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S4N. Vernov
AJE. Chudskov

STUDY OF COSMIC RAYS BY ROCKETS AND SPUTNIKS IN THE #SSR
In the USSR study of cosmic rays by rockets was ;sta.rted in 1647,

In the beginning, with the help of Geiger counters the number of
charged particles was measured, and formetion < the ¢lectron-photon
component in the interaction of primary particles of icosmic rays with
muclel of light elements was investigated. !

!

It was shown that in 1947, 1948, 1549, and 1951 the intensity
of cosmic rays, at the altitudes up to 75 km, was the same and
didn't change more than by 5%. In 1949 the data on the photon imtensity
outside the atmosphere were obtained. In order to measure the number of
high energy photons, one of us (A.E. Chudakov) proposed the method
permitting to carry out these measurements with a strong bdbackground of
charged particles.

It was found with the help of this apparatus that at
the altitudes exceeding 50 km, the flux of photons with the
energy of the order of 107 ev and more is 0.25 21101:992
2,

cm / sec.,
The same apparatus was used for photons measuring in the stratosphere
at various heights, and it was shown that at the heights of 20 km, &
meximum intensity is 0.7 photons ]

cm/sec

Ionisation produced by cosmic rays up to the altitudes of 100 Jm was
measured in 1951. Measurements were carried out under various thickness
of absorbers 1 gr/ cm? of steel, 15 cm of aluminum, 1 cm of lead.

Surrounding of the ionization chamber by lead licm thick leads to K
increase of ionization 2.-6 : 0,003 times, by 15 em|of aluminium - 1.92 $#0.02,
and by 15 cm of aluminium ¢ 1 cm of lead - 3.26 + 0.03 times, Difference K
in the values of ionization during 3 rocket flights ' 8 not exceed 2 ¢ 3%.

Comparison of ionization and the number of pa.rttcles in the stratosphere
and above the atmosphere shows that an average specific ionization of coamic
ray particles considerably exceeds ionization of the: relativistic particle.
Relation of the average specific ionization to ilonization of the relativistic
particle is as follows:

20 km -1.59 .06) without |

50 km -2.16 .07) absorber % . :

50 km -1.68 06 - under the layer of aluminium 15 cm thick
SEORET :'

Sanitized Copy Approved for Release 2010/07/01 : CIA-RDP80T00246A046400170001-8




'SECRET

The great value of the specific ionization in the stratosphere can
be explained by existence of secondary heavy (sufficilently slow) particles,

Outside the atmosphere the number of such secom‘ia.ty particles 1is
sufficiently small. As one can see from the above-méntioned datm, when the
ionization chamber is positioned under the layer of gluminium 15 cm thick,
the average specific ionization approximately corresponds to the results
expected on the basis of experiments at the height of 20 km. Large value
/2.16/ of the average ionization of the primary cosmic particles 1s due to the
alpha-particles and more heavy nuclei available in the primary radiation.

This conclusion about a large average specific :L‘onizatic'm of primary
cosmic particles was proved also by measuring bursts in the pulse-type
lonization chambers on rockets.

These works on the cosmic ray study were ca.rried, out by one of us
(A.E. Chudakov).

In the preparation of electronics and radio-emiqsion system there took
part P.V. Vakulov and B.A. Khvoless, in the measurements of the mumber of
_charged particles and bursts M.I. Fradkin, and in the photon measurements -
V.I. Solovjova. i

On the basis of the experiments on the cosmic rgys carried out on the
rockets, there were prepared new measurements, part af which was fulfilled
during flights of the 2nd and 3rd Sputniks.

New possibilities realized due to these sputniks permit to find a new
method to solve the following problems. ;

First of all it is possible to obtain cosmic ray distribution over the
globe and consequently, to study the magnetic field .df the Earth.

Due to a long duration of cbservations by the 'sy‘utnik, one may hope to
find new components of cosmic radiation. ! )

In this connection a particular attention must be drawn to the search
of photons in cosmic raddation. !

If the photon componént will be found in cosmic rays.a new
poseibllity to study the outer space arises,

An essential role plays also the study of the co;nposition of primary com
rays and determination of nuclel of various elements among particles of this
radiation.

Sufficlently long measurements on the sputniks pemit to compare the chang

in the intensity of these rays with those processes on the Earth and in the
" cosmos, which caused these variations. | R}

SECRL
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In order to measure cosmic rays two identical ingtruments were placed
on the 2nd sputnik. Both instruments were absolutely 'independent from each
other. Therefore coincidence of results of these instiruments permits to be
sure about normal behaviour of the apparatus during the flight.

Every instrument consisted of a counter of cha.rgdd particles with a
length of 100 mm and diameter of 18 mm. The counters were surrounded on the
average by 10 grams per cm? of matter. The operating voltage of the counter
(400 v) was provided with the help of semi-conducting transformer supplied
by the battery of 6.5 v. :

Both instruments included semi-conducting scalers. Each of these
instruments required a power of 0.1 watt. The total power supply was 0.15
watt. The power storage was sufficient for a continucus work for 200 hours.

|

Weight of one instrument including the batteries was 2.5 kg. The
schem; 7f the instrument was discribed in the paper published in Usp.Fiz.
Nauk /1/. i

!
During the sputnik flight the records of the both instruments coincided
with each other within the statistical accuracy nea.rly_ in the every case.

When the sputnik flied over the UBSR by "direct phth" (motion from
south to north), altitude of its flight was nearly constant. At the motion
on "opposite path" the altitude continuously increased approximately from
350 to TOO km, Relation of the intensity of cosmic rays on "opposite
paths” to the intensity on "direct paths™ in the same geographic points
gives a relative increase of intensity due to the &t erence in altitudes.

This dependence of cosmic ray intensity on altitu}les mst be caused,
in any case, by the following effects. |

1. 1Increases of intensity due to decrease of the Eartp screening.

2. Increase of intensity due to decrease of the Earth magnetic field
that leads to decrease of a threshold energy of icles which are
able t0 penetrate through the Earth magnetic field,

The altitude dependence found can be explained 'byg taking into account
only these two effects.

The measurements of cosmic ray intensity during the sputnik flying on
meny "direct paths™ permit to plot the lines of equal ensity of this
radiation /™isocosms"/. ‘

Isocosms for three values of the counting rate 18; 27 and 36 particles
per sec were obtaind. i

SECHKL |
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The best"Iiv Ol vhe experimental Gata g1vés the 1pocosms which 2/
coincide with geographic parallels. In the equatorial[ region, Bymposon/
discovered that the line of minimum intensity of cosmip rays ("cosmic
equator”) does not coincide with the gecmagnetic equator., In this
connection, it is of a great interest to obtain the data on distridbution
of cosmic ray intensity over the globe.

Spread of points relative to the approxpriate isocosms 2-3 times
exceeds that to be expected basing on the statistical ¢rrors only.
Apparently, this phenomenon is connected with variations of cosmic ray
intensity. Analysis of the data obtained shows that, in some cases, considerable
increases of cosmic ray intensity were observed. | X

Thus, on the Tth November, 1957, in the time interval from 4.36 a.m.
to L.49 a.m., Moscow time, in the latitudes above 589, increase of cosmic
radiation approximately by 50% was recorded. This incilease was simultansously
fixed by two instruments. The both instruments gave 1dentical dependence
on time, .

I

The fact being of interest i1s that large ﬂuctuat#ons of inmtensity are

observable during the "burst". }

This "burst" was not recorded at the sea level. At present it is
difficult to determinethe source of this increase of intensity. It is not
excluded that this phenomena is caused by increase of dbmity of the elsctromn
flux with a relatively small energy - of the order of hundreds of kev, which
can be recorded with a rather small efficiency by Geiger counter due to the
bramsstrahlung. (But not by increase of intensity of primary cosmic rays).

Possibility of such interpretation is grounded on }the analysis of data
of the 3rd sputnik. A scintillation counter having a high efficiency for
photon recording was mounted on this sputnik. In this case, a rather

intensity of photons was observed. An in the region of]
this burst was observed, intensity of photons increased
fluctuations. “

t

those latitudes where .
and had strong

It 1s possible to explain the origin of these photpns by the bremsstrahlung

radiation of electrons with the energy of 10%ev. Thus, |
ray Intensity observed on the 2nd sputnik differ from t
at sea level and in the stratosphere (at the altitudes

Apparently, two types of variations are a.ve.il.a.‘ble.i2

18 caused by cosmic rays, and therefore it must correspi
the number of primary cosmic rays. Another rart of var
deal with cosmic rays. Apparently, a new radiation and

variations of cosmic ,
e variathns observed
£ 20-30 km).

A part of variations
ond to change of
lations does not
variation of the

intensity of charged particles and photons caused by this radiation were
recorded onthe sputniks with the help of apparatus constructed for the
of cosmic rays. These variations are caused by the radiation which can be

called as the "Earth radiation", i.e.the particles of hf

1gh energy originating

near the Earth and rotating around the Earth.
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A.I. lebedihBkij and one of us (S.N. Vernov) considered tne
possibility of storing a large numbr of secondary part;lclea near the
Earth. These particles are eble to move quasi-periodically from one
hemisphere to another. In the first approximation motion of the
particle in the magnetic field must take place in such a way that the
magnetic moment of the particle will be constant. Therefore, a charged
particle in "closed" in the region of a relatively weak magnetic field.
This particle is able to do a great number of oscillations and their
intensity must be very large. One of the sources of particles is the decay
products of neutrons emitted by the Earth under the action of cosmic rays.
On the other hand, particles of corpuscular streams emitted by the Sun can
be such a source. '

This phenomenon of "halo" of substance and high einergy electrons
can exlist around the other planets having magnetic field.
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