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II

New data concerning multiplicities in collisions
of &7 and 200 GeV protons in emulsion are pre-
sented. Various parametars of multiplicity
distributions im collisions of protons with
puclei of photographis emulsiorn at primary
energies between a few and abort 1000 Gog are

{
compared with p-p colliaions. fli{ﬁé#?.g

Zostaly przedstawione nowe dane dotyczaoce
krotnosci oczgstak generowanych w sderseniach
protonow o energili 67 i 200 GeV 2 jadrami
emuisji fotograficznej.Poréwnano rdsne
parametry rogktaddw krotnosdci dls zderzer
protondéw 5 protonami i z Jjadraml w granicach
enargli plerwotne] od kilku do okole 1000 GeV.

CuoCmanTCA HOBHE De3yAsTaTH RAcamlmecH MHOXCSCTBEHHUCTH
9aCTHI IMEHePUPOBAHHHX BO BSAMMOACHCTBUAX HDPOTOHOB

¢ srepraeit 67 m 200 sz ¢ szpoMH (OTOSMYIBCHHE.
CpasavBanTCA Da3HHe NapaMeTpH pacnpexeleHAR no
MHOEECTBEHHOCTA Ind B3amMopxellcTmalit NPOTOHOB ¢ NPOTOHAMA
7 C HAPAMM AJIA NEPBHYBOHl SHEPTrHHM B 00AacT? OT HECKOABEUX
I'ss po ox. I000 Ton,.
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The puarpoee of this note is to present some regularities
observed 'n the multiplicity distribuiions of charged particles
produced in collisions of protons with nuelel of photographic
emalsion in the wide energy range of the primary proton from
a few to about 1000 GeV.

Photographic emulsion is a composite target in which
2 majority of collisloms /zbout 75%/ ocour with such heavy
maclel as Ag and Br. Collisions with light ounelei Cy, ¥, ox O
are also frequent /sbout 21%/. On the othar hapd , elementary
collisions with hydrogen occur only in aboat 4% of cases.
Therefore vhotographic emulsicn is the detector of choice
for the study of collisions with nuelel., Another uni&% advantage
offered Ly this detector is Iis gensitivity 1o sgiow partieles
from the disintegraiion of the terget nmeleus. The size
/oumber Nh of the so-called heavily ionizing particles/ of the
so-0alled star accompanying the collislon vertex, gives
information aboutv the excitation of the target mucleus. No
cther detector iz able to give such detailed informaiion about
the kind of disinitegration of the target. I% éeems that pho-
tographic smlsion method is a guitable technigue fov the study
of bigh energy collisivns with muclei. We tried tw use some
of these advantages in the present investigation.

The stacks of Ilford G=5 and NIKFI BR-2 emulgions were
_sxpesed to the NAL 200 GeV proton beam in September 1972 and
%o the Serpukhov 67 GeV protom beam inm Juns 1971, Pellicles
were oriented parallel to the beams so that the length of beam

tracks was many centimetres per single pellicle. In an along~
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the-track scanning the interactions were systematically col-
lected. The obtained mean paths of about 34 cm was treated
only as a check 2f the completeness of our scsuning. Samples
¢ollected in this way have a natursl composition of all topo-
logical cross—sections. For each event the number of heavily
foniging particles Ny,and of relativistic charged particles

n, were carefully counted. Table I gives the numbers of events
found in'thesa scaunings as woll as corresponding data for
similar samples obtained at diffarent ensyrgles in other expe-

1’2’3'¢/, Also other parameterz used in Plgures of the

riments

present paper are included. Events with a single relativistic

track emitted at an angle less than 7 mrad at 67 GeV and less
than 2.3 mrad at 200 GeV were excluded from our samples as
elastic scatterings. -

Fig.1 shows the multiplicity distributions for 200 GeV
and for 67 GeV.

Fig.2 shows the energy dependence of the average multipli-
city <hs>'in cellisions with emilsion meclei compared with
the data concerning <hcﬁ} for p-p collisions from HBC expe-
riments. Emulsion data are also shown separately for two
extreme groups with 5,1 and §, > 8. 4 éffong corvelation
between N, and <hs;>/increasing with energy/ can be seen.

At low energies the <n ) for emulsion data are smsller than
the <50h> for p-p data. This may be éttributed to differences
in tdrgets and techniques.

Interesting speculative wcrksﬁl were stimulated regently
by the observations of new empirical regularities in the
miltiplicity distributions For p-p iﬂteractionsvla In wide

limits of the primary proton energy there exists a linear
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relation betwesen the average charged multiplicity<§0ﬁ>-and
the dispersion of the multiplicity distribution
D=/ <nch2>"' <nch> 2 /1!2: D= 0.585/ (nch>_-1/.

Iz compection with this we compared in Fig.3 our data
for p~Em collisions with this relation. The'incraase in D
with <ns> is faster fdx our nuclear data tham for p-p
collisions and seems to be also linear im the limits of the
present statistical ermrsoﬂowwer,éa seen in Flg.4,the division
of our data lnto groups with various N, shows that the
inerease in D with {ns> is in the group with B, {1 similar
%o that ian p«p collisions,while for highex By, it gtarif:fgzgg
slower. This is particularly clear im th.e.group with Hh}a
which comtains entirely collisioms with Ag and Br nuclei which
becamna highly'excitated by the impaci of the primary proton,
and constitute about 50% of all collislons with Ag and Br

wuaelei.
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Gaptioms for TFigures:

Lnltiplicity distributions ir onllisions of 200 GeV

axd 67 GeV protons with eiulaiow ruclel, Shadowed

5
areas correspond to ccheremt Interactiorns / whilck

were rejected from our samples.

Erercy dependemce of the aversge charged multipliclty

for collisions of protors with ciwlsiom nueclel., Solid
lines are bto guide the eye oniy. The dashed p-p line

is bascd oR G. Glacomelli’s report, Proc. of the

Ratavie Comference 1972, Vol.3, p.21G.

Lispersion vs average churged multiplicity for colliiszions

of protomrs of various cmergies wilth emulsion nuclei.
The solld lime ig %o gulde the eye orly. Dashed limne

gives the relatior for p-p collisdbons /see btext/,

Digpersior va averasge charged multinlielty for two

extrene groups of collisiorns with emulsionr charasocterized

by different Nh‘ So0lid lines are to gulde the eye oxly.

Dushed line gives the relation for p-p collisions

/5ee text/.
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5. 1 - ——

A11 our dsta FTor 200 and 67 GeV sre oslovlated pfisr the rejooiisn of coharent svcntesx. The

averagsd oherged zmltipliolties without this rejesction eva 13,08 ¥ p.28 and 9.57 T 0.2y for

1= the lzst sclums,

200 GuV apd 67 Gev recpeciively. Uorrelalion parametar fe,not discussed in the text is givexn
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