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In the recent investigations, both theoretical and exw
perimental, the disagreement between cascade theory and
experimental data is pointed outy In the present paper
the radial distributions obtained from the Monte-Carlo
simulations are compared with the well known results of
the analytical theory for all particles in cascadess

In the paper the data on mean radius of the electron
%ateral distribution in air are compared with those in
ead

-lLateral development of the electromagnetic cascades

In order to study the three dimensional behaviour of elec=
tromagnetic cascades, our simulation was made for the ¢ asca-
.des %nitiated at the top of atmosphere and at a depth of 712
g/em? for different energiesiIt shows, tnat the lateral dis-
tributions of particles are narrower than the NKG distribu-
tions with an age parameter describing the longitudinal de-
velopment of the cascades /6,7/. Ye also found that the ini-
tiating point of the cascade development has an effect on the
width of the electron lateral distributioni It appeared that
the width of the distribution is determined by the density
of the atmosphere at so-called effective height above the
considered level and this gives the possibility of removing
the differencies in the shape of distributions for different
starting points of the cascadess The effective height was
estimated as equal to 2 cascade units, The investigation of
the effect of primary particle energy on the width of the
electron lateral distribution shows that the mean  distance
of particles from the cascade axis corrected for the density
effect increases with primary particle energye Basing on our
simulations we have approximated the electron lateral disg=

~..3ribution by a simple formula:

?(xj: c(s, z)°X1 s+9:5.z-2,(1+x1)z-5;3

r - the distance from the cascade axis ;

To~ the Molier unit § C - the normalization param.,

q?t);q(b—2)~the density of air sor the observation

lewvel, the density 2 c.u.above the observation level
38 __3(t=2)
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From that formula we derived the value of so-called the lo~
cal age parameter for different distances from the cascade
axise, The local age parameter is defined as the age parame-~
ter obtained from the NKG formulae on the basis of particle
density at two distances from the axis, The result is shown
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Pigi1 The value of the local age
parameter as a function of distanw~
ce X from the cyscade axig : solid
line =~ our approximation , broken
line - the age parameter describing
the longitudinal development; The
ratio of electron densities at di-
stances form the axis Xj.4 and Xj
where Xij=X , 1lg Xj.1/ %y was
takeni :
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in Figs1 ¢ This analysis shows that the local age parameter
changes form a value clearly greater than the NEKG age pa-
rameter at small distances to significantly lower one at di-
stances greater then the 01 Molier unit. It mearts that the
‘method of describing the lateral distributions of electrons
by the NKG function with one parameter can lead to diffe-
rent results depending on the distances at which this para=-
meter is estimated o
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In this part we compare our approximation with those pro-
posed by Nishimura-Kamata/1/, Greisem/2/, Hillas/4/ and U=
chaikin/s/%

The comparison of the mean: distances of particles fram the
cascade axis obtained from our results with the Hillas ones
is shown in FigJ2a, Comparison of the analytical results
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Figi2 The mean distances of electrons from the cascade
axis as a function of age parameter s
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for the same stage of the cascade development /NKG,NK and U
chaikin formulae / is sho wn in Figi2b; Thus it is seen that
reconstruction of such parameters as age parameter and nume
ber of particles on the basis of the proposed lateral dise
tributions cannot ,give the same results;

The comparison of the relative numbers of particles at
small distances from the cascades axis for two different
stages of the cascade development with the Hillas, NKuG, NK
and Uchaikin formulae is shown in Pig:3
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The present situation is such that near the axis the evi-
dent differencies between the curves existi These deviations
have significant consequancies for the experimental investi-
gations; for instance, that flat distributions of electrons
at small distances from the axis would lead to underestima-
tion of the energy in subcores in EAS;

The comparison of simulation of the electromagnetic cascades
with various energy threshold in different absarbers:

In simulations of the electromagnetic cascades the lateral
distributions were obtained for various energy thresholds,
The comparisgn of the mean distances of particles with thres-
hold 30 mgc? and 60 mec2 in cascade initiated by primary
photon of energy 50 GeV in air as a function of age parame~
ter is sho wn in Migi4, In lead; the mean distances of” par-
ticles with the similar value of ratio Etphpr/Eerit is also
shown /Ethr=4 mec2/iin Figi4s for cascades initiated by prie-
mary pho tons of energy 10 YeV /for this energy the LEM ef-
feet does not play any role/ The mean distances of particles
are compared in Molier unitss It can be seen that there is a
good agreement between the values of meas distances of pare
ticles obtained from the simulation in very differing absor-
bers - lead and airy It is demonstrated that the mean radii
of the lateral distributions in lead can be obtained from
Those in air, if the same ratio of the threshold energy to
the critical energy is takens
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Fige4 The megn distanceszof electrons witnzthreshold
30 m_c¢“ and 60 m_c“ in air and 4 m_c¢“ in lead
for Sascades initiated by primary Qhotons of
energy 50 GeV at the depth 712 g/em® in air
and 10 GeV in lead,
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The method applied in EAS research for estimation of pa-
rameters / i.e. age parameter and a number of pariicles / is
based on assumption that the lateral distributions of par-
ticles in air showers are of the same type as in the electro
magnetic cascades, The lateral distributions are always re-
constructed by fitting the NKG function to the experimenial=-
ly measured densiivies of particles at several distances from
the shower axis. The signalized incoherences in EAS research
/ 8 / i,e, change of the age parameter with distances can be
explained as a results of applying ithe incorrect formula
/ NKu ones /., This effect may be still better visible for
higher energy threshold of secondary particles. .

The formula proposed by us though not so easy for direct
use in EAS research explain the discrepancies between expe -
rimental data and NKG formula, for instance the change of
age parameter with distance,

The present results show that the applied Monte - Carlo
method for significantly different absorbers secems to be
good.
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