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ABSTRACT

A calculation of the process K%d - Kgd is made using the phenomeno-
logical fits of Loos and Matthews to the meson-nucleon amplitudes in the
Glauber multiple scattering formalism. The results of a numerical calculation

for the scattering cross section are presented for representative values of

incident kaon energy for 0 = t < 1.4 GeVz.
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I. Introduction

The process K%d —_ Kgd is unique among inelastic meson-nucleon pro-
cesses in that it allows the direct experimental separation of the properties
of the «° trajectory from its closely-related relative the p. In anticipation
of an upcoming experiment to measure this process at SLACl, a calculation
has been done using the available information about the K-nucleon amplitudes.
A detailed fit to inelastic meson-nucleon cross section and polarization data
has been performed by Loos and Matthewsz using the parametrization of the
dual absorption model (DAM) of Hararis. Within the confines of the model
this fit provides a complete descriptioh of the amplitudes involving non-vacuum
t-channel quantum numbers; the vacuum or Pomeron (IP) amplitude can be
crudely modeled from high energy elastic processes. The Glauber multiple
scattering formula (GMSF)4 provides a reasonably accurate description of
'meson—dueteron scattering if double scattering corrections are included. 5

In Section II the kaon nucleon amplitudes will be defined. In Section III

the calculation for the deuteron will be shown and numerical results presented.

II. The K-Nucleon Amplitudes

The most general amplitude for K-nucleon scattering may be written as:
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An analogous amplitude may be written for the K -nucleon system:
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From these amplitudes, linear combinations can be formed which have definite
t-channel isospin and crossing properties. These will then be labeled with the

leading trajectories which have those quantum numbers:
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Evaluating the s-channel center of mass (CM) helicity amplitudes from

an explicit representation for the spinors gives for a particular amplitude:
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In the GMSF it will be necessary to know laboratory frame (L.F) scat-
tering amplitudes normalized to do/dQ = (ﬁc)2 | £1 2 with the spin guantized
along a fixed z axis which will be taken to be the direction of the incident K.

The kinematics are depicted in Fig. 1. These amplitudes are given by:
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The DAM3 gives as the general form of the s-channel helicity amplitudes:
Im My, < "JAA(r\f—t)“ . (2.11)

The AX =1 amplitudes are well described by simple Regge pole exchange,

and take the conventional phases tan< oz(t)) + i for vector exchange, and

cot <lr%—)) -i for tensor exchange. The AN = 0 amplitudes neet cut contributions
to describe them and hence the DAM makes no statement about the real part of
the AX = 0 amplitude. The IP amplitude empirically is dominated by AA = 0 and
is essentially pure imaginary for sméll t. Loos and Matthews2 find in their
fit that the energy dependence of the amplitude is well described by the con-

a(t)

ventional Regge form (s/ sO) , and the phases of the forward AA = 0 ampli-
tude by the conventional Regge phase. The remainder of the AA = 0 amplitude

is fit by them to an arbitrary function in t. The results of their fit are given

by:
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where :
Jl(xl) = J1(X2) =0 (2.15)
are the first and second zeros of J 1 The form of " J 1” is intended to remove
an unphysical pole coming from the Regge phase at a(t) = 0. It does not
remove additional poles at -t large enough so that a(t) = -n so the amplitudes
cannot be expected to make sense for large negative t. The IP amplitude will
be given by the form:
At
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The model parameters for the amplitudes are given in Table 1. In par-
ticular, the vector parameters are from a fit to KCI:p —_ Kgp, gw and gp are
from a comparison of K%p — K(S)p and 7 nucleon charge exchange assuming

good SU@3), the A2 parameters are from the fit to K+n - Kop. The P
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amplitude parameters are from an analysis of K p and K p elastic scat-
tering. This completes the definition of the K-nucleon amplitudes which will

now be used in the GMSF to determine the deuteron regeneration amplitude.

III. The Regeneration Amplitude

Following Ref. 5 a LF deuteron scattering amplitude may be expressed

as:
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some of the integrals may be performed by:
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The regeneration amplitude can be expressed as the difference of the two

elastic amplitudes:
F(K%d - Kgd) = PK%d - K%) - PE®A—-XK%) . (3.5)

Performing the isospin sum in the above amplitude gives for the regeneration

amplitude:
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The spin sum is straightforward for the single scattering term. For the
double scattering term in the small angle region where the amplitudes are
large, one may safely neglect the rotation required to put the intermediate
kaon along the z axis. This said, the prescription for calculating Freg is
complete; however, the full expression for F although easily obtained is some-
what lengthy and unenlightening. Using the amplitudes from Section II, and

the '"Hulthen wave function' for the deuteron:5
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the integrations for the double scattering term have been performed numeri~
cally for values of plab between 2 and 12 GeV and the cross sections calculated
from:
2
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The results of this calculation are presented inFig. 2 for incident kaon
momenta of 5 and 10 GeV. There are two distinct features appearing in the
cross section. The first is arshoulder beginning at ~ 0.2 GfeV2 which is due to
the vanishing of the imaginary part of the non-flip w® amplitude. The second
is a broad dip at ~ 0.9 GeVz due to the interference of the single and double
scattering terms. It is interesting to note that the double scattering term is
suppressed for the inelastic process relative to an elastic process due to the
more rapidly varying phase of the inelastic amplitudes. This pushes the dip
out to 0.9 GeV2 from its usual location at 0.4 GeV2 for elastic processes. As
K° regeneration provides the only available inelastic process which does not

destroy the deuteron itself, this is an interesting prediction.
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Figure Captions

Figure 1 Lab frame kinematics for K-Nucleon system.
Figure 2 Differential cross section for K%d - Kgd at 5 and 10 GeV lab

momentum.
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MODEL PARAMETERS
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