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In experiments on the study of extensive air showers 

(RAS) it is necessary to determine the age (s) and the number 

of particles (N.) in RAS and the coordinates (x
0

,y
0

) 

observation plane ' s traversal by KAS cores. The 

of the 

unknown 

quantity N
9
,s,x

0
,y

0 
are the parameters of the RAS charged 

component spatial distribution function, the arguments of 

which are the coordinates (x,,y,, •=l, ... ,m) of m detectors 

in experiment. Restoration of the parameters N
9

,s,x
0

,y
0 

by 

the experimentally found distribution of the 

charged-component density is based on the method of the 

minimization at an a priori known theoretical function 

2 x 
of 

spatial distribution. As such function the Nishimura-Kamata­

Greieen (NKG) approximate formula 

r. = N . g . 
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is widely used, where z =R. JR , R. =t'(x. -x ) +(Y. -y ) , c (s) 

LLM \.LO LQ 

is normalization determined from the condition Jg·2nRdR=l, s, 
is the area of detector. 

In ref.[1] is shown that the linear dependence of the 

function (1) on N• allOWB to analytically solve the 

likelihood equation for N.: 

where()' is 
• L 

particl es 

neces1MU7 

N. = L ni..gi.. 

z 
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the error of measurement 

n , i n the ttxperi.ment _ The 

for t he realization of the 

(2) 

of the number of 

parameters s,x ,y 
0 0 

formula ( 2) , are 

determined by .n'ni:aization of the functional :t
2 

which 

consists of t he normalized (n. /'\n. ) nUIDber of particles in 
L .l L 
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detectors, and the corresponding values of the NKG function 

(g./~g.)_ It allowed to reduce the .traditional four-parameter 
'l' 

problem to a three-parameter one and thus, to reduce the 

~rrora and the shift in determination of KAS parameters [l]_ 

Let ua transform the experimentally determinable values 

.:>f n. (the number of particles in the i-th detector) to 

{l:a•'-<1171>}, where <1171>=~1171./m. The corresponding 
' l ' 

transformation of the theoretical function ia 

ll..f'i = (s-2)ll..zi+(s-4.5)ll..(l+zi) , (3) 

where the operator ll..ai=lnai-<lna>. 

As is seen from (3), the function Fi=ll..f'i is independent 

of N• and ia in a linear dependence on s, which allows by 
solving the equation 

Dx2
/bs -I 

i. = 1 

1 
--.-)2 
( O' 

' 

bF. 
' (F.--a..n.) = 0 

' ' 
(4) 

bs 

to obtain an analytical expreeeion for the parameters, which 

is a function of x and y : 
0 

\ {--}-- (ll..z. +ll..(l+z. ))(ll..n +2ll..z. +4.5 ll..(l+z. »} L cc. >2 , , , , , 
' ' s = ~~~~~~~~~~~~~~~~~~~~~~~~ (5) 

\ {--}-- (ll..z. +ll..(l+z. »} L <"'. >2 , , 
' ' 

where (<>'.)
2 

ia dispersion of the quantity ll..n, measured in the 
·experiment_ 

Thus, the three-parameter problem ie reduced to a 

two-p'll'ameter minimization of the functional 

• 
2 2 I (ll..f' i --a..n,) 

X = X (x ,y ) = 
( 0'•)2 

-
' (6) 0 0 

' 
• 

where the parameters ia defined in the form of (5). 

Simulation of the re11 experimental situation [2',3] baa 

shown that the combined method offered, which conaiata in 

minimization of the functional (6) for determination of x
0

,y
0 

with a following use of (2) and (5), allows to obtain 

unahifted and effective estimations of the parameters 

Ne,s,x
0

,y
0 

with an accuracy better than 

and three-parameter [1] minimizations. In 

minimization of (6) it ia enough to 

four-parameter [4) 

the procedure of 

choose the values 
<O> (0) 

x 0 =><k, Y
0 

=Yk (nk=max{n,}) as zero 

(x'
0

' ,y'°') of the parameters x and Y 
approximations 

0 0 0 0 
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J, 
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