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ACCESSION HR:  AT5023616 " UR/0000/65/000/000/0434/0448, B

.?AUTHORS: Vernov, S. N.; Nesterovy V. Ye.j Pisarenko, K. F.j Savenko, I. A} - —
" 'mverskaya, L. ¥.j Bhavrin, P. L. | 72 .
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{ 'PIPLE:1 Investigation of the upper Van Allen radiation belt at low altitudeas during

{the flights of the satellite ships and artificial earth satellites "Kosmos' from

t 11960 to 1963 - | _ﬁ,f;

!SOURCE: Vgesoyuznaya konferentsiya po fizike kosmicheskogo prostranstva. Moscow, !
1965, Issledovaniya kosmicheskogo prostranstva (Space research); trudy konferentsii.‘-é

=" "Hoscow, Izd-vo Nauka, 1965, 434-4'8 ‘

i

;TOPIC TAGS: sputnik, artificial earth gatellite, Van Allen belt, radiometry, | I
\geomagnetio fleld 1. .
H . e

b ‘r:,
%ABSTRACT: The results of radiometric measurements of the Van Allen radiation belt %
ifrom several “"sputnik" and "osmos" satellites are discussed. The radiomstere . |
: . iconsisted of inmer and outer sointillation counters and gas discharge counters. i
a The internal sointillation counters recogded eleoctron energies betwsen 50 %o 300 kevi ENS
'Among the vasrious recorded meagurementd: was the variation of radiation intensity ;
lwith longitude, which wae quite apparent in fthe outer belt and which could be |
lexplained olesrly by the struoture of the aotunl geomagnetioc field, Beveral i
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altitude versus longitude particle drift trajectory curves were obtained to explain
;the various geomagnetic anomalies observed, Next, .ata were obtained to determine
~|the location of maxima in the outer Van Allen belt. Over a period of four years
this varied within the limits 4 2 L 26, and this variation could be associated with
geomagnetio disturbances. As a third obgervation, an electron energy gap was dis-
covered between the outer and inner radiation belts on 2 <L s 3. The special
prefile of the outer Van Allen belt is shown to be characterized by the location of
a maximm, a maximm radiation intensity Imax’ snd a half-width corresponding to

0.5 Ima.x' Intensity measurements and geomagnetic line-of-force oross section
estimates gave the following values for the electron lifetimes in the outer belt:
:for electron energies s 100 kevy T = § x 105 gec, for energies > 600 kav, T = 5x
107 600, Orig. eft. hass 13 figures and 1 formula. [ob]
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( On the calculation of the rield of sourn ), Storiix Lrudov niyevss, in-i: uiroinze
henerov, Issue 1, 1945, o. 134,-35.

So: U-3261, 10 Apri’ 57, (Letovis 'Zhurnsl ‘nykh Starey, lo. 12, 1944).
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TVERSKAYA, M.Ya, [Tvcrs ka, M.TA.); SHAKH, TS.I.; KAGAN, F.Ye. [Kahan, F.IU]

Brficient uge of antibioties in redicine, Fariatgsev. zhur. 12 ne.2:
10-13 163, (*IRA 17:10)

1. idyevskiy institut usovershcnstvovaniya vrachey.
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PASTERNAK, M.N.; TVERSKAYA, M.Ya,; RAYTRUB, B.A. (Moskva)

- e , JEOTRARRA T
Punctionn? stote of the liver in some infectious disessss. Klin.med,
35 [1.0.34] no.1 Supplement:35 Ja '57, (MIRA 11:2)

1. Iz kliniko-diagnoeticheskoy laborstorii Institute infektsionnykh
bolezney AMN SSSR (dir., - deystvitel'nyy chlen AMN SSSR prof, L.V.
Gromashovekly)

(COMMUNICABLE DISEaSES)  (LIVER)
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VAISMAN, G.A. [Vaisman, H.A.]; SKVIRSKAYA, Ye,S. [Skvyrs'ka, L.S.];
’cummcn, M.I.’[Hurevych, M.I.]; TVERSKAYA, M.Ya. [Tvers'ka, M.IA.]

Study on the production of tinctures from glycoside-containing

1trasonics. Farmatsev,zhur, 19 no.1:44~-49 -
;’%int material using ultra i ia:5)

1, Kafedra tekhnologii lekarstvennykh form i galenovykh preparatov
Kiyevskogo instituta usovershenstvovaniya vrachey 1 Institut
fiziologii AN UkrSSR.
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Evaporation of & { drop. 3 Udhen
/‘{ubm-mpd Go u Uni ‘l’i‘ I Nala‘o N’:
Ser. Mg, Naud No. 7, NH”(HND) «—The change In

size of drops of water or k‘ of air Sowing ut vari-
s putes mu mlumnd over lh- temip, n:fe from —3)° 10
448, rop size was of the onder of 30U », and IM

relative humkﬂly of the sir varied from 40 to #%.
static uir, the lunction X' = dDV/d1, where D = (irop |lhm
anid 2 v time, was s 8 of drop site at const. relative
humbtity and femp, l\umhn equal fo the itk of
N b neving abe te X b statie air) hor m! o X, (he Keyn-
ahile 1o, by (he equation M = a{l + R‘L A!II"‘ K~
(1M, the equathit can be satiefied by - 33.1. tat
thee s more - ad) 'S¢ evapa.
rate of uxpuvooled water drops h nlmou compuublo to the
rate for ke but the nulonh: liquid is alwnys some- -
what greater, ng its max., differeace at -13°,

H. K. Livingston
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! Air Currents

of Air Currents Upon the Speed of Evap-
a Water Drop," N. P. Tverskaya, Lenine
U imeni A. A. Zhdenov,

"Influence
oration of
grad State Order of Lenin,

T pp

"I, Ak Nauk SSSR, Ser Geograf i Geofiz
No 2

" Vol XIV,

Cites results of experimental check of numerical
values of expression for vector coefficient T
given by Acad L. S. Leybenzon, Compares values
of vector coefficient found from experiment and

3 1567868

USSR/Physics - Evaporation (Contd) Mar/Apr SO

theoretical calculations for Reynolds numbers from
50 to 500. Submitted by Acad L. S. Leybenzon

2 Jul 49.
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TV?.RSKA?A, 1. P
Influence of a current of air on the rate of avanoratton of a
drop of water. Millbank-london, 1951. 8 p., diagrs. (Hoyal Alrcral’l
Zcztablishment. Farnborough, Library Translation no. 367)
Trans. of Vliianie potoka vozdukha na skorost' ispareniia kapel'

vody.

X

DLC: (GPHR

SO: Aercnaut’ :1l Sciences and Aviation in the Soviet Union, Library of

Congress, 1955.
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Temperature of evapuration of droplats. N, lP.."‘l:;/Er-___,

Yer, Geog. iéb{)ﬁ'yﬂm 15, 74-a1(1951). -~The temyp. of

evapn. of dropleta-o wiater conatitutes an tmportant part
of the prohiem of the study of the thermodynanics of the
atm. The followlng equation wat visod for ealeg, the ate o
evapn. of a dropletd dinjdl = (4s2M/K ) (By — o)
where m is the mass of the evapg. droplet, & I3 the coefl}
of diffusion, M is the mol. wt., R is tlie gas const., T is the”
bs. temp., r la the radius of the droplet, f Is the wind factor,
E, is the vapor pressute above the surface of the droplet, &
i3 the vapor pressure in the surrounding alr at o large dis-
tance from the droplet. Thia eqquation combhired with the
well-known psychometric formula was used as the basls for

X calens. made.  The results are summarized in the form ofa
nomngram whose arcdinates represent vapor pressure of water
in the air some distance from the cvapg. roplet. The
abscissa is in degrees abs, G.8. M,

51
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Deterniniag the number of the condenshtion muclei im the atm
osphere

!suoh biul, Len,un, no,31116=19 1!53, (M1RA 10:;) )

1, Kafedra fisiki atomosfery.,
(Atmospheric nucleation)
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nProblem of Determining the Effective coeffi:ient of ‘ater Drop Collision'.
Tr. Gl. Geofiz. Observ, No 47, tr 112-118, 1954

A method of experimental study of the coefficient © of drop merging
at collision is described. Results of drop merging of 0.5 to 1.5 im ra=
dius at 18 C and L0% relative humidity are presented. The mechanisem of
merging is established. At relatively high drop velocities the liquid does
not merge and the drop is disrupted. (RZhFiz, Ho 9, 1955)

50: Sum No 812, 6 Feb 1956
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Translation from: Referativnyy zhurnal, Geografiya, 1957, Nr 7,
pp 60-61 (USSR)

AUTHORS: Tverskaya, N. P., Yudina, N. P.

TITLE: .Eigéfimental Investigation of Water-Drop Conjoining
(Rezul'taty eksperimental'nogo issledovaniya koagu-
lyatsii kapel' vody

PERIODICAL:  Tr. Leningradsk. gidrometeorol. in-ta, 1956, Nrs 5-6,
PP 263-267

ABSTRACT: The authors continued their reviously started jnvesti-
gation (RZhGeogT, 1956, 2817 with the aim of determi-
ning the effectiveness coefficient of collisions (Ky),
and in an effort toO clarify the mechanics of large

drop formation. The experiments were conducted on the
drops of identical sizes (2.3 mm and 1.2 mm) and also

on the drops_of various sizes (2.3 mm and 2 mm, 2.3 mm

and 2.1 mm; 1.3 mm and 1.7 mm; 1.1 mm and 0.5 mm}.
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Experimental Investigation of tiater-Drop {Cont.)

The formerly constructed apparatus was used again, but it was altered
to the extent that the air in the camera could be either dessicated
or humidified. The extent of the zone of conjoining vas de-
termined in respect tO the velocity V at the moment of impact at a
given moisture content £. The temperature was maintainel at about
160 to 180 C. By the zone of conjoining the authors understand that
deviation of the center of the upper drop from a vertical line
passing through the center of the lower drop at which the conjoining
of the two drops ceases to occur. For the drops of equal sizes at

v = 30 cm/sec and f = 36 percent, the extent of the zone of complete
conjoining, expressed as percentage of the sum of radii of the
colliding drops, 1S equal to 28 percent. As the amount of trans-
location of the drop centers 1S increased, there 1S formed a tran-
sitional zone within which K3 (the ratio of the number of conjoined
drops to the total number of colliding drops) decreases to zero.

At the translocatlon equal to 38 percent all the impacts become
ineffective. At f = 93 percent, the extent of the zoneé of full
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Experimental Investigation of Water-Drop (Cont.)

conjoining expands so as to include the deviations of 43 percent

’ without altering the extent of the transitional zone. The relation
of the zone of conjoining to V for various sizes is expressed
graphically. 1In all the cases, the increase of the velocity leads
to the diminuition of this zone, and the rate of diminuition is more
uniform for the smaller drops. It can also be seen from the graphs
that the zone of conjoining increases with the increase of f, which
fact can be probably explained by the intensification of drop
evaporation and by the acceleration of the vapor flow from the drop
surface to the air. The impacts of the drops 1.1 mm in size against
those 0.5 mm in size were more effective than the impacts of drops
with any other size relations. The results of these experiments
agreed fully with those of the previous work. The article includes
a bibliography of 10 titles,
Card 3/3 A. B.
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TVERSKAYA, 1.P. . .

Bxperimental study of colllsion and coalescence of charged drops.

Trudy 060 no,73:123-131 '58, (¥IRA 11:9)
(Atmospheric electricity) (Drops)
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5 ACC NRi AR6000719 : SOURCE CODE: UR/0124/65/000/009/B106/B107
¢ | AUTHOR: Tverskaya, N. P. y =
) —— ’,
L TITLE: Exchange of turbulence in clouds\of vertical development . Lﬁ

% | SOURCE: Ref. zh. Mekhanika, Abs. 9B7O01

REF SOURCE: Tr. Leningr. gidrometeorol. in-ta, vyp. 22, 1964, 73-82

TOPIC TAGS: meteorologic observation, turbulent boundary layer, atmospheric
turbulence, atmospheric cloud, synoptic meteorology

ABSTRACT: Calculation of the turbulence coefficient K, on days when cumulus and
cumulonimbus clouds were observed, was performed for the boundary layer according to
the equation of D. L. Laykhtman (K=W,H'g}In(0,/0.)% , and for the free atmosphere accord-
ing to the Matveyev equation: K=(V/B)[2.31gp—-1.61g (Ya—y)—0.072]. Data of the temperature-
wind sounding of the atmosphere in Voyeykovo were employed. The obtained K values
fluctuated widely. In the boundary layer the turbulence coefficient was mogt
frequently within the interval of 25--96 m2/sec; the maximal value of 188 mz/sec was
obtained on 23 June 1960. In almost all cases K was greater during the day than in —
the mornings or evenings; with increased cloudiness K increases comparatively slowly.
Calculation of K for the free atmosphere was performed for the cases when cumulonimbus
cloudiness of 8--10 balls and vertical spresd from 8 to 10 km was observed; in these |—
cases the sounding data can be related to clouds. Plots are given for the
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%; ACC NR:  AR6000719 : SOURCE CODE: UR/0124/65/000/009/B106/B107
! | AUTHOR: Tverskays, . P. y =
§ TITLE: Exchange of turbulence in clouds\of vertical development o lj

© | SOURCE: Ref. zh. Mekhanika, Abs. '9B701
REF SOURCE: Tr. Leningr. jdrometeorol. in-ta, vyp. 22, 1964, 73%-82

TOPIC TAGS: meteorologic observation, turbulent boundary layer, atmospheric
turbulence, atmospheric cloud, synoptic meteorology

ABSTRACT: Calculation of the turbulence coefficient K, on days when cumlus and
cumulonimbus clouds were observed, was performed for the boundary layer according to
the equation of D. L. Laykhtman (K =W, HYg 1n(0,/00)%, , and for the free atmosphere accord-
ing to the Matveyev equation: K=(Vep)2.31gp~1.6 ig(ya—y)—0.072j. Data of the temperature-
wind sounding of the atmosphere in Voyeykovo were employed. The obtained K values
fluctuated widely. In the boundary layer the turbulence coefficient was mogt
frequently within the interval of 25--96 m2/sec; the maximal value of 188 m“/sec was
obtained on 23 June 1960. In almost all cases K wao greater during the dey than in —
the mornings or evenings; with increased cloudiness K increases comparatively slowly.
Calculation of K for the free atmosphere was performed for the cases when cumulonimbus
cloudiness of 8--10 balls and vertical spread from 8 to 10 km was observed; in these {—
cases the sounding data can be related to clouds. Plots are given for the
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}1lowed by a paper presented by 5 V. Deryagin on nev achieve- 1o
iments in the investigation of <osrsely dlspersed aerosols. 1

| The rationality. of dividing aérosol systems into coarsely r/ »
and finely dispersed syutems'relative to & number of lavs _
governing them was examined in detail in this paper. The ‘
contents of papers dealing with the physics of the atmosphere

}'are Biven belo"' "‘."‘.“’f . > s TR, & Py Xy ¥ chidemen' @’ ‘4N + . [ TSTURBAS. S -
Theoretigal afn Experimental Investigationg of pispersed” =
"’:'st'teha‘ e sane an s anan RN NEARNERENME 1
B. V. Derysgin and Yu. A., Yalamov (Moscow) proposed a tormula "
for the z.qzo of thermophoresis of large and modarately large |- 1%
derownd pekNA¥ied in vhigh the gyemperature jump: at the surface
of the particles is vaken into consideration, dnd & formala i
for rate o_f;_'diffuaophoresin. The rate of dirfusophoresis P
vas determified from the kinetic equations for 'gas transfer :
through & $irrier consisting of spheres rigidly fixed in it
spaces Comparison of theoretical formules with experimental

data -showed good agreement. The paper by IL. ‘Mo Yur'yev AREE
(Moscow) on determining the coerficient of —capture or ‘aerosol i ..

e S /‘J

proposed & simple analytic solution for ‘the capture .
caf & y. e vhish is based
*‘57'%2 e 3‘;&’&3‘ i
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¢ 1iwdith known calculations of the local capture coefficient for . |

!

i
"anpersuturation of steam, and the distribution functions by “Zﬁ'¢im
S

i

1

i

i
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{the motion of -erosol particles as "flowe of a pseudoliguid.” R i
The accuracy of the formulas yag verified by comparing them - e

‘un ellipse., ,The problem of fog formation in a Wilson eloud [ Ui
ehamber vag discussed by M, V. Buykov and ¥, P, Bakhanov [ T
E;(lciev-). The equations for steam temperature in the chamber, "'|

size of the 1iquid-phase nuclei were solved, In thelr golus
| tioho the authors took into account the heat exchange with.. ! st
' the purrounding medium and the heat lo88, in condensation. _: 50 RIS O
pe - T R s N R SR

“v. L., Sigal and M. V. Buykov (Kiev) solved the problem of . . (o0
- Intense evaporation of drops of a solvent vhen the law of AN SEDRRR R
change with time in drop radii is knowvwn and independent of I

' concentration. piffusion of the solute within the drops

[

‘centration fisld {s determined by the time required for
'the first crystals to form in a-drop. I. P. Mazin (Moscow)

. {reported on @ method for taking account of the relaxation

‘times in the +yansition from temperature fluctuations to

‘forminpg cloud -droplet gpectra. Vo Io Smirnoyv {(Moscow)

........ y R o

ipointed out ti.¢ need for taking account of turbulent Brownian
.cougulation OﬁugbﬂtseﬁuaePOBola.which affects the coogulution

Card_3/1 - , .- B

‘humidity fluc tuations, which must be taken into mccount in l
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tconitaut. [LJQLNMQLQQEQQQE‘(Krivoy Rog) presented an inter-
‘esting commurication on the theoretical calculation of the :
‘capture coefficient of particles in & flov with high Btokes PR

‘numbers. L. M. Royev, A. V. Levin, and B, Ye, Fishman ﬁKiev) ST ERE
- |igave @ repori om the dependence =5 gaturated vapor pressure . - Pobe T
., |lon temperaturé. The paper by g. L. Babukh and Mg As ghrayber, "§5f“

Zdenlt with an investigotion of The mechanism.of the motion | . v
;and heating of & dinperaed—aubstancé for a two=-fraction . LR P
material and continuous particle-size distribution. Dio- . S
ppersed particles in a two-phase flow rotate because of l S PR I

-t

icollipions of particles having rough surfaces. The authors L
lulso discussed the regults of studies of the motion and . b
i heat _ex_g;z_ang.e_*t_tp_r . 'particles ‘in & pulsed gas ™ "flow. - ] S

sz i

‘The paper by V., P. Belyakov, M. L. Dranovskiy, S. I.
‘Sul'zhenko, and A K. Bimonovskiy (Moscov) was devoted to
Tthe results of studies on the behavior of dropsfjof a liquid
in an acoustic field. An equation was derived for the motion :
'of spherical and cylindrical bodies in an acoustic field.
When flows move around drops at varying velocities, the - *
‘drops have 8 different resistance coefficient from that T
‘which would exist for flovs at a constant velocity. Critical |
Weber numbers characterizing the stability of drope in.an .

'acoustic field were determined exper imentally. The drop=_ .. -

: Lc_ordh/ls SRR . - - - L

Loead e

-

L
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e faisintegration time was determined as & function of the -
| parameters of the liquid and the acoustic field.

-_ lKo B. Tol o and A. Y. Chalyy (Kiﬁv’ Bolvedv the 1!]?8;"38
iproslem of tne theory of light. scattering and propooed, ,
utilizing the indicatrices of radiation scattered forvard and
backward through the boundaries of the medium to reconstruct .
1 the function of the distribution by size of gcattered particles| . .’
1 |lof the medium. . ‘ N

4]
>

iMethods and Apparatus for Investigation of Dispersed Systems
TN N . L G AR A A \\\““\\\\\‘\\L\

e

) : i The paper by S, M., Kontush and V. A, Fedoseyev (Odessa)

‘ Xdealt with special .features of measuring the microphysical
}charucteristics of hygroscopic smoke by studying the con~ "
i@enuational gsrowth of smoke particles. A jet-type device .
‘wvas uped for this purpose., 1t was found that the charac- ’
‘teriotics obiained for some smokes could be degscribed ans-
1ytically with the aid of o logarithmic normal d].at'.ribut:ion..‘P'.i ‘ i

'3
R

L. V. Ivanchenko and B. M. Kontush (Odessa) reported on ;
‘basic demigur features of continuously operntinghautomatic i
‘counters, resembling the VDK counters. They point out that |

| Card_5/15
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jwhen investigating the disperse

gevoted to calibrating instruments
4 composition of aerosols.

'v. K. Yeroshov, G, Ym, Vlasenko, and B.

‘a photomult:
‘aerosol particles passing

‘the cell of the instrumen

i

‘reported on the construction of &
'for a continuously operating VDK=}
‘to automate the counting of elect
Jlier tube caused by

t.

‘has on FEU=-29 electronic multiplier, &
fier, ond B-2 and B-3 counting devices.

§Eotoelectric attachment

|

i

r1cal pulses appearing in l
the light reflected fron

through the 1lluminated zone of i

The photoelectronic attachment ﬂ‘

i CIA-RDP86-00513R001757630003-9
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V. Deryagin (Moscow)

1tramicroscope,ldesigned

"giren' "-type amplie:.]
The attachment }

0.2 y with the

;concentration measured varying from
‘an accuracy of 15~20%,

‘registers pulses from particles larger than

106 particles/sec

Light scattering by the cell

3

with

Ui

‘becomes commensurate ¥
+ith diameters less th

jth the light pulse

s from particles

an 0:2 U

The formu

1as used in cal=’

| same as those used
.attachments, . .

'y, A, Shnaycman and . A
\:c'v-*!z.ice._v'c,hﬂ:“,d_wie._!w.d__i‘s?_l.‘.~

‘culating ybg.gogcenttation_pt an aerosol system are the
in ordinary VDK instruments without the

’

Kigel' (

finding the particle distribution "

Odessa) reported on o

e e e e
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' | "function by size and the average size of the particles.
jThe laboratory-field apparatus includes: FIOPS—=a photo- .
‘electrie-déyice for measuring the optical denasity of the ‘ S

plasn v

*

‘medium, & VDK~4, filters for determining the concentration
by weight of smokes, and a cagcade impactor for deter-.
nining the distridution function and the average size of
-smoke particles, Laboratory investigations showved that
'in practice the distribution function does not depend on
_the air humidity. Measurements taken under natural condie
‘tions showed that growth of porticles up to the maximun R 5
‘size (1.5-=2 u) takes place close %o the source. Micro= i
.structural charecteristics are measured as functions of E '
‘the distance from the source, the height at which mespure- !
‘ments ore token, and local factors. Microstructural
‘measurements can be processed by the L, M, Levin method.

1 R
i
'
ot

Z 3
1
£

1Ivley (Leningrad) reported on an aerostatic impactor and
jdutomatic caiculation of samples. I AT EE
! CoL

!'changes in tle Properties of Diepersed Particles Adporhed
i . vv_Various f.ded Reagents N N = e e

-y w

:;Mnny papers were devoted to discussion of changes in the =
‘vate of drop cvaporation during _urtit_icizsl modificatlon. |
lCard 715 '
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BV, Deryagin, L. A, Rozentsvbyg, and V. A. Fedoseyev
(0dessa) dinzussed changes in the rate of evaporation of
idrops kept {or various periods of time in cetyl alcohol i
'vapor., Information was obtained on the kinetics of adsorp= .- -~
'tion and the formation of monolayer films from the gaseous -
| 'medium on the surface of the drops. A determination was
ymade of the dependence of the degree of snturation of &
.monolayer onr the cetyl alcohol vapor concentration in the
:flow, : . . . \

‘The paper presented by L. F. Leonov and B, 8. Prokhorov .
(Moscow) wno devoted to the results of sfudying the rate of _
4formation of a monolayer on a drop of water from the vapor
~and dispersed phases of a surfactant. The rate of evapora-
‘tion or condensation of drops of water can be changed by \
‘{ntroducing either hygroscopic substances or surfactants, }
‘with fundamentally different effects on the above-mentioned |
‘processes, Insoluble gurfoctant f£ilms on drops reduce the s
‘rate of evaporation gsignificantly more than do hygroscopie N SU
-substances, The rate of formation of a monolayer from vapors
'of insoluble surfactents was studied by the “"lying" drop !
‘method (changes in the surface tension of drops kept in ..

Card 8/15
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E | gurfactant vapor vere measured). The dependence of the T
_surface tension of drops on the time they remained in
gurfactant vapors permits one to estimate the spreading ‘
%rnte of a monolayer. This spreading takes place very Ly ,{
glowly over several -hours. ' ' R

iThe paper by B. K. Ivenitskiy end Yy. I. Shimanskiy (Kiev)
'presented the results of an invest{gation of the rate of
“evaporation of drops from an agqueous solution of the 4
-gurfactant, trimethyl alkyl ammonium chloride, in different |
volumetric concentrations at 20C and relative humidities of i
15, 53, 75, ond 9%, under pressurcs of 750 to 25 um lg.

The surfactant noticeably decreases the rate of evaporation
‘when an adsorbing layer is formed. The radius varies linearly
‘with time. Tlie rate of evaporation of the surfactant depends ;
;alightly on changes in prcosure for all relative humlditien.
"The decreagse in surface temperaturo of drops was inpignifi-
"eant. The evuporatlon coefficient was calculated on the ¢ .
basis of experimental data. ' i !

e it T DAY

'L.. L, Bolduno s, L. P. Zatsepina, and A, D. Solov'yev (Moacow):
reported on ths method and the results of studies of the : !
| efreet of addiuwions of curfactants on the dispersion of ‘i

t;Equidq. The «uthors conducted experiments lnvolvlug_gprqyiug}

TERS 2 5

RIS
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the 1iquid in'~ a chamber free of serosol and into a chamber oo
‘containing 8 concentrnted sodium chloride solution with and ‘
‘without odditions of the gurfactant. The effects of dis-

. pernion wvere eompared. It was established that adding o Cot
!surfacbant affected the dispersion of the forming aerosol, :
ithe more so with increcased molecular weight of the surfactant.,
. Some very active gurfactants reduced this effect at high
imoleculo,r welghts. Thus, moderately active gurfactants had

' the greantest offect on dispersion, It vas stated thot the
‘decrease in the effect of additions of high~molecular
_surfactants wos obviously related to the decrease in the

‘rnte at which adsorption equilibrium is achieved. in solutions.
iof thepe oubstances and with a reduction in the dynemic
'surface tension with high rates of drop formation.

| ‘ .

}Inveatigutiop of Ice-Fo;ming‘AeronolgL
- LY c_—" - ) el -~ 9 * e

.Since 1961, personnel of the High-Altitude Geophysical

L}notitute have been using artillery shells filled with ice=

“forming reagents to modify hail-forming processes. A, 8.

Zhikharev (Nal'chik) reported that ice-forming aerosols vere

‘produced by exploding 5-g charges of a mixture of silver i

.jodide and lead iodide with hexogen. Optimal mixtures of i r"
|

i

explosives and ice=-forming reagents produced o yield of ice- -
f | Card 10/15 ) o

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757630003-9"



S ST

"APPROVED FOR RELEASE: 04/03/2001

b B A P A O, P p e D ST
TG - £ ..Lé)ig‘?k!é-.‘.{-‘;"iéﬂg’iﬁ%}‘si,!iam%‘é;’.’:‘?c’f—lk?-

CIA-RDP86-00513R001757630003-9

LT GPCATBRR T Y s

A SHT

£ S5R 55

L 08152-57 3

Ace N TABGOLLERL — .
éforminlg nuclei per grem which was as good ags the pyrotech- lf .
'‘nical nixtures in use. Explosive mixtures were recommended | '
for a;‘ming“a'n"tihail devices. . . - N
:Bone provlems arising in jnvestigations of jce-forming |
:aerosoln were discussed in a paper by 1. 1. Gayvoronskiy,
Ny O. ploude, and A. D. Solov'yev (Moscow ). Tho mosot urgent \ .
'problem.is generating active particles. The principal ')'} =
. i
,! .
‘

EERL AL A >'){-'» X :.ﬂ’.vr:‘:.w&%*“ 3
,

‘aifficulty is obteining highly dispersed aerosols (0.01—1 ¥
,without disrupting thelr ice-forming activity. A thermal

' condensation nethod of generation wao rocommended. it wop
éemphuuized that laboratory modeling of . the procensesd of
1urtificinl crystnllizntion of natural clouds and fogs is -
‘of special significance. The principal aifficulty in
Kfinding new active substances is that too 1ittle informoa-

l£{on is availadle on the mechanism of jce formation on &
n of some

'

d,’nfferent gubstrate, The paper included 8 discussio
ei_gperimenbally determined correlation patterns between lee=.
farming activity and the physicochemicnl properties of the- '

|
i
_s@batanccp; p-ospects for obtaining newvw efrfective serosolse 4 i
| by syntb.eniz;iu[r, new Jce-forming substances and by improved : |
methods of generation are described as pronising. o
t R
| The paper 0¥ ,:‘u_‘n_l_ln.,'biu].lzinlt,_y. V. Patrikeyev, and M. ,___l}_,___*__j N
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\?of cloud drops wWas considered in stages: 1) growth due to
i
X
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;ﬂgagggym(Moubnw)'vun devoted to the use of organic sub-

ntancen %O gtimulate crystallizatton of cloud drops usg &ft
antihail meosure. Three unew organlc substances were found
which have a high temperature threshold for cryntpllizution i
and which hava & pronounced ueroruing_effect on dropn. They:
are plentiful and cheap., I. Q. Kuntsevokiy and L. M. Royev !
‘(Kiev) proposcd o design for ice cryotal generators. B

i

“
Pl
.

Processes in 3louds and Fqgs ﬂ
- -~ Y S~ T N -~ ) .

The paper of M. I. pDekhtyar and M. V. Buykov (Kiev) dealt
with the formation and’developmént of a stratus cloud based
on the use of the kinetic equation for the distribution i
function of ¢cloud drops, taking sedimentation and the )
yransfer equations for concentration of vapor and tempero- l
"ture into conpideration. The evolution of the spectrum E

zcoudensation while riping in an alr current (even though
Econgulating processes way play an jmportant role in this |
istage); and 2) growth while ralling through @ cloud due to .,
condensation or due to condensation and gruvitntionul congu~
ilation. Distribution functions for cloud drops by size,
‘variation in temperature, and supersaturation wiih height
‘are derived for, each stage.
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Ex'yerimcnta.l ;nveskigations of the Capturc Coefficient
. T om > T = < LY ~ * U Y . T . T -~ -

A paper by A, V. Btavitskays aend Ye. N. Ovchinnikova (0dessen) :
presented the results of the method developed and an investi~'
‘gation of local capture coefficients by 8 disk-shaped barriers
The dependence of the capture ,coefficient on the distance,

‘from the center of the disk was found. _ !
. o

“The results of investigating the capture and coagulation of )
‘an aqueous acrogsol by a horizontal filament were discussed -, -2 T e
in the paper of N, G. Vereshchago and Ye. N. Ovehinnikova. . ¢ L :
'(0dessa). Formulas were jerived for determining the effeca . 4. .-
‘tiveness of settling of an aqueous oerosol on & fine filament; B
‘these formulas have been verified experimentally. .

The paper of K. S. ms_hg_i,_g:v(Leningrud) on conditions for
"development of snov, snow pellets, and hall in pupercooled
regions wab presented at the concluding plenary session. _
{The growth of ice particles in clouds is determined by the . o -
iconditions for their condensation and coagulation with cloud

\qrops and by hest-transfer processes, 1In transitions from - ‘ .
+ {isnow to snovw pellets, the rate of growth of the mass of a ,l b

‘.p_gg’b_icle due _@g’qgggq_latio_n.vith supercooled drops exceeds

Card 14715 ‘ i 1.
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{Pulse methods for television masurﬁex;gleﬁpiom ’
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AUTHOR: Tverskoy, B.A.

_Tverskoy, —e—-—

TITLE On the problem of convection in a rotating sphere. I.
PERIODICAL: geomagnetizm 1 aeronomiya, V. 1, ne: 5, 1961, 629 - 637

TEXT* The author studled convection in & rotating sphere for the purpose of
applying the results to problems of terrestrial magnetism. The method of vector
analysis and & visual model were employed to 1nVestigate quasi-elastic properties
of a rotating tdeal liquid, low oscillations in a rotating {gentropic sphere and
jeast stable disturbances. On tne basis of data on the viscosity of the earth's
core substance 1t can be confirmed that rotation plays an important part since
Coriolis forces are much stronger than visecous stresses arising during motion at
a scale of order of core radius a. 1+ is shown that at weak superisentropic over-
heating convection in the rotating sphere 18 brought about ?gther by the trans-
position of adjoining force tubes of the rotor of velocity 3¢, or by the oscilla-
tions of these tubes along . In both cases the spatial parameter of such oscll-
lations, +ransverse in respect toSZ , is small in comparison to radius a of the
sphere. The results obtained are compared with low-pressure plasma in a strong
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magnetic field. At small deviations from isentropy, only low frequency oscilla-
tions can arise, Considering the form of these oscillations it can be concluded
that convection must have the nature of two-dimensional turbulence, The following
conclusions are drawn: if the density of kinetic energy of a disturbed motion is
low as ccmpared to the denzity of rotation energy, the force tubes of the rotor of
velocity Q acquire elasticity to bending, tilting and twisting. These results can
be used as a zero approximation when studying convection in a rotating gravitating
sphere for the case when excessive gravitational energy connected with non-uniform \
heating is much below the kinetic energy of rotation. Hence, the basic scale,
velocity in the basic scale of turbulence and factors of turbulent transfer can be
determined, This will be dealt with in part II of the article. The author thanks
Academician M.A. Leontovich for his assistance. There are 2 figures and 10 ref-
erences: 5 Soviet-bloc and 5 non-Soviet-bloc,

ASSOCIATION: Moskovskiy gosudarsivennyy universitet imeni M.V, Lomonoseva (Moscow
State University imeni M,V, Lomonosov) Institut yadernocy fiziki
(Institute of Nuclear Physics)

SUBMITTED: July 4, 1961
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AUTHOR: Tverskoy, B.A. !
et 5 |
TITLE: On the problem of convection in a rotating sphere. II1. {

PERIODICAL: Geomagnetizm 1 aeronomiya, V. 1, RO. 5, 1961, 6% - & |

TEXT: The author investlgates stationary conditions of turbulent convection :
in a rotating gravitating sphere. The properties of this motion are studied, na- i
mely: motion in the basic scale; local properties of turbulence, turbulent heat |
conducti7ity and steady temperature distribution, and heat tranefer parallel to

the rotation axis. It is shown that convection has the nature of two-dimensional &
turbulence with basic scale L~ o2 and veloclty in this scale VohuOL a . The

basic scale 18 determined from the condition of equality of work required for the
transposition of two adjoining force hubes with radius ~~v 1o and the work of Archi-
medean force at this yransposition. it was found that turbulence was uniform and >//r/
{sotropic, and that the interaction of transverse and 1ongitudina1 oscillations of
tubes manifests jtself only in the second order in respect to o, It can therefore

be considered that the flux of energy, continuously transferred from larger scales

of transverse motion to smaller ones, is constant. Consequently'there is a full

Cerd 1/3
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analogy with a three-dimensional problem on local properties of a developed tur-
bulence, and results obtained for the three-dimensional case can be applied to two-
dimensional turbulence. Stationary temperature distribution is obtained from the
equation of turbulent thermal diffusivity with the transfer factor Xiyen ™7 1vg-
Conditions are analyzed when two-dimensional turbulence 18 preferable to other
processes, The author analyzes the appilcatlon of results obtained to the earth's
core., Thﬁ follow'ng parameters of the -core are given: radive a7 3,107 cm,

Q = 10-'sec~}, [ =10 g,/cm3 and C~= 0.1 cal/g. degree; ~% 1in =he core will ex-
ceed X value under normal cenditions (0.1 - 0.7 cm/sgc in the case cf metalsa by a
factor of 5 - 10; factor 1z sapposed to be ~—~ 107 1/degree: Q%= ‘*.10‘1 / .
cal/cm sec, Number g at such paramevers 1 ~~v 10‘12 - 10“13, 50 Lhat vhe basic »
seale 1o 1s about 3,107 cmj V¢ 1 - % am/sec, and Re ~v_108 3 107 . Frem the
condition of steadiness it 18 found that the described con-:xmﬁ)’ns are attained at
~ =< 100 cm /sec. According ¢ geismological data?y in the cors 13 < 10° em /3ec¢;
however, the lower 1imit 's not knwn and many authors suppose YV 1o pe avcut 0.1 -
0.01 em“/sec. At jarge "V when 1< ] <.P2, convection rem=ins apparently two-
dimensional, but has a self-.cacillating nature. When R =< 1 Chandrasekhar condi-
tions arise. Ref. 2: S. Chandrasekhar. FPrec. Roy. Sec. 1953, vol. 217, %06).

|
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v must then be & 106cm2/aec. The author thanks Academician M.A- Leontovich ror
hls assistance., There are T references: 6 Soviet-bloc and 1 non-Soviet-bloc,

ASSOCIATION; Moskovskiy gosudarstvennyy universitet imeni M.V. Lomonosova (Moscow
State University imeni M.V, Lomonosov) Institut yadernoy f'iziki
(Institute of Nuclear Physics)
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S 3410 (04913 -’/5/4{9) D055/D113

AUTHOR: . Tverskoy, B.A.—

TITLE: Contribution to the theory of Coulombian scattering of fast
electrons in the Earth's outer radiation bel%

PERIODICAL: Geomagnetizm 1 aeronomiya, v. 1, no. 6, 1961, 902-910

PEXT: The Coulombian scatiering of fast electrons on a cold, completely

ionized plasma in symmetrical magnetic traps 1is investigated. A kinetic

equation is derived for the function of distribution in the plane of sym- .
metry, and a general solution is given for the corresponding problenm with
initial conditions. Numericel results are given for the case of a linear
and approximately point dipole 7ith & constant density of the zold plasma.
It is shown that the breakdown of clectrons is conditioned painly by losse:
of energy in collisions, while scattering in plugs plays hardly any pa2rt.
The duration of various angular harmonics is calculated, and it was found
that the time that the first harmonic maintains its initial angular distri-
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bution is comparable with the life of an electron. The ctier harmonins ar:
quickly attenuated as a result of collisions and the corresponding partiszl=s
are distributed isotropically according to angles with hardly any energy
logses. The connection between the steady-state distribution and the angu-
1ar distribution of sources is discussed on the basis of thege results. Mos?®
of the electrons in the belt are distributed between the isotropic and firsh =
harmonics of angular distribution. The time in which the higher anguler har
monics turn isotropic is much less than the 1ife of an electron in the bslt.
This quantity t, is fully determined by its initial energy E ag follows:

8 3/2
ty = 10- E3/2 sec = 2B years
N, N )
[o)
where E is measured in kev, N, in l/cm3. The accurasy of these uvonclusions
is limited by the assumptions that no electrons break down because of mag-
netic scattering and that the density of the cold plasma is constant. Al-
though several arguments favor these assumptions, 2 more thcrough study -f

Cari 2/3
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the dynamics of the outer belt isg needed. There are 1 table and 9 referan-
ces; 6 Soviet and 3 non-Soviet. The thres English-language references Arge
J. Walch, ¥. Whitteker, J. Geophys. Res., 1959, 64, no. 8; N.C. Crigtofilrs,
J. Geophys. Res., 1959, €4, no. 8; E. Parker, J. Geophys. Res., 1960, 65,

3117.
ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. i.V. Lomonusova.,

Institut yadernoy fiziki (Moscow State University imeni

M.V. Lomonosov. Institute of Nuclear Physics)
SUBMITTED: August 25, 1961 __{//
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AUTHOR: Tverskoy, B. A.

TITLE: The effect of the external drift currents upon the
magneto-hydrodynamic self-excitation of the magnetio
field of the Earth

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 138, no. 2, 1961, 348-350

TEXT: The radiation belt of the Earth which drifts in the inhomogeneous
magnetic field and consists of electrons of 0.01 to 0.1 Mev, forms a
oircular ocurrent whioch has the same sign as the currents in the interior
of the Earth., The maximum field strength of the circular current is

400 gamm [Abstracter's note:; Unit is not defined]u Magnetic storms
disturb the external radiation zone, thus, creating external currents
just like in the interior of the Earth. These currents last several days
and produce fields with field strengths of approximately 60 gamm in the
proximity of the Earth. On the basis of experimental results, it may be
said that the Earth is surrounded by a drift current the field of which
is parallel to the dipole moment of the Earth in its proximity, and may be

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757630003-9"
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regarded as homogeneous. The mean value of :his field of the Earth is
approximately 100 gamm. The drift current is assumed to be produced by
filling up the magnetic traps of the Earth by fast electrons during
magnetic storms. The occurrence of magnetie storms and their energy are
determined by the solar activity and the dipole moment of the Earth.
Assuming that the solar activity is constant on an average, the field
strength of the drift ocurrents near the Earth may be assumed to be
determined by the following relation:
: M

- H = 3 K(M) (1)
¥ 18 the dipole moment of the Earth, K a dimensionless function of M, R,
the radius of the Earth's core. The author investigates some conclusions
from (1). ﬁ; penetrates into the Earth's core where it interacts with
the convection currents of the conducting masses. The external field may,
under certain conditions, induce an additional dipole moment " which
amplifies the main field and increases QB. Self-excitation occurs in this
case. In the figurative sense, this phenomenon may be regarded as a
dynamo, whose stator is the exterior radiation belt and whose rotor is the
Earth's core. The magnetic storms are the feedback. The equation

card 2/5
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if'-qR3§; (3) holds for any type of convective ourrents; in this equation,
the coefficient q is a funotion of the character of the ocurrent and may
assume values between -2 and any positive value. For kq=1 [ﬁgptracter's
note: k is not defined] it follows from (1) and (3) that i = i{'. kq>1
is the condition for the occurrence of a self-excitation. If H is
assumed to bc 100 gamm on the assumption that M be quasi-equal %o gy the

following is obtained: k(Mo)N‘IO-4 and q»«1042»1. In conclusion, the

author investigates an example in which q ig assumed to be very large. A
convection current occurs in a homogeneous, gravitating sphere the
substance of which passes over, under great pressure, into the liquid
metallic state, if a negative temperature gradient exists. If the
convection currents have quadrupole symmetry and the core is not large,
the motion in oylinder coordinates has the following form:

v, = ZVOZ/R, v, = -vor/n, Vg = 0 (5)
On the assumption that a homogeneous magnetic field Hz==Ho exists,

et
o
o

author derives for of(L the following solution:

SE R Ni~ X ﬁfg g .
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Hr=Ho=O;

H, = { Hoe" {1—r/R*) (0 < r < R), (8)
Ho (r> R)v -

where A = 2ndV°R/c2. For the dipole moment of the unit length of the

cylinder the following is obtained:
RZ A
My - Em (et o) (9).
Herefrom, it may be seen that at sufficiently great A in the core, an
additional dipole moment is induced for which the following holds:

M'AJHORBeA, i.e., qn»eA. The author thanks Academician M. A. Leontovich

and Professor D. A. Frank-Kamenetskiy for their interest in the work

and discussion. There are 3 references: 2 Soviet-bloc and 1 non-Soviet-
bloec. The reference to the English-language publication reads as follows:
S. Shapman, J. Bartels, Ceomagnetism, 2, Cambridge, 1953.
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ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova
(Moscow State University imeni M. V. Lomonosov)

PRESENTED: December 30, 1960, by M. A. Leontovich, Academiocian

SUBMITTED: December 2, 1960
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IVANENKD, I. P., TVERSKOY, B. A, and SHALATITY, V. P.

"On the radfation belt thnory”

report to be submitted for the 13Lh Intl. Astronanticel Congresn, IAF,
Vu.rnu, Bulgaria, 23-29 Bep 1942,
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Dissertntion defended for the degree of Candidnte of Physicomathemati:z
Sciences at the Institute of Atmospheric Physics in 1962:

nproblem of Free Thermnl Convection in a Rotating Gravitating Sphere.”

Vest. Akad, Xauk SSSR. No. 4, Moscow, 1963, pages 119-1i5
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AUTHOR @ Tverskoy,h.n.
; LA
TITLE: pgacillations of an {sothermal conducting atmosphore

{n the presence of gravitational and magnetic
fields, and harmonic pulsations of the magnet ic
field of the Zarth:

PERIODICAL: Geomagnotizm i Aeronomlya,'v.z, no.l, 1962, 61-67

mzyr: The 1nvest1gation of plasma free oscillations i1g very com-
plicoted, especiallys for low frequencies, where the approximationa
of geometrical opt lcs do not ar7ly any more. For each gystem the
corresponding poundary value problem has to bo solved. The
magnoto-hydrodyn&mxc oscillations of ionosphere are 1nvestigated,
assuming that: &) an {sothermal aymosphere f1lls the half-space
2 >0 above & rigld nlane; b) the magnet 1c field i 18 perpon-
diculsr to tho gravitationnl field & (parallel to the boundary
plane; “¢) the g8s conduotivity 1s high enough to enable the
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Oscillations of an 1gothormalsee.

~ assumption that the_lines of force are lfrozen in the matter;

d) the freauencies 'are lower than the lonlc cyclotron frequency

in a fileld 1. The one-dimensional oscillatlions along the z-axls
are described by a system of equations: Euler's equation, con- e
tinuity, freozing-1n of force lines and pdiabaticitye. The change
in the adiabatic exponent from 5/3 in dense layers of the
atmosphere to 2 in rarified leyers hardly influences the results.

The spectrum of frégiencies 1is discrete. The extreme cases 2are
analyzed: woak ‘and: strong megnetic fields. Separate harmonlcs

.can be resonantly excited by turbulent motions in the atmosphere.

The theory glves,a qualitetivse plcture of magnet ic pulsations,
explains thelr mono-chrorec chearacter and gives an order of L )
magnitude estimate of tle corresponding frequencies. Lt

ASSOCIATION: Moskovskly gosundarstvennyy universitet, Institut
~ yadernoy fizikl (The Moscow Statie University,
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Oscillations of an lsothermal,.

Institute or Muc lear Physics)
SUBMITTED: November 3, 1961
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26000 (7745, Y755 ) 1046/1246
AUTHOR? Tverakgzl_giﬁlﬂ__ﬁ
TITLE: Lﬁagnatohydrodynamic properties of two-dimensional turbulence in

a rotating sphere

PERIODICAL: Geomagnetizm 1 poronomiya, V.2; noe 2, 1962, 326-331

TEAT Any magnetic field that sets in within a rotating gravitating
sphere orients itself rapidly along the axis of rotation if a) %he magnetic
force lines are frozon into the substance of the sphere (Mull/c 2>1),and /\/

b) the elaxation of Batchelor's spontaneous field. takes but a ghort time '
(Mro‘wf/c < 1)e Near tho equatorial beit, the turbulent convection loses its
two-dimensionality bocoming isotropic. The magnetic flux through the plane of

the equator is thus ¢ msorved, and the stationary fiold in the sphero is  °
determined uniquely by this constant. Outside the sphere, oven neer its surface,
the field is that of o magnetic dipole. Combining this fact with considerations

‘of feedback effects for two-dimonsional turbulence, the author arrives at correct

figures for actual field intensities (5 to 10 gauss in the core, and 0.5 to 1l
gauss on the surface of the earth). Since in principle two-dimensional
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Magnetohydrodynamic properties... 1046/1246

turbulence is possible in the terrestrial core (y % 1000 poise), this result o

shows that the geomagnetic field may be generated and sustained by this parti-
cular mechanism. The most important English reference reads: G.X. Batchelor,
Proc. ROY. 50C.y 3201) 405, 1950.

ASSOCIATION: Moskovskii gosudarstvennyi universitet (Moscow State University)

Institut yadernoi fiziki (Institute of Nuclear Physics)

SUBMITTED: December 21, 1961
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~ AUTHOR: Tvarske}d B.A- . \
‘ 'TI'TLE: B Se‘lf—oxcitntlon of & reguleT magnetio field when there !
' n

18 8 two—d1mnnsionel‘conveetion inea rotating gravitat-
inp spnere . .

" pERIODICAL: Geomepnotizm 4 peronomly®d, v.2, noed, 1962, 517-522 \

. TEXT ¢ AILpresent theories of the geomagnetic field assume that 1t ‘
' is guatained by convective motions of conducting masses in EBarth's '\
nucleud, put no precise mechanism was Yvet determined. The following |
mechani.om of eelf-excitnhion 1= proposedz . _ {
Due to the tw0od1mensionnl gurbulence, the magnoetlc field becomee!

' orienteted nlong bthe rotation axis and it proves proportionnl to the !
height of the correspondinc £1ald tuboe . !

- 9) Tha oquatorial pelt of three—dlmensional gurbulence mAalntains the |
. flux throuvghout the apheree chonges in the flux can be cauped only |
. by fluctuntione. :
_;5) Tho field outside the aphere 18 olose to & dipole plold and pene-

' gard 1/3
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. golf-excitntion of a regularee.

+ tratos into the sphere 1ln the emuatorial belt, where tho veloclty of
flow is low.
4) Fluctuatlon prccesses can transfor field tubes into the reglon of
two-dimens ional turbulenco with a change in polarity, causing there-
by an increase of the magnetlc flux througa the sphere and, con-
sequently, 8n increase in the dipole moment, , Y
5) The self-excitation continues until the densltlies of magnetic and
~ kinetlc energy are equal.
The magnetic f1e1d thus formed in the nucleus has the dipole moment
" parallel to the rotation axis. After reaching a atationary value the
" £ield shonld remain constant 1n magnituda end direction, The varlious .
anomelies and also the fsilure of tho magnotic and goographlc axes %o y 4
coincide are due to the rolativo motion of the nucleus and tho shell
.. og the apheros The change of slgn of the geomagnetic field 18 sug-
.-gested to occur due to floating of the poles of Earth from one to the
. other hamisphers, or to the corresponding motlon of continents. The
, period of the reoriontation of the Earthis dipole ls 100000 yearss
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Any I‘nstar-chnngos cannol be explaine by the present
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a 11
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L() thﬂ theorv OI J‘l 38 tr rn
N nns h
1 - ¢ ! : ’ ) anﬂltion. L10ra arg [2 I’Of r .

R"l
. BaA Tv'r')rskoi. Geoma§natizm 1 Aeronomiva, 1961, 1, No.5 629
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1962, &y No.2, 326 . LX

ACS S IATION:
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AUTHOR: Tverskoy, B. A.

TITLE: One-dimensional 7._ogressive waves, propaugating in a plasma
along the magnetic field

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42,
no. 3, 1962, 833-838

TELT: A orc-dimensional stabilized wave ig assumed to travel (with
velocity U)through a dilute, cold, quasineutral plasma. The problem is to
determine the shape of the impulse as dependent on dispersion and
dissipation. The problem is solved in two steps: Determinatiion or the
pulse shape when neglecting dissipative processes, and determination of
dissipative effects on this shape. Without dissipation, the pulse shape
will be constant (if far enough from the source) and depend only on the
velocity, i. e. the energy ¢ of the pulse. On the agsumptions that the
plasma should be dilute enough to neglect Coulomb interaction, cold enough
to neglect its thermal motion and that the particle velocities are small in
relation to ¢, the calculations are carried out in nonrelativistic single-
particle approximation, neglecting collisions. The plasma is assumed to .
Card 1/7 j
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One-dimensional progressive waves, ... B102/B138

and singly charged ions (velocity V),

consist of electrons (velocity v)
4 to be uniform. The basic equations .

and the H -field (HOL x) is acsune

of the problem can be reduced to

8d6/ds = Im PQ’,
_ dPJds = (87 — MY IP — pMQ, (19)
pdQJds = — (87 — pM?) iQ + M*iP.

with the boundary conditions ©=1, P=@=0 for s — +e~ 8 = eHoE/mcU,

v/u, W;?/U, 6 = 1-W; the magnetic Mach number M = vhnNom)U/Ho,
A separation of real and

—->

A

§ = x-Ut. p is the electron-to-ion mass ratio.
imaginary part yields

AR b v LU e T Bt S e - - .
- i = SRS -
o ) R S R T T SR
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Ono-dimenoional progressive waves, ... B102/B138

8de/ds = — qiP,
dp/ds = pM*qy,
K = 671 — M —pMq/p, (4)
pdg/ds = (87 — pM*) 1
pdq/ds + pKq = — (67 —pM*) g + Mp.

with

e pexpfi{K (9 ds}-. .§= (q+f§1)§xp {i§K w)as}, (20),

AR
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One-dimensional progressive waves, ... B102/B138 .
and with
0= Vl — q)’,
- (B)
g = (arcsing — alp)/pa,

1 1 arcsin ?.

K—W—W,P ?

L4
[ aresin'e o (1 aresin?
que) = -‘pa[2§ o de—(1+1) o+ oo
— 1 29
P WYTRRR Y P 7 per) | P
is ‘obtained as an exact solution of (19). « = ;g i, p = af. This result
is simplified for waves of medium and small intensity by expanding q1( )

into a peries and taking the flrst terms only. The resulis can be used
for 1l {10 with an accuracy of ) 3ibe J}
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One-dimensional progressive waves, ... B102/B138
1 (9) = Lou T A (M) V1 — ¢¥/6a? A3 (M), (30)
L AM) =V =M g (31)

VipmeUs M 2);
b= "l MG +m—11P (2)

- g e 2 uA 1, .uasilinearity
16 ( MA . _;:_6_ N 2 1 ..II-, 8 ch ~s8; K = - o Quasl
q=T,'Ch-Y_u‘:B, q1 i N s i / o B

can be assumed if 6u92M6 %1, and non-relativity if pUl - pe

is given by

The pulse width

= MAs-
= A T s 0 ’
P Vﬁa /Ch o (4 )
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One-dimensional progressive waves, ... B102/B138

The equuitions obtained for the field lines and particle trajectories show
that they form spirals with a pitch of Mugo, which increases with the wave

intensity. ‘his chirality is caused by the nonlinear effects. The particle
densgity maxiumum coincides with the pulse maximum. The relation between
¥ach number and wave energy is obtained as

{= 6AM%§O/IH, io ° HimcUo/BneHo is the magnetic energy of the non-perturbed

field per cm2 and unit length ¢ 3

—
w1+ 1+ 5 ()it

Bven small oscillations of the magnetic field cause a congiderable
acceleration of the electron component at the pulse maximumj

(44)-

Vo = réﬂMUo/p is the maximum electron velocity. For the ions, V0=’3MZLuUO

i. e. most of the wave energy appears as kinetic electron energy. There
are 4 Soviet references.
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i 8
one-dimensicnal progressive waveh, e.e B102/B13
iziki ] udarstvennogo uni-
55 ; : stitut yadernoy fiziki Mcskovskogo go8 '
ABHOCLATION: 52;21:2tay(1nsti{ute of Nuclear Physics of Moscow State
University)
SUBAITTED: September 25, 1961
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LUTHCL: DyeTsroy, Be Ae
/—‘—'—_—'-———-
PIYLI: stability of the flow of a well conducting 1iquid across &

magnetic field
FERISDICAL: skadeniye nauk SSSR. Doklady, V- 143, no. 2, 1962, 301-304

wpy®; Proceeding from %he linearized magnetohydrodynamic equations

oh . . dF _ 5 (4)-(9) .

G T =@V, a g
9 _1 = v |
g rotv=grot (@D it

. - - V. . _4r 4B ‘ .

where Z; = HoAz, ﬁg =0, &, = Ho, and A = Hz ax disturbances of tne

s . brd . . .
flow rate 7 and the field h are jnvestigated, shich lie in the xz-piane and
are independent of y. By eliminating v one obtains
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2

4o v 2T Y o s e U

g
v, =v, which acquires the fornm f
2
d n|l‘ ldndv.— 2 3 (% .1-,.‘.‘._
| .E{A-T@ms—;——ds—)}g——(kl) {A +(2t/.s § ds)}v. (10')
by introducing the dimensionless coordinate 8 = z/l and the parameters
v [th) = XD ppe A = floVine
H ’ ; He  °

The analysis of thig equetion is restricted to cases which are of interest
for cosmic electrodynanics. The equation

__{Az,*_e—m-f;elu-}%%____(). (12)

is obtained by neglecting the right-hand side of (10') and allowing for the
identity of operators

(2Ms+d)f—e—m' e"“‘f (11).
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Stability of the flow of .., B1C4/3102

In addition to the solution v = const, this equation also has twc even and
two odd solutions. All the even solutions are stable. The odd solutions
can be represented by

: R sin A cos Ax — X cos A sin Axd
{sin # cos wx? — cos % sin %x?) = x

! 3 L 2
Scos ®x? cosAxdx) + (X sin %12 cos Ax dx )
0 0

1/}_,.

As the right-hand side of %his function is limited, its graphical
representation cuts all the branches of the tan/\/f\, except those between
v-n/2 and u/?. Accordingly, there ig an infinite number of stable solu-
tions. The unstable sclutions, which are related to the branches mentionsd
above, are analyzed for the case of long waves (u 24). There are 6 refer-
ences: 2 Soviet and 4 non--Soviet. The three references to English-
language publications read as follows: R. C. Lock, Proc. Roy. Soc., 2334,
169 (1954); G. K. Batchelor, Proc. Roy. Soc., Ser. 4., 201, 405 (1950);

H. Alfvén, Phys. Rev., 75, 1732 (1949).
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SCCIATION: Hoskovskiy gosudarstvennyy universitet ip. 1r V. I ¢ ;"
(Moscow State University imeni M. v. Lomonog;v)’ wononosova “7
PRESRUTED: ' 6
STED: July 24, 1961, by k. 4. Leontovich, Acadenician
SUBMITTED:

Jurne 30, 1961
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AUTHOR: Tverskoy, B. 4.
TITLE: Effect of a mugnetic field on the increase of the amplitude

of acoustic waves in a medium of decreasing density

PERIODICAL: Akademiya nauk SSSA. Doklady, v. 144, no. 2, 1962, 338-340
T=XT: The ;ollou:ng mdgneto throd/namlc equation for oscillatlon of the . ;
atmosphere is se’ up: - oo ' fe-
(6 %) - d" —et i e~ = 0, v
H3
)Cz::. \0 £ '
et b= M=o

18

- 2

If X° = 0, the solutlgn of tnls pquatlon corresponds to cumulative
acceleration. TFor x ‘. 0, and using the substitution x = 1 + exp(- {)/K ,
the eguation of oscillation is transformed into a hypergeometric -

equation. The solution for x)>1 reads: v, = (1/x)° Flayay2a,1/x);
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a/020/62/144/002/o17/028
’ zffect of a magnetic field on ne ... 5104/B102 ;
v, - vi ! wnere 7 is a nypergeomeiric funCulon) At x> 1, the two
27 1

olutions diverge logarithmically. The following linear combinations .
8 < | ;
remain finite at x>1: ' . :

<m0 (L) (o0, 2.
= e (£ 0. 020 )

and
o

L lo.r er lnter als, tne SOlUMlon pdSS over lnto electromagnetic waves.
A s \'s (] v v
‘I. k’(l and X << l, the relat on for the wave VelOClty reads:
1

oy S22 sin (st 4 2s Inx — @)
U U sin(2slnx—¢) '
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TITLE: On the structure of the boundary layer between a magngtic

field and a plasma stream
" PERIODICAL: Geomagnetizm i aeronomiya, V. 3y NO. 1y 1963, 43 - 49
i ! .

TEXT: The bounéary layer between a plasma strean and a magnetic '
field was investigated by taking mccount of the thermal spread of the ion f\[{5
vélocities. By starting from the linear equations of electron motion in )
o 'magnetic field it is’ shown that the electri¢ field can be neglected
when examining an equilibrium boundary between corpuscular strean and
~ magnetic field. The plane boundary layer between & magnetic field being
“uniform in + and & plasma stream coming from -0 is investigated. The
problem, which is mathematically equivelent to the problem of equilibrium
of a plasma strean being normal to a magnetic field and consisting of po-
sitive and negative ions of equal mass, 18 solved by the method of velo-
city groups. Taking the thermal spread of ion velocities into account
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leads to g thin structurevof the boundary layer
boundary layer of elevated pafticle density can be’ the cauge of autonomous
The oscillationg occurring as a regult of these instabili-~
ties are ‘apt to produce interdsting effects, e.gs the trapping ol particleg

Thére are 5 figuresg, 4 ¢ :
Do

instabilities.

by the geomagnetic field, -
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'AUTHOR: Tverskoy, B. A.
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TITLE: Dynamics of the radiation belts of the earth, 2

[
!
;
i
!

SOURCE: Geomagnetizm'i aeronomiya, v. 4, no. 3, 1964, 436-457

TOPIC TAGS: terrestrial radiation belt, geomagnetic field,magneto-
sphere, ring current, corpuscular stream, magnetic storm, {onosphere,
potential magnetic force line, neutron decay

ABSTRACT: The terrestrial radiation belts are unstable, and their
variations are associated with disturbances of the geomagnetic field
owing to displacements of the boundary of the magnetosphere or to
the appearance of ring currents, Strong increases in the pressure

‘| of ‘corpuscular streams on the magnetosphere genarate magnetic storms
with sudden commencement. These magnetic disturbances consist of

three componenZst the current field at the boundary of the magneto-~-
sphere, the curxent field ‘appearing in the lower parc of the fono-

sphere and at the earth'ssurface, and the drift current fiald in the
magnetcosphere, The first two components are of potential nature and

e £ s . s e e e s - 4 w08 ¥+ Wmi@cwre o
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the third component is located in shells of the magnetosphere, The
lines of force of the magnetic field of the magnetosphere move togeth-
er with the charged particles, The particles on the daylight side
approach the earth and those on the night side leave the earth, In
1959-1961 the outer belt was in a stable state, but in 1962 its struc~
ture was changed due to a sharp decrease in the frequency of magnetic!
|storms and capture of neutron decomposition products, A theoretical ‘
attempt was made to explain the appearance of radiation belts by mo~ |
tion of charged particles in an electromagnetic field and by the ac-
tivity of magnetic storms. Orig. art, has: 5 figures, 77 formulas,
. }and-1 table. ‘
; . .

-:LASSOCIATION: Moskovskiy gosudarstvennyy universitet, Institut :
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' ACCESSION NR: APLO31625 - | 8/0203/614/001,/002/0221,/0232 |

AUTHOR: Tverskoy, B. A. o

ey

mITLE: Dynamios of radiation belts of the earthe 1. Sources of high speed
particles

les o . .
SOURCE: Geomagnetizm i aeronomiya, v. L, no. 2, 196l, 22L-232

TOPIC TAGS: radiation belt, high speed particle, magnetic storm, drift orbit,
magnetosphere, ionospheric acceleration

ABSTRACT: The author has undertaken this study because of the inadequacy of the
_process of neutrvn decay (or any other procoss previously proposed) to explain the
outer radiation belt. Even as a cause of the inner belt, neutron decay can be

considered only secondary: responsible for injection of particles bubt rot of the '

intensity distribution in space. During magnetic storms, high-speed particles from
4nterplanetary space (electrons, protons, and helium nuclei) are captured in

olosed drift orbits at some distance from the earth., In drift shells at a distance
of 6=] earth redii from the earth's center, the intensity of these particles is
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maintained at an average value that differs from zero, Neubron decay is a second
source of high-speed particlos, Diffusion of particles aoross the drift shells
leads ultimately to removal of these particles from the magnetosphera, Ionospheric
acceleration, however, even when increase in reflection points by diffusion is
considered, cannot explain the outer radiation belt near the equatorial plane,
Neither experimental data nor theoretical computations indicate ab the present time
any sources of particles with energies greatly exceeding 100 kev, apart from those
pointed out here, Orig, art. has; 1 figure and 9 formulas,

EAS.SOCIATION t Moskovakiy gosudarstvenny%y universitet (Moscow State University);
:Institut yudernoy fisild (Institute of Nuclear Physiocs)
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TITIE: Transfor and acceloration of charged parti_glgﬁs\‘fgx the Earth's magnetosphere
SOURCE: Goomagnotizm i aeronomiya, V. 5, noe 5, 1965, 793-808

TOPIC TAGS: goomagnetic disturbance, geomagnetic fiold, electric field, asymptotic
solution, proton, radiation belt, electron I

ABSTRACT: This is a review, basod on 33 cited sources. With accumlation of experi-
mental data and developrent of the theory of the radiation belts the rele of transfer
of trapped particles across the drift sholls of the geomagnotic field became incroas=-
’ ingly clear. The transfor is caused by the drift of particles in nonstationary elec-
Y triecal fields arising during geomagnetic disturbances. The full nature of this pheno
§ monon is described as developed over a period of years. A detailed investigation of

stationary and nonstationary transfer procescos with Coulomb losses taksn into accouat
resulted in an asymptotic solution for protons of the inner belt and ths position of |_
the maximum of the outer proton helt was estimated as a function of particle energy.
Results published in 1964 led to an appreciable reevaluation of transfer procossos. .
Theso made it possible to compute the principal constant D, of transfer theory _
diroctly on the basis of magnetic data. The latest data indicate that the characts-
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&
ristic times of transfer in actuality are two orders of magnitude less than ascumed
earlisr. This conclusion agrees well with the results of determination of the life
time of electrons on the basis of an analysis of the dynamics of the aritficial
radiation belts. Orig. art. has: 5 figures and 36 formilas. /JPRS/
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'ORG: Moscow State University, Institute of Nuclear Et)g'si,gq‘ (Moskovskiy
. gosudarstvennyy universitet, Institut yadernoy fiziki s

' ;TITLE: On the theory of hydrodynamic self-excited regular r~gnetic fields |

* SOURCE: Geomagnetizm i aeronomiya, v. 6, no. 1, 1966, 11-18 ;
{ : KT

!TOPIC TAGS: magnetic field, hydrodynamics, hydromagnetica, vortex, : .
Reynolds number

ABSTRAC;I‘:_ theoretical study is made of the hydromagnetic phenomena in tofoidal
vorticed 2 First, the field amplification in a toroidal vortex is analyzed without :

dissipative effects. This is done for a large magnetic Reynolds number, using the -

magnetic induction equation which, for the simplest case, leads to the expression |
‘ T arHee(r) | dQ(P) o I

i’f':‘i‘t)_ atreosy dr

Next, to illustrate the field amplification phenomens, the example of a liquid

sphere is considered in a pulsating vortex leading to the expression s
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This shows that toroidal vortices can cause a continuous regeneration of poloidal ! N
fields. This gelf-excitation is also obaerved in plane convective zones filled : P
with conducting fluids in vacuum. orig. art. has: 31 equations. | P
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