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The change of the dependence of nuclear-
active (n.a.) particles number on the total
number of shower particles N at N~2.10°
discovered in the work (1) has turned out to
be one of the first experimental points of
the change of elementary act characteristics
at Ey,~3.10*ev. The region where a slight
dependence of a total number of n.a. par-
ticles on a shower size is observed can be
considered as an intermediate region between
the showers with N<10* and N>10° which
differ one from another according to a rela-
tive number of n.a. particles.

The measurements of a number of n.a.
particles in the extensive air showers with
different number of particles were carried
out at the altitude of 3333 m above the sea
level in 1960-1961. The experimental set
selecting the showers with different number
of particles is given in Fig. 1. Six counters
of ¢ area each were placed at the centre of
this set (I in Fig. 1), 3 counters of the
same area were placed in every point (2-7).
All the E.A.S. producing six-fold coincidence
of discharges in point I and not accompanied
with three-fold coincidence in one of the
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points from 2 to 7 were recorded. Such
events are connected with the hitting of a
shower axis near the set centre. Six such
sets with different area counters worked
simultaneously. The spectrum of registered
showers is given in Fig. 2.
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N. a. particles detectors were placed in the
set centre and at the distance of 12m from
the set centre for the observation of n.a.
particles. They were counters with BF;
submerged in paraffin and covered with lead
filters of different thickness. Some prelimi-
nary results for showers with N~10* and
N~10° are shown in the table given below.
In order to confront the data of this experi-
ment with calculations and paper (2), we sup-
posed that the lateral distribution of n.a.
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particles corresponded the paper (1), and the
energy spectrum in the region 10°~5.10°ev
looked like dE/E*-8.

A number of n.a. particles which was in
agreement with an experiment was received
in calculations (2). The fraction of secondary
nucleons and antinucleons (4) among all the
secondary particles, produced in the elementa-
ry act, considered to be equal 0.27. The
latter seems to be a little bit higher in com-
parison with the majority of experimental
data. However, if a great deal of observed
characteristics of showers can be received
by a method of calculation at some other
values of 4, a number of n.a. particles in
air showers is determined mainly by the
values of 4 (including hyperons). The table
given above represents the number of n.a.
particles in air showers at the mountain level
calculated at different assumptions of the
magnitudes of 4. The magnitudes of 4=0.27
and 0.08 were received in the calculations (2)
in which we used a model similar the hydro-
dynamical one for the description of nuclear
interactions.
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The calculation was carried out at 4=f(E)
with the account of the experimental data
testifying the decrease of the energy fraction
transferred to =-mesons at the increase of
the interactive particle energy. For the
region 10? ev < E<10'?ev and then it increases
monotonously and at the level E,=10%ev it
becames 0.27. At 4=0 all the secondary
particles are =-mesons. A free path for the
nuclear interaction was taken as 75 g/cm? in
every calculation mentioned above.

The comparison of calculated magnitudes
with experimental data allows to draw a
conclusion that at the collisions of particles
with the energy 10'°-10'2ev an average frac-
tion of nucleons, antinucleons and hyperons
among all the secondary particles produced
in elementary acts is large (>10%).
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Discussion

Discussion for papers III-4-3, III-4-4 and III-4-5 is combined and given after the

Paper III-4-5.
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Measurements of an average value of
energy of electron-photon (e-ph) and nuclear
active (n.a.) components near an axis of the
air shower were carried out by us earlier?.
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But both for comparison of the data carried
out by means of different methods and for
interpretation of experimental data, it is
necessary to know distribution of the shower
characteristics near the average value. The
measurements of fluctuations of energy flux
were carried out at the Pamirs (3860 m,
650 g/cm?) in the autumn of 1959. The de-





