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ABSTRACT

We have extended a recent calculation of
the nucleon~nucleon large angle elastic scat-
tering amplitudes, to the meson-baryon case,
Comparison with the available experimental in-
formation indicates that we have an accurate
description of hadronic interactions at short

distances.
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In a previous 1etter1) we have drawn the attention t¢ the fact that there
exists a theoretical approach which is powerful, predictive and simple enough
so that several very interesting problems of hadronic physics can be solved.
There we have shown that features in both spin and flavour dependence in large
angle nucleon-nucleon scattering were a natural consequence of a few very simple
ideas which form the basis of the mentioned theoretical approach, which has scored
a remarkable success exactly when the popular and generally accepted descriptions
of short distance behaviour in hadroniec physiecs (like the CIMZ)) appear to have

serious problems.

In this letter we want to apply the same ideas to the description of large
angle meson-baryon scattering. It will be seen that, again, our calculatioms,

are in remarkable agreement with very recent data cbtained at CERN3)’4).

When dealing with meson—baryon scattering at large angle there are two
classes of contributions which we must consider: the meson—exchange and the
baryon-exchange diagrams. The meson—exchange diagrams, whose topology we label
(a,b), according to the meson exchange channel a and the gqq scattering channel
b, are reported in Fig. 1 (a). The baryon-exchange diagrams, labelled (@,8),
according to the baryon—exchange channel o and the qq scattering channel 8,

appear in Fig. 2(b).

. & . .

The calculation ) of the diagrams of Fig. 1(a), follows very closely Ref. 1),
with the only difference that the meson overlap function appearing in the upper
part of the diagrams, is calculated to be (a,b are flavour indices, while i,j

are spin indices, M,M' are SU(3) matrices, O is the CM scattering angle)
' bJ‘ r4 L“ 9 SJ o J . ﬁ
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for the {(t,u) and the (u,t) topologies, whereas for the (s,t) topology we
should take the Hermitian conjugate of (1). For each meson and each topology
the two helicity amplitudes £ (helicity non-flip) and f_ (helicity flip)

can be written as
(a,b) bY (a,6)
(3'9) = 3(" '(S'e') Ai,np (9’)

+
+ g

(2)

*
) A detailed account of the whole calculation shall be presented elsewhere.
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mg is a constant and AEaM;)(G) are given in Tables Ia and Ib.
-

In order to calculate the diagrams of Fig. 1(b), we must first evaluate
the high energy limit of the 3q Green's function, and then soxt out the beha-
viour of MBB_ overlap integrals. This can be done without any big difficulty.
The high energy limit of the 3q Green's function can be evaluated in a manner
completely similar to the qq Green's function, while the M&Bn overlap is
easily evaluated from the baryon wave function's given in Ref. 6). Writing,

with obvious notation:

(=
(- ¥ P 8 0

(3
we get kslt) . I i
lm + (ftd v
(Mt) 8\ - _L 2 \ (3"
R (s, )’ 'Q"}[;.S:v) Sth (1+cos0) (|-cos9)"" )

and the values of BE&ME) (8) are given in Tables IIa and IIb, From our
-

definition of the amplitudes we obtain the following differential cross section

de™ N C®) ogy 4 a 36
At s"{ (gp).}y (o8) + Z‘E ()l
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where, except for an over-all normalization factor N,

A and mi are the only

free paremeters appearing in our calculation. Notice the "scaling law” (4%)

. . -9
which, modulo logs, is characterized by an s power
one encounters in "power counting” models like CIMZ).
. . , +
= 2 GevV?> and the normalization so as to fit Pleog

+
curves we obtain for ﬂip and Kp for Prap = 16,20

) -3 .
instead of an s , which

Fixing A = 1/20, mﬁ =
at py T 10 GeV/c, the

and 30 GeV/c are reported

in Fig. 2. The comparison with the data at the highest energy presently available,

Refs 3),4),7) is carried out in Fig. 3.

We know of nmo other theoretical proposal which is

experimental observations.

able to reproduce the
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TABLE CAPTIONS

Table I : The functions Aiaﬁz)(e) (a) and Afaﬂi)(e) (b), as defined in (2).
y L]

Table II : The functions foﬁg)(e) (a}, and Bgaﬁg)(e) (b), as defined in (3).
b4 2

FLGURE CAPTIONS

Fig. 1 : The different topologies:
a) the relevant meson—exchange diagrams;

b) the relevant baryon-exchange diagrams.

Fig. 2 : Our predictions for large angle differential cross-sections for

+ +
mp, Kp elastic scattering at Plap = 10,20 and 30 GeV/c.

Fig. 3 : a) Comparison of our predictions for w+p with the data at
Py, = 10 va/c [Ref. 3)] and p,,, = 20 GeV/c [Ref. 4) 1
b) same for 7 p with the data at p; .= 9,71 and 9.84 GeV/c
[Ref. )] and p =20 and 30 GeV/c [Ref. 4)].
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