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The purpose of this paper is to present the final results on the topo-
logical cross sections for 205 GeV/c pp interactions, as observed in a
50, 000 picture exposure of the 30-inch hydrogen bubble chamber at the

National Accelerator Laboratory. The number of scanned events has been

(1)

increased by over a factor of three from oi;r original publication, signifi-
cantly reducing the errors for the rare high multiplicity events. The two-
prong topology, where one must separate out and correct the elastic scatter-
ing events, (2) has been treated in greater detail than in our original publi-

cation. Also, we are now able to determine the contribution of the diffrac-

tive component to each charged-particle multiplicity.

The detailed evaluation of the two-prong elastic and inelastic cross
sections is discussed in Ref. 2. For events with four or more charged
prongs, the scanning efficiency was 98. 7 + 1. 0%. The topological cross
sections have been corrected using the average number of neutral kaons,
lambdas, and neutral pions per inelastic event as a function of the charged
multiplicity. (3) From the measured decay length distributions of the strange
particles, it is estirmated that 10% of them are not chserved because of their
short decay path. Appropriate corrections to the numbers of events are

then made for each charged multiplicity. A similar correction was made

for the inclusion of Dalitz decays of the neutral pions &s crharged prongs.

8

These corrections tend to slightly reduce the mean number of charged

IS

prongs. Only 0.2% of events were found to have an odd number of prongs:

these were assigned to the next higher even-prong topology. Corrections



for secondary interactions and y-conversions near the primary vertex were
also negligible. As is evident from Table I, all of these corrections are

small, being at most equal to the statistical errors.

Table I and Fig. 1 display the new topological cross sections as a func-
tion of charged multiplicity normalized to a total cross section of 39 & 1 mb,
which is obtained from our measurement and other published values at neigh-

(4, 5)

boring energies. Cur measured elastic cross section is 6. 92 + 0. 44

(2)

mb, which yields a total inelastic cross section of 32. 11+ 1. { mb. Even
though the two-prong inelastic cross section is somewhat smaller than the

previous value, all of these cross sections are consistent with those of Ref.
{. Various moments of the multiplicity distribution are displayed in Table
II; the guoted errors are substantially less than those of the original publi-

cation primarily due to the reduction in the error on the two-prong inelastic

cross section.

We have estimated the single diffractive component in the topological
cross sections of Table 1 from measurements of the events with a visually

(2) (7)

;ecognizable slow proten(é} and of the two- and four-prong events. These
references should be consulted for the exact cuts which were used to define
diffractive events. Weighted means have been used for th,use cross sections
estimated in both Refs. 6 and 7. Assuming that diffractive production pro-

ceeds through the exchange of a factorizable Pomeron, the double diffractive

contributions have been calculated. No single diffractive contribution is



(6)

visible as a low mass peak in events with eight or more charged prongs;
furthermore, the high multiplicity double diffractive components, as deduced
using factorization, are found to be negligibly small. The total diffractive
components are estimated to be 79 + 10%, 43 + 4%, and 10 + 3% for the
inelastic two-, four- and six-prongs., respéctively, where the errors include
the uncertainty in background estimation. The ‘'diffractive' multiplicity dis-
tribution is indicated by the dashed line in Fig. 1, and has a mean value of
3.50+ 0.09. (8) The diffractive cross sections are given in Table I; the mo-
ments of the negative particle multiplicities are presented separately for

the diffractive and non-diffractive components in Table IL
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Fig.
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Figure Captions

Charged multiplicity distribution for 205 GeV/c pp interactions.
The solid line represents the total inelastic topological cross
section distribution, and the dashed lines the total diffractive

component. The elastic contribution to the two-prong topology

is also indicated.



Table 1

Topological Cross Sections

Number of Scanned Corrected Topological Total Diffractive
Charged Prongs' Events Events Cross Section (mb) Cross Section (mb)
2 1969  memeeee-eo 9. 77 £ 0.40 = eececccno-
Elastic mme=  mmeseeea=- 6.92 £ 0,44 === eeacan.- -
Inelastic - R bl 2.85 ¢ 0.26 2.26 + 0. 19
4 1348 1396 + 41 5.91 1 0.28 2.56 3 0,15
1580 1629 + 46 6.89 1 0.32 0.76 + 0. 17
8 1334 1354 + 42 5.73 + 0.28 , 0.04 + 0.02
10 1064 1077 £ 39 4.56 1 0.24 ~ 0
12 774 763 £ 32 3.23 1 0.18 "
14 397 373 £ 23 1.58 1 0. 11
16 210 200+ 16 0. 846 + 0.075
18 86 79.2 £ 9.9 0. 335 1+ 0. 044
20 31 28.6 £ 5.7 0. 121 + 0. 025
22‘ 13 12.4 + 3.7 0.053 £+ 0.016
24 3 2.7 £ 1.8 0.012 + 0, 008
26 { 14+ 1 0. 004 + 0. 004
Total 8810 = ceeemee-- 39.0 + 1.0
Inelastic cme= meccccea-- 32,1 ¢ 1.1 5.64 1+ 0. 30




Table II
Moments of the Multiplicity Distribution
Negative Prongs Only
Momenta All Prongs All Events Non-Diffractive Diffractive
<n> 7.68 + 0.07 2,84+ 0. 04 3.28 + 0.06 0.75+ 0.05
<n (n-1)> 65.8 + 1.2 8.86 + 0.20 10.7 £ 0.3 0.34 4+ 0.06
<n (n-1)(n-2)> 620 + 16 29.1 + 1.0 35,2 + 1.4 0.13 4 0. 03
£25<n(n-1)>-<n>2 6.89 + 0.35 0.80+ 0.09 -0.10 + 0. 1§ -0.22 + 0. 04
£3E<n(n-1)(n-2)> 8.6 + 2.1 -0.63 + 0.26 0.9 £0.5 0.20+ 0.06

-3<n (n-1)><n>
+ 2<n>3
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FIG.1 CHARGED MULTIPLICITY DISTRIBUTION





