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The semiinclusive reaction .
p+p — n charged particles + anything (L)

was investigated with nuclear emulsions irradiated with

200 GeV/c protons at the NAL accelerator(Batavia ,USA)[1’2]

- Ve measured angles 69 of all charged particles. In every

event particles were ordered on rapidity which was approxi-.
mated by the value

‘ fg:.-ﬁntg%"—“’- ‘. | (2)
In every event_particies were numbered on increasing the rapi-
dity. Let us consider, for example, distributions of ordered
raﬁidities and distributidns of differepces of various orde-
red rapidities and try to nake a physical conclusion from
the analysis of these distributions;

Fig.l shows the distributions of rapidities %jiand'yz
for two-prong reactlon (1).It is clearly seen from the dis-
tributions off%handfyzthat the positions of maximum distribu-
tions coincide with the rapidity of initial interacting
protons (0 and 6). For'comparison, we reduce distributions
Y, and Y, according to ‘

‘{;\ K) nCniyni(i Qdkn“ (3
where C"‘“(égﬁ%%gTal + Formula(3) is valid when the par- |
ticle rap;dlty distribution density is constant from O to’ynux'

The comparison of experimental Qistributions with (3) shows
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" Yhat particles are correlated with the initial ones. Such corre-
lation may be explained by the process'of a diffractive dissocia-

- tiJn of the interacting particies. Thus, the process of diffrac—~ |

tive dissociation ddminates for two-prong reaction (1). Making
the relative differences of ordered rapidities in every event

3]

of n multiplicity" - |
‘A = 'yiﬂ-("ﬂi : . ) (L}.)
Kn 'ymax
(WheI‘e k=l ,2, ee v o .n—l,i=1,2, ceecs e ’n-k) 9y we I‘eCeiVe the in’teI'— .
vals occupied by k+l particles. Distributions of these intervals
are shown for a different multiplicity in Fig. 2-4. For k=1 we

have distributions of rapldity gaps between neighbour particles.

For k=n-1 the distributions are those of jet ranges Z)nﬂn=fgg"zh .
: . max

! It is interesting to check whether the generatiﬁg particles

in pp-collision are correlated or independent one from another.

at

f‘* It is easy to show thaEV%he divided equal distribution density

in a relative rapidity interval (0,1) intervals Akn have the

distribution density in a form

{ (axny=nChi 8% (1-akn)™™ -

Indeed, for ‘equal and independent hitting particles on interial(0,1)
-the probability of a particle position between Y and @]+<JQJ |
is ;114 . The integral probability of particles having the rapidi-
ty smaller than Y 1is Y . It follows froﬁ the geometrical con-
sideration that the probability for two particles having rapidity.
difference Am_‘ is dw = ({4 - AKn)dﬂ;nThe probability of k-1
particles hitting the interval Agn is A :: , and the proba=-
bility of n-(k+1) particles not hitbing the interval A kpn is

~— i~ (K+{)

- (i-Axn\ « Thus, the density of interval distributions bbeys
formula (5). ' |
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The densities of interval distribution(5) are shown by the solid

ey . =

LIOe Lo Jhg.eew

Fox four-prong events the Gisvribution 00X rapidliy 330s
agrces with (5), although we may see that experimental points
ure risinﬁ stecoper ét cmnall values of éﬁiﬂ. Tho distribuﬁion ol
intervels cccuplod by throee particles chows the prcdominance ol
"small values, which may suggest the contribution of the diffrac-~

: ‘
tive dissociation of interacting particles. The small values do-
minate in the ranges of four-prong jets. We think that this can
bel interpreted as the essential contribution of pioniéation pro-~
cess.

f For six-prong and eight-prong events we observed the deflec~
tion from distributions (5) beginning from the intervals occupicd
by four and more parricles. Ranges of Jets also.displace to small
values. It seems that these correlations may.be interpreted as

manifesting the tendency of Torming narrow Jjets.

The samc may Yo scen from the distrivuvions of intervals Ain
in'a pionigation range 2,0 ¢4 ¢ 4,65. Mig.5 illustrates the dis-
tributions of gaps for pp—interactions with various submultipli-
city of 0y particles in the pioniéation range. They are conpared
with distributions(s). As it may be secn from fig.5 distributioas
Tor % =2,3,4 and 5 are rising steeper to bhe small Z}Knthan those
of (5). thS‘suggests the correiation of neighbour particles on
rapidityf For Ny>5 experimental distributions agree with (5).

Fig.o shows experimental distributions for events with I =16
and various k from 2 to 7 and corréspondéing to the interval dis-
tributipn (5). The comparison oi distribution points oubt to the
correlation of four and more particles gererated by the‘pionisat‘o

process.
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Fig.7-9 shows experimental ‘distr.ibu.t:lon functions of four-
~prong ,jeﬁs when equal m intervals Axnare smaller ﬁhan t. In case
n=0 the distribubion function is the probability thalb the minimum
ihtcrval is more than t. Mor m=3% the distribution function is the
probability ? (Am&x ¢t) - the distribution function of the
maximum interval. The utility of these distributions is doubtless.
Indeed, from fig.?7 for m=2 we can estimate the number of events
which have equal two gaps smaller than t or the same only one gap
has the value more than t. For example, the number of events with
only one gap mére than Din Ymay =258 is %7 from 8l. Such integral

distributions are described by the law.

9 (equcx“y m mtervals Acn¢t)= CHK[Q‘(U]W\[{ f({.)]n m-K o

where F(t)= j 4 (AKn)C(AKn and J(Axn) is taken according to
(5). |

For four-prong events the result of comparing experimental
distfibutions with those of (6) is easy to interprete by the effect 3
of two processes:pionisation and diffractive dissociation; |

. Fig.1lO0 shows the dependence of cross section dG—/dAmax on
the maximum gap Am_qx(the maximum difference between_neighbqur
particle rapidities)' for the sum of every multiplicity event. In
this figure we also perform the theoretical cross section dG/dAmax
calculated according to Regge pole mnodel for the semiinclusive
ruactlon with tak:x.ng into account the exchange by pomeron .and me-—
so;.&z':efrgeon. zeony The smellest value of the maximum gap N maxis
ym“"/n-1 for plonlsatlon. The largest value of the maximum gap
occurs for the fragmentation process, and it may come to qux;
The right tail of the curve is due to 'tlr‘xe same large values Amax,

Three conclusions follow from the comparison of theoretical

and experimental data:
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1) There dre the events due o the exchange of pomeron,i.e..
" the fragmentation of interacting‘particles, |
2)There is the maximum due to a nondiffractive generation(in, .
particular,the process of pionisation),
3)The ﬁaximum is displaced’to:the small value Amax that éeems
to be explained by the correlatlon of cecondary partlcles
generated in a pionisation process..
Thus, the consideration of distribution of the rapidity in-.
terval occupied by the particle groups shows that the structure
of jets may be explained by the effect of two processes generating
particles:pionisation and fragmentation. Besides, there is the Jet
substruqture COﬁnecﬁed with a correlation of the neighbour partic-

le rapidity and particle group correlation.
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Figei. Distributions of the. rapidites
‘gi and Y., Tor the two-prong
events. The distribution /3/ is
shovn by the solid line,
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Distributions of the intervals Akn
for the four-prong events. The

distribution /5/ is shown by the
solid line.
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Figs3. Distributions of the intervals Axn for the Six-
| - prong events. The disbtribution /5/ is shown by
the solid line.
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Distributions of the intervals Akn. for the eight-

prong events. The distribubion /5/ is shown by the
solid line.
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Distributions of the gaps between neigh-
bouring rapidities of particles for the
events of different submultiplicity N7
in the repidity interval 2.04{YL 4.653
The distributions /5/ are shown by the
solid line. |
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Fige.6. Distributions of the inbtervals Akn for events with
Ni= 40 and different K .« The distributions /5/
are. shown by The so0lid line. '
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Fig.7. Bxperimental disbribubion funciion vk (equally M intervalsAxndl) for the four-
prong cvents and for K =1, The Distribulions /6/ arc shown by the solid line.
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- Fig.8. Ixperimental distributio function J ( equally M intervals Akét) for The four-
prong events and for K =2. The distribubions /6/ are shown by the solid line. '
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Ixperimental distribution functionJ
(equally I intervals A ,<t ) for
the four-prong events and for K=3.
The distributions /6/ are shovn by
the solid line.
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- Fig.10. Dependence of differential cross scction FAamax OB the
' moximum rapidity pap Awmax- Thceoretical cross scetvions are
snown byithe s0lid line, nondiffractvive cross
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shown by the dashed line, diffractive -





