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Reaction K n-7I A in the New Interference Model
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Experimental data on angular distribution and polarization for the process A n —T( A at
'3.0 GeV/c are explained on the basis of the new interference model.

I. INTRODUCTION

Experimental data on angular distribution and

polarization are available' ' for the rea, ction

fx + Pl~ 7T +~X

at intermediate energies. Several unsuccessful
attempts" have been made in the literature to ex-
plain both these data for the reaction (1) on the
basis of the Regge-pole model by assuming that
K*(890}and K**(1420}trajectories are not exchange
degenerate. To assume exchange degeneracy for
the trajectory K* and K** and also to get a non-
vanishing polarization, one will have to move out
of the pure Regge-pole model. Meyers et al. ' have
attempted a calculation with exchange degeneracy
and absorption correction in which Pomeranehukon
contribution is included. They also find a poor fit
for both differential cross section and polarization.

The reaction (1) appears to pose a problem. It
is difficult to explain the observed data either with-
out exchange degeneracy in the pure Regge-pole or
with exchange degeneracy in some kind of modified
model. All attempts made so far to understand the
behavior of reaction (1) in the intermediate-energy
range have been unsuccessful.

The K*-K*~exchange degeneracy in the K&-K&
channel is expected in the duality scheme as (~'K')
is an exotic resonance. The exchange degeneracy
of p-A. 2 and ~-I" also suggests K*-K**degeneracy
by SU(3) analogy. ' Evidence for this is further pro-
vided by the duality diagram of Harari' which is
nonplanar for the process (1}. This implies that
all the helicity amplitudes are purely real, and the
polarization should vanish at high energies. The
presence of polarization has led to suggestions that
either the K* and K*~ trajectories are not exchange
degenerate, or 3.0 GeV/c is not a high-enough mo-
mentum, or cuts are important. ' However, polari-
zation can be calculated with K*-K**degenerate
trajectories if interference between the s-channel
resonances and t -channel Regge poles is consid-
ered.

In the intermediate-momentum region (-2-5
GeV/c) it is well known that oscillations due to
s-channel resonances are superimposed in the pro-

II. FORMALISM

In the new interference model the spin-nonflip
and the spin-flip amplitudes are given as

4 I 4~ Regge ~ resonance

A ~ —Z2
Regge +Bresonance

(2)

(3)

where A ' is related" to the invariant amplitudes
A. and B as follows:

s —zv+ 6—A+
4 2 t

(m, —m, )(y. ,
' —p, ,')

2m (5)

Here m, (m, ) is the mass of the initial (final) bary-
on, m is the average of the two external baryon
masses, p, (p.,) is the mass of the initial (final)
meson, and s, t, u are the usual Mandelstam vari-
ables. After omitting the term with the signature
factor, we parametrize the Regge amplitude in the

duction angular distributions over the peripheral
effects (forward and/or backward peakings) of ex-
change poles. Barger and Cline' have utilized this
fact to construct an interference model in this en-
ergy region. This model, however, suffers from
a serious double-counting effect. Recently Coulter
et al. '" have overcome this difficulty, by consider-
ing the behavior of terms in a Veneziano amplitude"
in which the Euler beta function, which has poles
in s and l, is replaced by a sum of s-channel res-
onances and by keeping the asymptotic form of the
other contributions. The net effect is to repla, ce
the signature-term part of the Regge amplitude by
a sum of s-channel resonances. This "new inter-
ference model" provides" a self-consistent method
of adding contributions from the crossed-channel
Regge trajectories and direct-channel resonances
without double counting.

In this note, we intend to apply the "new interfer-
ence model" to the reaction (1) at 3 GeV/c, assum-
ing strong exchange degeneracy of K* and K** tra, —

jectories for evaluating the Regge contributions in
the crossed channel. The resonance contribution
is taken from the resonance Z(2595) which lies
close to the c.m. energy of 2610 MeV.
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t channel as follows:

Pl 1 S
"'«' I (o.) sin&n s,

i[3, 1 s
F(u) sinrrcr s,

Here P, and P, are the spin-nonf lip and spin-flip

(8)

residue functions, respectively, n is the Regge-
exchange-degenerate K*(890) and K**(1420)tra-
jectory parameter, and s, is the scaling factor.

For getting the resonance contribution, we can
relate A and B with the center-of-mass invariant
amplitudes f, and f, as

Irl, I (E, + m, )'"(E,+ m, )'" ' (E, —m, )'"(E,—m, )'"

I /2 1 1

ltr, I z, )" re, *,)"*, ' rz, —,/'*(E, —m, )"*/') ' (9)

f, =Q [f„P„,'(cose) —f, P, , '(cose)],
1=0

(10)

f, = g [f, —f„JP, '(coss).
1=1

Here 0 is the center-of-mass scattering angle be-
tween the initial and final mesons, and the prime
denotes the derivative. Now the partial-wave am-
plitudes can be obtained by using a Breit-Wigner

where lrlr ~
and ~rl, ~

and the initial and final center-
of-mass momenta, respectively, and 8, and E, are
the initial and final baryon center-of-mass ener-
gies, respectively. In terms of the partial-wave
amplitudes, f, and f, can be written as

formula for the resonance scattering:

y(r, r,)'"
2 I rl, I (W„-W) —,'iI' '— (12)

. (4m'-i)IA I'Qv

dt 64~s
I q, l

'

+
4s lrl, I' Irl, I'sin'i}

IB I (13)4m' —t

Here F is the total width of the resonance, F, and
I', are the partial decay widths in the K n and A'&

channels, respectively, P is the sign of the reso-
nant amplitude, W„ is the mass of the resonance,
and the c.m. energy S' has been used for v s .

In terms of A' and B, the differential cross sec-
tion' and polarization' are given by

IO'

IOR—

LAB 5.0 GeV/c

P = — '— sin &1m(A 'B*).
dt lq2 ~

16~W (14)

In our calculations we have taken the scaling factor
s, as 1 GeV'. The trajectory o. is given by the

b(
10'

..C

B
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FIG. 1. The production angular distribution for the re-
action K n —7( A at an incident kaon momentum of 3.0
GeV/c. The experimental data have been taken from
Barloutaud et al. ~ The curve A represents our calcula-
tion. The curve B represents the pure Regge-pole (with-
out signature term) prediction. The curve C represents
the calculation of Meyers et al. 6
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FIG. 2. The polarization for the reaction K n x A
at an incident kaon momentum of 3.0 GeV/c. The experi-
mental data have been taken from Barloutaud et al. ~ The
curve A represents our calculation. The curve B repre-
sents the calculation of Meyers et al. 6
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Chew- Frautschi plot,

n =0.24+0.9t.
The residue functions are found to be

P, =+40.0 GeV ',

P, = -300.0 GeV '.
The resonance parameters" are I'=140 MeV,

Pv'1', I",=-0.01 GeV, and J =—, '.

the experimental data. The polarization, Fig. 2, is
also of the right order of magnitude, suggesting
that the imaginary part of the amplitude is domi-
nated by resonance of mass m-s' '.

The success of the new interference model in ex-
plaining both the differential cross section and po-
larization in the intermediate-energy range sug-
gests that the basic assumptions behind it are right
and merit more attention.

III. DISCUSSION

The results of our calculation together with the
experimental data are shown in Figs. 1 and 2. The
angular distribution at an incident momentum of
3.0 GeV/c, Fig. 1, is in reasonable agreement with
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