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-2 ' ABSTRACT
MULTIPLICITY OF CHARGED SECONDARIES IN INTERACTIONS The preliminary reeults on multiplioities of charged
OF FPROTONS IN AN EMULSION AT 200 Gev/c secoudaries in proton-nucleus imteractions at 400 Gev/o
(4lma-Ata-Gatohina-Hoseow-Tashkent-Collaboration) aTe presented, Enltiplioity of preduped partioles is consiz~
tont in the Zirst approximations with the KNO soaling hypo-
I.G.Boos, A.I.Borisenko, A.F.Zacangkaje, P.V.Morozova, ‘ -thesis fer hadron-nucleus imterseticne, The relations between
N.P.Pavlova, A.V.Eholmeteksja, IHEP of Kazakh Academy of i’ different moments of aultiplicity distribution in protom-
Soiences. Alma-Ata. 7- . ‘ nuolens interactioms at digh energies are dimoussed %oo.
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I. We present hefe the prelimiuary dats on aultipli-
oity of oharged mecondary particles in irteractions of 400
gev/o protons with an emulsion nuolei, The Expcri.ﬁt wes
performed in stacks of nuclear emulsions of the tn‘;y
GOSNIIHIMPhOTOPROREKT HR~2 expossd to protons with the momentum
. 400 gev/c at the Fermilad moceleratar (Batavia, USA).

" We analyse 1202 events of inelsstio oollisions of incident -

protons in emulsion recorded without sny disorimingtion during
the "along-the-traok® scanning, All sharged partioles in these
svents were olaspified sccording their ionigation and range
into relativistic ( J< 1,4Js , o is the fonization of the
besn pn'ti‘ehs), gray ( J> 1,4 Jo , the kinetic energy of
protons Tp » 25 Bev) and blaok ( Tp < 25 Mev) trsoks, The
exdpsion angles of all relstivistio charged seoondaries wers
messured ocarsfully, The coherent events, whioﬁ were analyzed
separately in the paper {1] , were excluded in the present
peper, exoept the osses specially noted,

11, Table 71 presents the mesn multiplioities of
various types of owiod secondary particles in proton-nucleus
intersotions at 400 (this work) and 200 [2] Gev/o. One oan
ses, that:

1. The wean multiplicities of heavily ianising perticles
( <ngds <NBY s {Nh)) within ‘sxperimental unosrtsinties
do net ohaige in the interval 200-400 Gev/0.

2. The mean multiplioity of relativistio partiocles ime-
Temsess ia the rangd 200-400 Gev/0, but the ratie
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R=¢ns) Pﬂ/(ngh)” » obarsoterising the multipliocstion ef
partioles in hadron~mucleus iatersctions, does not depend on
snergy in this raugo.!hh faot means that in the runge
200~400 Gev/o the energy dapendsnce of (n‘>PA ocoinoides
exaotly with that for {Nchdpp . )

Multiplioity distridutiomof heavy ‘racks (mot shown
hers) are the same practically as at lower energies of the
projectile [2] . _

"In Fig. 18 we plotted multiplicity diatridution of
relativistic partiocles in pA-interaotions at 800 Gev/e and
in Fig.1b this dietridution iz shown in the scaling variab-
les. The stroked columns in the FPig. 18 show the contridu-
tion of one-, three- and five-prong oohersnt svents in mul-
tiplioity distribution, The ourve in Fif 1b represents
the ¥NO-scaling funotien for p-nuoleus imtersoticns, the
shape of which has been defined im the reference [ 2)tron
an ina}.y-u of sxperimental data As 1% is seen from the
?1g.1b, multiplicity in pa-oollinicms is oonsistent in the
f4ret approximation with the KNO-mcsling law,

It is well knowa [3,4] that the DNO-wealing leads
40 the certain relations between moments of sultiplioity
distridbution, Pig. 2s,b pnnit dependances of the quan-
titles .Jthb ’ m . % ( pix=dhs- (ni)))“)
on the mean multiplioity of showsr partioles {I1s) (e
¢alled Wroblewski's plots). The duta at lower energies ia
these plots were taken from the paper [5] ve ses, thet
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thess quantities are the limear functions of (Ns); morsover
the slepes of linear funotions in pA-and pp-intersctions are
olose ¢ each other, This fast could be considered as an
indioation to the similerity of productisn mechanism in pA-and
pp-ocollisions,

Pioally, oonsider the snergy dependence of normalirced
noments CK S(n’“ )/( n’) K of multipliocity aistridutien,
shown in Fig.3. One can ses, Yhat Cn 40 not depend on snergy
in the range 20-200 Gev/o amd $heir values ooincide with the
moments in pp interactions,

In conolusion, we ars glad S0 thank the menagements of
FUAL snd Divislon of Nuolear Physion of the Academy of Sei,
of USSR for the crganisstion of experiments. The help of
prof./e L.Yoyvedie and I,¥V.Chuvrilo during the exposition of
emulsion staoks is greatly acknowledged,

e

FERMILAB-PUB-77-150-E

-7 -

RRFERENCES

1. AT oollaboration, Lebsdev Institute

Propriot ¥ s 1977
2, ALMT sollaboration, Lsbedev Institute Preprint £ 9 ’
197

3. A.Wroblewski, Lots Phys,Polontoa Bi, 657, 1973

A, X.Noller, Nuel, Phys, B78,(1974) 1454

5eS.A.4sim0v ot al., Paper A6-3(M6) premented at the
XVIII Intern, Comf, om High Energy Physios, Tbilfe4,
1976



FERMILAB-PUB-77-150-E
- s - B 9 B
Tabls 1 .
Average iultipl_loit;oa tn p-nucleus intersotions at
AOC Gev/o and oomparison #f them with the 200 Gev/c

Pigure Captions

rig. 1 ~ 8) Nultiplioity distribution of relativiatio

‘ data [2]
particles in pA-interaotions at A00 Gev/c. The
atr oked regionsococorrespond 4o the comtributien d ] .
of ocherent interactions; » - ' < ns) ﬁﬁ) < n6> <nh> R
b) Ns ~ distribution in sosling wariables, the ' Jt 11 pA }15,540.3 | 2.830.1 {4.920.2 [7.740.3 [1.72:0.04 [|thie
ourve 1s taken from [2] . ’ favents , ork
rig 2 - %D (.)..“{!}\T, JM%  (b) se funotions of [130640.2 12.4850.08f 1.7920.12 [7.2630,49 1.7740.03 | 200
{Ns). The 20114 lines sre hand drawn fits %o ‘ _ _ ev/o
guidé the eyes, the detted line represents FP ' (2}
data, , | ‘ '
rig. 3 - The energy dependence of Ca. C; and C:, . l" 36-&0-3 2.920.1 5.040.2 8.040.3 | 1.81£0504 %his
The dotted limes sorrespend to pp data, 'k'“h“t | vork
ooherent :
svonts ﬂI-OtO.ﬂ 2.5730.08] 4.9740.13{ 7.5440.20 1,83+0.03f 200
) Gev/e
(2]
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