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S U M M A R Y  

The results of measurements are described of the nuclear component of 
primary cosmic rays. 
Proton-2 with the aid of a Cerenkov spectrometer CEZ-1 during the 105 to 113 
orbits of the satellite. 

These measurements have been carried out aboard AES 

* 
* * 

The study of the nuclear component of primary cosmic rays aboard the AES 
Proton-2 was performed with the help of the Cerenkov spectrometer CEZ-1, of 
which the description is given in ref. [l] . 

During the active lifetime of Proton-2, which was of about three months, 
broad information was obtained on the composition of the nuclear component through 
nuclei with a charge Z = 40 t 50. Proton-2 did not have any specific orientation 
in space, and this is why such a detailed analysis of the results of measurements 
(kind of energy spectrum of particles with different charges) could be completed 
only after very cumbersome computations of satellite orientation. At present the 
computed orientation corresponds to a small part of trajectory, allowing to ascer- 
tain the mode of satellite rotation over the 105-113 convolutions and understand 
the character of intensity variation of nuclear fluxes measured by CEZ-1. 

In this current note we shall limit ourselves to the examination of the 
results of measurements over trajectory convolutions 105 to 113. 

The dependence of the measurement time t of the number of various nuclei 
with kinetic energy E 5 400 Mev/nucleon is piotted in Fig.1. 
from these diagrams that the intensities of nuclei with different Z vary identi- 
cally with time, attaining maxima and minima at time intervals%lSAt. 

It may be seen 

YADERNOY KOMPONENTY PERVICHNYKH KOSMICHESKIKH LUCHEY NA ISZ !*g0g$Ng 
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Fig.1.  Dependence of the number N of nuclei  with k ine t i c  energy E 5 400 MeV/ 
/nucleon, reg is te red  f o r  the (unitary) time in te rva l  n t  = 387 sec on the mea- 
surement t f o r  various groups of charge groups. f o r  Z B 2 ,  b) f o r  z z 4 
(curve 1) and Z 3 6 (curve 2 ) ,  c) f o r  Z 1 0  (curve 1) and Z t 2 1  (curve 2) 

a) 
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The in t ens i ty  maxima correspond t o  s a t e l l i t e  f l i g h t  through high l a t i t udes ,  
and the in tens i ty  minima -- t o  f l i g h t  across the equator, i .  e . ,  the  per iodical  
i n t ens i ty  var ia t ion  with period 1 5 ~ t ,  equal t o  the time of s a t e l l i t e  revolution 
around the Earth, is conditioned by the l a t i t ude  e f f ec t  of cosmic rays.  

tude f l i g h t  i n  the Southern I-icmisphcrc) comes a small minimum (high l a t i t u d e  
f l i g h t  in thc  Northern IIcinisphere) , 
s i t y  minima: one mlniiiiun i s  "deeper" than thc neighboring minimum. A t  the nme 
time there is a tendency of maximum hciglit decrease ( i n  the Southern flmisphsra) 
and in tens i ty  leveling i n  minima. 

Such a character  O F  i i i tensity var ia t ion  is  determined by the  fact tha t  during 
averaging time of 307 seconds, Proton-2 effected several  convolutions around i ts  
axis of own ro ta t ion ,  whercupon the ax is  of ro ta t ion  succeeded during t h a t  time t o  
modify e s sen t i a l ly  i t s  posi t ion r e l a t ive  t o  the v e r t i c a l .  As a r e s u l t  of t h i s ,  
the  CEZ-1  device reg is te r ing  tlie directed radiat ion was found t o  be shielded by 
the  Earth. 

Attention i s  drawn t o  the fac t  t ha t  following tlie large maximum (high l a t i -  

An antilogous pa t ta rn  i n  ohswvcd. with intan-  

Analysis of the character  of ro ta t ion  has shown tha t  a t  the ou t se t ,  during 
the f l i g h t  through high la t i tudes  of the Southern Hemisphere over the  considered 
port ion of the t r a j ec to ry ,  there  was no shielding by the  Earth,  f o r  the  device 
was "looking" upward. Ilowever, as the time went on,  it began t o  f a l l  within the 
Earth 's  shadow in the Southern hemisphere, and the clarker,ing time gradually rose.  

I)ur ing the f l igh t  through high l a t  i tudes in  thc Northern I lemisphcre, the  
device "looked" most of thc time downward, t ha t  i s ,  it was 
The d i f f e r e n t  depth of minima is  explained by the difEerent degree of darkening 
by the Earth of the input device of CEZ-1  i n  the equtor ia l  regions as the sa te l l i t e  
moved from South t o  North and from North t o  South. 

ed by the Earth. 

Therefore, the d i f f e ren t  degree of apparatus' clarkening by the  Earth over 
various pa r t s  of: s a t e l l i t e  t ra jec tory  is  equivalent t o  var ia t ion  with the time t 
of the e f f ec t ive  angular aperture of the device. Since d i f f e ren t  groups of nuclei  
a r e  regis tered simultaneously, the var ia t ion  of the measured in tens i ty ,  condition- 
ed by the  ro ta t ion  of the AES, is manifest ident ica l ly  on a l l  nuclei  outs ide the  
dependence on Z ,  
r a t i o  of nuclei  with various Z .  

This is why the e f f e c t  i n  question can not change the  group 

In  order t o  be convinced of the above, we determined the r a t i o s  of the various 
groups , l ' (Z ", 2. I )  i ,\'(2 > / t u  I ) ,  . l ' ( X  '2 '1. t )  / :Y(Z 2 I;, I )  and so fo r th ,  f o r  each of the  15 
time intc?rvals cons t i tu t ing  the t o t a l  period of s a t e l l i t e ' s  revolution, tying t o  
them the values of the  ranges of ve r t i ca l  magnetic hardness determined a f t e r  J. 

The r a t io s  a re  averaged by 8 periods.  The r e su l t s  are com- 
piled in  Table 1. 

@enby m d  Wenk [Z] . 
I t  may be seen frorii Tahlc 1 t ha t  the group r a t i o s  of various nuclei  are not  

dependent upon the valucs of' intipictic hrmlness and clcv ice or ien ta t ion  r e l a t ive  
t o  the  Earth, i .  e ,  ! by hardness [ i l l  the  spectra  from those of helium t o  those 
with Z z 2 1  a r e  s imi la r .  
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This is why we utilized with the view of improving the statistics for the 
determination of the chemical composition of the nuclear component,all particles 
with different Z, registered by the device for the entire flight time in the in- 
terval 103 - 113 convolutions. 
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lkiring that time 60,350 nuclei with Z L 2, 9,886 nuclei with Z a 4, 6,280 
nuclei with Z ?. 6, 1,836 nuclei with Z >J 10 and 422 nuclei with Z 3 21 have been 
registered. In order to obtain the real number of nuclei with the indicated 
values of Z, the following corrections were introduced into the results of measu- 
rements, these being conditioned by the apparatus' specifications. 

1. The threshold of the amplitude discriminator, separating protons from 
is a-particles, was installed at the magnitude corresponding to 3Vp, where Vp 

the inost probable pulse amplitude induced by a particle with Z = 1. Starting from 
the experimentally determined in laboratory width of pulses induced at Cerenkov 
counter output by u-mesons of cosmic rays, we computed the fraction of a-particles 
that would be susceptible of inducing pulses V < 3Vp. It was found to be equal to 
32 percent. 
nuclei is 68 percent. 

In other words, the device's efficiency for the registration of He 

2 .  Mien registering nuclei with Z h 10 at a time interval of %9 sec., 
the trigger position was interrogated, "memorizing" the fact of registration by 
the apparatus of nuclei with Z 2 10. Thus, if for the time of 9 sec., 2, 3, 4 
etc. particles with Z 3 10 hit the device, such cases were miscounted. This 
kind of calculation was subject to corrections. 

Thc group of light nuclei (L-groiip) encompasses nuclei with charges Z = 3 : 5 ,  
the group VI1 - nuclei with Z 3 20. 
Z = 4 : 6, and in the group VI1 - nuclei with Z 21. Taking into account the 

In our device light nuclei separated, with 
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distribution by Z after the data of reference [3] and the above indicated correc- 
tions, we obtained that for the measurement time of Q 775 min., 74,200 He nuclei, 
2790 nuclei with 3 c Z d 5 (L-group), 5800 nuclei with 6 s Z c 9 (M-group), 2100 
nuclei with Z 3 10 (H-group) and 474 nuclei with Z t 20 (VH-group) were registered. 
IIence the He nuclei ratio to the S-group (Z 3 6) is 

and 
He/S = 9.4 '2.0; 
L/S ='0.35 '0.04, 
H/M = 0.36 '0.08, 

VH/H = 0.23 '0.04. 

The errors in the ratios are fundamentally determined by way of accounting 
for the possible variation of amplitude discriminstors' thresholds, which does 
not exceed 10 percent. 

We disregarded here the group of particles with Z = 1, for there is included 
in it, besides primary protons, a significant admixture of secondary particles, 
of which the share is function of the latitude of the place of observation and of 
device's orientation [4]. 

Manuscript received 
on 9 August 1966 
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