
from ‘he analogous dependence for charged par

ticle production.
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NET '"4ARGli DISTRIBUTION IN RAPIDITY AND TRANS
VERSE MOMENTUM FOR SEMI-INCLUSIVE 7T~P INTERAC
TIONS AT 11.2 GEV/C

(Bologna, Firenze, Genova, Milano, Oxford, Pavia 
Collaboration)

S.P.Rattl* - Instituto dl Fisica Nucleare and 
Sezione I.N.F.H. - Pavla (Italy)

We present an analysis of the net charge den

sity distributions lnlTp collisions at 11.2 GeV/o, 

studying how electric charge gets distributed,

for different topologies, as a function of rapi

dity Y and transverse momentum Pr• Following the
/1 2/notations of previous papers' > ' we define:

where f) is the topology, dM ls

the number of positive (negative) particles pro

duced In a givur. i^iarval of any klnematlcal 

variable p  (in our case; J and p^_) and /V is 

the total number of events of a given topology.

The experimental data have been collected in 

a"850.000 picture exposure of the CERN 2m HBC 

exposed at the CERN PS to а 7Г beam of 11.2 

GeV/c. A total of 49593 two prongs, 107173 four 

prongs and 36656 six prongs ls used. When ne

cessary, proton tracks have been Identified with 

a method developed by our collaboration/"*’4/.

Flg.l. Charge density 
distributions//)/; A)two 
prongs: B)four prongs:
C) six prongs; D) cut 
four prongs - 
£ > 0 . 4  (GeV/c) .

-------------- j -------------------------------------------------------------

Co-authors are: R.Attendoll, S.Calllgarich, 
G.Cecohet, R.Dolflni, L.Mapelli (Pavia); A.Ouare- 
ni-Vlgnu^’111 (Bologna); S.Berti, A.M.Cartacci 
(Firenze), G.Tomaslni, U.Trevisan (Genova);
G.Costa, L.Perlnl (Milano); D.Radojlclc, G.Thomp
son (Oxford).
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The charge density distributions in rapidity 

(are shown in figs. la,b,c. The data show 

structures which were not clearly seen in pre

vious similar analyses^1 ’2 The sharp peak in 

positive charge excess at ^ — -1.3 in two prongs 

becomes, with increasing topology, broader and 

smaller. For six prongs, the position of the ma

ximum shifts atY^"0.7. In the region of ,

an interesting effect is present In two and four 

prongs but not in six prongs. In figs.la and lb, 

two minima are visible a r o u n d 0.8 an d Y z- 2.4. 

The contributions to the two accumulations are 

however of different Importance. In fig.la the 

excess at is 5% and at l s j ^ - e t ,  while 

the opposite occurs in fig.lb. The charge excess 

in six prong at У (fig.lo) A similar

behaviour could be seen in ref.(l) for ТГ p  data, 

but there the topologies were added and, as a re

sult, the effect is smeared out.

multiplicity and to the presence of the massive 

nucleon. The splitting of the accumulation in 

p  , is a consequence of the following facts; 

the distributions are slightly different for 

protons and for negative p i o n s ^ ’̂ /; the total 

negative charge Q--3 is large in six prongs; 

the position in Y  of the positive excess in six 

prongs is much nearer t o ^ * 0 than in two and

four prongs1/6/ In figs. 3a and 3b, the positive

excess ( ~  0.8$) has similar extension and the

same position. The relative importance of the two 

negative excesses forY>0(e>g* at the level of 

d  -0.8$) is clearly seen from the figures.

Fig.2. Charge density distri- 
butions/y7>7v, i Л) two prongs; 
Bj four prongs; C) six prongs;
D) cut four prongs 
t ’> 0.4 (GeV/c)2.

, Fig. 3. Charge distri-

\ °° / 0 ' butlons_p(Y, f>.) • Equal-
, level curves; a ) two

■ prongs; B)four prongs;
5 C) six prongs; D) out 
: four prongs „
■ ■£'> 0.4 (Gev/c)2 .

The distributions of p(pr)&re shown in 

figs.2a,b,c. Again, thev display topology depen

dent structures (positive excess at small in 

two and four prongs, no positive excess in two 

prongs for pr ?  0.< GeV/c).

In figs.3a,b,с the distributions of the charge 

density p  (YiPr) ilre shown by means of equal-level 

curves: 10**p(Y, Q-) ~ 0,0> °*‘1' 0,8i ••• ln

units (0.08 GeV/c x 0.24). The structures, 
whose presence was detected in figs.la,b, become 

clear and separated. On the line of the most pro

bable transverse momentum {pT ~ 0.k5 GeV/c), 
peaks ln charge excess are well visible. The po

sition of the positive charge excess for six 

prongs at a smaller/i7(fig*3c) is due to the

An appealing explanation of the observed 

complex structures is the leading particle effect 

and/or diffraction dissociation, present In two 

and four prongs, but not in six prongs, at our 

energy.

To investigate this point we have performed 

several cuts and selections on both two and four 

prong events. For the sake of brevity, we show 

how a very simple out on four prongs supports 

this explanation. In fact, by selecting t ' >  O.A 

(OeV/c)2 (where t - tg eairl (3n)~ ) a H  distributi

ons of the four prong events are reduced identi

cally to those of the six prong topology (apart 

from the splitting Inf> of the positive excess).



For cut four prong events p ( Y ) l s shown ln 

fig.Id; p lp rkn fig.2d andjs/Y^jin fig>3d. The 

out antiaelects about 40S of the four prongs 

(61670 events surviving). The negative excess 

at У 2 disappears both ln fig.Id and in fig.3d; 

the positive excess at small in fig.2d is 

absent and the figures can be directly super

imposed to figs.lc,3c and 2c respectively. A si

milar procedure can be applied to the two prong 

events.
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In recent years, detailed inclusive studies 

have been made of the charged particle spectrum 

coming from high energy hadronic Interactions.

In contrast, many simple but basic properties 

of the neutral particle spectrum still remain 

unexplored. iVe have done an experiment which 

makes an analysis of the neutral particle spec

trum coming from 10.5 GeV/c rr+ proton interacti

ons ln which a large fraction of the available 

energy goes Into neutrals. The experiment is 

designed to determine If all the energy carried 

away by neutral particles can be accounted for 

by photons, K e,s, A°'s and neutrons. It uses 

the solid angle detection properties of a 

bubble chamber and has two distinct advantages 

over most other neutral particle searches. First, 

it is sensitive to new neutral particles produced 

in multineutral final states (in contrast to 

missing mass experiments). In addition, it does 

not rely upon any particular decay characteris

tics of the neutral particle.

The data were taken from an exposure of the 

SLAC 8 2 "  bubble chamber filled with a hydrogen- 

neon mixture (30 molar percent neon) and exposed 

to a 10.5 GeV/c beam. We select 2 and 4 

prong events with one Identified proton and net- 

charge +2. This event sample consists of both 

neon and hydrogen interactions with about 65ft 

of the events being free proton collisions. These 

are dominated by the processes

ii fJ — j, гг p  + (neutrals)

—> Тгртт̂ Ж~+ (neutrals).

The event distribution as a function of the lon-


