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Analysis of the S;;, =N Partial Wave*
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With the notable exception of the S waves, reasonably good fits to the 7wV phase-shift analyses had been
obtained with a phenomenological one-pole, multichannel ND~1model. We show that a two-channel (xNV,7A)
model with a second pole in only the diagonal =V potential yields a good fit to the detailed behavior of the

Ss partial wave.

HERE has been difficulty in understanding the

complicated behavior of the S3 and Sy wN
amplitudes. In particular, with the notable exception of
the .S waves, we had obtained!? good fits to the recent
phase-shift analyses® up to moderate energies with a
phenomenological multichannel ND~! model using a
one-pole approximation for the generalized input
potential B. In the work reported in Ref. 1, we approxi-
mated all the effects of the inelastic reactions by a
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Fi1c. 1. Solid curves are calculated values of 6 and 5 versus
incident lab pion kinetic energy Ey, for the Sy partial wave from
Egs. (1)-(3). The data points are an average of the Berkeley,
CERN, and Saclay phase-shift analyses (Ref. 3). The bars
represent an estimate of the errors.
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purely phenomenological second channel* and found
reasonably good fits except for the .S waves. Improve-
ments on this model were made? by approximating the
inelastic scattering channels by realistic quasi-two-body
channels such as ¢-N,® 7A(1236), and pN. Improved
fits were obtained, again with the exception of the §
waves. Here, we report that the addition of a second
pole in only the diagonal #V potential greatly improves
the nature of the S-wave solutions. This is very reason-
able since we expect that the S waves, because of the
absence of the angular momentum barrier, will be more
sensitive to the far away left-hand cut singularities. We
present a two-channel [N denoted by e and 7A (1236)
denoted by &] solution with a second pole in B,, which
yields a good fit to the detailed behavior of the .53
partial wave.®

The elastic 7V partial-wave amplitude is given by*
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where p is a kinematical factor and a; the threshold for
the 4th channel. (Note that ND! is symmetric for
symmetric input B and is independent of the subtrac-
tion point Wy in D.) In Fig. 1, we present a fit to the

41t is known that the inelastic production for the Si; partial
wave is mainly in the /N channel.

5 We refer to an =0, S-wave == enhancement as a o.

6 The addition of a second pole in By, in a two-channel (N 3NV)
model for the S1; partial wave greatly improves the fit. We are
able to obtain both the cusp effect in § and the rise through 90°.
However, there are more low-mass inelastic channels in the /=1
amplitudes (as compared with /=%) which must be considered in
order to obtain a good quantitative fit.
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phase-shift analyses for the S;3; partial wave using Eq.
(1) with the potential?
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a,=my+1 and p, is taken?® to be simply the momentum

7 We use units m,=1 and denote the nucleon mass by mxy.
8 The nature of the fit is not sensitive to the detailed choice of
the asymptotic behavior of p.
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ka, whereas for the quasi-two-body D-wave wA channel,
we have ap=my-+2 and
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my-+1
)

where I'a and ma are the width and mass of the
A(1236). With the choice of B as a sum of poles, the
integral equations for N;; in (1) are easily reduced to
quadrature.
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A simple proof of a theorem derived recently by Dashen and Weinstein on K3 form factors is presented.
With the further assumption that D (§)=(x|8,\V1!|K) is dominated by the Ot x meson, a relation between -

meson mass and fx/fxF4(0) is obtained.

ECENTLY Dashen and Weinstein! have proved a
theorem on the form factors in K;3 decay which
leads to the result

F._(O) 1 fK f1r sz_'mw2
R i, N e 1
F,(0) 2<f,, fK> M0, W

where F,(f) and F_(t) are the two form factors which
determine the hadronic part of the matrix elements

of Kua Ny=m, 2 InFy (1)/df]o, )

and e denotes a parameter which characterizes the
simultaneous breaking of SU(3) and SU(3)XSU (3).
The purpose of this paper is to present a simple proof
of relation (1). With the further assumption that

D)= (x| Vil K) = (mt—mDF, () +F_()) (3)

is dominated by a x(0*) meson, a relation between the
experimentally known number fx/f.F4+(0) and the
k-meson mass is obtained.

By using the current-algebra techniques, we have
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mﬂ'

—k.Tn =f«r'x+i/d“x
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1 R. Dashen and M. Weinstein, Phys. Rev. Letters 22, 1337
(1969).

where I',\ and T’y are defined by
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we obtain from (4)
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