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At solution of a number of p"roblems on relativistic 

nuclear physics an experimental information on parameters 

of distribution of the number of projectile nucleus nucleons 

interacted with a t arget is necessary. Measuring and identi­

fication of non-interacted charged fragments (spectators) of 

the projectile allow to immediately define the distribution 

of the number of interacted protons. Direct measurement of 

distribution of the number of interacted projectile nueleons 

supposes a simultaneous detection of all spectators including 

neutrons, which is attended by evident, practically insuper­

able difficulties. 

In this work we suggest a model-independent method of defi­

nition of distribution moments of the number of interacted 

projectile nucleons in inelastic nuclear collisions using 

experimental measurement of distribution of the number of 

interacted protons for nuclei with an arbitrary number of 

protons 2 , and neutrons N • Here we admit that both proton 

and neutron of a projectile nucleus interact with the target 

in a similar way; we do not make any model assumptions on 

the mechanism of the project ile-with-target interaction, as 

well as on the nature of the target ~t self. 
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Denote the experimentally defined probabilities of m. 

protons.interaction by .Vim. (m..:1 , ... , ~) , the probabilities 

of v nucleons interaction of the incident nucleus by 

Py (V: 1, ... , fl = l • N) • It is evident, that at the given 

fixed rn. the number of interacted neutrons may vary from 

zero (if m > 0 ) or from unit ( if m. = O ) to a maximum 

number N • Then the probabilities Wm may be presented as 

a sum of terms that mean probabilities of the fact that v 
nucleons have interacted, from whom rn 

( ~ - m. ) are neutrons: 

m• /"J 

are protons and 

.._.... m. i)-rn.; ~ 

Wrn \~ P.., C-c C,; CA (rnu1, ... ,Z.) 
( 1 ) 

tJ i1 ~ 
WO = ~ Py CN I c P. 

One may easily make sure that 

~ l (2) 
2:. Pv = 2:: w. :: 1 m . 
V=1 rn=O 

Let us show that any moment < V M.> of distribution of 

the number of interacted nucleons at M~ t is unambigu­

ously defined as a linear combination of experimentally mea­

sured probabilities Wm 
< A M 

L. d..rn. (M) Wm.= < v 1-1 > = .E v P,, 
!T»1 "\)tj 

(3) 

i.e. 

c m+IJ fl '° 'C" m i)-m. v M 
£.... d..m (M) £... Py Ce ctJ I CA = l. \) P .. 
ms1 ~"'m. i):f 

(Ja) 

wher e c;.m. (M) (m~1,. . . , i,) are a solution of a system of 
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linear equations 

l<ma.• I< v-1< "' v 
!: d.K ( M) Ce C tJ = v C 11 , 

(4) 
(v =1, ... ,fl) 

' Kmtn. 

following from equality condition of the factors before 

Pi)(v=1, ... A) in the right- and l eft-hand sides of 

Eq.(Ja). The values of summation limits in the left-hand si de& 

of Eqs.(4) are given in Table 1. 

Table 1 

- -------- --, 
i ~==ti i ~< N i 53 ::> N 
l ' 
1v~~ i Y>.e 

I T I I I I 

i.Y~ .2 !2<>'.!'A'j V>N j>1<NjN< v~..ei i!>-l 
1----~-T- -- --r-- - --1 

!'\min 
i . i ,\ Al i - i - i ,, Ai i i _, N i ,, " · I · >'_,. · l · i · , -,. · I · y- · ,-,. 
! ! ! ! ! ! ! ! 

r·;max -y ..c v ..c 2 y I y ~ 

! 

System(4) for the given moment of the M -th order 

contains i! unknowns c/.K M ( K = 1 , ••• , l ) and 

A equations ( v = 1 , ••• , Ii ) • Let us prove that from the 

latters only 2 equations are independent and the system (4) 

has a unique solution, To prove that , we use a combinatoric 

relation [1] 

"' 5 I. (-1) ( s • & )'?. 
S=O 

(5) 5 
c"" .. o , 

which takes place f or integer values of ~ within the limits 

O~'l::: (n.-1) and for any real numbers ~ 
For simplicity we introduce n ew notations, omitting th 

index M 
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P. = o( K (M ) 
I< 

I< 

cl (1<= 11 ... , l). (6) 

Mul~iplying each V -th equat i on of the system 

Kma..JC oi .. K . )M ~ 

L flK CN = v CA 

(4-a) 
(V=i , .. . I A) 

f(: K"'*i.n. 

by (-i) ~ v~ and summarizing the obtained equations we shall 

have /\/ relations ( 'l.. = O, 1, ••• , /I/ - 1) 

N N s 
J:i1 [~ (-1('(5+1)'1. c: ]- ~ [!_ (- i/(.5+2.)'tCoi] + ... 

s=o a :>=o ( 7) 

l-i N s 'I. s fl ~ ~ M+'L 

+(-i} ~[F.0 (-1) (sd.) c 11 ] "',E(-f) ci< v • 

All /\/ relations ( 7) in virtue of relation ( 5) are 

identities of the type 
(8) 

i K- 1 

E ~ (-1) · o = o 
K>01 K 

at M+(N-1)~ fl- 1 , i.e. for the moments of the orderM~ l • 

Thus, it has been proved, that the system (4a) has 2 

independent equations. To find its solution it is sufficient 

t o solve , e.g., it s first equations 

~ • ~-t< M ~ 
2_ ~ (M) C N : V CA 

It : I< . K 
m= 

(v=1, ... ,~ ) (9) 

It is easy to be convinced that system (9) has a unique 

solution, since the matrix of the systam i s triangular and 

all its diagonal elements differ from zero (are equal toe:= 1 ) . 

Substituting the values of cJ.>< (M) defined from (9) and (6) 
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Table 2 

·~·Ii 2 i 3 i 4 i 5 j 6 M I . . . . . 
• I -·---'-----'----1-----J-.-----
. I 

I ! 2 4 6 8 IO i 12 
' 2 I2,8 32,4 60,8 98 i 144 = 12

2 
2 

3 2 30,4 ! 151,2 ! 430,4 ! 934 ! 1728 = 12
3 

I 1 I 1 
65,6 i 586,8 i 3034,4 i 8429 i 20736 = 12

4 

1 1 ' 1 
I36 i 2052 i 15320 i 73270 1·248832 = 12

5 
1 1 1 

276,8 i 6764,4 i 76884,8 i 557138 !2985984 = 12
6 

6 • ! 

4 2 

5 2 

6 2 

The obtained experimental values of moments may be used 

to check nuclear interaction models and to obtain predictions 

on characteristics of multiple production of particles in 

nuclear collisions. 

The authors would like to express their gratitude to 

A.P.Gasparyan for useful discussions. 
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