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Peripheral models for the inclusive qi spectrum in the central plateau region are considered in a unified treatment.
The highest energy ISR spectrum for p+p—n+Xisfit forallg).

By consideration of a general dynamical structure
we have developed a unified treatment for the pioniza-
tion spectrum which includes a variety of theoretical
models [1-4]. These models have been proposed to
account for different regions of the pionization data

[5] which has been measured for 0.2 <g, <9.0-GeV/c.

Peripheral theories for multiparticle production
which describe the central plateau region must have a

structure as indicated in fig. 1 where particle c is periph-

erally attached to the other produced particles. We
assume that the result of squaring the amplitude and
performing the inclusive sums {2, 6] produces the
Regge behavior s‘i‘P(O) s;p(O)_ By integrating over p;
and p, we obtain the single particle spectrum or the
M?2 absorptive part of the forward 3—3 amplitude.
The result gives the Mueller double Regge structure,
fig. 2.

To get damping in qf, some form of internal
damping, B,(¢,) and B,(t;), must be included. The
various models for the pionization spectrum [1—4]
differ mainly in the form for the internal damping
as well as in the theoretical nature of the exchanged
object.

Previously, a closed form for the single-particle
spectrum has been calculated in the s - oo limit for
exponential damping in ¢, and ¢; [2]. Any other
internal damping B(¢) which is non-singular and
vanishes for > —oo can be represented as a super-
position of these exponentials, exp(§2,¢,), using
weight functions B(£2,) and B(£2)):

82() = [ BQ)exp(291)dR, .
0
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Fig. 1. Peripheral production amplitude for the central plateau
region of the single particle spectrum.

Defining

= 2
Q=200 /(9+9),

n= qi+m?.

We then find [6] that the pionization spectrum can
be represented as:

E dojd®q = [ d2 C(Q) exp(—n€) ¥(2, 1,7€2)
0

where ¥(2, 1,1£2) is a confluent hypergeometric
function and C(£2) is given by:

a= [ d,
0
- 20,9\ B(Q)B.(Q)
xfdszrzs(sz—n :Q’) B exp(Qm?) .
0 TN (Qr+QI)3

Our result for E do/d3q agrees with the general
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Fig. 2. Double Regge behavior in forward a+ b+ ¢ resulting .
from Regge behavior in inclusive sums.
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analytic representation found by Zakrewski [7] on
the basis of analyticity arguments and Regge behavior
alone. This is to be expected since the approach we
have used (from ref. [2]) possesses the correct analyt-
icity consistent with double Regge behavior and has
no simultaneous discontinuities in the overlapping
variables s; and s; (Steinmann relations). Our general
structure provides the physical meaning of the
arbitrary weight function, C(£2), in terms of the
internal damping functions §(¢).

In a fortcoming publication [6] a variety of models
which generate behaviors exp (—aqf), exp(—bq,) and

g; " are calcualted. One of these is a simple AFS model

with pion propagators giving the internal damping, but
which gives too slow a falloff in g . We have also
formulated the single particle spectrum from the
peripheral production of a resonance which then de-
cays to two pions [8]. The large  behavior of the de-
cay pions has the same power law or exponential be-
havior as the produced resonances.

Here we present one form of internal damping
which successfully fits all the pionization data from
q, = 0.2 to 9.0 GeV/c. Parametrizing a power law
internal damping with an effective mass u, we let

Bty =B(0)=(t—uP)?
which results [6] in:
a) aexp(mzﬂ) Q3 exp(—2u2S2) Wi (4;129)

where W, ;,, is @ Whittaker function [9]. The
integral over §2 has asymptotic behavior:

E do/d3q n?: 1/n4 or l/pf

in agreement with the large ¢, data [5] and with the
results obtained from parton models [4]. In fig. 3,
the fit to all the highest energy ISR pionization data
for pp = m+ X is shown using an effective mass

u =0.485 GeV. The fit covers nine orders of magni-
tude in cross section.
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Fig. 3. Fit to the \/s = 53 GeV/c ISR data for p+p— 7+ X
for power law internal damping.
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