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Some Aspects of Semidinclusive Reactlons in
Four-Prong = p Interactions at 5 GeV/c

In this paper we present some phenomenological

~ aspects of the following semi-inclusive reactions at
5 GeV/c:

‘charged particles +X°
charged particles +X°
charged particles +X°
charged particles +X°
The rapidity distribution, the behaviour of the

function F4 and two-particle rapidity correlatlons have
been studied.
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Last years inclusiveand semi- 1ncluswe reactions were

-intensively studied. Quite a number of papers concerning

inclusive reactions have been published to date whereas
the information on semi-inclusive reactions in the litera-
ture is insufficient /1:2/, In this paper we present
some phenomenological aspects of the followmg semi-in-
clusive reactions -

o +X° +3 charged parrticles‘
) ) __ -;.’- .
P - p° +X°+2
AYt +X° 42 - ==

p +X° 43 == =7—

( X° are any neutral particles). ,

It is interesting to study, in addltlon to general d1str1—
butions, some dynam1c characteristics of this type reac-
tions.

Here we present the results obtamed in an analys1s
of about 15 thousand four-prong events without strange
particles:. The sem1-inclus1ve distrlbutmns for particles
and . resonances are presented .in the first part of this
paper. In the second part we present some data on two-
particle rapldlty correlations. Table 1 shows the used
varlables and the1r d1str1but10ns. :
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1. Semi-lnclus1ve Distrlbutlons

The rap1d1ty d1str1but10ns for pos1t1vely andnegatwely

charged pions and for protons are shown in fig. 1. These
‘distributions are similar for pions. The maxima..of
distributions for negatively charged pions and protonsare

shifted in opposite directions w1th respect to that. for~

positively charged pions.

- Figure 2 presents the invariant functlon E, x,p .l’s) for ..

the same particles integrated over all the values of the

. transverse momentum  squared. For negatwely charged *
. pions one can observe a marked asymmetry in the region . -

1x] 207+ 1. Alarge asymmetry is observed for protons

~.-as well. This effect is probably due to the presence of .
" the pion and proton that have the properties of leadmg; ,

partlcles among secondary particles.

It is convenlent to observe the diffraction effect if the ‘
is analysed in different intervals =
of the transverse’ momentum 'squared. One can see from

1nvar1ant functmn F

figs. 3 and 4 that for negatlvely charged pions and protons

the leading effect becomes maximum for the least values . - .
of the transverse momentum squared (p3=0+0.06 GeV 2/¢c2) - -
> 0.39 GeV/c 2 For posi. vely = |

charged pions (fig. 5) the dependence of the function F, on .~

and disappears at pi

the transverse momentum _squared is not observed. Such
a behaviour can be explained by the production of negati-
vely chargedpionsand protons in the diffraction process /17,

A similar result has been obtained in the inclusive reac-'

“tions 7=p -~ 7~ + anything at16GeV/c /3 and21GeV//¥.
Figure 6 and 7 show the semi-inclusive distributions
we plot for the'p° - and A** resonances. One can note

that the distributions for negatively charged pions ‘and

p° -mesons as well as for protons and A++are correspon-
dlngly similar..

“A study of the behav1our of sem1-1nclus1ve dlstrlbu- ‘. »f 3
t10ns for the missing mass is an additional source of in- - |

formatlon Flgures 8 and 9 present the reduced rap1d1ty

vand function F_ for the missing mass X°. The" rapidity
distributions for protons (fig. 1) do not differ significantly
from those for X° (flg 8) whereas a sharp asymmetry

of =¥p

is observed in the distribution of the invariant function
F, for protons (fig. 2), and F_. for X° (fig. 9) is
practically symmetric. In add1t10n the function F_ -for
the missing mass X° does not depend markedly on cuts in
the transverse momentum squared. This property is pro-
bably due to the nondiffractive production of X° . Inves-

tigating the influence of the missing mass on the distri--

butions for single particles, we have plotted them for the
following three intervals of the missing mass: (0 = 0.5;
0.5 +1.1; 1+ 1.5) -GeV (figs. 10-15). The distribution for
the 1nvar1ant function of the proton shows that the diffrac-
tive character of the 1nteract10n disappears with 1ncreasmg
the missing mass.

2. Two-Particle Rapidity Correlations

A study of two-particle rapidity distributions and the
behaviour of the correlation function C(y Y; »Y; ) .asafunc-
tion of rap1d1t1es gives new data on the 1nteract10n dy-
namics. One of the important problems is to obtain infor-
mation on the cluster production in the processes of par-
ticle generation. Figures. 16 and 17 present two-particle
rapidity distributions for different pairs of particles.
These curves are similar to the Gaussian distribution.
Similar results have been obtained at higher energies

in »~p  interactions at 18 and 40 GeV/c. One can see
from fig. 17 that _a_i‘l__ is more jnarrow for
dy, 9y - '

#tp pairs w1th the effectlve masses 1ns1de the A*T re-‘
sonance region than for the same »+tp pairs without

effectlve mass cut. This is an evidence of the production
clusters which agrees with a strong produc--
resonance observed in the effective mass

tion of the A*‘+
pairs /5/,  Onecanarriveatasimilar

spectrum of 7tp .

,conclus1on studylng the correlatlon function C(yl,yz)

)= L 620-__1_ ao‘Q_
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‘ThlS function takes a completely dxfferent form dependmg e
on the fact whether it is calculated for all #¥n~ - .and-:’
#t'p pairsor only for the pairs with the effectwe masses
correspondmg to the p° and A++ resonances (ngs 18 .

19)."

‘The behaviour of the’ correlatlon functlonfor the eventsl
- generated” by the Monte-Carlo method makes it poss1ble' N
to consider the effect observed in the experiment to be-
mainly related to the p° -and A+* production. It is pos--

sible that such a behaviour of the correlation function

enables somebody to detect the presence of resonances:
under unfavourable background condmons in effective

mass distributions.
The authors are grateful to their colleagues from the

Institute of High Energy Physics in Berlin for their help =~

in this work and also to Prof. K.Lanius for useful dis-
cussions. '
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2. Dfstributions of the invariant function F, versus

x for all values of the transverse momentum squared for
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Fig. 5. D1str1but10ns of the invariant function F,
* -mesons in two “intervals of the transverse
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Fig. 6b). D1str1but10n of the mvarlant functlon F
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Fig. 9. Distributions of the invariant function F, ' versus
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Fig; 16. Two-particle rapidity distributions at 5 GeV/c.
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Fig. 18. Correlation function C(y'ﬂ-, yz+ ) at 5 GeV/c.
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