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references, The 4 most recent references to the English-
language publications read as follows: J. R. Storey, Phys Rev.,
113, 297, 19595 M. A. Pomerantsz, V. R. Poctnis, A. E. Sandsron,

J, CGeophys. Les., 65, 3539, 1960; J. J. Quenby, W. R. Webber.
Phil. Mag.., 4. 90. 1959; P. J. Kellogg, M. Schwartz, Nuovo

5
Cimento, 13, 761. 195G,

Card 3/3

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548720015-8"



08/09/2001 CIA-R

DP86-00513R001548720

T2 R

015-8

Yoo SURYRD , Fol.; PISeEIFD, M.t

Fanator of cosmic rayve accordine to the data of Lthe thira Soviet

artificial satellite. Isk.sput Zem. no0,311:3C-3L ‘A1, (Miks 15
(Cosmic rays--lieasurement) (artificial satellites)
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Tho squator of cosmic rays according to the data of the ithird
Soviet satellite vehicle. Geomag. i1 aer. 1 no.4:490-493 Jl-Ag
161, (MIRY 14:12)

1. Moskovskiy gosudarstvennyy universitet imeni Lomonosova,
Ingtitut yadernoy fiziki.
(Cosmic rays)
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VERNOV, 5. N., GORCHAKOV, Yo. V., LOGACHEV, Yu. I., NEETEROV, V. E., PISARENKD, N. F.,
SAVENKO, I. A., SHAVRIN, P. I.

"Investigations of Radiation During flights of Satelllites, Space
Vehicles and Rockets" -

Report vpresented at the International Conference on Cosiiic Rays
and Earth Storm, 4-15 Sep 61, Kyoto, Japan.

Waead d.C  1-70eT Gy
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LT Equator of cosmic rays wccord:ng o data of the second

Soviet gpaceship

NURECIIEOY-S IF Znurnel eksperimental’ney 1 +:.vetirheskoy fiziki, v. 41,

no. 3(9), 1961, 985 - 98¢°

“wy~, The use of earth satellites for deierainiag the equator of cosmic
crom which the structure of the geomagnsiic field can be determined
andi wiich permits the checking of the correctiness of the theoretical and
envirical approximation of this field offers s series of advantvages over
.-e measurements made on the earth. Thus, the eguater of cosmic rays
ni =somcially its effect on the geophysicsai phenomena can be accurately
The second spaceship also contaired a gag-discnarge counter
ere fed to & rate meter wnlich was zutometically interrcga-
al storage system every ihird Upon command from
informatisn stored bty this s¥s sranscitted  to the
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Gatellite croased the equator Since

aynseship often pagsed the radlntxnn he't  Gruy

Sor o degrees of lati1tude below 207 were used o oorder

formuala. The equator of cosmic Tay. oC .ned was compared with
: =

Comg
Sl L

L3l Ly
that caleuiated by o. J. Quenby ani W, 5. r \Ra!. 7: Phil. Mag.,
L, 11%9) by taxing acccount of a dipoi i1pole component of
thne geomagnet.c [field and alsc with tne e : iated by P. J.
: and M. Schwartz (Ref. 8: Nuovo L i 1353) in octupole
. raximation., This comparison showed me within the measure-
pent accuracy iimits. The authors thank 5 % Jernov, ®. L. Grigorov and
7. 0. lvanenko for discussion of the resuit.. Tiere arve | figure and B
references: 1 Soviet and 7 noa- Soviet, Th- +hr:e mosat important re-
cerepses to the Bnglish-language publicatic: 24 as follows:s J. R.
Stgrey., Phys. Rev., 113, 297, 195935 i, A, i tz, ¥. R. Potnis, A. BE.
Swninrin., J. Geophys. Res., 65, 353%, 10603 i _uenby, 7I.R.Webber,Phil,

1961
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,Wr;ﬂ) (1049, /4% 2)

Vernov, 5. N., Corresponding Member ol the AS US3R, Savenko,
,

I, A., Shavrin, P. 1., Negterov, V Y:,, and Pisarenko, H. .
"= IR e
Outor radiaticn belt of the Barth at 320 km altitude
veORICDICAL:  Akademiya nauk 335R.  Doklady. v. 140, no. 4, 1961, 737 -

TELT: The second soviet satellite whose orbit was at an altitude of 307 -
330 xm nad an autosatic storage system which en:bl: >d it to measure contin-
gously the radiation intensity in latitudes of +65 The scintillation
counter consisted of a $3Y-16(FEU-16) pnotomult‘pler and a NaI(Tl) crystal
Trhe energy threshold of this counter was 25 kev. A CTC-5(8T5-5) Geiger
counter was also used. Heasurements showed that taie counting rate of the
scintillation counter, from the zquator to latitud:s of z4C - 50°, increased

p

- 2 - 2 . 2

from 3 - 5 puls.s/cm :sec to 10 - 12 pulses/cm .se: In latitudes from
+500 to +65°, the counting rate increased to 20 - 500 pulses/cm®-sec in
most casss. The authors issume that this increase in x-ray intensity is

particles of the radiation belt of the Zarth. To prove this
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Sarth ... B104/3:08

. the relations between the ~ones of high
and southern hemisprer:s are studied

furce of the geom

tensity =t 320 km from the Barth

Trhe indicztioss of the two count
and energy of the radiation.

intensity record i
slowe: dowm iy casing

P Ivanenko, znd V
t:ble,arnd 6 references:
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Loskovskiy gosudarstvennyy universit:t im M. V. Lomonosovs
(iicscow State University imeni B V. Lomonoscy)
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RIS Yernov, 3. N., Corresponding iember A4S USSR,
Snavrirn, P. I., Pisarenxo, N. F.

RERPER S

Tiiscovery of an inner radiation belt at 320 km altitude in
the region of the South-Atlantic magnetic anomaly

tkxademiya nauk SSSRH. Doklady, v. 1.0, no. 5, 1921,

ToXT: The paper renorts on the discovery and investigation of the inner
radiation belt by the second Soviet satellite. Th: radiometric apparanis
“us= dischrrge counter CT(—S(STS-i) and scintillat.on counter ¢3y~16(FEU~36}
w1t ual(T1l) errstal) carried on the satellite recorded increzsed radisticn
sity above thne magrnetic anomaly in the South itlantic. Tne scintills
counter recorded particles with a threshold of 25 kev and the total

N4

. 1%
Tl

HEY

t
o
release of energy in the crystal. Analysis of the data lezds to the
i51lowing conclusions: The increased radiation intensity revealed 1o the
sustors by the flights of the second Soviet satellite at 320 km elcitude
sheve thne Brazilizn masnetic anomalyisattributable to the inner radiaticr
Simoe 1o inner radiation belt has been found north of the geomas
tna reflection points there lie higher tran in the anomalous
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Jiscovary ot an inner rad:istion. . BE125,/B135
ASDOZTATION : ovskiv gosudarstvennyy universitet im. M A, Lomonocsova
cow State University imeni & Vo Lomonoscov)
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PISARENKO, N. F., SAVENKO, I. A., CHUDAKOV, A. Ye., SHAVRIN, P. I., VERNOV, S. X.
GORCHAKOV, E. V., LOGACHEV, Yu. I., NESTEROV, V. E.

"Investigations of Radiation During Flights of Satellites, Space
Vehicles, and Rockets."”

Soviet papers Presented at Plenary Meetings of Committee on SpaceCREsearch
(COSPAR) and third International space Sumposium, Washington, D. C.,
23 Apr - 9 May 62.
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S/865/62/002/000/018/042 fif

D405/D301
UTHORS : Nesterov, V.Ye., Pisarenko, N.F., Savenko, I.A. and a
‘ Shavrin, P.I. I
YIVLE: Ionizing radiations at altitudes of 180-340 lm and
the radiation hazard to manned space flight ?
SOURCE: Problemy kosmicheskoy biologii. v. 2. Ed. by N. Sisé;-
kyan and V. Yazdovskiy. Moscow, Izd-vo AN SSSR, 1962,
170-190 N
WEXT: The experiments, conducted on the Second and Third |

Space Ship yielded the following new results: An external radiation |
belt of the Garth was detected at an altitude of 180-320 km; its

boundaries were delimited at all longitudes. The dependence of the
intensity on longitude was established for the external radiation

belt, the intemsity increasing sharply in the South Atlantic and in
other regions. A lowering of the intermal radiation belt to 230~ i
320 km was observed in the region of the Brazilian magnetic anomaly.
'"he distribution of cosmic radiation around the globe was measured.
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Ionizing radiations ...

: geogrop
z2re deternined.
aquinment consisting of scintillation
cquibment enanbled the determination of
o cotinate the energy of the
doge~-wate; by using memory devices

;as possidle to conduct these measurcments
“he average absorbed dose-rate was 3.5 and

3acond and Third Space Ships respectively;

iaside the space ships varied betweeun 0.35

st the Dosition of the orbit with respect to the radiation belts.
74 =as found that the proton fluves of

«ion of the 3razilian anomaly may give

o the dose-rate.

not danmercus to astronauts.

v3 wrad/day.
sudes nay lead To sone specific,
-ifich are not cbserved at sed level.
R fchandd
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jc distribution and the magnitude of absorbed dose-rates
These results were obtained by meahs of radiometric
and Geiger counters. ;

particles and to measure the absorbed
with 24 hour storage capacity it:

The averarc dosc-rate of 3.5 and 3.3 mrad/day is
at 3520 km the absorbed dose-~rate was
The presence of primary cosmic radiation at high alti-
though rare, biological effects

In the case of flights of not
lon7 duration at altitudes of 230~

Tiinee ST T ot b i
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This
the nature of the radiation,

around the entire globe. -
8.3 mrad/day for the i
the absorbed dose-rate
and 0.7 mrad, depending

+ne internal belt in the re-
a substantial contribution

300 km, only solar cosmic
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5/865 62/002/000/018/042
i i D
ronizing radiations ... D405/0301 :
1 iation . .
1§ ation, produced in chromospheric bﬁgigi, ganiﬁgeiggg ig;gd;izlo :
Sor ic-radiati sts dur -

nazard. Some data on cosmic-radiation ou 5 :
iinrea. sSystematic forezcasts of solar_bursts acgompigzeirzzegzion
eqiésion of cosmic radiation are very important fqrf eczsting Lom &
o% ;xaosure to radiation hazard. Such a method ofl.or B ooty
be the recording of gamma radiatlondon {he gpﬁgevsglp$habanskiy and?’
‘ i igi i iatio evelope Lo 5
of the origin of cosmic radiation, ped by V. adiation at
... Severnyy is true, then any appearance 0 0 on. &
the moment Zg solar bﬁrsts ought to be’accompanlcd bytthg eztiztggy :
of «omma raciation. Summing up, the aogorbed dosg;ﬁi eltgtude neL
denendent on the inclination of the orbit, the g%l;e a?e Lt ares
the thickness of the space ship's protection. e .gur
and 3 tables.
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L2155
s/203/62/002/001/003/019
e s 1023/1223
AL HORS . "owr'xxl“,.’i.'.., ~avenko,I.A., Shavrin,P.1., Nesterov,V.Ye.
and Claoaroanca, N0F, T s
TiTLE: Larth's roadlatlon belts at 180-250km holght

SIUUIDITAL: Gaommgnetlzm 1 Aeronomlya, v,.2, no.l, 1962, 41-47

SOKAN v" cosmle rays and radiation belts at the

naletlh oof BVLEG e Hfalﬂnd by the second Soviet ccsmic

sntaellite. The *11vd cosmblc space~ship, leunched on December 1,

1362 with a neriges of 18dum, apogee of 250km and an 1nc11nat;on

of 050 measured the Intensity and geographical position of the

rad atlon belts in the heizht range 180-2560km. The apparatus

consisted of a lal{Tl) crvstal (a cylinder of l4mm heignt and - iy

359mm dilamebor) with a photormltiplier and a gas counter. The

arvatal counted all prrticles above 25kev and messured the tobtal

anerpy disslpation in it. The counting ratas increase from the

squator to higher latitudes: of the counter from 0.8 to 3,2 counts |
cme .sec

R, . e
ROUAR The disovr i
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Sartnt's rediatinpg belvs...
Tormonosovs, Instiiit yadernoy flziki (ioscow State

iiniversity im, M.V, Lomonosov, Institute of Nuclear
’hvsics)

hugnst 8, 10961
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32.79 _
_— $/026/62/000/002/002/004
|7 1400 D036/D113
AUTHORS: Savenko, I.A.;, Pisarenko, N.F.; ShaV(ip, P.I.
TITLE: Space flights and the radiation hazard

PERIODICAL: Priroda, no 2, 1962, 40-48

TEXT: This popular article deals with radiation hazards in space flights,

The system of measuring radiation doses in rads, cosmic radiation at the

Earth's surface and at low altitudes, the effect of solar radiation on

primary cosmic radiation, the radiation belts of the Earth, radiation

connected with solar flares and dosimetric measurements made on board the X/
second and third Soviet satellites in August and December 1960 are discussed. 7
The dosimetric measurements are shown in charts and a graph The maximum
permissible dose in the USSR for persoms working continuously with radio-

active materials and ionizing-radiation sources 1s 0 1 rems per working

week. A group of scientists led by S.N. Vernov, Corresponding Member of the

Card 1/3
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S$/026/62/000/002/002/004
Space flights and the radiation hazard D036/D113

AN S35R {AS USSR), established the magnitude of the flux of primary particles

in interplanetary space on the basis of data obtained by cosmic rockets; 2

1n 1959, a period of 1ntense solar activity, the flux was 2 particles./cm . /
sec behind a protective screen about 1 g/cm® thick, giving about 15 mrads per j/
24 hours Besides the inner and outer radiation belts of the Earth, Soviet ’
scientists also located a third belt 50--60,000 km from the Earth's center;
however, the low energy of i1ts particles {a few hundred ev) means that this

belt does not constitute a radiation hazard The Soviet dosimetric

measurements showed the fcllowing: The trajectories of the second and third
Soviet spaceship-satellites are safe from the radiation point of view.

Protection from the outer radiation belt is possible by suitable shielding:

during the flights of the first, second and third Soviet cosgic rockets

through this belt the total radiation dose behind a 1-2 g/cm“~thick screen

d1d not_exceed 0.1 rad. In the inner radiation belt, a shield several tens

of g/em® thick wouid be required, therefore this belt should be avoided.

Card 2/3
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sel 75
$/026/62/000/002/002/004
Space flights and the radiation hazard D036/D113

Other planets may also have radiation belts. Radiation resulting from solar
flares 1s the main hazard. Selar flares producing a dose of 10 rad/hr behind
a screen several g/cm -thick occur 3-7 times annually, more intense flares
less often. For future flights,a special well-shielded cabin should be
provided for protection during the flare, or else it should be possible to
terminate the flight in good time. There are 8 figures and 3 references, 1
Soviet and 2 non-Soviet. The two English-language references are: "Journal

of the Astronauticel Science, 1961, No. 3; "Nucleonics", 1961, No. 4 (USA).
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$/560,/62/000,/013/002/009
1046/1242
AUIHORS: VYernov, 3.M,, Suvenko, I.A., qh_xrln+,E*If,
Hesterov, V.., -nd Pisarenko, N.F.

Hndintinn belts oif the earth at altitudes from
180 to 250 km

Akademiya nuk S5533R. Iskusstvennyye sputniki
7emli. no.l), I'oscow, 1962, 67-74

TEXT: Assuming identical nltitude dependence of the
radistion intensity in the northern nnd-the southern hemispheres,
it is shown from measurznents mnde on the third orbital space ship
on December 1, 1960 (orbital dnta: perigee 187 km, apogee 265 km,
inclinntion 65°) that the radiction intensity in the outer belt
decreases by a frctor of 2 between h = 235 km and h = 185 km.
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Radiabtion belts of the 2-rth...

Comparison with the J.wiinss o. the second orbital spaceship shows
that in the hi-h radintion-intensity region in the Southern itlan-
tic the bremsstrahlung intensity has increased with the 100 km
decrease in altitude and the entire region appears to have shifted
to the wnorth-west. This - nom-lous beh-vior may be due to either
the mrznetic storm of November 30 and December 1, 1960, or to some
new phenomenon on the inner beund:ry of the radiation belts. The
average bremsstrahlung ener:y i1or the outer-belt electrons is

E, = 2.107 eV; the correspondin; electron flux is 2.107 particles
em~2 sec™l, The rodirtion over th.: Brazilian magnetic anomaly is
due to the protonz of the inner r.diation belt; the particle count
in this region (Geiger counters) drops from 10 particles ,cm—2
.sec~l at h=320 km (orbitnl ship II) to 2 particles .cm=2 .sec~l
at h=220 Jm (orbital ship III). There are 6 figures and 2 tables.

SUBMITTED: Sexcnember 12, 1961
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AUTHOHNS:

TITLE:

SOURCE;

TELT:

S,/560/62/000,/01 3/003/009
1046/1242

Savenko, I.i., Shavrin, P.I., and Piscrenko, NL.F,

S0ft corpuscular radiation ~t an altitude of
320 km in near-equatorial latitudes

Akademiy~ n-~uk 33SR. Iskusstvennyye sputniki
7emli. no.1l}. Moscow, 1962, 75-80

"he CsI(Tl) counter mounted -on the skin of the
second 3oviet orbital spaceship detected strong corpuscular radji-
ation at altitudes of about 300 km in the near-e uatorial lati-
tydes in the 150°E to 150°% zne. This radintion is quite soft%,
since it was detected by the inuer counter situated behind a layer
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Soft corpuscular radistion a2t. ..

of about 5 g.em~2, The observed

radiation can be envisinned as 104 eV elect

of 5.109 particles.cm—<,sec-1l,ster.

charged particles in these re;ions is still unknown.

5 figures,

SUBMITTED; September 12, 1961
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AUTHORS: Savenko, I.A,,.Fisarenko, N.F., Shavrin, P.I,,
and I'apkov, 3.0
TITLE: Mersureumcnt of the absorbed radiation dose on

the Soviet orbital spaceshlp IIT

SOURCE: dkademiyn nnuk 35S5R. Tskusstvennyye sputniki. y
7emli. no.l3. Moscow, 1962, 81-84

TEXT: The third orbital spaceship launched on December,
1, 1961 (perizee 187 km, apogee 265 km, inclination 659) regis—-
tered the absorption of radintion doses at altitudes of 180 to
250 km (avernge of 6.9 r~d per 24 hours, or 0.35 to 0.6 rad
per orbital loop, dependins on the geographical position). These
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Measurement ot the...

results, combined with the d-_to produced by the second orbital %

ship ror altitudes ot 306 to 339 km, show that space flight is
virtually safe »t altitudes below 350 km, when there are no solar
chromospheric flares. %here nre 2 figures.

SUBMITTED; October 10, 1961
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: Pb-4  TT/AR/GW/K . $/0293/63/001/001/0172/0175

] ACCESSION NR: AP3007348

. AJTHOR: Savenko, I. A,; Shavrin, P. I.; Nesterov, V. Ye.; //5/
i Pisarenko, N, F.; Tel'tsov, M. V. V47

L4 ‘
TITLE: Cosmic radiation\conditions on the eve of the flight of
snaceships "Vostok 3"Wand "Vostok 4"\0/
—estox J. /ostok 4

SOURCE: Kosmicheskiye issledovaniya, v, l, no. 1, 1963, 172-175

TOPIC TAGS: <cosmie radiation, space satellite, spaceship, geiger
crunter, scintillation counter, radiometric measurement, radio-
metric equipment

ALSTRACT: The following identical equippent was carried on board
Soviet satelli:es Cosmos 4Vand Cosmos 7Vto measure radiatio® con-

¢ tions along :he routes of tg; proposed Vostok 3 and Vostok 4
fiights: ') geiger counters \type STS~5: 2) alscintillation
counter :onsfc:inp OF an FEU Bhotomultiplier and a CsI(Tl) sensing
cvystal, the latter comnletely surrounded by a retarding layer of
. mere than 3 g/cm? [material not specified]; 3) another scintillation

BT e e e g e v U Sy
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counter of identical type but with the crystal protected by a layer
of only 2 mg/cm? over 30Z of its total solid angle and the rest of
its surface completely shielded. In both the scintillation’ counters
the crystals were 30 mm in diameter and 20 mm high. The first scih-
tillation counter was placed together with the geiger counters in |
a common package inside the satellite, and the second was mounted
in a package fixed to the extermal surface., The crystal counters
recorded both particle count and cunulative energy levels above

a fixed threshold. When gamma quanta played an important role, a
comparison of geiger and scintillation counts made analysis of the
radiation spectrum possible; the ratio of integral photocurrent to
the pulse count gave the average energy vield for one crystal-
recorded particle. Both geiger counters operated one common

tcaler system whose ocutput was continuously telemetered, Data

i from all counters was also storable in a 100-min capacity memory

: which was interrogated at 40-sec and 2-min intervals from earcth.
Preflight calibration was made against a Cs!37 source. Analysis

of the data showed that radiation intensity in the 210- to 370-km
region registered by Cosmos 7 in late July 1962 was considerably

Card 2/3
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N .
higher than the levels found by the second and ‘third Soviet space-
ships and by Cosmos 4 (26-29 April 1962); this difference was at-
tributed to the U.S. thermonuclear test over Johnston Island on
9 July 1962, The mean daily dose as recorded by Cosmos 7 was

45 mrad, which was not cqnsidered sufficient justification for
postponement of the planned Vostok 3 and 4 flights. "The authors
thank S. F. Papkov, A. F. Tupikin, and L. A. Smirnov for their
assistance in carryving out the experiment.” Orig. art. has: 2
figures.
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ASSOCIATION: none
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SAVENKG, I.A4.; PISARENKG, N.v., SHAVRIN, P.I.; NESTEROV, V.Ye.
check during the flight of the spacaships "Vostok-3"
ok-i." ¥osm. issl. 1 no,1:176-173 Jl-Ag 163,

(MIRA 17:4)
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SHAVAIN, P. I.; SAVENXO, I. A.; PISiRHO, N. P.; XN=ESTExOV, V. Te.;

"Controlling a level of cosmic radiation during the flights of the"Vostok-3", "Vostok—-4
"Vogtok-5" and"Vostok-6" space ships. (USSR)

Report submitted for the COSPAR Fifth International Space Science Symposium, Florence, Italy
-20 May 1964.
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SAVENKO, I. A.; SAVUN, O. Ls

" A Study of the Barth's radiation belts in the region of the yrazilian magnetic anomaly at
altitudes of 235 to 345 kms. (USSR)."

Report subaitted for the COSPAR Fifth International Space Science Symposium, Florence,
Italy, 8-20 May 1964.
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VERNOV, S.N.; SAVENKO, I.A.; SHAVRIN, P.l.; IVLRSKAYA, L.T.

alzitude of

arthls radiation belts at &n
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ACCESSION NR: APL0262L0 5/0293/64/002/001/0136/0146

AUTHOR: Vernov, S. N.; Savenko, [. A.; Shavrin, P. |.; Nesterov, V. Ye.;
Pisarenko, N. F.; Tel'tsov, M. V.; Pervaya, T. {.; Yercfeyeva, V. N.

TITLE: Some results of radiometric measurements atheights of 200—400 km during
1960-1963

'SOURCE: Kosmicheskiye issiedovaniya, v. 2, no. 1, 1964, 136-146

" TOPIC TAGS: artificial satellite, radiation dose, radiation belt, cosmic radia-
tion, cosmic ray, solar activity cycle, artificial radiation belt, space flight,
astronaut

. ABSTRACT: Measurements made by 15 satellites and spaceships (the second and third
spaceships, satellites of the '""Cosmos'' series, and '"Wostok'' spaceships) during the
period from August 1960 through June 1963 at heights of 175-405 km were used to
determine the daily values of the radiation dose for various flight trajectoriesy
these doses were 10-55 mrad/day and are not dangerous for astronauts when the
shielding of the ship is denser than 3-5 g/cmz. At the time of measurements {n
April 1962 and June 1963 it was found that there was an increase by a factor of 1.2
in the intensity of cosmic radiation in the high latitudes where the magnetic rigi-
dity dga;)not excecd S.U Bev. There was no in:rease of intensity in the equatorial
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"latitudes (magnetic rigidity greater than 5.4 Bev). These facts confirm the assump-
tion of a genetic relationship between excess cosmic radiation-recorded at heights
of 200-400 km and primary cosmic radiation. Using mirror points at heights of

about 350-370 km, it was possible to determine the lifetime of the particies of the
artificial radiation belt as approximately 3 months. For orbits of 210-369 km the
dose caused by the artificial radiation belt 20 days after its formation was almost
3 times as large as the dose caused by cosmic radiation in the natural belts. The
dependence of the mean daily intensity caused by the radiation belts on height was
determined. In an orbit of 207-407 km this intensity was 5.6 times as large as in
an orbit of 209-301 km. The contribution to the dose by the radiation belts for
satellites with an apogee of 400 km becomes equal to the dose caused by cosmic radi-
atfon. A table in the original article lists the characteristics of the radio-
metric apparatus carried aboard the '*Cosmos'! satellites; another table lists the 15
satellites and spaceships and the absorbed dose measured by each. '"'"The authors ex- '
press thanks to S. F. Papkov, Yu. V. Trigubov, 0. I. Savun, A. F. Tupikin, and L. A.
Smirnov for participation in developing the apparatus and making the experiments

and to Prof. N. L. Grigorov for participation in discussion of the results Orig.
art. has: 2 figures, 2 tables, and 9 formulas,
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ACCESSION NR: AP4026241 . $/0293/64/002/001/0147/0149

AUTHOR: Savenko, I. A.; Pisarenko, N. F.; Shavrin, P. I.; Nesterov,
V. Ye. :

TITLE: Measurement of total radiation dose aboard Vostok=5 and -
Vostok=—6

SOURCE: Kosmicheskiye {ssledovaniya, V. 2, RnO. 1, 1964, 147-149

¥ ; 7 R : .
TOPIC TAGS: radiation monitoring, radiacion dosimetry, onboard
dosimeter, absorbed dose, RBE dose, Vostok=5, Vostok-6

ABSTRACT: Dita from onboard radiation meters (gas-discharge type)

indicate that the total absorbed radiation dose was 50 mrad for

By*kovskiy (Vostok=5, 119-hr fiight) and 30 mrad for Tereshkova i

(Vostok=6, 7l-hr £light). Flight data for the two spaceships were as’

follows: :
Vostok=3 Vostok-6

orbit time 88.37 min . 88.3 min
Apogee 222 km 231 km
Perigee 175 km - 181 km

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548720015-8"



"APPROVED FOR ,
o 08/09/2001  CIA-RDP86-00513R001548720015-8

S R S T A s T

N i R N - T%

FUTER e SRS S TS

: )
ACCESSION NR: AP4026241

l :
Primary cosmic radiation, radiation belt particles, and cosmic rays
originating yith solar chromospheric flares were the types of hard
radiation mopitored. Heliomagnetic and geomagnetic conditions were
comparatively quiet during the period of the flights; a few flares
aot exceeding 2 points on the scale in intensity occurred, but were
not accompanied by any significant corpuscular streams in the space
near the Earth., Fig, 1 of ?nclosure shows radiation data during a
70-hr segment of the flights. Although the does rate on Vostok=3 and
Vostok-4 was ,higher on orbits passing through iae Brazilianm and South
Atlantic anomalies than for other orbits, the dose registered on
Vostok=5 and Vostok-6 was linearly dependent on the time o° flight for
all orbics, {ndicating that radiaction belts added little tc the total
dose during the latter flights. Values for both Vostok=5 and Vostok=-6
fall in a siﬁgle scraight line, jndicating a measured dose rate of
8 mrad per diem, oOr 0.33 mrad/hr. Comparison with the dose rate meas~
ured for Vostok=-3 and Vostok=4 (14 mrad per diem) in August 1962 shows
a decrease in radiation {ntensity at altitudes in the neighborhood of -
200 km. This is most likely due to decay “(at least at lower altitudes
~of the artificial gpdiation belt grouted by upper atmosphare nuclear
tests in 1912. Orij;. art. has: ,,1 figures. .
i’ 4
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AUTHOR: Savenko, I. A.; Shavrin, P. L.j Pisarenko, N. F.; Nesterov,

V. Ye.; Tel'tsov, M. V.; Yerofeyeva, V. N.
y

TITLE: Measurement of soft radiation in the equatorial latitudes from
the "Cosmos—~4" satellite

SOURCE: Kosmicheskiye issledovaniya, V. 2, no. 1, 1964, 150-153

] B s L] ]
TOPIC TAGS: radiatiom measurement, radiation belt, cosmic ray equator,
sputnik, satellite radiation measurement, Cosmos-4, soft radiation,
count rate, energy release, corpu§cular radiation Ve

ABSTRACT: The second Soviet sputnik (19-20 August 1960) carried a

; scintillometer for recording intense, sporadic streams of corpuscular

! radiation in equatorial latitudes. Since this detector was designed

to measure total flux energy of the particles and energy release within
the erystal, the number of impulses was not directly recorded, and
particle flux had to be determined from energy release in the scintile~
lometer on the basis of various assumptions as to the nature of the
particles involved and their average enexgye. To check conclusions

Cord 1/4 ) o .
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drawn from the data obtained by the 1960 satellite, Cosmos=4, launched
26 April 1962, carried am egternal scintillometer capable of meas-
uring not only total energyj release, but also the counting ‘rate of par-
"ticles with energies greater than 100 kev. Table 1 of Enclosure gives
the counting rate N (particle/cm?/sec), the energy release E '
(Mev/cm?/sec), and the ratie E/N (kev), representing ‘the average energy
release per single registerpd particle. Values in the table are aver-
aged over the flight segment falling within 10° of the cosmic rTay :
equator for 13 crossings of the equator, As can be seen, the E/N

values are of the order of 100 kev. However, if E/N actually represents
readings caused by the simultaneous striking of the counter by two oT
more electrons with subthreshold (<100 kev) energies, then the- count
obtained may actually reflect a flux 0of 10%/cm2/sec with energies of

6 x 10" ev, a flux of 105/cm?/sec with enetﬁies of 3 x 10" ev, or a
flux of lOé/cmz/sec with enérgies of 1 x 107 ev, Since large fluxes
with energies of 10 kev were not observed stationarily, the energy of
the recorde@ electrons must exceed 3 x 10% ev. The occurrence of such
electrons may possibly be related to seepage from radiation belts or
eclectrical gprocesses in the ionosphere. The results confirm the
presence, apparently constant, of low=intensity (102 to 10° ‘parti-

; cle/cm?/sec/steradian) eledtron srveams with energies greater-than-v: =

-

Cord 2/4 g e e e e e e Ny

R . S R,

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548720015-8"



APPROVED FOR RELEASE: 08/09/2001 CIA RDP86 00513R001548720015 8

B i s IS BN L AR SRR TN AR PR SR
B P o A RES I “ :‘-f!’: SERGSEVHEISTRIRIR B e R T T

N T S ER T

ACCESSION NR: AP4026242

00 km over the equatorial zone. No regular
y on time was observed.

30 kev at an altitude of 3
dependence of fntensity and average energ
Orig. art. has: 1 table and 1 figure.

i ASSOCIATION: none

| SUBMITTED: 20Sep63 DATE ACQ: 16Apr64 ENCL: Ol
. . _ _ )
SUB CODE: AS NO REF SOV: 009 OTHER: 000

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548720015-8"



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548720015-8
e O R L T A R B e S T R S HE

I

BASILCVE, R, M,; VERROV, S. N.; NESTEROV, V. Ye.; PISARENKC, N. F.;
SAVENKO, I. %A. ; SHAVRIN, P. I.

rom 200 to 350 km.

Javestigating cosmic radiation at altitudes o, 3t

with "Kosmos 4" and " Kosmos 7" satellitecs. Kosfrf;i?STE;Q )
280-288 Mr-Ap 1'64. (TRA 17:5
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AUTHOR: Vernov, S. N.; Yerofeyeva, V. N,; Nesteroy, V. Ye.; Savenko, I. A,;
Shavring.;.'—P.. Ia .

TITLE: Geographic position of the maxima of particle intensity in the outer
radiation belt at low heights

SOURCE:; Kosmicheskiye issledovaniya, v. 2, no. 2, 1964, 289-295

TOPIC TAGS:. upper atmosphere, radiation belt, outer radiation belt, aurora,
radistion intensity maximum

ABSTRACT: As a result of investigations by the second and third Soviet space-
ships, the position of the maxima of intensity of particles in the outer radia-
tion belt has been established experimentally at all longitudes., The experi- .
mentally determined intensity maxima in the outer radiation belt are situated
at different longitudes approximately along the drift paths of the mirror poiants.
However, in two ranges of longitude (from -150 to -}10o and from -50 to -109) in
the nozthern hemisphere and in magnetically conjugate regions there is a dis-
placement of the position of the intensity maxima in the direction of greater
_values L. In the first of the mentioned regions the position of the maxima of

Card 1/%
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frequency of occurrence of auroras also is disp}aceﬂ in the direction of larger L.

aAs a result of investigations made on the satellite "Kosmos-4" it has been found
that in a broad répge of longituﬁea there is a Qisp}acement of the intensity

maximum in the outer radiation belt on magnetically, quiet days in the direction
of greater latitudes than is the case on magnetically disturbed days. Fig. 1 of

the Enclosure shows the geographjc pbsition of the &axima of intensity of parti-
cles in the outer radiation belt at low heights, "I'he authors thank M. V.
Tel'tsov and N. F. Pisarenko for;paqcicipacion jn tpe experiment, L. V. Drozdova
and 0, F. Gorskaya for asslstance {n finalizing the data and V. Gess who furnish-

ed the maps of, drift paths at various heights". Orig. art. has: 5 figures and 1

table.
ASSOCIATION: None -
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Fig. 1. Geographic position of the maxima of intensity of particles in the outer
ragiation belt at low heights. The filled circles and squares denote experimen-
tally determined points of the maxima found from flights of the s.cond and third
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Fig. 1 (cont.) spaceships respectively; the crosses denote magnetically conjugate
points for maxima measured on spaceships; the open squares denote experimentally
determined points of the maxima obtained during the flight of the satellite
"Kosmos-4'": the triangles denote magnetically conjugate points for maxima measured
on the satellite "Kosmos-4"; the lines denote the drift paths of mirror points (at
lesser latitudes for L = 3 and at greater latitudes for L = 4).

- _w{ertical: geographic latitude; horizontal: geographic longitude
Card 4/4
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AUTHOR: Vernov, S. N.; Nesterov, V. Ye.; Savenko, I. A.3 Shavrin,

i P, I.; Sharvina, K. N.

TITLE: Geographical intensity distribution of radiation in the région

0f Brazilian magnetic anomaly at the height of 300 km

'SOURCE: Kosmicheskiye issledovaniya, v. 2, no. 3, 1964, 485-491

TOPIC TAGS: artificial satellicé, geomagnetic anomaly, Geiger counter,
oscillation counter, isoline, nuclear burst, artificial radiation belt,

rgdiation.intensity, inner belt

"ABSTRACT: Data from Cosmos 4, Cosmoes 7, and Cosmos 15, which passed
through the region of the Brazilian geomagnetic anomaly at! the hefights
of 235—340 Km, have been studied. Charged particles were counted by, .
Geiger and oscillation counters. The results of processing are Te- - |
presented graphically by isolines, and the numerical values are given
in a table. The numbers of the table show a difference between the
two measurcments. The data from Cosmos 4 wvere obtained before a nu-= |
clear burst in the atmosphere, and the data of Cosmos 15 were obtained
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after thesburst., The difference is created by an artificial radiation
belt caused by the burst. The radiation of the artificial belt con-
'gists of electrons with energies of about 1—7 Mev, which have been

recorded in the region of the Brazilian anomaly. The radiation inten-
~ sity in the inmner belt and in cthe artificial belt is approximately
‘equal, Orig. art. has: 3 figures and 3 tables.

ASSOCIATION: none
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AUTH®R:  Vernov, Se N.§ Savenkoy I. A< Shavrin,.P..I.3 Resterov, V. Ye.; -
Pisarenko, N. ¥.; Basilova, R, N. TR e

| TITIE: Study of cosmic rays at high altitudes / Report of the All-Union
| Conference for the Physics of Cosmic Rays, held in Moscow, 4-10 Oc T

| SOWCE: AN SSSR. Iavestiya. Seriya fizicheskeya, v. 28, no. 12, 1964, 2045-2048 .

| TOPIC TAGS: _cosmic re \,{ astrophysics, satellite data analysis

| ABSTRACT: Measurements of the intemsity of chaiged particles that were conducted .
' peyong the limits of atmosphere yielded values for the intensity which exceeded :
, many times the intensity of the parimary cosmic rays. Two hypotheses for the
§ . nature of this vexcess" energy are examined on the basis of changes in the
‘ ‘counting rate of the STS-5 counter on the Kosmos-4, Vostok-5, and Yostok-6
| satellites during the period from August 1960 to Jume 1963. The variation
. and geographic distribution of the intensity were recorded at altitudes of
' 200-300 kilometers, and analysis of the counting rate showed that the change
'in the counting rate is the same as that obgerved in comsic rays in the atmos-

: phere.

' iCurd 1/2
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' ' Examination of the

the STS-5 showed a unique relati
threshold magnetic hardneas of the poin

geographic distribution of the counting rate og_ -
onship between the counting rate and the
t of measurement,:

H
H

Orig. art. has: 3 graphs, 2 tables
ASSOCIATION: none
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AUTHOR: ~ Vernov, S. N.; Savenk&, I. A §g§x;in, Pol-s : T
Nest:rov, -V. Ye.; Pisarenko, N, Er;.ﬁhnzxinn*_xi.n, ) CoL

, . P

ITLZ: Data on the earth's radiation.belt@Qthained during ‘the. Cosmos
Plights at altitudes of 200 —100 km. Report presented at the ..
Vesesoyuzhoye soveshchaniye po fizike kosmicheskikh luchey (All-Union:
Conference on Cosmic Ray Physics), held at Moscow, 4-10 0ctober.l963L

- SOURCE: ' AN SSSR. Izvestiya. Seriya fizicheskaya, V. 28, no. 12,
1964, 2049-205T, | - e E T T

T

TOPIC :TAGSH “3atellite, radiation density, electron density, solar -
. ee¥ii¥ty, rediation belt, cosmic ray’ : '
. LA LA . N

YEINAG

ABSTRACT: Some data on the earth's radiation belts collected during
the Cosmos series\’in'1960-1963 at altitudes below 400 km are presented
Data obtained Trom Cosmos=b\indicate & maximum density shift within . .
the outer radiation belt over a broad interval of longitude during
magnetically quiet days. At the same time, an increase of average

density was also noted within the radiation belts. From data of
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Mosmos~T.. and Qosmos-liazhe geogréphical,distribution of electron den=~
sity in.the Brazilian anomaly at an altitnde of approx 300 km was L
determined..  This distribution roughly -coincided with electron dis-
tyibution in.the inner -radiation belt measured by Discoverer-3l. - The
ekistence .of electrons with energies exceeding 2 Mev vwithin the inner.
rﬁdiatign.belt are indirectly jndicated. During the flight of Cosmos-
3B April 1962, the counting rate of the Geiger counter shoved a four-.
$51d increase, over..satellite measurements made in August 1960. . ‘Thée " -
rpte of increase coincided with the proton-density change within the -
jnner belt during the period of the transition to minimum solar ac-

tivity (and decreased atmospheric density). Orig. art. has: 6 fig~

; uges.
s s,

| ASSOCIATION: nome = .- 5
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. AUTHORS: I. A.; Pisarenko, N. F.; Shavrin, P. T.5 75 '

Nesterov, V. Xe A L

© YTTLE: Monitoring the cosmic radiation level during the time of”
" Flight of the space ships Vostok-3, Vostok-l, Vostok-5, and Vostok-6 -
o : y i : S U
. ' SOURCE: Moscow. Universitet. Vestnlk. " Seriya 3. Flzlka, -
. mstronomlya, no. 2, 1965, %0-u3

;f,;

- ‘ RS i .
| TOPIC TAGS: space radiation) radiation shielding, space capsule,
 astronaut protection/Vostox " - T

-1 ABSTRACT: The space capsules in question were provided with-a dos- ¢
o igggy;gwapggpggpSVEonsisting of a transmitter (gas-discharge counter . i
ST jation) and a memory circuit, and was connected by el
" telemetry to a sclentific coordination center, which received data
*  from varicus polnts concerning the solar activity and the radiation = -

level in space. In spite of the occurrence of certain high intensity .

molar flares and in spilte of the artificial radiatlon belt produced = -

o lead 1/2

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548720015-8"



"APPROV
e E RRELEASE 08/09/2001 CIA-RDP86 00513R001548720015 8

- L 5839165 . , : S
ACCESSION wRe  APSOL1501 T R if) Sigf

by the thermonuclear explosion in the region of the Johnstor Island ini’
the Pacific (2 July 1962)i, it 1s concluded on the basis of “he accum--|.
‘E ulated data that the- astronauts were not exposed to dangerous radiation'j'

puring the flights of a.11 these capsules. Original ar’cicle hass’ L
figures _ , _
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' pITLE: Electroa intensity of radiation belts at altitudes of 180-330 km in

: ;-.qv»—‘ﬂ"—"'—-—"“""-
. conjugate reglions with negative geomagnetic anomalies

v. 3, no. 1, 1965, 128-134

e e S 2 S 7

; SOURCE: Kosmicheskiye igsledovaniya,

aeronomy, geomagnetism, gemnagne-- L

CpoPIC TAGS: electron intensity, radiation belt,
outer radiation belt,

' tic anomaly, Coulomb scattering, atmospheric radiation,
" conjugate point . -

ird Soviet satellite-ships have been used im.i-
;an investigation of the asymmetry of the electron {ntensity of the radiation belts !
! at conjugate points in 2 case when one of them is underground. The re cording  :

instruments of these satellites made it possible to determine the planetaxry dis-

gribution of jntensity at heights of 180-330 km. The data used were from a scin- oo
- tillation counter recording mostly the bremsstrahlung of electrons. The informa= 4

¢ tion was obtained during aperiod of approximately 24 hours. ‘Comparison of the L
- pounter readings at the same point in space, obtained cn different flights, indi-

‘Cord 1/2 . .. I .

. ABSTRACT: Data from the second Vand th
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: the pelts occur with time.
> Morthern ilemisphere in a region conjugate with the |-
n the Southern Hemisphere in 8 region conjugate with

South Atlantic anomaly and i ' :
f the leakage of particles from the belt ,“

i shonges in eiectron intensity in
the Bering snomaly. An estimate is made O ,
t of a mirror

i

|

i

!

!

g

cates that appreciabie
Intensity was observed in th

and there is a discussion of the limits of applicability of the concep
the basis of Coulomb scattering. - 1t is shown that the dense v
an very probably reflect electrons with small pitch p oo

ry effect in electron gensity can be at-. Lo
’ 1f the observed counting rate .
550—100 kev, the effect |.

point of = particle on
layers of the atmosphere ¢
angles. In all probability, the ssymmet
tributed to a_cceleration of particles at low heights.
is created by bremss i
can be ettributed to the Coulomb diffusion of perticles from the outer radiation = |

A; Vorosine

belt. ""The authors wish to thank T. V. Kukaringe, I. V., Drozgio_{a and Yg,. Vo
ing the cesuits." Orig. art. hes: 1k formules., z[fl%ures‘

for assistance in finaliz
and 2 tables.
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AUTHOR: “Mel'nikov, V. V.;
TITLE: ExPeriende>§n the use of a
SOURCEQ ‘Geomagnetizm i aeronomiya,
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TOPIC TAGS: electrostatic analyzer! i

L e v Lo e P e PR AT T T AT . o

A.; Savin, B. L.j Shavrimy Po L.~
n electrqstat_:ic analyzer on (osmo Q
v. 5, no. 1, 1965, we-1s6 - R

onization measurement, ion
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no.
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_current, spaceborne .

ionization measurement, electron detection -

ABSTRACT: Cosmos-12 (apogee, 405 km; perigee,
peg}gee, 173 km) were equipped wit
of‘electron and positive ion curren
Fig. 1 of Enclosure) is basically a spheri

the plates.
deflected by the electric field an

applied to
plates are
serves as the collector. :
Zero v_equipotent:ial in the gap was 120°.
output of the gap did not exceed 2.5%.
fo reduce light re :
face of the gap was 66 mm;
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211 km) and Cosmos-15 (apogee, 371 kd;
h identical electrostatic ana :
ts with energies of 1 kev.

cal capacitor with symmetrical potentials = .-

The charged particles entering into
4 strike a Faraday cylinder, which =

The angle of deflection of -a particle p
Additional deflections at the input and .
The copper capacitor plates were silverplated -~ §
flection in the ultraviolet region. SRST

that of the inner, 54 mm.

z for the study.
The an3f§zer (see

the gap»between,the‘

rojected along the 533?
4 A .

The radius of the outer sur—.
Conical shields were mounted';
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in front of the input and behind the output ofiché_gap to reduce the effects of 7.

stray fields. The passband width of the amalyzer was apgrox'30%; its' threshold = -
pant/cmz'sec?kev.» The

sensitivity under isotreopic conditions was approx 6 x 10
following conclusions are drawn from measurements made with the analyzer during

the flight of Cosmos-12: 1) The intensities of electrons and ions with energles
of 1 kev on the night side of the Earth were usually lower than the threshold
sensitivity of the analyzer.  2) On two orbits, the analyzer registered higher
electron and ion intensities (> 108 part/cmz'secskgV)‘over the éqhétorial,regions_&g
of the Pacifiz, due presumably to- the effects of a solar flare of magnitude 1~ -
"¢ which occurred during the flight. 3) No constantAintensity levels-exceeding ‘ O
16 x 108 part/cmz-sec-kev were measured during the daytime sectors3o£ the flight.

" 4) To the south of New Zealand, occurrences of increased intensity . : e
(~ 108 part/cmz'sec-keV)‘were registered on the 28th and contiguous orbits. ‘Orig. =~

art. has: & figures. {pw]

ASSOCIATION: Moskovskiy gosudarstvennyy,universitet; Institut yadernoy fiziki‘ o
University, Imstitute of Nuclear Physics) o L

(Moscow State
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‘for space research - o "J{

‘TITLE: Combined proton spectrometer
|

;SOURCE: Geomagnetizm i aeronomiys,

V. 5, no. 3, 1965, 546-549
gTOPIC TAGS: sgectromeggg, Droton spectrometer,

telescope spectrometer, combination
{spectrometer A R e BT

o

1 for measuring the energy spectra of protons in the 3—100 M
jof intense electron flux. A cylindrical siliqon detector, 17 mm in diameter and
52.0 mm thick, is used as the dE/ax detector, where E is energy level. It has g

isensitive layer of 1.6 mm and is mounted in
fthe E detector. The

jdirectly beside it. ‘ ,
i{The silicon detector senses particles whose dE/dx exceeds that of

. electrons (prot ‘
fdelﬁﬁronsau—particles, etc.) and confines proton energy measurements to the g
1

!3—100 Mev range. The cylindrical CsI crystal is 15 mm in diameter and 30.mn in
 Card_1/83 ' : ‘
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‘height, and is cove ; The crystal’
;the cap, and the ph shielded from electrdns having energies up to;{
i8 Mev, and the crystal is protected from light by an aluminum foil 10 ¥ thick. : o

{Fig. 1 of the Enclo Negative pulses
i from the FEU-16 pho mitter follower (input re-
‘sistance, about 200 The maximum signai trans-

‘mitted without disto ter resistance of 68 ohm, the
joutput pulseg transmitted to the three-channel analyzer, consistihg_of,%hreefinte-
fgral discriminators, are set 4o threshald levels between 0.1 and 4 v. At the diserim~-
inator output, the n duration of 1.0 Usec. -and a rige time of.
0.05 usec. ' e to a circuit of
!rapid compon The pulses trans-

Kohm; input capacitance, 5-—8 pr),
rtion is about 5 v. With an emit

I

land then inverted.
‘ltion e

vibrator with a threshold of 50—100 Mv. The pulses  from
integral diseriminat 1 :

cidence and anticoincidence circuits.
circuits, no. I, 1T, IIT

| €ard_2/4

The double :coine
s and anticoincidenqe,hﬁ:_l?; el
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resolution time of the coincidence circuits
1.2 x 10° Pps, or registration of 10° proton/cm? sec.

than 0.3 w. Orig. art. has: 3 figures.

ASSOCIATION: Moskovskiy gosudarstvennyy wniversitet,
(Moscow State University, Institute of Nuclear Physics)
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of protons in the 20—100, ko—100, 60-—100, and 3—20-Mev energy ranges. _ f
is about 1 psec, ensuring a.count rate of B
Tests at +50 to =20C have - |
demonstrated that threshold fluctuation does not exceed 110% . 'The dimensions of

the electronic circuit are 38 x 30 x-14 mm. The entire electronic circuit, in- '
cluding the high-voltage transformer for the photcmultiplier, does not consume ‘more

Institut yadernoy fiziki
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" AUTHOR: Veraov, S. N., Chudakov, A. Ye,, Gorchakov, Ye. V., Logachev, Yu, I.,
:Nesterav, V. Ye,, Savenko, I. A., Shavrin, P. I'

TITLE: The radiation belts of the BarthV7,

N
SOURCE: AN SSSR. Mezhduvedomstvennyy geofiricheskiy komitet, Geofizicheskiy
!byulleten', no. 14, 1965, 96-109

.TOPIC TAGS: radiation belt, radiation belt anomaly, cosmic T8y measurement, Mars 1
Gatcllitc, Luna 4 satellite v,

N .
'ABSTRACT This survey article, based mostly on published Soviet and Western papers,
dlscusscs the discovery and study of radiation belts, outlines their structure,
‘deseribes ihe discovery of radiation belt anowmalies, and presents some results of
"the study of coemic rays beyond the boundaries of the magnetosphera, This last
' .part contains graphs describing the intcnsity of cosmic radiation recorded by sta-
tion Mars 1 as a function of its distance from the Sun, the counting rate of the
\/yas-dischnrge counter STS=5 gn Mars 1 and the stratosphera (at 64° latitude) over .
/u “tne NOVLmber—1962“=‘Jinuary;1963 period, and the counting rate of the §I8-5 counter
yon the Luna 4 gatellite atation and in the stratosphere during thes first hnl! of
-April of ‘1963, Orig., art, has: 16 figures and 2 tables,
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. AUTHORS: Nesterov, V. Ye, 5 Pisarenko, N, F,; Savenko, I, A.; T g._]_;v'-t;.gigx, M, Vo3 |-
; Shavrin, P. I.; Sharvina, K. N, , 501

' TITLE: Investigation of the inner Van Allen belt and the g&iﬁig;a]_ladiatjnnfa + / o
. belt of the earth at low altitudes during 1960-196} ?

SOURCE: Vsesoyuznaya konferentsiya po fizike kosmicheskogo prostranstva Moscow, | -

: 1965, Issledovaniya kosmicheskogo prostranstva (Space research); trudy
konferentsii, Moscow, Izd-vo Nauka, 1965, l8-L5h

1
i .
| TOPIC TAGSt radiation belt, Van Allen belt, magnetic anomaly, atmosphere
i to—

l ABSTRACT: Investigations carried out during 1960-196) of the inner Van Allen and
i artificial radiation belts of the earth at low altitudes are discussed with
emphasis on the South Atlantic magnetic anomaly off the coast of Brazil., Most

. of the measurements of particle fluxes were made on five satellites of the T
: "Kosmos" series and the second and third cosmic ships, It was found that in the

; magnetic shells 1.2 < I g 1.4 the intensity of particles toward the east from the
~ anomaly was greater than that toward the west from the anomaly, and for.

. qué, ._]-/2,.~ R
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t L5 ¢ L ¢2.1 the reverse was true, Thus, the main component of the flux of

" particles in the first case was protons and in the second casg~=glectrons, It ig

~ obtained by D, G. King-Hele and M, Janice (Proc, Roy, Soc., 4270, N 1343, s62, 196,
The lifetime of electrons in the artificial radiation belt created by a high- '

; altitude thermonuclear explosion on July 9, 1962 was found to range from 170 days

¢ for L=1.3 down to about 70 days for larger L up to 2.0.. Orig. art. has: 9

. Tigures: and 1 table., : : : [Ohlr
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i AUTHORS: Savenko, I. A.; Shavrin, P. I.; Tverskaya, L. V. w
; TITLE: Corpuscular radiation in equatorial regions at low altitudes [éﬂ‘ / 1 -

SOURCE: Vsesoyuznaya konferentsiya po fizike kosmicheskogo prostranstva. Moscow,
1965, Issledovaniya kosmicheskogo prostranstva (Space research); trudy

| konferentsii. Moscow, Izd-vo Nauka, 1965, L65-466

i Is

|

7
TOPIC TAGS: electron flux, magnetic anomaly, cosmic ra \, albedo

| ABSTRACT: It is assumed that the intensity of electron flux at low altitudes

I (300100 km) in equatorial regions is due to neutron decay in the albedo of cosmic

| rays. klectrons were captured at different heights. By knowing the latitude and

. the pitch angle (for known longitude), it is possible to compute the rate of

; accunulation. It was found that each energy value of electron corresponds to a

i definite height. Computations of expected imtensities of electron flux are shown

i in Table 1 of the Enclosure. The intensity on ascending branches of the drift

{ orbit is small, since electrons quickly move upward from any given height. The
greatest intensity may be expected over the Pacific Ocean and over South America
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(at the western edge of the Brazilian magnetic anomaly). The neutron mgchanism
: proves to be rather potent in creating an intensity of about 103 per emé _per sec
! | during longitudinal drift, Orig. art. hass 3 tables, [ou]
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A is the longitude of observation; 1q. is the longituda at

. which electrons with energies greater than 300 kev begin te
accumilate after passing the longitude.of observation; t is -
the drift time from Xo to A (time of accumhtion); and I
is the inteusity at the point 1

)

ARB

L 3236"66 e Co-
| AGCESSION NR: ATS5023621 . BNCLOSURE: 01
Table 1. Computations of expected intensities at an altitude ot 500 h
f 2 N 1,66t cm.ésa# | e | wamc | 553&@‘1»
i 1 - i
%'290 332 $,4-100 ] 14,9400 || 154 54 3,3-100 6.100 :
208 | 350 | 9,408 | 1,7.100 || 128 P 2.100 | 3,6-108 e
i 224 | 48 | 6,0-100 i.s-xo’_l 100 | 100 0 ) %
\ :
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AUTHOR: Basilova, R. N.; Nesterov, V. Ye., Pisarenko, H. F.: Smko I. A.'\P‘p
Ha 55 W, = FexEl =, 5;’ b

Shavrin, P. I.
L
TITLE: Satellite cosmic ray investigations .
. T .
SOURCE: Vsesoyuznaya konferentsiya po fizike kosmichaskogcirostranstva.b‘ Moscow,|
1965. Issledovaniya kosmicheskogo prostranstva (Space tesearch) trudy konferents

Moscow, Izd-vo Nauka, 1965, 506-509

TOPIC TAGS: cosmlc ray, ggam_:g_di_agj_gg, spacecraft

j2 ek, 2 Y

ABSTRACT: Data are presented on time variations of cosmic radiation as recorded
by a number of artificial earth satellites during the period between 19 August
1960 and 27 April 1963. STS-5 gas discharge counters were used as measuring
instruments. The orbit parameters and times of measurement are summarized in ' -
.Table 1 of the Enclosure." The recordinge of the tounters in peBch satellite wete ad=" -
justed to the data of Kosmos-4 ott the basis of. measurementg obtained wwithin the atf'-‘ :
bility period of “radiation-intédalty during thé-Solar dctivity. The data are ad-- L
jusl:nd to sn altit:ude of . 300 km. The ,radiation intensity changes vith t:lneg relati" :
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the intensity during the August—December 1960 period on the high-latitude plateau
are charted together with the recordings of "Explorer 7' and stratospheric recordi
by Charakhch'yan (Geomagnetizm i aeronomiya, 3, 1963, 38’ Doklad na Vses. sov.
po kosmicheskim lucham. Apatity, 1964) to show a general increase of intensity. by
roughly 25 percent during 1961 and the first quarter of 1962. This increase is
attributed to the appearance of low-momentum particles, whose integral spectrum
is deduced by plotting the differentials of the increase between Kosmos~4 and
Kosmos-17Vand Explorer-7, and between stratospheric data and the differential
spectrum of the increase according to the aforementioned satellites and Kosmos-4.
The data of the Kosmos and Explorer satellites are in fair agreement but differ
from those of the stratospheric measurements. It is concluded that gas-discharge
counters can be used advantageously in artificial earth aatellites for investigati
of cosmic radiation. Urig. art. ‘has: 3 figutes. e [FP}}.

. .

ASSOCIATION; none

SUBMITTED: 02Sep65 - , ENCL: 01 B T ¥ comz AA, SV
NO REF sv:. 003 . omER: 003 "’Aro szss Mf” :

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548720015-8"



"APPROVED FOR RELEASE 08/09/2001 CIA RDP86- 00513R001548720015 8

Table 1. Orbit parameters and times of messurement - |

Satellite
Second -Sputnik
Third Sputnik
Kosmos-h
- 1 Kosmos-9
1] Kosmog~12: ~....
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AUTHORS: Nesterov, V. Ye.; Pisarenko, N. F.; Savenko, I. A.; Shavrin, P, I. )
e

| ISR e e
TITLE: Radiation safety problems of space flights 5?},1//
\

i 14

SOURCE: Vsesoyuznsys konferentsiya po fizike kosmicheskogo prostranstva. Moscow,
1965, Issledovaniya kosmicheskogo prostranstva (Space research); trudy konferentaii.;
Moscow, Izd-vo Nauka, 1965, 568-572 j

OPTC TAGS: radiation hazard, radiation protection, Van Allen belt, cosmio Tay)
;astronaut, solar activity

ABSTRACT: Three types of radiation hazardg'encountered by astronauts and space
'vehicles during different space missions are discussed. First are the primary cos-
mic rays recorded by various Soviet space probes during the ti-year solar cycle. :
These dats show that, depending on the solar activity, the radiation dose due %o |
cosmic rays can vary between 10 and 25 rad/year, nr 40 to 100 rem/year. About 9% | _
of this biological dose is found %o be due to the heavy-particle component of the

'cosmic rays (Z > 10). The second radiation hazard comes from the energetic protons !

end hard electron radiation from thie Van Allen belts. Detailed Soviet satellite
nbaervations over the years 1960-1964 indicate that a significant contribution to

t Card 1/2
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Van 4llen belt radiation hazards comes from the radistion belt artificially created
by the 1762 upper atmospheric nuclear explosions. The Voskhod-2 manned flight
measured a 60 millirad dose on the astronauts Belyayev and Leonov. Furthermore,
heavy damage to the sgpace guits of astronauts may be caused by regions of soft
radiation in the Yan Allen belt. The third radiation hazard is the sudden, large
scale, solar photospheric bursts which can generate 1001000 r:a.d/cm2 radiation
doses. The important protection factor here is an accurate prediction of such
bursts and subsequent scheduling of space Flights. Furthermore, a more accurate
lmowledge of solar burst physics and cosmic rays is necessary, especially an
accurate knowledge of radiation spectra for high 2 components, an accurate knowledge
of enerygy and charge spsctra of ocorpuscular radiation from solar bursts, and the
pime-resclution of solar bursts. Orig. art. has: 1 table. i [oh4]
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PITLE: Measurement of 0.4—8 Mev protons by "Kosmos-i1"
SOURCE: Geomagnetizm i seronomiya, v. 5, no- 4, 1965, 645-6L8
TOPIC TAGS: proton intensity",;’satellite/K_o‘_s_qusv!{l‘_.’«"/v

ABSTRACT: Two semiconductor proton detectors, each capable of covering A1 sterad
and sensibive to 400 kev—T Mev and 3—8 Mev protons, respectively, were mounted on
"Kosmos-U1". Readings were taken for L = 3.5—-10 (C. E. McIiwvain's parsmeter). Re-
sults showed that maximum intensity for 0.4-—3.0 Mev protons was 2-10 prot/cm? sec
sterad at L = 3.5 and B = 7.6:102 gauss. A comparison of data collected near the
plane of the geomagnetic equator with those taken at higher letitudes, et L = 5, re-
‘vealed that the dependence of intensity on height can be expressed as (B/Eequat)— y
" where X ® 1. The drop in proton intensity varied with L in the form L0, where

;n = 303 however, this depended on geomagnetic conditions and on variaticns in the

ECcrd 1/2
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Eouter radiation belt. Intense
‘orig. art. has: 3 figures and 1 table.
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TITLE:
‘the flights of the satellite ships and artif
-1960 to 1963

'SOURCE: Vsesoyuznaya
_7__"_1_9_§5_. Isnledovaniya kosmicheskogo prostranstva
‘Wosoow, Izd-vo Nauka, 1965, 434-4 8

TOPIC TACS: aputnik, artificial earth satellite, Van Allen belt, radiometry,

:geomgnetio field
ABSTRACT:
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Investigation of the upper Van Allen radiation belt at low altitud
iolal earth sstellites "Kosmos" from

konferentsiya po fizike koemicheskogo prostranstva. Moscow,
(space research); trudy konfersntail.

The results of radiomstrio measurementa of the Yan
from several "sputnik" and "Kosmos" satellites are discuseed.
.consinted of inner and outer sointillation counters and gas discharge counters. i
‘The internal sointillation counters recorded electr

‘Among the various recorded ‘measuremontd, was the var
with longitude, vhich was quite apparent in the outer belt and which could be
‘explained olsarly by the struoture of the sctual geomsgnetic field.

on energies betwasn 50 to 300 kﬂf
tation of radiation intensity
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‘sltitude versus longitude particle drift trajectory curves were cbtained to explaih *
‘the various geomagnetio anomalies obgerved. Next, data were obtained to determine
"the location of maxima in the outer Van Allen belt. Over a period of four years i
this varied within the limits 4 < L < 6, and this variation could be sasociated withi
.geomagnetic disturbances. As & third observation, an electron energy gap wo8 dis- !
Ecovered between the outer and inner radiation belts on 2 < L 5 3. The special
‘profile of the outer Van Allen belt is shown to be characterized by the location of

E‘a maximum, a maxioum radiation intensity I aax’ and a half-width oorry.ponding to

]

A

. Intensity measurements and geomagnetic line-of-force oross seotion ‘
1

i

045 Top
‘estimates gave the following

1

‘for electron energies > 100 kev, T = 5 x 1

values for the electron 1ifetimes in the outer belts!
0’ se0, for energies > 600 kev, TS5 X

;‘107 seo. Orig. u"-i. hast 13 figures and 1 formuls. {ob] ;
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. AUTHORS: Vernov, S. N.; Savenko, I. A.; Tel'tsov, M. V.; Shavrin, P, I, /(o
‘ oot /51.‘/
. TITLE: Some results of measurements in the outer Van Allen belt by the satell:.ta
’Kosmos-hl Vo

' Y :

'SOURCE~ Vsesoyuznaya konferentsiya po fizike kosmicheskogo prostranstva. Moscow,

‘ 1965, Issledovaniya kosmicheskogo prostranstva (Space research); trudy konferembsiii - -
FMoscaw, Izd-vo Nauka, 1965, L60-L6L

i TOPIC TAGS: radiation belt, Van Allen belt, proton bombardment, electron
i bombardment

1

. ABSTRACT: Some results of measurements of proton and electron inbensities in the

i outer Van Allen belt are presented. The measurements were made during September
and October 1964 on the satellite "Kosmos-Ll," which was launched August 22, 196l.
- The form, shielding, geometric factor, and energy range of the nine detectors

i used are given. The results are presenbed as a geries of graphs giving the

- measured particle inbensities, magnebic field inbensity, and altitude above the

~earthi's surface as a function of the parameter L. The intensity of protons with
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. energies 0,43 Mev reached 2‘105/<:m2 sec ster for Le=3.5, whereas the intensity
' of protons with energies 38 Mev during the same time was always below the

~detector threshold of 3/cm2 gsec ster. The maximum electron intensities were

~measured at L=5. Orig. art, has: L figures: and 2 tables. [ok]
‘ ASSOCIATION: none - .. .- Jemenodwae S L |
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AUTHOR: Savenko, I. A.; Savin, B. I.; Mel'nikov, V. V.; Shavrin, P. I.;
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'TITLEz Study of l-kev charged particle streams by Kosmos-19
Yoo

SOURCE: Geomagnetizm i aeronomiya, v. 5, no. L, 1965, Tho-751

TOPIC TAGS: charged particle measurement, satellite/Kosmos 15

; . A 2~

¢ ~ ABSTRACT: A spherical electrostatic analyzer, adjusted to ltkev electron energies

i and containing a +12 v grid at its opening to protect the instrument compartment !

. from positive ion bombardment, was installed on "Kosmos-15", launched 22 April 1963.

i ' The analyzer's maximum sensitivity was 20 mv, which corresponded to v 1.2+107 par-

; " ticles/cm? sec kev. The measurement program included four stages, the first two |
stages consisting in recording l-kev electrons, the third stage — 1l-kev positive

’ " ijons, while during the fourth stage the spheres made contact with the satellite
body. The cycle was thereafter repeated. Measurement results {see Fig. 1 of Enclo-

. sure) indicated the presence of two maxima at identical latitudes on either side

i Card 1/3 !
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? of the equator, where the daily shift of these maxima exhibited a motion toward the
" north. Orig. art. has: 3 figures. {wel
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LT Ay vy pa— /Y '1‘1 N7 _
7206 _J) g . / .. 1
— beai-d Il\ Fig. 1. Measurement results for
2373 .oz il \__u,{/“r‘— ' first few days of flight
2376 JZ TG Bl I Yy
i [ \Z ,._//:i{l“ . Column at left indicat.es date and
1) za . 1]/ I time of passage over night equator
LI I P / My on a given orbit. Vertical scale
I g
2&'71 ”——J ; '\-LH el indicates difference in potentials
»r Z‘!———o——-—’( //' on storage capacitor in mv .
7576 53 . 1//1 rk,s__r " S i
: I :
‘ R \\3“" 1 ®° - Geographical latitude;
7577 37 L a{ .rw\:j'" > + - electron measurement;
—ra] 4 ;i Y//' -~ sf : x - positive ion measurement;
BT P N AR o - absence of field.
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AUTHOR: Shav;in, P. ;{ ;3}2
ORG: none /8

TITLE: Investigation of the outer radiation belt at low altitudes /Report ,All-Union
Conference on Cosmic Ray Physics held at Apatity, 24-31 August 1964/ T

SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, v. 29, no. 10, 1965, 1909-1912
2

TOPIC TAGS: _l{g_q}_g_t_i*o_n__tgg}_t\; satellite, radiation intensity, earth magnetic field//
ABSTRACT: 1In the present paper there are reported data on the location at low alti-
tudes of the outer radiation belt and the variations of the radiation intensity
within it, recorded with scintillation counters on satellites of the Kosmos series
and the first and second Soviet satecllite vehicles. During 1959 and 1960 the maxi-
mum of the outer radiation belt occurred at L-values less than 4.5; the maximum
tended to shift from L=4 to I=3 with increasing magnetic disturbance. The L-coordi=
nate of the maximum of the ohter radiation belt tended to decrease with increasing
values of the 3-hour planetary Kp-index. During 1962 and 1963 the maximum of the
outer belt occurred at L-values between 4 and 6. Supplementary radiation intensity
maxima were detected in the slot between the radiation belts at L-values between

2 and 3. The positions and intensities of these maxima, which were from 5 to 20% as

Card 1/2
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intense as the principal maximum at L> 4, varied considerably from time to time.
Low-altitude intensity variations in the outer belt were also observed. The high-
altitude nuclear explosions in 1962 did not significantly increase the radiation
intensity for L™ 2.5. :

" The author thanks I.A.Sevenko and V.Ye.Nesterov for encouraging him to complete this
work, and T.V.Kurakina for assistance in presenting the results. Orig.art. has:
4 figures.
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SOURCE: Ref. zh. Issledovaniye kosmicheskogo prostranstve, Avbs. 8.62.238 Z

Gorchakov, Ye.V.; Logachev, Yu.l.; Nesterov, |

AUTHOR: Vernov, S.H.; Chudakov, A.Ye;
_|_V.Ye.; Sovenko, I.A.; Shavrin, P.I- .

TITILS: Rg_dd.p.timbglteo/ot the earth
\

! CITED SOURCE: Geofiz. byul. Mezhduved. geofiz.
' no. 14, 1964, 96-109 _

TOPIC TAGS: seatellite, rocket, radiation effec

|
TRANSIATION: A short outline is given of the results obtained from studles conducted
using Soviet artificial satellites and cosmic rockets of the radiation belts and of

‘ primary cosmic radiation beyond the 1imits of the magunetic sphere.
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AUTHOR: Savenko, I1.A.; Tel'tsoy, M. V.; Shavrin, P.I.

ORG: Institute of Nuclear Physics, Moscow State University (Institut yadernoy fiziki,
Moskovskiy gosudarstvennyy universitet)

TITLE: Variations of the intensity of protons and electrons of the outer radiation belt

13-

SOURCE: Geomagnetizm i aeronomiya, v. 6, no. 2, 1966, 377-380
TOPIC TAGS: radiation belt, particle distribution, satellite data analysis

ABSTRACT: This article gives the results of the processing of the data during the period
from the end of August to the end of December 1964 which was gathered by the radiometric

a .

apparatus installed on the satellite Cosmos—t_l__l,{"An examination of the curves of the intensity
of protons with energics of 0.4—7 McV shows that the outer part of the protonosphere, begin-
ning with L > 5.5, undergoes substantial variations. From a comparison of the data on the
measurement of the density of protons and clectrons of the outer radiation belt for various
satellite flights it is concluded that the greatest time variations of the intensity of electrons
at a fixed L occurs in the region L=5—7, the variation of the counting rate being associated
both with the change in the spatial location of the belt and with a change of the intensity of
clectrons with an energy exceeding the threshold of the detector; the time variations of the
intensity of protons occur only in the outer part of the proton belt, beginning with L >4.5

1/2 UDC 538.691
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and increase with an increase of L, whereas the position of the maximal intensity (Ly=3.5)
and the proton intensity at the maximum change very little. The author thanks N. Gordeyev
and N. Rachetkin for performing the calculations and formulating the material. Orig. art.
has: 3 ligures.
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DUU0: Inteasity of protons and clectrons in the outer radiation belt in the
.\c.';\)\; 1G0L-1908
S ztzm 1 acronomlya, v. 6, no. 4, 1966, 658-660
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TU0TS TAGS: madiacioa belt, proton, electron, solar activity

5TRACT:  The authiors present the resuits of equatorial measurements made in 1964

RV CEIN O 4 e

{vv of »rotvons with cnerpics 2 400 keV and cicctroas with cnergies

oL Tue Intenst <Y

T2V ac 0 the outer radiation belt. These results are compared with

;
Lo

eV oau Lthwe center C

~ Cura obralned ina 1951. The conclusion is drawn that there is a tendency to
1 absolute intensity of tie havd clectrons of the outer radiatlion
¥ with 196i=1602. If the noted variations in the absolute
hazd electrons and low-crergy protons are considered within the frame-

acory of the fommation of the radlation belts it can be postulated that
ity oi protons with energies of tens of keV beyond the limit of stable
s little with a change of solar activity. . At the same time, the

[a]

cetrons with energles of hundrads of keV, forming during the drift of

s at tho center of the outer radiation belt, rises_spo adically only
unc: 523.72
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