IOP SClence jopscience.iop.org

Home Search Collections Journals About Contactus My IOPscience

Dispersive part of the box diagram amplitude

This article has been downloaded from IOPscience. Please scroll down to see the full text article.
1973 J. Phys. A: Math. Nucl. Gen. 6 L130
(http://iopscience.iop.org/0301-0015/6/9/002)

View the table of contents for this issue, or go to the journal homepage for more

Download details:
IP Address: 171.66.16.87
The article was downloaded on 02/06/2010 at 04:48

Please note that terms and conditions apply.



http://iopscience.iop.org/page/terms
http://iopscience.iop.org/0301-0015/6/9
http://iopscience.iop.org/0301-0015
http://iopscience.iop.org/
http://iopscience.iop.org/search
http://iopscience.iop.org/collections
http://iopscience.iop.org/journals
http://iopscience.iop.org/page/aboutioppublishing
http://iopscience.iop.org/contact
http://iopscience.iop.org/myiopscience

J. Phys. A: Math., Nucl. Gen., Vol. 6, September 1973. Printed in Great Britain. © 1973

LETTER TO THE EDITOR

Dispersive part of the box diagram amplitude

C P Singh

Department of Physics, Banaras Hindu University, Varanasi-5, India
Received 24 July 1973

Abstract. A method to evaluate the dispersive part of the box diagram amplitude is
given. The dispersive part thus obtained is shown to be smaller than the absorptive
part in the energy region from an incident meson momentum of 1-5 GeV/c to a
momentum of 4 GeV/c.

Recently we have calculated (Agarwal et al 1971, Singh and Agarwal 1969) the con-
tribution of the rescattering box diagram to the amplitude for the reactions which are
forbidden in single-meson exchange. In performing these calculations, we have
assumed that the imaginary part of the amplitude gives the dominant contribution
in the energy region from an incident meson momentum of 1:5 GeV/c to a momentum
of 5 GeV/c. The purpose of this letter is to show the justification of the above assump-
tion by evaluating the real part of the box diagram amplitude.
For the reaction

K +p—>Z-+7* )
the absorptive part of the box diagram amplitude can be extracted by putting the s
channel particles on the mass shell, and thus reaction (1) can be treated as a two-step
process (Singh and Agarwal 1969):

K 4+p—>p°+A—>Z" +n*, 2

We thus evaluate the s channel discontinuity. The T matrix is related to the invariant
amplitudes for the reaction (1) as follows:

#(pe) Tu(py) = w(p)(— A(s,1) +iy.QB(s,0))u(p,) 3

where Q = % (¢, +¢5), and py, ps, 4;, g2 are the momenta of initial and final baryons and
mesons, respectively. To separate the imaginary part of the box diagram amplitude
in terms of Im A and Im B, we use (Kubis and Gammel 1968),

_ Yo(P10+q10)
Vs .

Here pyq, and g,, are the energies of the initial proton and kaon, respectively in the
s channel centre-of-mass system, as s is the square of the total centre-of-mass energy.
From equation (4), it is easy to get,

#(p2lyou(py) = —@(p)lb(my+mz) +iy.Qlu(py)/v/s. &)

Using (3) and (5), we can easily write the T matrix for the process (2) in terms of Im 4
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and Im B as follows:
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where |q,|, |¢'| and |q¢,} are the magnitudes of the centre-of-mass momentum of the
initial, intermediate and final mesons, respectively. Also py’' (¢;") is the centre-of-mass
energy of the intermediate A(p®) particle, and pg, (¢50) is the centre-of-mass energy
of the final Z(=) particle.

Dispersive parts of the amplitudes (6) can be calculated by using the unsubtracted
dispersion relations for the invariant amplitudes 4 and B, separately in the forward
direction as follows:

ReA(s) = —fImA(s )
7
p (ImB(s') @
ReB(s) = ;f o ds’

These integrals are undoubtedly convergent as the asymptotic behaviours of the
amplitudes are:

1
ImA(s")~—
s
1
ImB(s’)~—l~2-.
s

We have evaluated the numerical value of the integral by applying an arbitrary upper
cut-off at 400 (GeV)2.
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In figure 1, we have plotted a(= Re 4/Im 4) and B (= Re B/Im B) as a function of
the incident kaon momenta. The results thus clearly indicate that the real parts of the
box diagram amplitudes are smaller in magnitude than the imaginary parts in the

15+
10
st
[v4
0 / |
5 10 15

Incident kaon momenta (GeV/c)

Figure 1. «(= Re A/Im A4) and (= Re B/Im B) are plotted against the incident kaon
momenta.

energy region from a kaon momentum of 1-5 GeV/c to a momentum of 4 GeV/c and,
therefore, can be safely ignored while calculating the amplitude of the box diagram.

I wish to thank Dr J J Kubis for his valuable suggestions.
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