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Thermodynamic properties of matter at high densities and
temperatures. Astron, zhur. 42 no.6:1154-1167 N-D 165.

(Mara 19:1)
1. Submitted April 8, 1965.
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Converaton of & cylindrical symetric shock wave in the pEosence
of disgipative effecta, Prikl, mat, 4 makhe 29 1063003996
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AUTHOR: Imshenmk. v, s., D‘yacheuko, V. P. L

IACC NR: AT6006749 . SOURCE 'CODE: UR/3135/65}000/960/000

“lorgs Institnte of ALom:lc Bnargy in. I. V. l(urchatov (Instimt attlmnoy energ,i

W!O plasma . , 1""“’"‘“&2\ _ BT : ;;'_‘ A f o

dinamicheskoy teorii pinch-effekta v vysokotemperatumoy plo-tnoy ‘plazme, 1-!}6 i

w5 i H
‘I'OPIC TAGS: high tenperature plasma, plasma pinch, plasna. Jisch&u'ge N
-*| majjnetohydrodynamics L ] i
- |ABSTRACT: Detailed bhehavior of a deuterium plasma dur:l.tlg_ a linng pinch is.studied

- -~ |by:solving- one-dimenisional cylindrically symetric magnatohydroedyn
" :|The role of dissipative processes (electron and fon therwal| c.pnduutzivity and ,vis-

lcosity, electrical conductivity and electron-ion collision dissip tion) occﬁmving ot
in fully ionized plasma and the formation of shock waves apel 'dischissed. The ,connec- B

andl themouuclau neutroa and goft x-ray output is compute m ocnputati« zral.ao‘ e
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g deteminea the plasm temperature and ejection of the nass ‘i? the: plnch re m ils
" 1a function of the current sheat velocity near the pinch axis.. (Typically, 1 1
- . {temperatures occum-ing at 2.5+107 ca/sec sheet velocity and Pﬂ% maas ‘ejectial ,mve' =
/" |discussed.) The results are compared with:the expevimental data nd the range of’ ol
. |sgraement between the two is established. The main difficulty arises . from p:nbuence -
. |of ‘non-uniformities vhich do not occur in the one-dimensional .prable Dai:al from|
~i; ' {this -experiment agrees with data from experimental pinches *u’hich ar\h cynndrtiwlly
o syuuetric in the entire space between the anode and the cathbde o the discharge hp-
- papatus. The authors are grateful to N, V. ._Filippov, T. 1. Filipgova, V. P.a? '

o Jr“m’ G. V. Golub, L. G. Golubchikav, and Yu. A. Kelesplkol ?o%gﬁﬁeir many yz

“[abla comments and for their jol.t analysis of the results’ of| the domputationmmd
" lexparimants. Ths authors express their sincere thanks to V. V. P ‘aleychik uhpldm
‘lall the work. in providing numerical solutions to the pmbleml ¢n & computer. | The |

- jauthors thank L. A. frtsimovich, M. A. Leontovich, S. N« Bngginskty. Vo 3. Kogen;|
Bi Bo Kadowtsev. and R, P, Fedorenko for. tl»a v valuable discussica of the fa
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TMSTROVIC, M. Stability of bituminous emulsions. p. L22.

Vol. 3, no, 11, 1955
CESTI I MOSTOVI
Zggreb, Yugoslavia
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“Zhmur Tekh Fiz" Vol XIX, M0 9 4. /o320 -s03, k
General discussion of theory underlying instru-

ments used to measure field intensity, suc G
"capacitance commutators,” "dynamic electrometers,
all of tﬁn&uuQ lumped :
herein under "electrostatic generabors.” thor X
designed an instrument to make wundlnnugﬂu
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"rotary voltmeters,” etc
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baving maximum sensitivity of 0.01 v/cm per &i- |

¥ision, an area of the measuring plates of e5

8q cm, ‘and a minimm input resistance of 15

W . megolms. Submitted 25 Nov 48.
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Flectric fislds in the free atrosphers. Trudy GGO mo.35:)-11 ' 52.
(HIRA 1221)

(Atmospharic electricity)
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nic methods of measuring weak currents, Trudy (G0 no,J5342-57

(Blectromater) (Atmospheric elsctricity)
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B Doanitov, 1. M.

WThe Inertia of Apparatus Employed in the Study of Convective Cloudiness
Moteorol. i gidrologiya, No 4, pp 47-48, 1954. :

Nunmerous investigations of convective cloudiness have revealed the
existence of nonhomogeneities in the magnitude distribution of drops,
their concentration, the structure of wind currents and the temperature
having magnitudes of the order of 100 meters, and micrononhomogereities
of the same elements with magnitudes of about 10 meters. In order that
these nonhomogeneities be recorded during observations froq an airplane
flying with a velocity of 70 m/sec, the inertia of the measuring apparatus
giust not exceed 0.1 second, and instudies of micropulsations the:inertia

must be still smaller, BEpisodic measurements must be conducted rot fewer
than 5-10 times per second, and complex measurements of cloud character-
istics must be sufficiently synchronized. (RZhGeol, No 8, 1955)

S50: Sum No 884, 9 Apr 1956
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INYANITOV, T.M.

| AID P - 2605
;- Subject : USSR/Meteorology o A
Card 1/2 Pub. Tl-a - T/26 '
Authors : Imyanitov, I. M. and Chuvayev, A. P. , |
Title : aslc process of electric charge in thunderclouds
Periodical : Met i gldr, 4, 34-36, J1/Ag 1955 | |

‘Results of studies of highly convebtive:thunderclquds;
are reported in this article. Research on the electrlc
charge tension in cumulo-nimbus clouds before and after
glaciation is presented. A table listing vertical
measurements, time, and tension of the electric field

in the cloud is given. The authors maintain that 1t is
possible to determine the cpiterion of lightning danger
for areas with radar echo by establishing the connection
between the potential lightning capacity of various
cloud formations and the thickness of the clouds ;
(particularly in satunated part) and the location of the
zero i1sotherm. One Russian reference; 1952, 2 Amerlcan,
1952 and 1953. : t ;

Abstract
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 IMYANITOV, I.M.; MIKHAYLOVSEAYA, V.V.; ZI0ANOV, B.P,; STREL'TSOVA, M.B.
Instrument for prolonged measurement of the intensity of an
atmospheric electrical field in complex meteorologicsl
conditions. Isv.,AN SSSR, Ser.geefiz. no.9:1121-1127 § '56,
(MLRA 9: 12)

1. Glavnaya geofiszicheskaya observatoriys imeni A,I, Voeykova,

(Atmospheric electricity)
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TITLE: Methods of Measuring Conductivity snd Ton Concentration Gredients in the
Atmosphere gxetody izmereniya gradiyentov provodimosti i ionnoy kontsentratsii
v atmosfere Co -

, , , ) »
PERIODICAL: Trudy Glavnoy geofizicheskoy observatorii, 1956, §r 58, vp 3.7 .(yBSR)

ABSTRACT: TIn order to increase the sccuracy of gradieut messurements the:
suthor recoemends measuring values at different levels wlwh instruments of:
greater precision, He also offers & new theory for utilising differences in
values for given altitudes, There are 2 references, toth Boviet,

AVATLABIE: Library of Congress

c71 1/1
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AUTHOR: Imyanitov, I, M. and Kolokolov, V. P.

TITLE: Investigating the Distribution of Induced and Free Electrical Charges
on Aireraft Surfaces (Issledovaniye ragpredelenlya indutsirovannogo 1 . ;
sobstvennogo elektricheskogo zaryads na poverkhnosti semoleta)

PERIODICAL: Trudy Glavnoy geofizicheskoy observatorii, 1956, Nr 58, pp 8-16 .(USSR)

ABSTRACT: A study of induced and free electrical charges on aircraft surfaces
has two purposes: 1) to determine the position and distribution of inetrye
ments and entennas in investigating electrical fields in the free atmosphere
with the aid of aircraft and a study the latter's elsetrical charge, and .
2) to determine the conditions gurrounding coroning at different points on
the surfece of an amircraft in order to decrease parasitic effects in radio.
communications by selecting the right type of recelving sntennas and .
dischargers and choosing the correct location for them, The coroning 18 .
caused by external electrical £i{elds and the aircraft's awn charging., The
investigation is carried out for aircraft the surface conductivity of which
is sufficiently large, Tests have shown that coroning conditions ona - .
plane are wholly determined by the latter's design snd construction. Even

corone while flying through e¢louds, in landing, and flying close to storm
clouds, The usual dischargers may not be effective, since the discherger
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Investigating the Distribution (Cont,) .
instrumental in discharging the aircraft's own charge does not prevent coroning
due to the effect of an external field, Electrostatic interferences on a
plane may be eliminated only through a thorough analysis of the effect of the
aireraft's form on coroning conditions, There are 6 figures, 1 table, and

3 references of which 2 are Soviet, and 1 is Pnglish,

AVAILABIE: Library of Congress
Card 2/2
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SUBJEZCT USSR / PHYSICS CARD 1/ 2 Ph - 1421

AUTHOR IMJANTOV,I.M.
-PITLE On the Problem of the Electrification and Conductivity of Cumulo-

Fimbus Clouds.
PERIODICAL Dokl.Akad.Nauk, 109, fasc. 1, 77-79 (1956)
Issued: 9 / 195 reviewed: 10 / 1956

Measuring of the electric fields of cumulo-nimbus clouds carried out by the
author in an aireraft showed that in altitudes of more than 200 m the elecgtric
fields, and consequently also the charge distribution in the clouds,may remain
nearly constant for several minutes. The condition of charge invariance in a
cumulo-nimbus cloud is: ig—id. (ig - the ourrent generating the ohargea,‘id -

the dissipation current reducing the oharges). In the case of a considerable
modification of a component it is possible, from measuring field strength, to
draw conclusions with respect tp the amount of the other compornient. This is best
done immediately after lightning discharges. Field strength was measured by means
of an electrostatic fluxmeter, '

Two kinds of charges were observed. Electric field strength increases or dimin-
ishes after discharges of the first (type A) or second kind (type B) respectively.

If & cumulo-nimbus cloud is considered to be an immense electric dipole (positive
charge above, negative charge below), the discharge type A may be explained by a
modification of the electrical structure of the cloud. After a lightning dis-

charge the cloud receives an "exceas charge'", but the field of this charge is not
reduced as rapidly as the field of the dipole, and consequently the field in-

il
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del;Akad.'Nauk, 109, fasec.1, 77-79 (1956) CARD 2 / 2 PA - 1421

- oreases at a certain distance of the cloud after the lightning discharge. The
- decrease of the field after the discharge is thus to be ascribed to the

dissipation of this excess charge. . :
Discharges of the type B are due to a reduction and following ‘restoration of
the magnetic moment (or of the charge) of the clouds. The velocity of restoration
here depends on the amperage on the occasion of the generation of charges and on
the velocity of their spatial distribution. In both cases the restoration curves
have a marked exponential character. The average time of relaxation amounted to
~ 4,9 and 7,2 sec respectively on the occasion of discharges of the types A and
B in the case of thunderstorms in the Caucasus and on a plain respectively.
More than 50% result in a relative modification A E/E of field strength by more
than 0,4. Here A E denotes the modification of field strength and E the field
strength before the lightning discharge. Modifications of field strength depend
esgentially on the modification A Q of the dipole charges,
The data obtained here show that conductivity in cumulo-nimbus clouds plays an
important part on the occasion of the delivery of the necessary charge to the
channel of the lightning discharge. The generation of charges in the eloud is
probably due to the elementary processes of electrification which depend on
field strength, because the charge diminishes exponentially in the cloud.

INSTITUTION: Principal Geophysical Laboratoxry "A.V.VOEJKOV"
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Call Nr: AP 1154942
‘AUTHOR ¢ Imyanitov :
?ITLE: Instruments and Methods for Investigating Atmospheric'

Electricity (Pribory 1 metody dlya {zucheniya elek-
trichestva atmosfery) '

PUB.DATA: Gosudarstvennoye izdatel'stvo bekhniko-teoreticheskoy
1iteratury, Moscow, 1957, 483 pp., 3,000 coples.

ORIG.AGENCY: None

EDITOR: Starokadomskaya, Ye.L., Tech.Ed.: Akhlamov, 3.N.

PURPOSE: This monograph is intended both for persons directly
concerned with atmospheric electricity measurements,
and for researchers in sclentiflc and technical fields
involving electrostatic measurements, measurements of
low currents, and related topics.

Card 1/25
2
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rtical currents, I atmospheric
conduction, and so forth. Makhotkin, L.G., 18 men-
tloned as author of Chapter 12 of the volume. The
book deals with some Russiaﬁéontributions. These are
referred to in the 1ist of eferences. There are 613
references, 124 of which are USSR,

TABLE OF CONTENTS
Foreword _ ' 7-10
Ch. I. Mechanical Electrometers 11-49

1. Methods of measuring low currents and voltages
created by low-powered sources 11

(a) Current measured by voltage drop
(o) Currents measured by capacitator

¥
v

potential

A
H 11
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SOV/112-59-1-606
Translation from: Referativnyy zhurnal, Elektrotekhnika, 1959, Nr 1, P 80 {USSR)

AUTHOR: Imyanitov, I. M__.‘,“a.nd Chuvayev, A. P, , , o
TITLE: Results of an Investigation of Electric Phenomena in Thunderclouds

PERIODICAL: V sb.: Issled. oblakov, osadkov i grozovogo elsktrichestva.’ L.,
Gidrometeoizdat, 1957, PP 13-16 ‘ : ;

ABSTRACT: Investigations of meteorological conditions that accompany the
accumulation of charges in clouds carried out with specially equipped aircraft
have shown that neither the vertical thickness of the cloud, nor its water
content, nor the velocity of vertical streams in it can bring about charges and
fields high enough to cause lightning. It has been noted that the electric field
strength in the convective clouds grows after the appearance of the ice phaae
in them. Introducing ice crystals into the cloud has resulted in a rapid field
build-up in 5-20 min and lightnings in 20-45 min. The time of field recovery
after a lightning stroke has been about 5 sec which can be explained only by the
Phenomena associated with water -ice phase transitions. S
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AUTHOR: Imyanitov, I.M.
TITLS: Methods and Devices for Investigating the\ Electrlcoity of Clouds and

) Precipitations

FERIODICAL: V sb.: Tssled, oblakov, osadkov 1 grozovogo elektrichehtva. Lenmérad;
Gidrometeoizdat, 1957, pp 159 ~ 163 : ‘ '

ABSTRACT: The measuring of the elements of the atmosphericjelect;ricity near the!
earth's surface does not yield the true values of the quantities when.
investigating the eleotricity of alouds and precipitaticns, The measure-
ments show that the droplets can change not only!the magnitude but also
the sign of their chargs, when falling from the cloud to the earth, Charged
fields of less than 20 v/cm do not ocour under thunderous clouds in altitudes
of 200 m, while the intensity of the field under thunderous clouds at:the
ea.r_'t.h's level does not exceed 100 v/om, Therefore, a volume charge of an
average density not less than 3 electrostatic units/m3 is generated during
thunderstorms in the leyer from O to 200 m. An alectrostatic aircraft
fluwxmeter and an airoraft devics for measuring the charges of the precipita-

Card. 1/2 tion particles are developsd for measurements undistorted by the affect of ‘)(
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the earth's surface, The measurements of the electrio atmospheric field and the charge
of the aircraft proper can be carried out by means of the fluxmeter, The maximmum :
sensitivity amounts to ¥ 5 v/cm ovgr the entire scale, The inertness is 25 msec,
Precipitation charges from 5 . 10~% to 1.5 + 1071 electrostatie units can be measured
by “he induction device in cases when the concentration of particles amounts to 10’hn"3.
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AUTHOR IMYANITOV, I.M. S 53-1t-18/18
TITIE ’ “Heasuring of the Electrostatic Fleld Strengths in the:
‘ ypper Strata of the Terrestrial Atmosphere. o
(Izmereniye elektrostat 1cheskikh poley v verkhriih
gloyakh zemnoy atmosfery.- Russian) IR

PERIODICAL  Uspekhi Fizs Nauk 1957, Yol 63, Kr mb, pp 267-262 (ussB)
ABSTRACT By means of artifical earth satellites ithe distribvution

of the eleotric field strength around the entire earth
as well as the height distribution and the modificatinn
with respeet to time of these field strengths can be de-
termined. It ie essential to measyre the field strengths
and the space charges formed by the particles which Bave
penetrated into the ‘aamth atmosphere at heights of from
.80 to 500 and even at heights of ‘4 1000 km, The higher

the satellite flies the more valuable are its moasuring
raesulta. The use of artifiocial satellites for these. ;
measurements makes it necesaary tc work out a special

. nmethod and apparatus. The presenﬁ‘pap@r.discusbeq the

, peculiarities of the messurements of the electrostatic
£i0ld in the upper strate of the 'atmosphere and the
method used for the construotion of an apparatus suited

CARD 1/5 ' for such measurements.
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Measuring of the Blectrostatic Field Strengthe _in the |
Upper Strata of the Terrestrial Atmosphere.. 53-1b418/ﬁ8

Measuring of the electrostatic field in space means

of an insulated body. The basiec cbﬁceptiona;necesbgry for
these measurements have already been discussed in'a |
previous paper by the author. The following main diffi.-
oulties arise: The apparatus ituelf oan have a certain
electrostatic potential which is superimposed to the
fleld to be measured. The ocourrence of ‘a conducting
body in the field causes looal distortidns of the field
to.be measured. The influence exsroised by these 8isturb-
ing factors on measuring results must ba eliminated.

+)-By measuring the field strength at two points of the body

the ' field strength in the atmosphere and the charge g

) of4§he‘ﬁody can be measuredj the cqrresponding formulas
* -are written down. Similar delibderations iapply also:to the

determination of the charge of the ‘tody. For the deter
mination of the vector of the electrostatic field in space
the field strength at four points ¢f the body must be =
known. Such measurements, however, are not very exact,
but when taking into acoount the electrosiatic nentral
lines, the fleldstrength need be meéasured only at two

points of the body. Only one of the components of the

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618610008-1"




"APPROVED FOR RELEASE: 08/10/2001

CIA-RDP86-00513R000618610008-1

. -
Measuring of the Electrostatic Feld Strangth;"?h the
- Upper Strata of the Terceptrial Atmosphers.— = :
j 53~1b-18/18
fieldstrength vector has then to be meagured. In the
oase of an orientated satellite the deslred componant :;
of the fieldstrength nen ba saledted; e.g. the vertical
one. In the case of a not oriantated satellite the.
component of the fileldstrength {5 measured in the.
- mystem of. coordinates olésely oonuecked with the systen
i of coordinates. C ' ‘ o

The peculiarities of thzmaasuraments fér the cass in
" " -which the body is loosted im a plasmus :The neasuring

:method hitherto:desoribed 1p applicable only if the
‘effeot exercised by the body on the distribution of the
oharges in the surrounding medium may be neglested.
These conditioms,. however, prevail only in the lower . :
atmosperic sirata:but never in that ocass in which the
-body is located in the ionosphere. For a ‘rapidly flying
.satellite charges can be induced by a magnetic field,
The. author here investigates the charge of a body Lo

Jooated in a plasma by the application'nf the usual |
GARD 3 /’ conceptiona of LANGMUIR'S probe %theory sud determines
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Measuring of the Eleotrostatins Field Strangths in whe
- Upper Strata of the Terrestrial Atnosphara. = 3
S ;  52.1b~18/18
formulaa for the potential of ths matellite. The potel-
tial of tha satellite and the fieldstrength on 1ta§nal&s
is influenced relatively only slightly by its motion. Also
the thickness of the perturhed stratum can be detaxminei
by means of & formula by LANGUUIR [w3/2-1aw"), The resuiia
obtained here can a7en we given wites mzoh greatar
precision i# together with thoae momsursments, also the
gpectrum of the ion mass {8 measured. ' ‘ P
The next chapter deals with the mode of operation of the
device measuring the Tieldstrongth and ithe sculisrities
of its performance in 2 ccnductigg‘medtnn..Becauge of ! the
‘ very diffisull gondltions during the flight of the selelll-
‘ te a specisl device has to be sonptruated. The anthor here
‘ : o desoribes the oparation of these Aevices whioh are destined
for measurements carried out in the ionosphere. The nost-
important part of these devices ip "recelving elsctrode" -
which has to be located in the field tb be measursd. The
f£o0llowing problems are discussed in detail: the iafluence
eaxercised by the creeplng current on the ourrent flowing
on the satellite casing, the densite diatribution of the
space charge over the operation of the device. In con~-
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Measuring of the Blectrostatic Field Strengths in the
Upper Strata of the Terrestrial Atmosphere. _ :

53-1b-18/18
clusion the fundamental scheme of this apparatus is des-
cribed. The donor and the amplifier are discussed ir
detail.
(With 6 Illustrations and 4 Tables)

ASSOCIATION: not given,
PRESENTED BY: -

SUBMITTED: -

AVAILABLE: Library of Congress.
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Buropean Russia and Transcaucasia, Trudy GG0 no,67:3-32 57,
~ (Thunderstorms ) (MIma mb)

S ? : [ v i 4 . iyl
PRO ED OR RELEASE 08/ /2001 CIA-RDPSG 00513R00 618610008 1"



"APPROVED FOR RELEASE: 08/10/2001  CIA-RDP86-00513R000618610008-
{BUAFEMERS L ) :.;::-': ’ ELHdL A R RN - R

| \ vit o ek

IMYARITOV 4 I.l,; KULIK, M M,: CHUVAYEV, AP,
‘
Pfolildnn.ry data on experiments designed for the coutrol of develop
’4 lop=-
ment ‘and change of the electric state of massive coinvection clonds
in tho.lonthorn r‘og!.m of Baropean Russia ang Transsaucasisy, Prudy

(Clouds) (Weather control)

R R B
i R

" CIA-RDP86-0051 610008-1"



"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618610008-1
Ll iothi: o el SA A A I LA IR T Ve BT gl s e R—— B | K1 (N (N ]
: i i ’E i 5 I “ ‘i;n;'.L O ST N

g bodi Pt ik

YOSEANOV, A.IWJ.; XULIX, M.M.; CHUVAYNV, AP,
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On basic processes leading to electric charge seneration in thunder-
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SOV/120~58-22-21/37
AU’.I’HORS:Imyanitov, I. M, and IvL’Llchaylov.s;kaya.J V. v,
TITLE: An Aeroplane strument for Measuring' the Charges on

Precipitation Particles (Samoletnyy pribor dlya lzmereniya
zaryadov chastitsg osadkov) ‘ '

PERIODICAL: Pribory i Te
(USSR)

khnika Eksperimenta, 1958, Nr 2, pp 86-91

€,8s the particles fall
It is therefore necessary to
ges in the clou
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30V/120-58.-2-21/37

An Aeroplane Instrument for Measuring the Charges on Precipitatiocn
Particles. ‘ '

not besn affected by the apparatus. In order to screen the
two rings from the effects of external fields the rings
are placed inside a grounded metallic conical screen, The
circuit which debecss and amplifies the signal induced by
the charged drops in the ring system is show in Fig.3.
The electronic circuit consists of a preamplifier and &
four—tube. main amplifier. The latter is a three-stage
circuit with a transformer output. With a maximum signal
at the input, the circuit delivers 100 mamp through a .
load of 2.4 ohms at the outpg&. The instrument measures
charges in the ran%e +5 x 10™% to #1,0 CGSE. It may be .
used from an aeroplane in cases where pdarticle concentra-

tion is less than 10 2cm™, It can work in the temperature
range -30°0 to +25° and in 100% humidity without changes in
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- An Aercplane Instrument for Measuring the Charges on Precipitation
Particles.

its parameters. There are 6 figures, no tables and 5 refér-
ences, 2 of which are English and the rest Soviet.

ASSOCIATION: Glavnaya geofizicheskaya observatoriya (Main
Geophysical Observatory) '

SUBMITTED: January 21, 1957.

1. Clouds--Electrical properties 2. Particles—-Properties
3. Electric fields—-Measurement 4. Electrometers--Applications
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Imyanitov, I. M. sov/20-121-1-25/53
e —————

On the Mechanism of Electrostatic Charging (Qvoprosu o
mekhanizme elektrostaticheskogo zaryazheniya

Doklady Akademii nauk SSSR, 1958, Vol. 121, Nr 1, pp. 93-96
(USSR)

The electrification in a flow in general depends on the con-
centration of the pushing particles, on thelir kinetic energy,
the material of the two colliding particles, and on the con-
ditions prevailing in the separation of the particles from

the charging body. Until now no theory existed to explain the
observed effects. The present paper gives a simple gqualitative
explanation of these phenomena. A flow consisting of small un-
charged particles is assumed to approach a body. The contact

of any particle P with the body T in the moment when the parti-
cle strips from the body is assumed to take place on a plane
surface with the area S; the body is supposed to be uncharged.
The work function of an electron issuing from the body is as-
suned to be V, eV, that of an electron issuing from the particle

is V2 eV. A sphere with the radius R can in this process be

Bt | “§’v>?"?i.i :
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618610008-1"
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On the Mechanism of Electrostatic Charging SOV/20-121-1-25/’5

charged up to the potential V = VkR/d. On this occasion holds
Ve = V271, 1 2
inside the body and/or the particle in the place of contact.
u, and u, are determined by the depth of penetration of the

fields into the body; they depend on the concentration of the
carriers in the corresponding bodies. d denotes a certain

mean distance between the particle and the body in the momsnt
of stripping. In the case of poor conductors d varies within

the limits of 10_6 and 10”7 cm. If a certain potential aif-
ference occurs between body and particle because of a contect,
the body can be charged up to considerable potentials (e.g.

~u -, where u and/or u,, denote the potential drop

a sphere of 1 m diameter unto 108-109‘V, a gaphére of 1 cm

diameter unto 106-107 V). In an analogous way an insulated
body ocan be charged up if during melting drops of the material,
which transforms into the liquid phase, separante from the body.
Another deduction of the equation given above is outlined. The
highest attainable potential depends on the nctive distance ¢
during the stripping of the particles, and d depends on the
velocity of stripping. The described process can also occur in

i
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On the Mechanism of Electrostatic Charging S0v/20-121-1.25/55

PRESENTED:

SUBMITTED;

Bcme industrial methods, which are connected with spraying
of substances, and in the electrification of particles in
thunderstorn clouds. There are § references, 3 of which are
Soviet. : .

g;g;ary 25, 1958, by A. F. Ioffe, Member, Academy of Sciences,

January 16, 1958
1. Electrostatic generation~-Theory 2. Work functions
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Leningred, OGlavnaya geofizicheskaya obeervatoriys

Voprosy atmcefernogo clektrichestva (Problems in Atmospherie Electricity)
Ieningrad, Gidrometeoizdat, 1960, 115 p, (Series: Its: Trudy, vyp. 97)
Errats slip inserted, 1,000 coples printed,

Bpo;moring Agency: UISR, Glavnoye uprsvleniye gldmtoomlocichum.nluhhy.

B4, (Title page): I.M. Tmyanitov, Candidate of Physics and Mathematics;
¥4, (Inside book): 7.V, Ushakova; Tech, Ed.: N.V, Volkov,

FURIOER: This publication 1s intended for meteorologists and scientists concerned
vith the problem of atmospheric electricity, The book can also be used by
¢raduate students at hydromsteorological institutes and by university students
ttudying physics of the atmosphere.

COVIRAGE: This issue of the Transactions of the Main Geophysical Observatory
im, A, I, Voyeykov.contains works on problems in atmospheric electricity
vritten from 1954 to 1958, Individual articles daal with the electrical phencmens
associated with thunderstorms, clouds, rains, and fogs. Observationsl techniques
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Problems in Atmospheric Electricity 807/4316

and instruments used are described, No personalities are mentioned. References
' sccompany individual articles, '

TAKLE OF CONTENTS:
Imyanitov, IM, Chncu in the Atmospheric Blectrical

Field During Solar Belipoes 3
TImyanitov, 1M, Use of Data on the Electrical Fields in Thick ;
WMImcmwnnmttoMCOtmh‘u- s 5
*Imysnitov, IX,, and V.V, Mikhalovekays, Investigation of Charges
of Precipitation Particles in the Free Atmosphere 16
Lobodin, T,Y, Some Results of the Investigation of the Klectrical |
Field Above Oceans : : 3
Loch, B,P, Diurnsl Varistion of the Number of Tmmder Discharges 39
Kolokolov, V.P,, and KA, Semsnov, MNeasurement of Rain Charges in ,
Voyeykovo in 1958 - 3
Caxd 2/M o
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Prcblems in Atmospheric Electricity ' 80V /44316

Mayhotkin, L.G, m-mmm-dmum v.kﬁ
* Bveporstion |

Hw, !..il., and VA, Soloviyev, Rlectrical Charges of -

Droplets in Fogs and Clouds v

Makhotxin, L.G, snd V.A, Soloviyev, Electrical Characteristics &
of the Atmosphere During Fogs v : 7

Izsargin, A, Imnvestigation of Components of Vertieal Rlectric ‘ 81
Current to the Ground . ,

Temmet, Kh, 7., and BV, Sepper. On the Theory of an l].ictroout_i o7
Flaxmeter | 48

, " o
1ippov, A, Kb, Investigation of & Galvanic Bath for Node - z %
2nnnn’ntl in the Research on Atmospheric Elsctricity X ,101:
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Filigppov, A, Kb, and A,I, Tyutrin, Simplified Recording cf |
the Fotential Gradient of the Atmospheric Rlsctrical Field 204

Furaan, AN, Distridution of Light and Mediwm Xons in the
Atmysphere According to Their Nodility and Coricentretion
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IMYANITOV, I.M., kand.fiziko-matematicheskikh nank

Notes on the observation of the length of a lightning flash.
Priroda 49 no.7:110 J1 '60. (MIRA 13:7)

1. Glavoays geofisicheskaya observatoriys, leningrad.
(Lightning) o ‘
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s/bec 60/152/b1/a7/064
3014

AUTHORS: Imyanitov, Irl., Chubarina, Ye.V.

TITLE: . The Struoturo of the Electrostatio n._g__uwg_mm
According to Data Obtained by Inveltigationa During the

International Geophysical Year

PERIODICAL: Doklady Akademii nauk S5SR, 1960, Vol. 132, No. 1, pp. 104-107

TEXT: By way of introduction; the authors refer to the model of a "spherical
condenser" which is used to desoribe the electrostatic field of the atmosphare.
The hypotheses of this theory are discussed, and it is noted that the reasonable-
ness of these hypotheses must be verified by studying the course of the field.
with rising altitude. The electric field of the atmosphere was probed by means °
of an LI-2 airplane over Leningrad, Kiyev, and Tashkent. The potential of .
several points was calculated by integrating the experimentally: determined

ourve E = f(H) (E denotes the potential of the slectrostatic fisld, and K is

the altitude), It is shown that about 66 per cent of the total resistance is v
contained in the layers between O and 6 km. Evaluation of the results of measure-
-ment indicates that the monotone course of field strength is partly disturbed

Card 1/3
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The Structure of the Electrostatic Field in the Free  8/020 60/132/01/27/064
Atmosphere According to Data Obtained by Investigations 3014 014
During the Intermtional Geophysiocal Year

(even in fair 'eathor). and that the loat frequent value of tho potcntial vnu
unexpeotedly low at an altitude of 6 km. The variations at the:three sbove-
mentioned points were not uniform. Besides, the potential maximum was shifted
relative to the altitude. These results did not confirm the applicability of °

the nmodel of a "spherical condenser". These results can be interpreted only by
means of the model of a charged sphere which is enveloped by a space charge.
Next, the motions of the space charge are discussed, and the globe is divided
into three regions, in the first of which the space charge is generated and the
profile of the electric field is completely disturbed. In:the second region,
the zonotone variation in the electric field strength relative to the altitude
is disturbed by introducing charge from the first region. In the third regionm,
there is only a small space charge which has no considerable effect on the field
at the surface of the Earth. There, unitary variations in the :electric field occur
which are also observable at certain altitudes in regions where the monotone
variation in the electric field strength is disturbed by introducing charge.
The behavior of the atmospheric space charge, its development, propagation, and
distribution should be further studied. There are 4 figures, 1 table, and' 9
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The Structure of the Kleotrostatio Pield in the Free s/ozysio/ne/m/n/osé
Atmosphere According to Data Obtained by Investigations B014/B014 ‘
During the International Geophysical Year ‘

referunces, 5 of which are Soviet.

ASSOCYATION: Glavnays geofizicheskays observatoriya im. A, I. beiykou (l(:nint
Geophysical Observatory imeni A. I. Voyeykov).

PRESENTED:  January 3, 1960, by A. F. Ioffe, Academician
SUBMITTED: December 29, 1959
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, B108/B102 i
J4. 2400 ~ ~
AUTHORS W and Starovoytov, A. T. ' : ;
TITLE: Some problems in the theory of electrostatic charging of i

bodies exposed to currents v !
PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 6, 1962, 759 - 765

TEXT: The charging of a sphere in a uniform current of particles is i
examined. Conductivity of the medium and corona currents are taken into |
account. It is shown that the contact potential mechanism of charging in ;Li’/,
a particle stream is suitable for explaining the observed high values of
potential. Estimates of the parameters that occur in field conditionas,
when an airplane flies through a cloud, made it possible to estimate the

equilibrium charge on a sphere of 1 m radius: 104 - ‘IC)'5 ESU. This value
agrees in order of magnitude with that measured on-an dirphné. This is
because the cross sections of both are of the same order of msnitudo.l
There are 3 figureu. .

:cuzn& Yy P Aesphgoien [Q/W,qu s /. ‘/0'7»74 ,

R T o TR R

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618610008-1"



"APPROVED FOR RELEASE 08/10/2001 CIA-RDP86-00513R000618610008-1

B 1
S04 L et © G et i -

$/053/62/076/004/001/004

B102/B104 - g

‘ .

AUTHORS: Imyanitov, I. M., Shifrin, K. S. i
PITLE: Contemporary state of research in atmospheric eleotricity |

PERIODICAL: . Uspekhi fizicheskikh nauk, v. 76, no. 4, 1962, 593 - 642

TEXT: The main problems of atmospheric olectricity aro revioved. In: ‘
particular, the paper discusses the work of Ya. I. Frenkel' ‘on tundamental’-
problems in geophysics, including atmospheric electricity. The literature E
of the last ten years is reviewed; reference is made also to earlier papere‘
of importance. There are 33 figures and 7 tables, _ i
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, - A052/A101
AUTHORS‘ MW., LObOdin' '!. V. l'

TITLE: Investigation of tho oleotric atruoture 'of ghower- and thunder-
olouda S o . ;

JOURGEs Leningrad. Glavnnyl goofiniohcnklya obncrvstoriya. Trudy.
SRR "no. 136, 1962. Atnonl‘ernoyo elektriohutvo, 3 - 20

; TEXT . The resulta of uore thnn a hundred no.nurements of electrie

field distribution pear peaks. of and, underneath shower- and thunderclouds

are disoussed. The inveatigstion aimod on. the one hand at colleoting data

about the eleatric “atruoture of shower--and thunderolouds and, on the

other hand, a¥ obtaining material’ neoespary for refining the methods of -

these measurements. "It was oarried: ‘out, by means of aircraft in the far- a

eagtern regions. during’ August- Soptember 1959 by the ‘gtate Scientific-

Research Institute of Civil Aviation in ‘gooperation with ‘the Main (leophy-

'eical Observatory ime Ao 1o ‘Voyeykov, Central Anrologioal Qbservatory and

Oentral Inatitute af Weather Foreoaats. Oompared vith the othex principal

Caxd 1/3
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" %investigation of the electric structure ..... = 4052/4101 ) '
nethods of studying the eleotric macrostructure of shower- and thunder-
nlouds, the airoraft method, while maintaining their positive features,
_eliminates many of their shortoomings. An airoraft flying at a high

speed enables to make meagsurements in a time much shorter than that neces- .
" sary for.the development of a ocloud. Consecutive measurements near the A
asme: cloud enable one to determine -the transformation. of ite electric
structure. .A special equipment oan be installed on board .sirocraft, per-
mitting the full allowance for the distortions of measured: fields caused

by the. aireraft. By making several flights at different distances {rom a
.5loud or by making measurements by means of several pluanes at a time, the
difficulties faced at ground:measurements in determining the magnitude and

- iistribution of nain oharges of.a cloud can be overcome. By measuring

from an airoraft the changes of the field corineoted with lightning
strikes and following at the same time the cloud, the tranaformation of
‘its eleotric siructure can be studied in detail, The appliocation of planes
- enables one to eliminate -distortions introduced by the surface free char-
ges, and alao s considerable nwiber of olouds can be investigated in a
‘relatively short period of time. Another important advantage of the-air-

* dand 2/
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| Investigation of. the eleotric structure...  A052/A101

v craft(meihod“ie‘thé;ﬁoé‘iﬂiliti‘6t'65t§iﬂing{iynbﬁronbus‘dafn;relatingf

bbth‘to;the,topogr3ph3;0f59193d§'nn¢“to?thbf|arologioal'charaoteriatioa of -

" -atmosphere by means of radar, airborne meteorographs and other devices.
The application of high-sltitude high-speed planes like TY -104 (TU-104)
widens the potentialities of the aireraft method and gives better results
than those obtained by iising transport planes like JH-2 (LI-2) and HJI -14
(IL-14). On the other hand .the airorafit measurements do. not provide
.reliabIeAinfprmatioh_qnfthegmaﬂddtruotdre]o: eleotric charges, and probab-
1y .only a combination. of airoraft. and sounding methods will enable one to-

_ ‘study” both mgoro;~andfpe§pstructur§7of_thnnddroloudq.';The airborne equip-
- - ment for measuring the field intensity is desoribed; the field intensity

pickup is adjusted 50 that the field produced by the plane's own charge:
will not affeot the indiogtions of the device. . The investigation has

8hown that clouds in -50% cases oarry a oonsiderable exooss oharge of abbut

2 coulomb, . This charge is looated 6 - 7 km obove the earth surface and
the "mirror" effeot (lthe' opposite charges of raindrops and the surface

. field) may be ascribed to the aotion of this charge. The polarized olouds
- obyerved are charged to 60% positively and to 40% negatively: There are
9 figures and 4 tables. o , :
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T

AUTHORS: Iwmyanitov, I. M., Chubarina, Ye. V.
TITLE: Electric atruocture of lower’ unrainy stratified olonda

SCURCE:  Leningrad. Glavnaya gaofi&iohoskaya obaervutoriya. Trudy- L
no. 136, 1962. Atnosfernoye elektrioheotvo,'21 -34 - -

L

CPEXT The electric structure of atrntified clouas nnd cumuli iu im—.i-{iin'"

vestigated. It is pointed .out that this. problem, in splte ofiita i-par~' -
tance, has found no adequate treatment in.the literatuve. - @he knowledge -
of the electric structure of stratified clouds is important because.in: B
trese clouds the electrification procesees connected with the precipibnlioh '“f
of air ions on water drops and the processes of the ohatge neparation ;“
ir. clouds under action of the gravity foroce appear in the purest form. “*ﬁ \\
It is also important for determining the ways of the charga asdumulation - ’\/
in the first stage of the development of, thunderolouds. The study of th.
transformation of the electric atructure may also play an essential part
in evaluating the effactiveness of the oloud’ oontxol. And at last it il .
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Electric structure of lower ..;s.. A052 A101 He

necessary for working out better methoda to pravent the eIectrostszlo .
hezard for the mircraft. First of mll it 4s essential ito determine the .
electric macrocharacteristics of clouds, that is the distribution of free -
ctarges and electric field intensity and their valuea. .In 19%8 - 1959 Ch
during the International Geophysical Year and International- Geophysical -
Cooperation systematic vertical sounding of the eleotric field intensity - o
from an aircraft were carried out in USSR. Edpecially in'ihe coursé'of this =~ " . '\
investigation data relating to the slectric atructure of lower unrainy- el
stratified clouds were ébtained. The investigation has revealed a relativc e
- constancy of the field in the horizontal planey so eléctrically the clouds

cen be considered as infinite charged layers in which' all ohanges of
fielde and charges depend on the vertical coordinate. This: fact makes -

the vertical sounding from an nircraft superior to other methods of vorti-
cel sounding. Altogether 54 stratified and 192 atratified-oumulua clouds .
were investigated which, from the viewpoint of electri¢ structure, oan be .
reduced to four prinoipal types: 1) Positively polarimod with ‘an excess
pcsitive charge, 2) negatively polarized with an excess positive oharge,’

3) unipolar positively charged, 4) unipolar negatively charged. In=a

Gard 2/4
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nmrul tor- th. r:lold mtonoity 1n tho liddll p.rt of a oloud can be de — °
- sctlbed ‘By the equasiony l-a+b(|-h)+o(|-h) » where a, b and o
are ‘cosffioients, s is: thq.ooord:lnnto mensured from the base 'of the oloud
“and b is the ‘height ini th the oloud at which the maximum fisld intensity is
_.recorded.  With an’ ‘Anore: t-,.tho ‘thickness of.olouds. the average field :
1ut-nl:lty practioally foes Hot ohangs) but ite maximum value inoreases. '
."The free charge: donut .. 18 almgnt’ 1Mop0néont of the thiokneds of clouds
".and in ‘general -has & ten -to decTédse as the thickndas decreases.
. The authors mot i th ‘t:loll oxplanqtidn of a numbér of ‘peculiarities
obmorv.d :ln tho ntruotur of stratified. oloude. " However, this theory
-oann @ X) .'"‘.'l,fgr'luch facts that in. 104 cases a positive
polqriutipn npp‘ ‘ 'ct,,rmc_. ive field or that in 10% cases the field
- ‘above’ the cloud ‘1d ‘s  positive. ‘one ‘and.under the oloud & negative cne. _
l’ccnliu- is. IIIU th faot that. tho -potential difference between the upper
e 1ower. ‘how of & '0loid ‘is in-s humber of cases comparable -
v height of 6,000 = in clear weather, sometimes

: ‘excesds’ it and" u iwouﬁ has. & \oo-pu'nblo abgolute value but an oppo-
-u- un. ‘!hu uy h oxplnm by usuning thnt in certain cases -
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,.;. ) ,.‘ -‘ : ! p
we ,"Cou nolnoug cu\‘ldouno ru' ohugu vhieh oan many timea exceed those
‘--;g,r.-ont 4n ‘the, ttiooyhiri dhriug ‘tine" weather. The nature of these

./ “chdrges-ie . entirely obsdure: at pu-uont md rcqu:lru further etudy. There
are. 10 'ﬂmu ol s ytbln. T o . ‘
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5/169/62/600/012/046/095..

4832 D228/D307
AUTHORS : © Imyanitov, 1.24. and Chubarind, Ye.V. j g
" - e Lo -~ ’ [
prriE: T “geyucture and origin of the atmospheric electric:
f_icld . Lo
PERICDICAL: neferativnyy zhurnal, Geofizika, mo- 12, 1962, 31,
- abstract 123226 (In collection: 1gsled. oblakoV,
osadkov 1 gTrozovogo elektrichestva, M., A SSSR,
1961, 259-248)
TEAT: The systematic gerial measurements of the atmospher-'

field, carried out during the JIGY at Leningrad, iev,
anc. Tashkent by wmeaus of aireraft fitted with olectrostatic £lux-
mcters, allowed information to be obfained on the distribu'ci’on of .
the ficld strength, space charges, and the electric field potcm:inl. X
£o heights of G-7 Ym. On clcar days’ the appearance of fiecld naxina

(usually in the inversion zone) and the change in the field sign at

3.5 - 4 1 frequently disturb the monotonic decrease of

ic.elcctric

a height of C

the £ield strength with altitude. ‘“Yhe variation of potential wi.th

card 1/3 ' ¥
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Structure and origin ... D228/D307

height often departs from the monotonicity and the votential begins
to deccrease from an altitude of 3.5 - & Im. The estinated potential
difference between tho ground and ionosphere is 200-220 Lv. awven at
a height of 6 lm the daily potential oscillations do not repeat the
daily unitary variation of the ficld strength and are not gynchron-
ous at different observation points. The potentials thernisclves may
diffor Dby more thon a factor of 2 with respect to the mean valuess |

. 'fhe wclative potential variations tend to decrease with n’.ncrgasing‘
* "heigat, but above 5.5 - 4 laa they are larger than at this height.

At heights of several hundred meters the diurnal field strength
variation repeats the unitary variation, though this similarity is -
not noted above aad below this layer. <The results obtained contra-
dict the currently accepted *spherical capacitor' theory. and may e
explained by another scheme, in which the ground and the atmosphere
exchange charges and create the observed phenomena.. In this model,
the troposphere, and particularly its jower layer, is the outer

- plate of the capacitor. ‘The display of unitary variation only at a

certain hoight stens from the fact that at this height fields from
loczl atmospheric space charges, situated above and below it, com-

i

i
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Structure and origin ... 545594, 52/000/012/046/095

gggzﬁgcciixggcotgﬁgsandhpemitlthe appearance of a £ield from the 1
g » viose change also induces unitary variati Zones  \/"
vhere chargces’flow groundwards - 1 oh outiloy op Lomes

, ) : and zones in which outflow of ' 3)(
occurs, exchange charges in the atmosphere,. The level, at Whggt?ge

the flow begins to chane hould 11 1 :
1 s ie at - '
aAbstracter's note: Co;\pietc t:'.:-anslat::I.oni17helght °£. g l}‘ i :
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8/169/62/000/012/047/095
Blestric structure ... D2238/D307

field strength. The average fields in cumuli and thicle cumuli are
about the same. In thick cunuli the extreme values oS the ield .
strength exceed 10 v/em in 500% of the cascs and 30 v/cm in 15 of

. the casecs; individual cases with a strength of 100 v/cm arc mention-
od. FBElectric fields are much more irregular in thick cumuli than in
cumuli. "he average density o space charges in clouds was estimat-
od from data on the cloud distribution of the electric field. In
307 of cases it does not exceed 1 esu/m?; its most likely valued
rarge from 10-2 to 10-1 csu/m>. The extremes of the space charge
dereity cexcced 2.10-1 esu/m® in 75% of cases and 1 esu/m? in 400 of -
cases. From the data of an accelerogreph and a temperature pulsa-
tion meter curves werc plotted for the frequency of the sizes of
zones, in which the values of the field and the clectric charging .
of the aircraft werc extreme, 'and also of the dimensions of the

‘. cloud current. - They proved to be largely coincident. This fact

1cts conclusions be Grawn about the substantial role of air motions
in clouds, their olectrification, and. the presence in convective
clouds of zones wherce the diop spectrum and the water contcent vary
areatly. & schenatic model of cumulus was constructed on the
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dlectric stiructure ... . D223/D307 o :

grounds of the data cited. The cloud can be depicted as being

polarizcd in such a way that a positive charge is located at its

top, and a negative charge at its base. Zones of positive and nega-

tive space charges arc imposed. on this distribution. They are cha-
otically disbosed through the cloud, the appearance of these zones!

and their location being closely related to the effect of the cur-.

rent in clouds. The mean rate at which, the nain space charges accu-
mulate in such elouds comprises 10-3 - 10-3 esu/m3-sec, which is ;
2-5 orders less than the rate of accumulation of charges in subse- pKV
quent stages. In this stage of cloud development there accumulate: :
so fow charges, which then appear in a storm cloud, that in an eclee- -
tric respect the studied stage of development does not prepare for

the next. The accumulation of charges'in cloud particles at this

stage may be presumed to proceed under the infiuence of both the
conduction current and the removal by convective motions of charges
accunulated inside the cloud, as well as under the influence of thé
charging of drops as.they evaporate. lieso-heterogeneities play a

vital part in the development of convective clouds and electric
nrocesses, o

[ abstracter's notc: Complete translation ]
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Study of the electriec structure of shower ard thunderstorm olbw.

Trudy GG0 1no.136:3-20 '62, (Mara 15:12)
(Atmospheric e1octr1c1ty)
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IMYANITOV, I.M., kand. fiz,-mat. nauk, red.; KAPITANETS, Ye.P.,
red.; ALEKSEYEV, A.G., tekhn, red.

[Materials from observations of the intensity of the eleotric
field of the atmosphere at various altitudes based om data
from airborne sounding during the International: Geophysical
Year and the International Geophysical Cooperation, 1958-1959]
Materialy nabliudenii napriashennosti elektricheskogo polie
atmosfery na razlichnykh vysotakh po dannym samoletriogo zondi-
rovaniia v period Mezhdunarodnogo geofizicheskogo goda i Mesh-
dunarodnogo geofizicheskogo sotrudnichestva, 1958-1959 gg. Pod
red, I.M,Imianitova. Leningrad, Cidrometeoizdat, 1963. 226 p.

(MIBA 16:7)
1. Russia (1923- U.S.S.R.) Glavnoye upravleniye gidroneteoro-
logicheskoy sluzhby. '

(Atmospheric electricity)
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"The Significance of Atmospheric Electricity.”
hpou't to be mumd for the Int, Conference on Mnuphvric and. Spaoo mpcmoity,
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! SHISHKIN, N, 8., Loniogred Unlversity, ‘Main |

Geoplymienl Jaboratory - "Thunderstorn theary™ - |
(tlasnion IV) : , . .
Atmopphoric eloctricity vegonrch in tha vosR”
(8esaion X), - USSR sponker not yob golbéted, .

. "Bloctricity in clotds ond foga" (Session III) - -
USSR speeker not yot selected. . o

i

!

!

| sopirt to bo mlmttted o the 310 Intl, Cenfs Maoophorto asll Space Tlecteletty |
é ' ' Yontroux, Seitzorlend, 610 ¥ay 1963 . : oo

|

BTN RS S R S R

o i e

'
Bt §
v cpmpgtn e '
Pt LR Tty sast S w : !
i

Y

o+ et ekt s

o R e

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618610008-1" |



"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618610008- 1

_'.-I‘.L(l_(i{!irelk;;§hl-:l.liu‘;v:.'"'.?,.'(:l_‘i_.lt,.v:‘“l. ] Gl R [T PIERE N SRR S

: __149_%5_64_ Eum)/Fcc(u)/sos/rs(v)-z G-2/E8(v)/E8(ir)s2 AFFTC/ASD/ L
i AFMDC ESD-3/APGC/IJP(C)/SSD.. «»P?.-L/PO-L/PG—& Pab-l. Pq-é B ¢+ 173 RRSE
~ ACCESSION NR: AT3007030 . s/2560/63/000/017/0059/0065 E
- ! 7
{'  AUTHOR: Imzanitov, I, M.; Shvarts, Ya, M, - ; : Z‘Z~ :
% .}ITLB: Heasurement of. elec:rostatic field Lntenuicy on the thitd : f
“artificial earth aacellite ~ . 7} ‘ f v s

!+ SOURCE: AN SSSR. Iskusst, sputniki Zemli, no, !7. 1963 59-65

{3 TOPIC TAGS: third Soviet earth sntellite. Soviet etrth natellite. sk
‘ satellite, artificial earth satellite, earth satellite, electro=! i -
static fluxmeter, fluxmeter, electrostatic field measurement T

-s"é ABSTRACT: Measurements of qLggL;g_;_;;g_ﬁ;glg_iné;ﬁgisfﬁzt chc 'i'}ﬂ‘
R gsurface of the third Soviet artificial satellite}”made by an o
' ! electrostatic fluxmeter attached to the satellite, are discussed.7"
The measurements covered a range of +2 v-cm -1, Liuearity of the S
dependence of output signal on measured field iu:ensity was. eu~ s
sured by the use of synchronous detectors., Equipment error did S

not exceed +15%; to keep it to a minimum, the constancy of gain | S
and zero was checked every four minutes, The excess of the dutaddn1~

Card 1/2
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of a positive over that of a nogative field at the hutcllite lur~v'

. face testifies to the presence of a negative charge on the satel= ‘i
lite surface during those sectors of the trajectory in which the:

;- electrostatic field was measured, Variations of the 1ntens£:y of j:.

¢ the electrostatic field at the satellite surface which: do not cor"ﬁ*"
relate with the position of the pickup in relation to the direction i

: of motion, the sun, and the magnetic field are .due to the intense

.- charging of the satellite, "§, I.;Zacheg N, P. Ziganov, V, V, .

- Mikhaylovskaya, and V., G. Borodulina participated in ‘the develophj

> ment of the equipment.,” Orig, art, has: 9 ftnureo..‘ ;

ASSOCIATION: none

SUBMITTED: 07Aug62 DATE ACQ: 110ct63 :  ENCL: 00

SUB CODE: AS, GE NO REF SOV: 005 . OTHER: 002
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ACCESSION NRi AT3007031 ;T 8/2560/63/000/017/0066/0081 .

."y

AYTHOR: ‘tmyanitov, L. Mas Gdalavich, G, D.3 § |

TITLE: Measurement of electrostatic fileld 1ntep‘:sity‘_, at the sur= :
face of geophynical rockets moving in upper atmospheric layers :

O

i o a2 8
v

SOURCE: AN SSSR., Iskusst, sputniki Zemli, no. 17, 1963, 66-81
' TOPIC TAGS: electrostatic fleld intansity, figld'iﬁtgnutc&.;; P
~* 1. elactrostatic field;-geophystcal rocket, rockat, ionospheric - A
electrostatic field,  ionospheric current . R . oo

[ TP

ABSTRACT: A discussion 1is presented of methods: used to measuro
alectrostatic field intensity at the rocket surface during flighes | -
- of nonstabilized geophysical rockets on 14 July 1959, 15 June 1960, -
"B and 24 June 1960 and during flight of a ntabilt‘;ed\&mhmj.___"______‘-
|

!

__i_.xocket on 15.November 1961, The basic measuring circuit is shown
: {n Flg. 1 of the Enclosure, diagranms of the seansing elements,. in:
a1, Figs., 2 and 3, Disk-shaped measuring plate 1 (Fig, 2) was R ,
situated at the rocket gurface and responded to the local space goe

. iCerd. 116
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ACCESSION NR: AT3007031 - | j’.{, S ,O

13

chargo in thc viclnity of che roekec. Roc:ttng nnd fixed slottcd»«
disks 2 and 3} were located above the sensi diak,,xhi-rof“iing '-

. disk was spun at 900 cps to-give-a choppec oucpuc signal {n load .
resistor-R-pr¥oportional to the field intensity., (A cross scc:ion ¥

.--of the entire pickup assembly is included, lhowing nounting de- ’
tails of the disks and the drive motor; fabrication details are

""also ‘given,) The distance betwean the measuring and rotating

. disks was 1,5 mm and between the measuring and fixed disks 5 mm.

" The effective area of the sensing disk was about 24 c¢cn?, The' .
‘drive motor also drove a generator whose output served as the
raference voltage for synchronous detection; during calibration,

- the rotating disk could be adjusted with respect to the rotor to

. glve opcimum signal-co-noise operation in the synchronous detecw
tor. The most inferesting results were those obtained on 15 Novem=
ber 1961 with:thei‘dtabilized. rocket,.which attained the highest

~aleitude (430 km),and ‘ha malles Hasuremene arrors. = The,
full scalelof ita £1e1d4sensing aquipmgn wag 6V x em =1, .and tke

semsitivity” threshold was 0,06 v x em™ 1, “iPreliminary tests had e
shown tttat the error of . r.he device did not exceed 52 or 0,3 v x cnvl-«
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| ACCESSTON NRi AT3007031 o S A
] N B
{" In additfon to the f!eld acnaorl, a current ptckup wnm 1nlcnllad ’2-‘
't to rapister charges not xntercepcad by the senaors, : The current | L
sensitivicy threshold was 109 amp x cm” 2, which was not actually i
reached during the 15 November flight., . The pickups were placed ;{
at diametrically opposcd pofnts on the cylindrical part of the
rocket, pickup 1 facing north and pickup 2 facing south at ap~
proximataly ona-thiyd the distsnce from the rockat nose, Solar
rays fell on pickup 2 at an angle of 4°, whila pickup 1 ramained A
_ - in the shade. Measurements showed that the rocket was negatively s'
ip charged throughout the recorded period. At all’ altitudes, except, !
i ‘for a small sector between 100 and 120 ¥m, field intensity at the ‘
 rocket surface remained almost constant at 1.5 to 1,6 v x cm™ v
-within the same altitude range, the depth of the space chargel.:
varied within 1.2=—5 cm at a temperature of IOOOK, and within
1,77 cm at a temperature of 2000K, Resultsiof measurements
made for the nonstabilized rockets confirm those obtained for thc —
stabillized rocket  and suggest the existance of a significant.
electrostatic field in the reglons studied. "The authors thank ' | -
K. 1. Gringaus for dlnculsing the results of :ha 1nve|t£gacion o

e

-

iCad 3/6 .
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ATD TE. 967-9 15 May
'EU"CTRUSTKTTC-F' EmmTENSrrY‘OFWESURFACF
RO"‘KET (USSR’ . et

‘ o | va B M. . : Akhdemiya
famtov R M G. D, Gdalevzch a.nd Ya.'M ris. [IN: pdet uky
E Doklady. v, 148, no. 6, 1963 1306-—1308. ;3102001 | 0*‘(3/013{02 R

Thn electrosta‘ac fleld mtensity near the surface of a: 2eo Y
“15° Novambe rilg6l was measured by means of. an electr 3
The ‘equipment. measurement range was 6 vl cm.’ Ther

“rically placed fluxmeter pickups, ‘although dxﬁ:ering frérm

“that field intensity undergoes relatively slight variations il : E k 4,

; ter sity value measured by one of the pickups varied within: ! xﬁge o -
“1 v/em, and that of the other from 1.8to 2.5 v/em, The ;e 5 éickup w4
lummated by the sun at an angle of 4° throughout the flight; ' i ]
meuned in the shade. The electric field intensity correspd . ~the cha.zgge B
_on the rocket itself had an ‘average value of 1.5 vlem, A ; g,i:ﬁto ac ouxfx ity

‘ m4-asurement errora and inaccuracieat in the detf:r_:mz?n; bl i ea.l valxu off -

'.‘;"}
;R
i TIIEEINE
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Em:c;aosmnc me  DiENSITY {Cont'd.] S/oaolésllu&yf A :

m‘censi ty, the average value ‘of the electrostanc fxeld produc ecJ by u e chmrge q»ﬂ
the roiket was found- td. be <"2but >l viem, iJe., ‘the: muket md & nega-
tive charge. Measurements of electron. concentration toge’ch 39 wnth data on |

field intensity, made it possible to determine that the poten“qal prcmTu(:ed by the 3
rocket's own charge amounted to several’ volts. At an altitudd bf 3CIO to 300 ki, -

it was determined that the electric field ‘was-<- 3.6 but s 1.6 / cm aécordmo’ to

rdmg to thya __‘ :
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IMIAHI‘I’OV I.M.; LOBODIN, T.V.

Inhomogeneity zones in thunderclouds. Trudy
164 ;
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IMIANITOV, I.M.; CHUBARINA, Ye,V, o
Annual variation of the atmospheric electrie ﬁo‘tmtm at
6000 meters and the charge of an air column in & O %o
6000 m, layer, Trudy GGO no,15719-21 *64 . (MIRA  17:8)
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Eleatric structure of nimbestratus o ocuds, 'I%mdy GPG no. 1773 1)3%28

'65. (MIRA 1 18)
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he I tm 5 1ts of measure-
[Elestrisity of the free atmospherej resulis o a3
ments during the IGf and IGC] Elektrichestvo svcbcdx;of;
atmosferys rezul'taly tamerenil ve vremia MGG 4 HGS; e
ningr'ad;' Gidrometeoizdat, 1965. 239 p. (\!'L[H?A 1839}
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ACCESSION NR: AT5023597 S R
ik AUTHQRS:E GdaleviéhgVd‘_gug\zglanit5§tmrlgH:.{;vj;r: "“

TITﬁB:‘ Elactrical fields in the idhcagl_:‘ are r&'ccording to da.
-mentis taken by geophysical rockets S

| SOURZE: Vsesoyuznaya konferentsiya po fiatha kanmis sheskogd. phstranstva . Mok ahd
11965, Issledovaniya kosmicheskogo prostranstva (Space regearch); trady &
“Kont srentsiis Moscow; Izd-vo Fav'« +-1965,-2T1-2T4" S A

!

: TOPIE TAGS':;",‘ibhdsphefe, electrio fiéid',i aoundijné raoket;
fluxmeter o

! ABSTRACT: Experiments have been carried out on éédphysiéal ™o
' directly the electric fields ocourring in the lower layers of

" ¢ phere. Many prominent effects in these regions depoend strongly on th

| | of the stationary electric fields there, but previous estinatys of Lk
*| ties have beon available only on the basis of indirect data tp whidh'
applied theories as yet not fully worked out. The measurements vl

| two flwxmeters (G. L. Gdalevich, I. M, Imyanitov, and Ya. M. bhvarta,

. Kosuodcheskiye issledowvaniya, 3, No, 1, 102,‘19655 Jocated oppl '

b caral/h
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1 on the cylindrical part of the rocket surface, . The: elactr:
- ! proportional to the potential drop between the two ‘detectors
8 | proportionality being ‘dependent on their orientation with resje
B fialis, the electric charge on the rocket, and the characteri tios:
B Typi:al data for E are shown in Figs, 1 and 2 on: the Enclos ~ Thi measuremsrits,
B aro analyzed as functions of altitude, and diurnal variationsiare pioted, - Reasians
' for the absence of intensive ionospheric heating due to the lirge ;‘Lti;:lds ‘obseived
' and the origin of the flelds are suggested. It is concluded ﬁ;a: n@ ‘
o
T1gurae

, | present| |-
| method may be applied to interplanetary measurements and to t| rmination
¢ charge neutrality of the earth an@*n_zoon. . Orig. art, hads 2 fdgursy and 1

R

B | 4SSOCIATION:  none-

S

' SUBMITTED: 02Sep65 -

' NO REF S0V: 007 -
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Fig.1 .
Measurements of electric field intensity,
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Electricity of the free atmosphere\ results of measurementa d ring the! IG‘L' a.ndlch
: (Elektrichestvo svobodnoy atmosfery;: rezul't.a,tu izmereni mya MGG 1 M&B)
Leningrad, Gidrometeoroizdat, 1965. 239 p. {1lus., biblipy, . blles. - (At head | :
of title: Glavnoye upravleniye gidrometeorologicheakoy B iri Bovete Min-
istrov SSSR. Blavnaya geofiz;chggkgm observatoriya im.. "Ilqsreykova) 1250

cepies printed. - ; ' H: :’

TOPIC TAGS atmospheric physics, atmospheric eﬁfucture, atmo "the?mbdynémica{f
lightening electricity, electromagnetic effect . o TR

PURPOSE AND COVERAGE: This book is based on datn obtuined d
atic aircraft soundings of the earth's electric field. '
were made, and the results of data. processing are analyze
tion to the detailed information on the initial data prese
" the book gives, for the first time,&pertinent informatio
_electric field in "good“ weather, on the distribution of

~eharges ~ and potentials under these conditioms. .

. on the electric structure-of stratified clouds. Thus, thel Yook rcsents a ¢enel
pl.cture of the electric structure of the atmosphers on c]omdy and : It
in intended for specialista in the field of atmospheric, am well us the upp¢ia1~
ists in all those fields vhich are concerned with the phe nmena jof atmospheric !
etectricity. : . ;
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TITLE: e Heavy AP (IR)-163 Copying Milling Machine

\
PERIODICAL: Byulleten' tekhniko-ekonomicheskoi informatsii, 1960, No. 9,

pp. 25 - 28 ‘ .
TEXT: In 1960 the Leningradskly stankostroitel'nyy navod (Leningrad
milling machines

Machine Tool Plant) started to manufacture multi-purpose copying
for the machining of complex spatial surfaces, like metal models, dies and press-
nolds. In contrast to other machines of this kind, the new IR-163 copying
nilling machine possesses another layout of master template and copying device,

" #he former being located on a horizontal plate on the other side of the machine
hed, while the axis of the copying device is placed vertically; the copying
device itself is placed on 2 separate carriage which is movable along the guides /
of a light welded sleeve fastened to the machine stand, The free end of the
sleeve is propped by suppating rollers which are rolling on rails if the stand

1g displaced along the machine bed, The absence of the usual upper rests '

simplifies the ad justment of master template and copying device and reduces the
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height of the milling machine, The main control panel is 1ocated on the spindle
stock, while an auxiliary panel is placed next to the copying device, The IR-
163 milling machine is equipped for the first time with a universal copying
davice which replaces a set of interchangeable devices and ensures all the
n2cessary working conditions for automatic machining, among others also profile
copying with depth check, 1,e, tracing in three dimensions, The following
tachnical data are givem dimensions of surface to be machined “width (vartlcal
oross-arm travel) = 1,800 mm, length (horizontal stand travel) w: 4,000 mm;
longitudinal travel of spindle stook = 800 mm, power of spindle drive electro- -
motor = 14 kw, range of spindle speeds (18 steps) = 13,5 - 1,600 rpm; effective
area of the component table = 2,200 x 5,190 mm; overall dimensions (length x
width x height) = 9,517 x 8,775 x 5,155 mm; wéight = 60 tons., There is i
figure, :
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