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ABSTRACT
A good overall description of the experimental data for the reaction
PP—37"3T is achieved with an isobaric amplitude Ag.

INTRODUCTION

A successful overall description of annihilation processes has been
first obtained by dual amplitudes for reactions at rest, namely for
pm —vtr T 1), P"B—-T+T.'ll'o 2), and Pl-o—a-2ll‘+2'ﬁ'- 3) . More
recent investigations have shown that a similar agreement with the ex-
perimental data can also be achieved using simple isobaric amplitudes u).
The attempt to describe an annihllation reaction in flight with an iso-
baric amplitude is based on the results of a further study of the process
pF—»Q T+ ax” at rest 5): The distributions from the dual B5 compu-
tation (Ref.3) can be reproduced almost point by point by a simple iso-
baric amplitude A5 with only one resonance pole and irrespective of the
use of "kinematical factors". The same holds true for an isobaric A6'
It is therefore suggestive to look for a n-body final state flp anni-
hilation in flight domina*ted by a single resonance, and attempt its des-
cription by an An+2 amplitude without caring for the construction of "kine-
matical factors". Such a candidate is the reaction PFJ—-3]'+3T~, as the
data show a dominant PF peak in M(‘ll""'l‘~ ), a moderate asymmetry in the
CM angular distributions of the pions and for the other one-dimensional
distributions a rather statistical behaviour.

THE MODEL

Starting from the graph shown

(fif:' adjacent, no exotic resonances
or exchanges) an ansatz for the
amplitude is made:

A-c D (-1)Pem Ag(1,2,%,4,5,6,7,8),
1v3,5
Perm {5116

where ¢ means a normalization constant. "Perm" stands for the %6 permu-
tations from the symmetrization in the positive and negative pions,
respectively. The evalusation of A8 follows from the reouired symmetry and
factorization properties of the amplitude:
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The essential term from this expression is:
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where Xijx¢ and Xij mean:

xij =A4- o(t(S;J') +) (etrajectory in case of a resonance in §j; ),
Xij = -45 _o(“(f,-j) +) (N trajectory in case of an exchange with t,'j ).

This result corresponds to the diagram:
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. RESULTS AND DISCUSSION

With the above amplitude a good overall description of the reaction
PP —37t31"  at various incoming momenta is obtained. The model re-
produces both the asymmetry in the CM production angles of the pions
(Fig.1) and the resonance production in M(TI‘+'K'- ), as shown in Fig.2.

Table 1
Cross sections from the isobaricamplitude Ag (m8) — As < ,{oa/o -
-3

ﬁ(GeV/c) exp Ag

2.5 0.94 + 0.06 1.9

3.6 0.92 + 0.06 0.92

5.7 0.31 + 0.06 0.34

7.0 0.25 + 0.03 0.20
) i

+) okg(s) = 0.48 + 0.95++0.2( S~50)2
o, (t) = -0.87 + O. 9t

++) The (forbidden) Qf e coupling is used only for computatlonal pur-
poses. Obviously the exact numerical value of the meson e is of
minor importance here.
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The predicted cross sections, normalized to the 3.6 GeV/c value, are listed
in table 1. Detailed references to the various experimental results are
given in Ref.6.

We want to stress that in constructing our model no attempt was made
to parametrize the data but rather to give an acceptable global descrip-
tion. We found that within the framework of the model, interferences play
an essential role. Neglecting the Bose-Einstein symmetrization, or adding
the parts of the amplitude incoherently, yields a much poorer agreement
with the data. This may be regarded as a hint of the importance of inter-
ference phenomena in this kind of interactions.

It is a pleasure for me to acknowledge the excellent collaboration with
Dr.J. Boguta throughout this work.
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Fig. 1 The c.m. angular distributions of the pions for the reaction
pp > 37*31™ at (a) 5.7 GeV/c and (b) 3.6 GeV/c. The solid
curve is from the isobaric model.
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Fig. 2

— - + -—
M(n+ﬂ ) for the reaction pp + 37 31 at (a) 5.7 GeV/c and

(b) 3.6 GeV/c.

The solid curve is from the isobaric model.
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DISCUSSION AND COMMENTS

Mr. Bettini : I think that the theoretical models, when put out, should be tested against
all the published data relevant for the model itself. The Hopkinson and Roberts work for
example tests the B5 model only against the pp + 4m amnihilation at rest and not against
the published data on pn + 2 (n‘n+)n° at rest; in this case there are more different mass
distributions, whose behaviour must be predicted by the model, and hence the test would be

. . + - . . . .
more stringent e.g. (experimentally po, p and p are produced with different intensities).

Also the model just presented by Nellen is not tested against these data.

Mr. Lillestgl : Sorry for Nellen's statement about the fair agreement between the model and
the experimental data. At least concerning the application of B5 to the data of pp at rest

into 4w, my personal opinion is that the disagreement is so large that one should rather
conclude that it is complete!

Mr. Nellen : My main concern in discussing the dual approach to the reaction f)p/rest > 2 2n

was to show that it can be simplified (drop of kinematical factor). This simplification
then motivated our isobaric AS-Ansatz.



