resonant pion-
hyperon state is of importance, as it will help in
a deeper understanding of the processes among
strongly interacting particles. '

On the other hand, the existence of this reso-
nance can give us more confidence in the validity
of some theoretical models for the investigation
of the pion-hyperon interaction. This was indeed
the case with the one-pion approximation static
model of Chew and Low for pion-nucleon scatter-
ing. As a matter of fact the subsequent dispersive
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6 = (fA' -fZ')/(f A'+fZ')

smaller than, 1st us say, -0.3 (which means
0.5fZ'& fA'& 2fZ'). At the end we shall briefly
indicate what conclusions can be obtained when
more extreme relations between the two coupling
constants are assumed.

With the limitation of 6 just mentioned, our
model predicts two resonant states for J =3/2,
with T =1 and T =2, respectively; no resonance
can appear either in the J= 3/2, T = 0 or in the
J=1/2 states. The total resonant energies are
given by

8 =m +~+ gh+ ~ 5A, (2)

where h=mg -mA=80 Mev.
It is also possible to predict the half-width of

the two resonances, which turns out to be

approach made us understand in a clearer way
the fact that just the large 3-3 resonance, by en-
hancing the one-pion intermediate state, makes
the other contributions relatively less important
in low-energy pion-nucleon physics.

An analogous model for pion-hyperon interaction
was studied some time ago for the case of equal
A and Z parities;~ it is the purpose of this Letter
to examine again its results and predictions in
the light of the present evidence for the gA reso-
nance. In our case the presence of possible KN
intermediate states does not make the one-meson
approximation unreliable, as the mass of the KN

states is higher than that of the Agg states, and
besides no enhancement or resonance is known in
low-energy KN scattering.

The results of our model, in which the mass
difference between A and Z is.taken into account
explicitly, depend on three parameters: the two
normalized pion-hyperon coupling constants, fA
and fZ, and a parameter 0 which is related to the
cutoff energy. The binding energy of A in nuclear
matter seems to indicate that fA is of the order
of the pion-nucleon coupling constant; nothing
more can be said at present about the numerical
values of fA and fZ. We shall discuss in what
follows the predictions of our model for values of

where
(4)

and q and q are the pion momenta in the vA (I' = I,)
resonance and in the wZ (T =2) resonance, respec-
tively.

As the T =1 resonance is present both in the pA
and in the mZ channel, from formulas (12) in I,
we can also calculate the branching ratio R for
the decay of the resonant state Y into either a
gA or 7tZ state. As is expected for a narrow reso-
nance, R turns out to be nearly independent of
the way the resonance was prepared, which means
that

(mZ lmZ) /(mZ ImA) = (wA lmZ)/(wA ISA) (5)

at resonance. We obtain indeed

Let us now briefly discuss the results contained
in (2), (3), and (6). We note that no 60 correc-
tions are present in (2), which makes the correc-
tions to the resonance energies due to 5 rather
small. It is interesting to note that, should we
take Q. = 290 Mev (as in the pion-nucleon case,
as global symmetry would suggest), we would get
E~' =1365 Mev, which means a Q value of 110
Mev, in quite good agreement with the experi-
mental value for the mA (T =1) resonance. Or
putting it differently, we can determine the nu-
merical value of 0 from the experimental posi-
tion of the T =1 resonance and notice that it turns
out to be practically coincident with the position
of the 3-3 resonance.

Our model predicts a J =3/2, T =2 (mZ) reso-
nance at higher energy. The difference F.r' -Fr'
does not depend on 0, and is given by

E ~-E ~=26+~466=(160+1055) Mev. (7)r
This formula represents a clear-cut prediction

of the theory, based only on the assumption of
equal A - Z parities and small 5. Therefore, it
would be extremely interesting to investigate ex-
perimentally the existence and position of a T =2
resonance, by studying for instance the processes
K +p-Z +m-+m+ or m++p-Z++v++K' in the
Bev region.

As for the widths and the value of R, we note
first that in the limited symmetry case (i.e., b,
= 6 = 0) one would have simply

I'i = yf q 0.72(1+0.666),

I', = ~f&' q'(1+ 0.156), (3)
(8)I'& =I'2=if~'q', It = a.

In the expressions (4) and (6) we can therefore
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recognize the influence of the nonzero value of 6
(besides the q' kinematical factors) and the cor-
rections in 5. %e see that while Ez and the re-
lation (5) are practically insensitive to 5, this is
not necessarily the case for the I'.

The value of R given by (6) gives a preference
for the resonance to decay into the zA state, which
seems in agreement with the experimental results, '
even if as yet we have no reliable measurement of
the branching ratio.

Several results of our model, obtained with posi-
tive A-Z relative parity and small 5, are there-
fore either in agreement with experiment or sus-
ceptible to a direct experimental test. A positive
check of the predictions of the model would there-
fore give a good argument in support of the above-
mentioned assumptions.

Should fIi' and f~' be widely different, a, new set
of resonances could develop in our model. If for
instance f~'-0 (we feel safer playing with fg',
since the order of magnitude of f~', as already
noted, is roughly known), then all three isotopic
channels in the J = 3/2 states would present reso-
nances; the T = 0 and T = 2 would coincide at 240
Mev above that for T = 1. The J= 1/2, T = 1 could
also resonate at an energy that could be of the
same order as that corresponding to the J = 3/2,
T=O or 2 resonance. It is clear that an experi-
mental investigation of the T = 0 resonance would
'also be of great interest. A small nonzero value
for f&' would, however, remove the J=1/2 reso-
nance and, less rapidly, the J=S/2, T=O reso-
nance. An independent idea of the relative value
of f~' and f~' would therefore be highly desirable.
Perhaps a way that in the near future can be ex-

perimentally accessible is the polology (extra-
polation) procedure applied to the processes
ZN~ AN, EN~ ZN in the energy region of some
hundreds of Mev.

In conclusion, the agreement found between one
of the results of our model and the experiment is
based on the assumption of equal A - Z parity and
depends, to a lesser extent, on the assignment of
spin 3/2 to the observed resonance (as global sym-
metry would suggest). Should these assumptions
turn out to be not valid, we could only repeat with
Fontenelle4: "Je ne suis pas si convaincu de notre
ignorance par les choses qui sont et dont la raison
nous est inconnue, que par celles qui ne sont point
et dont nous trouvons la raison. "
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