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Two BR-2 emulsion stacks 20cmx1lCcemx100x0,06 cm in size
were irradiated by 200 Gev/c protons at the NAL occeleramor
in Eatavia (USA). The scaaning along the track was verformed.
e cbserved 9539 inelastic interactions on the track length

of %30% m of primary protons.

1. The averaged values of multiplicity distributions.

., The even*s of proton-nucleon 1nte“actions were seclected
e [1,2] . s

using the crluerla given in works . Charged particle mul-
tiplicity distributions in pp and pan- inberactions are shown
in table 1. The efficiency of scanning and Dalitz pairs have
been used to make the correction to the numbers of charged

articles. The multiplicity distributlon of charged particles

e}

generated on coheren+ proton int cractlon with nuclel is als
shovn in table 1.

It should be nOued that the AulblpllCluy distribution
in pp and pn- 1nterac lons are similar. The coherent multlplﬂ—
city distribution is narrower than thet of proton-nucleon and
has no more than 7/ prongs.

The averaged characteristics of multiplicity digtributi-
ons arc shown in table 2. The averaged charged particle multi-
plicity was_obtained

{R)y, =852 i'o,z (1)

3.

for pp~interactlon at 200 Gev/c aund one for pr-~interaction

was obbtained

I I T ~ \
The velue (n), - (n)h = 0,5 =0,2 was explained as the diffe-
rence cf Trx agmenuatlo” oxX a proton and neubtron. The averaged

charged partlcle wulviplicity in coherent proton-nucleus




.interactions is

_ <n> coh = 2y7 - Ozl (5)
Apparently, this value 1s somewhat overestimated,because we
do not take into account coherent inelastic one-prong events

— in the region of elastic interactions.b

‘The values |
. + _ t .
(n) op SO T 0.2 (n) on F 6,0 = 0,2 (g)
(n) con = 212 =0,2
were obtained as a result of the investigation of proton-nuc-i
leon and proton—nucleus interactions at 67 Gev/c[ll.
Thus, the averaged multiplicity of the coherent intersc-
tion and the difference {n - (n in all probabilit
once () pp = (B pa °l1 ¢ y
do not depend on enecrgye. ‘
— Averaged multiplicities {(n) ,ratios of (n) to the

,gispersion D and moments'fa are shown in table 2. for three
/’types'bf interactions.\Momgnts f2 are the characyerestigs of
7 multiplicity distributions. It is noted that pp and pn - dis-
tributions are broader than the Poisson distribution, and'co-
herent interaction distributions agree with the Poisson dig-
tribution. |

2. Forward-backward nemisphere multiplicity.

It is interesting to sbudy the multiplicity of charged
particles produced in a pp-collision and'define D=NotTy
where superscripts f and b refer to the forward and back hemi-
‘sPheres.in the cm systen for the outgoing momenta. The this-
. vhere f is defined as the one for which the longitudibal mo-
mentum 1is P> O. In independent emission models (statistic mo-

del, multiperipheral model, etc) wide multiplicity flucfuations
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arc quite unlikely.'Howcver, avccording to the hypothcsis of &
limiting fragmentationfﬁ]wide fluctuations are allowed because
the fragmentation into very few fragments is expected to occur
with a finite probability, although the average multipliclvuy
continues to increase with energy[4]. According to the hypothe-
sis of the limiting J.wgmcm,amon for a fixed energy averaged

forward-back multiplicity should be submitted to

P SY(CRRESY
@Dy » (mgm) (5¢
at E»oo . -

" We dividedv particles of the every event into two pafts
relative to 90° in cms corresponding %o mémentum p,=0 in cms.

For this we use the value

<q>= egtg@/_ XC "‘Jgﬂ\/—— Po Hexp (- ;)dp‘ 6
It is equal to the averaged value ggtﬁ Q/ 0
for the .
Po=(Ps) fp =017 B¢
it is §
(u)=-1,11 - &)

Marking ny and np 88 before the numbers of the par"cicles
of the every event with egtg 6 larger and smaller thaf -
-1,11 it fgsgco check €q.(5). Our experlmental study of pp-col-
lision yields

(Bpen) /({nf) <n9) =1,12 20,06 . (9
( {ngp) =,2 £ 0,1 and (n.) =4,1 £ 0,1 as it was expected are

equal within the errors.
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and

., (*<”z>£<”69)/<n¢4ng> =1,24 20,07 (10)

t . ,

TLe received data,on the one hand, do not cohtradict to the
h&pothesis of the limiting fragmentation:charged particle for-
W%rd‘and back multiplicity could be believed independent. On
ﬁhe other hand, the second relation (5)d6eé not satisfy to

the total exéent. Evidently we can't belleve that the limiting
behaviour is achieved; Besides, we think fhat there is a pro-
cess of independent generation of pérticles.

Let us consuder the cross section to produce nf_charged
particles in the forward hemisphere‘for the fixed multiplicity
n as a functioen of Npe In proton-proton collisions this distri-
bution is necessarily symmetric about the point nfzn/2. But,‘
its behaviour near the symmetry point:is csensitive to_thé
model;, of the particle gene:ation. In the limiting fragmenation
model cross section G’Cnf,n—nf),is-minimum for D =n{2. In a
simple multiperipheral model it is maximum for nfzn/2. In Fig.
1 the experimental dist:ibution.G'(nf,g-nf) is shown for n=6,
8,10,12 and 14. As it is seen from fig.l for n >{n) the data
suggest rather fhe multiperipheral model than the limiting
fragmentation. For the multiplicity n=6 the shape of fhe depen-
~dence on np may be explained with the help of two models:multi-
peripheral and fragmentation.

5. The multiplicity of charged particles generated in a

process of fragmentation and pionisation

1 i .d6 143 = - O
The dependgr;ce of &= - Z2 on rapidity y= @n{g 2
for a proton-proton collision is shown in fig.2. This distri-

bution increases up to y=2, has a wide maximum in the range
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2 ¢y§ 4,65, and the fall down. The observation of the wide ma-
Ximum in a cross section nearv90° suggests that there are two
production mechanlsms. fragmenatlon and pionisation. We inves-—
tlgated multlpllclty distributions in three differcnt raoldluy
Jranges y¢2,0, y>4,65 and 2,0 ¢ y £ 4,65. We define the pro-
cess in the fifst two ranges as fragmentation of ipteracting
particles, however, the process in the thzird range —~ as pio-
nisation, although it is expected that these ranges are over-
lapping. We obtained charged particle multiplicity distribu-
tions in these ranges. Reults are shown in Fige3. The multipli-
city distribution in the pioniéation range is broader than that
in the fragmenﬁation range.

Phe averaged multiplicitiés and momenta of the'above—ﬁen_
tioned multiplicity distribution are shown in table 3. The
averaged fragmentation multiplicity (n) £ =3 6 £0,1. Th latf
ter value is interesting to compare with the value j,b predic~
ted by diffractive ﬁodel Nova[i]; Lef ué note that the sum of
avenged multiplicity is somewhat more of the averaged multipli—
city'obtained in the second section., It is connected with the
fact that the consideration of multiplicity in diffe:ent rapi-
| %ity ranges is carried out without correction for the events
m1551ng, because we can show only *he value of m1581ng rather

?han the rapidipy distribution of missing events.

* The vglue f2 shown in table 3 suggests that fragmena%ion
multiplicity distribution in pp-collision at 200 GeV agree
with the Poisson one , and plonlsatlon multlpllclty dlutrlbu-

tion is broader than the Poisson one.:
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Conclusion

The obtained data suggest two mechanisms of a multiple

generation of charged particles. The pionisation process domi-

nates at large multiplicities. Thé?veraged multiplicity of

| pionisation particles is more by the factor 1,5 than that

of fragmentation. The correlation momentum of pionisation

multiplicity distribution is a positive value, and this

suggests the correlation of generating Partioles.
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Table I

Multiplicity distribution of charged relativistic

partic;es

: Number.of _

| Cwems| w | Tm | T

I 156 - 63%g  II8EII
2 59 67 L g - -

3 240 - IR LI I46 12
4 -8 90 + 10 - , -

5 145 - . 98IIo 56 £ 8
6 III II9 £ II - -

7 138 - - I8I &£ II 7L3:
8 - 113 I1I3 £ 11 ~ -
9 105 - 105 £ I0 -
10 97 o910 -
CII i - mig -
I2 80 88t 9 | -
I3 - 53 - 53 £ 7 -
14 37 3Lt 6 - -
15 42 - 42 7 -
16 3I 3Tt 6 - | -
17 19 - I9% 4 -
I8 12 12+ 3 - -
19 12 - I2L3 -
20 8 8t 3 - -
2 3 ~ 3% 3 -
22 - - - -
24 - - - -
25 ' hed _ ~ -
26 I I & - -



Table 2

Averdged characteristics of multiplicity distributions

_in_proton—proton, proton-neutron and coherent proton-

q ' nucleus interacvions.

Pp__ P2 oA
, n 802 * .2 7-7 & 02 207 i oI ‘
/D ' If96 19 I.74 £ ,18° 1.73.% .06
f2  10.0% 4.3 12.3 £ 4.0  =( .3 %.5)
Table 3

" Momenta for multiplicity distributions for pp-collision
in two rapidity ranges.

Ranges of fragmentation Range of pionisation

Yy <2amd  y>465 2.0 & 7 K 465

n 3.6 % T 4,90 £ .15
i) -( .03 % .,80) 7.0 £ 2,0
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Figil. Multiplicity distribution of particles

o generated in forward hemisphere in CM
system for different values of event
multiplicity:n = 6, 8, 10, 12, 144
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Fig.2. Dependence -GJ—M %‘% on rapidity qdz*fntg% for

. PP-collision at 200 Gev/C.




200 | | 1
| 2 <Y< 4,65 -

100

11

012345678 012345678910 12 14 {6 18 0123456
: - Ny ‘ Ny - Ny

Fig.3. Multiplicity distribution of particles in rapidity ranges 7
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