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For non-diffractive ™ p interactions at high energy we find that
the dependence of the cross section on charge multiplicicy ’in each c.m.
hemisphere exhibics ENO scaling. We use this behavior to extract a
cross section for diffractive excitation of 3.4 40,2 mb at 200 CeV/c.
We attribucte ~552% of this to pion exclitation, with a mean breakup
charge multiplicity of ~2.9, ~30% u-) proton excltation, with mean
charge multipliciey ~2.2, and ~15% . to double excitation, ¥d¥e bhellewe

this technique is widely applicable for extracting the diffraccive

component in hadronic interactions.
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it is of interest to determine the cross sections for diffractive dissociation
of different hadrons in high energy collisions. One can attempt this by looking
for prominent departures, of diffractive origin, from smooth regularities of
the non-diffractive component; We report here an application of such an
approach to our 200 GeV/c = p data. Our technique, which is a novel
generalization of ideas put forward by Sivers and Thomas!, is th? following:
We classify all inelastic events by their charge multiplicities (nF, nBJ in the
forward and backward hemispheres., Since the (even, even) subset requires
charge-exchange between the two hemispheres, it i? at high energies almost
free of the diffractive component. Using this subset, and making the entirely
reagonable aspumption that the non-dilfractive part of the {cdd, odd) subaet
should interpolate smoothly the {even, even) subset, we separate the (odd, odd)
asubset into its nondiffractive and diffractive components, This separation is
greatly facilitated by the important empirical cbservation that the {even, even)
subset satisfies a modified form of Koba-Nielsen-Olesen lcalingz. In addition
to it's conceptual simplicity, the above technique represents a method for
extracting the diffractive component which provides a useful alternative to the
more conventional methods based on Feynman x, missing-mass or momentuin-
transfer cuta. In all of these methods it is necessary to estimate the contribu-
tion of a3 background of unknown form on which the diffractive component is
superimposed; in the method described here,no such backgrousnd subtraction
is required, Possible sources of error are thus expected to be quite different.

Our estimates of errors suggest that this method based on forward-backward

. multiplicities should be at least as reliable as the conventional methods when
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determined directly without knowing the diffractive admixtures in the (udd, odd
cross sections beforehand.

This problem can be tackled in several different ways. A straightforward
approaclﬂ is simnply to assume that the (odd, odd) non-diffractive mean multi-

L ND X

plicities <« L (n}_) > interpolate smoothly between < nB(uF—l) > and
< nB{nFH) >, We have chosen instead to use the following alternative method
based on the assumption of smooth variation and approximate KNO scaling for
the forward-backward multiplicities in the non-diffractive component at all
multiplicities, From earlier high-energy experiments, as well as from general
factorization arguments, we know that the contribution of double -diffractive
processes (i.e., of processes where both the beam and the target particles
dissociate) into the cross sections ¢ {odd > 1, odd > 1) is small, Neglecting
this small admixtureb. we may fit the g (odd > |, odd > 1} data directly to
Eqs. {Z) and (3), with the various « n]:D(nB odd > 1} > and < ngD(nF odd > 1) >
as the only {ree parameters, the parameters of Eq. {3} having been fixed by the
{even, even) data. {See Fig. l.a.) For example, < ngD(nB = 5) » is determined
by fitting the data plagp > 1, np * 5) to Eq. (2}. We can then deduce pND(l, 5},
and similarly the other pND(l. ng > 1} and pND(nF -1, 1) from Eq. (2). The
resulting non-diffractive and diffractive cross sections are given in Table I, To
complete the task of determining the diffractive component, we need pND(l, 1).

Biot, 1) and g™P0, o 1) to fit for <n¥D(nF Sy

To this end we use the o’N
ND : . . .
and < ng (nF = 1) > as above. Putting these in Eq. {(2) gives us two independent

determinations of the nen-diffractive component of g (k, ). It is reassuring to

note in Table T that the two determinations vome out guite close to one another.

Let us consider further the physical plausibility of this determination of
the diffractive cross sections, In Fig, 2 (sulid points) we see that at low rmulti-
plicities the {odd, odd} bemisphere mean charge multiplicities are consistently
lower than their (even, even) neighbors. This is no doubt due largely tu
diffractive dissociation, By contrast, the non-diffractive mean multiplicities
deduced above (open circles) interpolate smoothly between their neighbors. it
is interesting to note that the (odd, odd) mean multiplicities for the non-diffractive
component derived by our method are quite consistent with those which would
have been obtained by straight-line interpolation between adjacent {even, even)
mean multiplicities. Any deviations which occur seem to correspond to slightly
higher (0odd, odd} mean multiplicities than those estimated by simple interpolation.
The differences, however, are not statistically significant, It is clear that an
adequate estimate of the diffractive and non-diffractive components in the cross
section can be obtained via the simpler method of interpolation for finding the
non-diffractive (odd, odd) mean multiplicities,

Woe have used the calvulated non-diffractive mean hemisphere multiplicities
to plot in Fig, 1.b the "raw" (odd, odd} distribution a la KNO, with the scaling
function [ from Fig. 1.a {fitted from (even, even) data) superimposed for compari
son. We find that the same { describes the (> 1, > 1} points reasohbiy well,
whereas the points with one prong in either hemisphere rise ina striking fashion

above f. W attribute this peak to diffractive dissociation, and the scaling back-

ground below it to non-diffractive processes.
Figure 3 compares the inelastic diffractive ¢ross sectiona obtained in the

above f[ashion with the non-diffractive cross sections as a function of charge
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