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ABSTRACT

We show that a Reggeized double-nucleon-exchange model
As able to nephoduce qualitatively the non-digfractive A, produc
tion necently observed in the meaction K'p » Y w'mn at 4.15
Gel/c.



The AI(Jp = l+) enhancement has been source of

several controversies between the resonance and Deck-effect

schemes.

In general, quark models require the existence
(1] , [2]
of the A1 meson . However, Ascoli et al. showed
that in the reaction 7N » (wwm)N, where the A, was first
observed, the 1t phase shift of the three-pion system does

not present a resonant behaviour. This fact favours the ex-

planation of the A, diffractive production by the Drell-
. [3]
Hiida-Deck (DHD) model .
Recently the Amsterdam-CERN-Nijmegen-Oxford colla-
[t ]

boration observed the A: backward production in the

reaction

K p~> 7 non ot (1)

at the incident K  momentum value of 4.15 GeV/c. The report-

ed mass and width are (1.041 * 0.013) GeV and (230 * 0.050) MeV,



- 0 . .
respectively. The A1 and A1 backward production 1s not
clear. It seems that no important signal is found in these
cases, in evident disagreement with theoretical predic-

(2] . ;
tions . Concerning other 1 states, as the B and Q mesons,
the experimental situation is similar.
The DHD model cannot be applied to reaction (1)
since it is non-diffractive. Therefore, the interpretation

as a resonance seems to be more plausible. @owever, we will

show here that the A, bump can be explained by a double-

exchange model. We think that the bump is not due to diffrac-
tive effects in the Deck model but rather to kinematical re-
flections characteristic of peripheral double-exchange models
of which the Deck is a particular case. Of course this applies
only to sufficiently low energies as it is the case in this
experiment. At higher energies, the diffractive dissociation
processes are dominant. In fact, there exist models that repro-
duce non-resonant bumps in twobfinal particles invariant mass
distribution. For example, in reference [5], a double-nucleon-
exchange model 1s used to explain the "ABC" effect in the reac-
tion pn > d + (rm)°. In this paper is also pointed out the
difference in the energy behaviour between a diffractive Deck
and a double-exchange model. And this is observed experimen-

tally: the A , Q, ... produced diffractively are energy-



independent whereas the "ABC'" effect disappears very rapidly as

energy increases.

. +
We propose here an explanation to the A, back-

ward enhancement by a Reggeized double-nucleon-exchange model

(see figure 1) to which corresponds the following amplitu-
[6]
de :

a0, (t) a,(t,)-a (t))

A(S’S1’Sz’t1’t2) = g8, s s, V12 +

1

‘az(tz) a, (t,)-a,(t,)

t 5,8, 8 51 Vo (2)
where
. 2
a.(t.) = a.(t,-m )
i1 i1
—ima, (t.)
g = T. + e 1 1
1 i
—iﬂ[g.(t.)—u.(t.)]
- i1 1 73 s s o
Eij TiTj + e (i, = 1,2)
Vi * Vo/{oci(ti)l:ocj(tj)—ai(ti)]}
T, = 1, = 1 are the signature factors, a. the slopes of
i

the Regge trajectories s M the nucleon mass, V0 a



constant and the kinematical variables are defined as follows:
s = (pa+pb)2 » S, = (p1+p2)2 »8, = (py+ p3)2 , t, = (Pa'P1)2

t, = (pb - pa)z, where D (i = a,b,1,2,3) is the four momen-
tum of the external particle i. Actually we took o, = EN =

= oy T %%, Oy being the usual nucleon trajectory. We have
not accounted for the A-exchange because of the small signal

Ly

observed in the double-charge-exchange reaction
Kp= )" (nem)7.

The amplitude (2) derived in EB] is the sum of
all duality diagrams. Here we would like only to recall its
main features.

(1) The derivation is based on general analiticity
properties and duality that allow to write without ambiguity
any contribution of double-Regge-exchange in 2 + 3 reactions.
The amplitude has no simultaneous singularities in s, and s,,
i.e., it does not violate the "non-overlapping channel dis-

L7]

continuities" rule

(ii) It takes into account the Regge phases and the

one related to the Toller angle.

The cross-sections have been obtained by a Monte-

L8]

Carlo procedure (GO CERN-program ). Our only parameter is

an overall normalization constant, determined by the (pm)



mass distribution, shown in fig. 2. The results obtained by
our model are represented by a continuous curve. We obtain

a good agreement with the experimental data in the A, region.In
fig. 3 we show the t momentum transfer distribution. We

1

see that the slope at small t, is reasonably well repro-

duced. Figure 4 presents a prediction for the cosOG.J. dis-
tribution. (O0g ; 1is the angle between the pion and the
proton momentum in the (pw) rest frame). All these curves
were obtained with a, = 1.

Let us make some comments. Our results describe
qualitatively well the data in the A, region as it was
intended. To a more complete fit it is necessary to consider
the contribution of the resonance A, . Our model does not
exclude the existence of resonances. However, by duality
arguments, the double exchange graph cannot be added to a
direct resonance production (i.e., a Breit-Wigner formula for the
A ) otherwise we make double-counting. In reference (5] an
analogous situation is discussed.

Recently Berger and Basdevantl---g:1 proposed to
explain the A, puzzle in diffractive reactions as a mixing
of resonance and Deck effect. We can ask whether this model

is able to explain the backward A, production.



We think that the experimental results in refe-

rence [4] are crucial to understand the A1 puzzle and

that the present work can contribute to the comprehension,

by the duality point of view, of the complex behaviour of 1¥
states.

We are indebted to Dr. P. Gavillet for useful
comments and communication of preliminary results, and to

Dr. G. Cohen-Tannoudji for enlightening discussions. We

also want to thank Ms. S.M. de Oliveira for typewriting.
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Figure 1

Double-exchange graph for

K—p > Z_poﬂ+

>Th
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Figure 3

momentum-transfer distribution
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Prediction for the distribution in cosinus

of the Cottfried-Jackson angle
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