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In ref. 11 ~ starting with the KNO-distribution for the two 
types of particles it is confirmed that in the problem of the 
neutral-charged particle correlation must take place the fol
lowing relation 

< n i (n i ) > = <ll i (z . ) ' 
3 J 

(I ) 
<ni > 

where <ni>(<n 1 (nl)>)is the mean number of i-type hadrons (as 

a function of the number of 
n · i 

nj-sort hadrons); Z.=--1 -; <ll 3 = 
J <nJ> /2/ 

= <DJ/ <ll 1i is a ratio of nm 
d 

/3/ . 
scaling forms suggested in refs. 

an respect1vely. 
In the confirmation of that result the plots for the cor

related pairs (Knc), (rr0 n c) , (An') and (An c) (data for rr-p and 
pp collision in the ranges 100-400 GeV/c) are given, but the 
comparison with theory is not presented. According to ref. 141 

the function <lJi must be dependent not only on z i but also 
on the number o~ correlated sorts of hadrons v ,i.e., the scal
ing relation (I) must be broken. This statement, as can be 
seen below, is confirmed by the analysis of experimental data 
on the correlation of neutral and charged particles /l,5/ and 
also of different types of particles (rr-p), (n

8
n ) , (n

8
N h), 

(Vorr-)/6/. p 

The purpose of this article is to establish the character 
of the scaling (I) violation and to determine the number of 
correlating systems of particles of different sorts in the 
reactions a+b->n 1c

1
+ ... +n c + ... +n c , when v > v > 2 

v v vmax vmax max - -

and n 1 , ... , ll 11 are the multiplicities of c1 , ... , cv types of 
max max 

particles. 
It is not difficult to be convinced that <ll / and <ll~ are 

determined as (v -1)-fold multiple integrals of the (vmax -1) -
fold KNO-function with the following structure 

Vmax _ 
F(z

1
, ... ,z , ... ,z )=[II F.(z.)]F (z

1
, ... ,z) 

v v max i = 1 1 1 v v 

Here the function Fi (zi) corresp~nds to the noncorrelated crea-
tion of i = 1, .... v sorts and F (z

1 
, ... ,z ) is the correlated 

max u t' 

creation of i =1, ... ,vsorts of particles. After simplified assump
tions 
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v 
F v (z 1, ••• , zv) = F' v ( t = z1 + ... + zv), II F. (z. ) = 1 

i= 1 I I 

\ve have 
i~ j 

00 

v-1 -. f (t- z . ) F (t) dt 
I 1 Z · J V 

tll 3 (z. v)= -- .:L__ ·-----
J' ( 1) "" v-2 -

v - { (t -z J) F v (t) dt 
(2) 

- z. /4/ 
The function Fv(t)l according to ref. is given by* 

- ( a-v ( a ) F v t) - t exp -- t , 
v 

(3) 

where an a--parameter is determined by the normalization con
dition 

2 
v <n k> 
L ---

2 k=l <nk> 

1.15 

A t: 1.S 
\.. 

':--.. . 

~1.251· 
.;;.--
'- 1.0 
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v <nknrn> 2 1 
+ 2 L ----- = v (-- + 1) 

k>rn=1 <n ><n > a 
k m 

(3.~>.-i) 

U . ..i..J-A..'~ (3,6) 
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(4) 

Fig.! shows the shapes of C2) as function of zj for the 
following notation of parameters (a,v)=(3.2), (3.3),(3.5) and 
(3.6) (solid lines). The dashed curve corresponds to the li
mit v » 1, where the function (2) degenerates into the follm.;r
ing one-parameter function 

*In ref. 141 function F is defined by the argument 
v v v 

t= L y. n. I L y. <n.>, where multipliers y are anomalous di-
i=t I l i=1 I 1 

mensions of the particle fields. The conditions y. <n. > = y
1 

<nk> 
- I 1 t take place because t = t/y . 
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i z. 1/2 
fll3 (z j , v»1) = <+) [ Ka (2 v az j )/ K a- 1 (2y az j ) ] , (5) 

where Ka is the modified Bessel function. 
At large z j >> 1 function (4) increases as z ~ 12 , where 

expression (2) becomes constant. 
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0 'li-p (2) and (5) gives satisfac
tory results. In Fig.2 the 
functions (2) (solid~ine) 
and (5) (dashed line) are 
compared with the data for 
rr- p -interactions at 

5 GeV /c in the case of (rr0 nc)
correlation 15/ and CTa -in
teractions at 4.2GeV/(c.nucl.) 
. f ( - ) /6/ 1n the case o rr p , res-
pectively. The parameters 
equal: v= 1.99+0.40; a = 
= 5.45+3.02; x2/N = o.1 /3 
for rr-p and a=l.22+0.14; · 

0 i z ~ x 2/N=~·4(4 for CTi: 
1. : n. /fft > It 1 s 1mportan t to note 
J 'J I l . h . . Fig.2 t1at 1n t e pos1t1ve corre-

. ---. . lation region v > a func-
tions <ll~(zj ,v) and cf>~(zj,v»l) with 20% accuracy give the same 
results as the functions (5) (the corresponding range in ~· ~ 
is shaded). For examples, in Fig.2 the dash-dotted line is an 
approximation of the data for---c-1\~ by (2) with the following 
values of the parameters: v= 5.51+0.52, a= 0.54+0.15 and x2/N .. 
= 1.8/4. He see that x2 confidence level is satTsfactory in 
both the cases. 

Because of this saturation phenomenon for rather large ex
perimental errors the scaling relation (1) takes place in the 
form (5), for example, in the rr-p and pp -interactions at 
100-400 GeV /c range of energy Ill. For negative v< a correlations 
(or absent correlations v =a ) the scaling (I) is strongly 
broken, but the meaning of v is determined explicitly. 

For a more exact definition of v for the positive correla
tions it is necessary that the experimental errors do not ex
ceed 1%. 

The authors wish to thank the HEPI TSU collaborator group 
for the help in calculations. 
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AMarno6enH H.C. H AP· E2-82-107 
Koppe.TUIL\HOHHbiH aHanHs n paMKax MHoroMepHoro KHO cKef!mmra 

Tipe.r~naraeTcJI crroco6 orrpep,eneHHJI <mcna KoppenBponaHHbiX 
COpTOB BTOpH'-!HbiX 'laCTHL\ II Ha OCHOBe aHanH38 3KCrrepHMeHTanbHbiX 
.r~au11biX MHOJKecTneHHbiX rrpo11eccon n paMKax MHoroMepHoro KHO CKE;!H
JlHHra, Tiony'!eH MOHOTOHHblH pOC'l' BeJlH'lHHbl J! B HHTepnane ::mepnm 
5-400 f3B/ C, COOTBCTCTBYIOII.\He KOppeJI5IIJ;Hl! rrepeXOJIHT C OTpHu;a
TenbHOrO K llOJlOl!CHTenbi!OMY peJKHMY, ,[IOCTHraH B rrpe,[lene II)) 1 Ha
Cb!ll(eHHH, 

PaooTa DbmonHel!a D JlaoopaTOpHH TeopeTH'!eCKOH qll13lfKH Ol15JH. 

npenpHHT 06bCAHHetmoro V.HCTI1TYTa S!ACPHb!X 11CCJ1CAOSaH~1i:i, ,lly6Ha 1982 

Amaglobeli N.S. et al. E2-82-I07 
Correlation Analysis in the Framework of the Nany-Fold 
KNO-Scaling 

A method for determining the number of the correlated 
types of hadrons v is suggested in the framework of the many
fold KNO-scaling. The monotonous increase of 11 is obtained 
in the range of energy 5-400 GeV/c. The corresponding correla
tions pass from negative to positive regime, reaching the sa
turation in the limit 11 » 1, 

The investigation has been performed at the Labol.·otory 
of Theoretical Physics, JINR. 
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