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? ABSTRACT: = Analysis of the integral spectrum of all primary
- " cosmic ray particles obtained in the Piotonf1,2,5
' experiments’shOWS that the approximatién of this
spectrum by power law with a single spectrum expo-~
~nent of 1.7 in the whole studied energy range is
not the best one. The power dependence with an ex-
_ponent of 1.6 and 1rregularlty of the form of a
"step" in the 10 12 eV range agrees much better with
the experimental data. This 1rregu1ar1ty may be
connected with the steepening of proton spectrum.
"in this energy range obtained in the Proton—1,2,3
experiments. Such approximation also agrees well
. to the data on the spectrum of all partlcles obtain-
. -ed from Proton-4 satelllte.

The Proton-1,2,3 satellites measured primary cosmic ray
1:$pectra invthe 1010 1614 eV energy range. The equipment of the
ifsatellites is described in detail in /1/ :

' The measurements have made it p0951ble to obtain the pro-

5ton spectrum ln the 1010 1013 eV range and. the spectrum of- all
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DParticles in the 6x1010 - ’10’“'L eV range. A characterlstlc fea-
ture of the proton spectrum was an abrupt increase in the spect-

'rum exponent at an energy of 1012 eV/a/. Varlous methodical ef-

fects were analyzed capable of causzng euch distortion in the

7measurement results/az. Some of the effects could not be esti-

mated w1th1n sufficient reliability. They 1nclude, in particul-

'ar, the events of '“back current" into the charge-detectors and

‘non-local showers. The former cons1sts in that the partlcles

from a cascade developing in the calorlmeter may scatter back

and enter the charge detector (proportional counter). This w1ll
result in an additional ionization in the proportlonal counter

whlch w1ll lead to the appearance of an amplltude exceeding the

max1mum admlss1ble for proton value. Thl . effect should increase

with 1ncrea31ng of Particle number in the cascade and, there—/
"'fore, the portlon of protons which falled to be detected due

to the "back current" partlcles entering the charge detector
should 1ncrease with increasing the proton energy which may

. result in a steeper form of the spectrum recorded in the high—
f-i‘energy range. The latter effect consists in the fact that when |
"‘a hlgh-energy particle interacts with the matter surround:.nu
'the calorlmeter a shower of particles is oroduced which enter

'the corresponding detectors of the 1nstrument and may imitate

hdetection of a high~energy proton with the instrument. In prin-

A ple, thls effect may be  energy dependent and dlstort the re-
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The presence of the aﬁove'mentioned factorsfinvokes one
to seek for a confirmation of the steepening of the proton
spectrum in the information which is not affected by these
'ni_effects. Such 1nformatlon 1s provided by the spectrum of all
© particles obtained in the Proton experlments which was record—
’ed,without anyllinitation_imposed on the particle charge, the
lecation.ef‘particle entrance to the calorimeter, and the di-
rection of particle movement.
The protons amount to about a half of all particles of
" primary cosmic rays of given energy at 1010’- 1011 eV and
' therefore an irregularity in the form of aystep should be ob-
!serVed in the all particle spectrum. All data on the 1nten51— :
tles of all prlmary cosmic rays partlcles with energies ex-
eeedinf the given values Ej obtained from Protonpﬂ 2,3 were
nsed in the ena1y51s. The analyzed aggregate data included
vhe ;esults of 1ndependent measurements from 51x instruments
carrled on the three ﬂroton satellites. = - ' ﬂ
The mean values of the functlon

Al )=l [0(=E)x(£ £)7 )
have been found in the intervals of 1lg ("""WT ) 0.3+ 0
;0*0,3, 0. 5+ 0. 6; O 6 + 0.9; 0.9+ 1,25 1. 2 + "1.5; 1.5¢ 1.8;
1.8 + 2,15 2.1 4 2.4 for various values of ¥ . The values

L4
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of A (E, ' ") obtained for J: 1.6 are shown with circles in 06 -%2
. Fig. 1. It can be seen from the figure that an irregularity
is possible in the 1072 ev range. To detérmine the validity of
this. irregularlty the function A (E, J ) was approximated for
 each value of ¥ by the functions of tﬁvo forms: Ay = const =
g "Co which corresponds to the spectrum wrbh a single exponent

“in tne whole energ;y range and
 foiat —‘03<597ED-.,'<09
Az

correspondlng to the spectrum with exponent g at energies

lower than 8x10™" ey and hlbher than 1.6x1072 ev and having

:_ ©a step-like irregularity in the 1012 eV range. The functions
A and Ay for ¥ = 1.6 are shown with ghe dotted and solid
streigh‘c l:Lnes in ‘Fig. I. The value ,X was determned for ‘
each approximation. The obtained dependences of f on x
for the fu.nctions of the forms A,] and A2 are presented 11;

: Figs. 28 and. 2b - respec’cively. It can be seen from these figu-
~Tes tha‘c the value of f for the A functlon reaches its
minimum at X-. 1.72 beinu equal to €8 at eight degrees of
reedomn. The minimum of f for the A2 function corresponds
-to X 1.60 and is 4.5 at six degrees of freedom. The obtain-

5ed mnimum values of X indicate that the representatlon of

1755



N . . s OG—52
the all particle spectrum in the studied energy range by a

~ power function with a single spectrum exponent is not the best
Faﬁ:approximation. The function having an irregularity in the
% range of B = 1012 e¥ and. the exponent ¥= 1.6 before and aft-
- er the irregularity aérees nuch better Wi%hhthe experimental = -
'p; data. Shown with the crosses in Fig. 3 are the values of.
f3iA (B, X- 1.60) obtained from the information on the all par-

- ticle spectrum as measured on the Proton-i satellite with an
- instrument which differed conSiderably from the Proton—1 2 '3
Aeqnipment/S/ _ ,
' - The Proton-1,2,3 data are shown with the points in Fig. 3.
'Itvcan be seen that the data of Fig. 3 agree‘well with e ach
- other.i

The obtained result indicates a rapid disappearance of

35% of the primary cosmic rays particles at ~ 1012 eV which
ilmay be associated with the steepening of proton spectrum in

Iffthis energy range obtained in the Proton-1,2,3 experiments

§ ;and hence with the change in the chemical composition of pri-
*T?mary cosmic rays.
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