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New data concerning multiplicities in collisions

of 67 and 200 GeV protons inm emulsion are pre—
sented. Various parameters of multiplicity

distributions in collisions of protons with

puclei of photographic emulsion at prinar:.'

energies between a few and about 1000 GeV are .
compared with p-p collisions.

Zostaly przedstawione nowe dane dotyczace
krotnosci czastek generowanych w zderzeniach
protonéw o energii 67 i 200 GeV z Jadrami
emulsji fotograficznej.Poréwnano rdéine
parametry rozkladéw krotnosci dla zderzen
protonéw z protonami i z jadrami w granicech
energii pierwotnej od kilku do okolo 1000 GeV.

Cuo06manTcA HOBHE pe3yJbTaTH Kacanmuecs MHOEECTBEHHOCTH
qacTWI TeHEePUPOBAHHHX BO B3AUMOAHCTBUAX NPOTOHOB

¢ ameprueit 67 u 200 T'sB ¢ AxpaMHA HOTOIMYIBCUH .

CpaBEMBADTCA PA3HHE MapaMeTPH pacnpezenernit mo
MHORECTBEHHOCTH IR B3auMOze#cTBAfi MPOTOHOB C NPOTOHAMA

% ¢ AZpaM¥ ZJNA NEPBUYHOR SHEPrud B o6nacTd OT HECKOABRMX
Tas mo ok. 1000 I'aB. .

[
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The purpose of this note is to present some regularities
observed in the multiplicity distributions of charged particles
produced in collisions of protons with nuclei of photographiec
emulsion in the wide energy range of the primary proton from
a few to about 1000 GeV.

Photographic emulsion is a composite target in which
a2 majority of collisions /about 75%/ occur with such heavy
nuclei as Ag and Br. Collisions with light nuclei C, N, or 0
are also frequent /about 21%/. On the other hand , elementary
collisions with hydrogen occur only in about 4% of cases.
Therefore photographic emulsion is the detector of choice
for the study of collisions with nueclei. Another unidk advantage
offered by this detector is its sensitivity 1o slow particles
from the disintegration of the target nmeleus. The size
/rumbexr N, of the so-called heavily iomizing particles/ of the
so-called star accompanying the collision vertex, gives
information about the excitation of the target mucleus. No
other detector is able to give such detailed information about
the kind of disintegration of the target. It seems that pho-
tographic emmlsion method is a suitable technique for the study
of high energy collisions with nuclei. We tried to use” some
of these advantages in the present investigation.

The stacks of Ilford G-5 and NIKFI BR-2 emulsions were
esxposed to the NAL 200 GeV proton beam in September 1972 and
%o the Serpukhov 67 GeV proton beam in June 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 of the completeness of our scanning. Samples
collected in this way have a natural composition of all topo-
logical cross—sections. For each event the number of heavily
ioniging particles Nh,and of relativistic charged particles
n, were carefully counted. Table I gives the numbers of events
found inlthese scannings as well as corresponding data for
similar samples obtained at different energies in other expe-
riments 1’2’3'1*/. Also other parameters used in Figures.of the
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.

Fige.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 collisions with emulsion nuclei compared with
the data concerning <;ch> for p-p collisions from HBC expe-
riments. Emulsion data are also shown separately for two
extreme groups with Bh<:1 and xh>»s. A é%Eong correlation
between Nh and (hs>‘/increasing with energy/ can be seen.
At low energies the <®s> for emulsion data are smaller than
the <hoh> foer p-p data. This may be éttributed to differences

in tdrgets and techniques. ‘

Interesting speculative workssl were stimulated recently
by the observations of new empirical regularities in the
multiplicity distributions for p-p interactions7/. In wide
limits of the primary proton energy there exists a linear

relation between the average charged mul#iplicity<§c£>-and
the dispersion of the mltiplicity distribution
D=/ (nch2>- &) 2 /172 1= 0.585/ T

In connection with this we compared in Fig.3 our data
for p-Em collisions with this relation. The incroase in D
with <L :>1s faster for our nuclear data than for p-p
collisions and seems to be also linear in the limits of the
Present statistical errors.However,as seen in Pig.4,the division
of our data into groups with various Nh shows that the
increase in D with ¢(n > is in the group with N, {1 similar
to that in p-p collisions,while for highex Wh it starts to be
slower. This is Particularly clear in the group with ﬁ;E;g—*”
which contains entirely collisions with Ag and Br nuclei which
became highly excitated by the impact of the Primary protonm,
and constitute about 50% of all collisions with Ag and Br

nuclei.
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Fig.l
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X

lines are to guide the eye only. The dashed p-p line

Energy dependemce of the aversge ¢

is based orR G. Giacomelli’s report, Proc. of the

Dispersior vs average charged multiplicity for collisions

Batavia Comference 1972, Vol.3, p.218.

Fig.3

of protoms of various energies with emulsion ruclei.
gives the relation for p-p collishons /see text/.

The solid lime is to guide the eye onrly. Dashed limre

Dispersior vs average charged multiplicity for two

extrene groups of collisioxs with ermulsior charecterized:

by different Nh' Solid lires are to guide the ejye only.

Fig.4

Dushed line gives the relatiox for p-p collisious

/see text/.
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