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an explanation for the messured cosmic-ray
vge number of far-reaching supplementary
appear £0 have a low probability. By contrast,
i1 of ‘the major portion of the cosmic rays
¢ 4noodunter any serious objections. The paper, disousges . -
B off the electron component of cosmic rays and ‘adio
¥ origin, There are 14 mumbered aquatioss.
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* AUTHORS: Bulayevskiy, Le Ne; Ginsurg, Ve L.’ ‘ |

] TITLE: Possibility of the existence of surface ferromagnetism

SOURCE: Fizika metallov i metallovedeniye, v. 17, no. L, 196l, 631-633

l TOPIC TAGS: forromagnetism, surface property, rére earth, magnetic moment

ABSTRACT: The possible existence of antiferromagnetic or paramagnetic crystals ‘
whose surface layer 8 ferromagnetic is discussed; such would be the case if there
~ were uncompensated magnetic moments at the surface, The particular case of helical
" structure (structuro type of rare-sarth metals) is considered, with the-axis of
* the helix assumed perpendicular to the surface and the spins directed along the

surface. The angle botwaen the directions of the average values of spins in
| adjacent layers is @ (neglecting surface effects). Considering only the inter=-.
' action between noarest and next nearest neighbors, the exchange enargy is

E-—N.s'zlnlm0.+l,cos(0.+.‘+l)l 1
———— . Awm .

where Ok is the angle between th'e spins of the k layer and those of the k + 1
‘ .
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* ACCESSION NR: APLO3LOGT ;
| layer, N, is the nu.mber of unit cells in alla,yer perpendicular to the helix axis, ;
§ is the spin per cell, I} > 0 and I, < 0 are the paramsters of the exchange intere

action, and ths thickness of the sheet is na, a being the lattice constant in the |
direction of the helix axis. Minimizing E over all O, results in a system of n-l ‘

coupled homogensous equsziona, the solution of uhich is sought in the form:

! o“.o+a.du~e0-necou( )

Assuming X ((1s 3 finito-di_t‘forence equation for. o<k is written from which

oy oy V=D fon <k <nfls |
RILULASRRIG Ll Akt

1 T “sne . ;
where \"’_*4 aears—7 1 and og = ~m " Thus, for suffjciently small @, the .

surface effects strongly distort the helix rear the surface, and the distortion
docreases exponentially with depth, A rough calculation shpws that the uncompen- P
) sstod magnetic moment per unit surface area can reach 3¢10°4 erg/gauss for @~0.l, !

= . Orige art. hass 18 equations, - : |
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| AGCESSION NR: APWOWOBMI T T 5/0°13/64/041/003/0430/ 045

| AUTHOR:  Ginzburg, Vs L.

©OTITLE: Secondary electron component of cosmic rays and the spectrum of general
galactic radio emission '

' SOURCE: Astronomicheskly zhurnal, v. 41, no. 3, 1964, L30-LLS

! TOPIC TAGS: astrophysics, cosmic ray electron component, cosmic ray, galactic
radio emission, radio emission, Galaxy, interstellar space, galactic halo, super- -
nova, interstellar gas, synchrotron radiation ’\

. \ L]
ABSTRACT: The authors computed the energy spectrum and spatial distribution of
secondary electrons forming at the time of nuclesr interactions of cosmic rays in !
the interstellar gas. The motion of electrons In Interstellar space is considered
as Isotroplc diffuslon. Synchrotron, Compton and lonlzation losses of etectron
energy are taken into account. The authors also computed the intensity of the ;
synchrotron radlation of secondary electrons. This | Eznslty is appreciably less ,
. (by at least two orders of magnitude for wavelengths ﬂ.,.) m) tha the observed
i value. It therefore follows that the general galactic radio emission Is generated - -
by primary electrons which enter interstellar space from certain sources %Ip 8 ;

icééftlo?;gy model, from the envelopes of supernovas). There is a discusslion of

a4 e et et e e A B 4§ MR ESE eaeas e e ——_ e

R




"APPROVED FOR RELEASE: Thursday, Septggbar.2§, 2002 CIA-RDP86-00513R000515130011-4
APPROVED FOR RELEASE: Thursday, September 26, 2002 ~ ~CIA-RDP86-00513R00051513001T-7

ACCESSION NR: AP4012551 8/0056/64 /046,/001/0243/0253
AUTHORS: @inzburg, V;WQ,; Meyman, N, N,

TITLE: On the dispersion relations for the refraction and absorp=-
tion indices

SOURCE: Zhurnal eksper. i teoret. fiz., v. 46, no. 1, 1964, 243-253

TOPIC TAGS: dispersion relations, anisotropic medium, refractice
index, absorption index, electrodynamics, macroscopic electrody-
namics, dielectric tensor, plasma, magnetoactice plasma

ABSTRACT: This work is mainly a continuation of the work of one of
the authors (V. L. Ginzburg) to which many references are given,
particulary to two articles by V, M, Agranovich and V. L. Ginz-
burg (UFN,v. 76, 643, 1962 and v. 77, 663, 1962). Dispersion rela-
tions for the complex index of refraction in electrodynamics are
-~ considered, It is pointed out that the transition from dispersion

/8
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relations for the dielectric tensor to dispersion relations for the
index of refraction is not in general as trivial a matter as it ig
for an isotropic medium. Analyticity questions for appropriate
functions in anisotropic media, for example, magnetoactive plasmas,
are discussed, and conditions are given under which the dispersion
relations for the index of refraction are expected to hold even for
such media. It is also observed that in optical problems spatial
dispersion, if present, is usual] 3 :

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR
(Physnics Institute, AN 888R); Institut teoreticheskoy { eksperimen-
tal'noy fiziki (Institute of Theoretical and Experimental Physics)
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AUTHCRS t ‘Gintburg, Ve L Kirzhnits, De A

P

TITIE: Superccnductivity of electrms in surface levels

SOURCE: Zhurnal ekspex. i teorete fit., ve 46, no. 1, 1964, 397-398

TOPIC g urface electrm,
TAGS: supercanductivity, swrface superceductivity, s

iface electron stote, Burface electrca level, Cooper effect, Cooper palrs,
metal swrercaductivity, dielectric superconductivity

TRAC « Rev,

: The questin is raised vhether the Cooper rhenamencn (Poys ,

ﬁ?smu T1957‘ J.%BS)) is possible for surface electrans (electrans at suriac;g "

1eve185 whicﬁ, as pointed out by I. Ye. Temn gh)i'a.pzé:;tzgxﬁmég,g h’rber- »

con be localized e crystal surfaces. ]

1223:,, Jeoiltcaan con be forulsted also far the two-dinensical o m&ttht:: s

negative valus for the jateranctica cmstig:tsmot Eee;;% e
trons then s into a superconduct N existen

31\;;&20 mmw tivity is also considered for dielectrics. i'l!ne effect of

a magnetic field an swface ccndustivity is qualitatively oms doxeds Orig

art. hasy % foawulase
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AUTHOR: Ginzburp, Ve L. Sy*rovatskly, 5. I.

et i

Pt ratn

TITLL: Gamma and x-raﬁ cadiation assoclated with galactic and
metagalactic coamic rays

SOURCE: 2h. eksper. i teor. flz., Vv, 46, no, 5, 1964, 1865~-1879

TOPIC TAGS: gamma ray, . X-TraYy, cosmic ray,. nralactic cosmic rays.
relativistic electron, interstellar gpas, interpalactic gpas

ABSTRACT: The intensity of y-rays produced as a result of various .
“interaction processes between cosmic rays (including the electron
component) and the interstellar and intergalactic pas, or between
cosni¢ - rays and thermal radiation is calculated., It {sshown that
the main contribution to the y-ray intensity {is from the scattering
of relativistic elactrons by thermal photons, although y-rays from
the decay of %-mesons and electron bremsstrahlung may also be {mpor=
tant, Comparison of calculations with experimental data indicates
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that the intensity of the electron component of cosmic rays in the
"Metapalaxy f{s at leant one-and=a=half or two orders smaller than that
“in the Galauwy, The raegion of ultrahigh =—energy electrons which
could yleld synchroiron x=rays and produce atmospheric showers with
an anomalously small number of mosons {s discussed, Orlp. art, hast
49 formulas, 1 figure, and 2 tables.,
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AUTHOR:  Ginzburg, Ve Lej.Kurnosova, L. V.; Razorenov, L. A.; Fradkin, M. I.

TITLE: Investigations of the nucleaf component of cosmic radiation perfarmed
on Soviet satellites and rockets

TOPIC TAGS: cosmic ray, satellite measurement, space probe, cosmic ray
charge distribution, cosmic ray flux, cosmic ray enexrgy spectrum, solar
_cosmic ray, primary cosmic radiation, nuclear active component, elec-

tron positron component, galactic cosmic ray

ABSTRACT: This review summarizes results of measurements of cosmic-ray particle
fluxes, cosmic-ray energy epectra, and intensity variations of the cosmic-ray , ..
campenents. perfarmed by the authors with satellite-barne equipment and reparted
_ in various publications (Gecmagnetizm i aeronaniya, V. 2, 193, 1962, Iskust- !
venny*ye sputnild zemli, no. 2, 70, 13583 no. 5, 20, 19603 no. 8, 87, 19613 no. 12,
16, 19613 no. 6.y 131, 19615 no. 12, 31, 19613 no. 15, 68, 1962, J. Phys. Soc.
Liap‘m v. 17, Suppl. A-II, 315, 1962. Izv. AN SSSR ser. fiz. v. 26, 782, 1962
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“The exparimental results are compared with the data by others. In addition, same
_.problems and possibilities of cosmic-ray research outside the carth's atmosphere
‘and magnetic field are also discussed. The advantages and limitations of satellite
‘and rocket studies are triefly enumerated, Qartain features of Cerenkgv counters, |
which provided thebulk of the information, are discussed. pifficulties in the com-
parison of the results of different researches -and the effect of the solar-
Hactivity cycle and of the individual solar flanes are extensively dealt with. The
\sorrelation with solar radio emission is also discussed in connection with the
electron-positron companent of cosmic radiatiod, The section headings are:
‘Introduction. I, Investigation of the nuclear camponent of cosmic rays with Soviet
satellites and space probes. - l. Procedure. 2. Chemical coamposition of cosmic raysy
fluses of different nuclear groups and their energy spectra. 3. Variations of the -
“flux of the nuclear cosmic-ray compomant and nuclei of solar origin, II. Use of
‘eatellites and rockets to  study primary cosmic padiation. 4. Nuclear component
of galactic cosmic rays. 5, Solar cosmic rays and high-latitude cutoff, 6. Elect-
ren-positron cenpenent of cosmic rays. Bibliography. Orig. art. has: 31 figures,
15 tables, and 6 fornulas.
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ACCESSION NR: AP4013323 8/0020/64/154/003/0557,/0560

AUTHORS: Ginzburg, V.L. (Corresponding member); Ozernoy, L.M.;
SY'ﬁbvﬁtﬁkiy, S.I.

TITLE: On the radiation mechanism of galaxy 3C 273-B
SOURCE: AN SSSR. Doklady*, v, 154, no. 3, 1964, 55T7-560

TOPIC TAGS: extragalactic, radiation source 3C 273-B, metegalactic

object, optical radiation, bremsstralung, luminosity, Compton loss,
free-free transition, bound-free transition, relativistic electron,
photon, visible frequency

ABSTRACT: The extragalactic radiation source 3C 273-B, identified
25 an emissive star-shaped object of the 12th magnitude (M. Schmidt,
Nature, 197, 1040/1963/), 18 one of the recently discovered new
types of metagalactie objects. The exceptionally high luminosity
and irregular changes in the brillance of that galaxy are indica-
tive of an unusual nature of the radiating object., The latter is

Card 1/ 3
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probably a "super star" rather than a cluster of stars, but the

- word "galaxy" is used here for want of a better term. It would be
interesting to find out whether the continuous optical radiation
from the galaxy 3C 273-B is due to magnetic bremsstralung. The
optical radiation of galaxy 3C 273-B is not polarized, and could
therefore easily be characterized also as non-magnetic bremsstralung.
A contrary assumption would of course be wrong inasmuch as magnetic

bremsstralung can, for a number of reasons, be completely depolariz-
‘ed. If the radlation from the object is of a braking nature (free-
free and bound-free transitions), it cannot be considered as black
body radiation in view of its spectral characteristics. Although
the possibllity of the bremsstralung nature of the mentioned radia-
tion is not excluded, the spectrum of the other star-shaped extra-
%alactic sources makes such a hypothesis considerably less probable

in the opinion of I. Shlovskiy). Orig. art, has: 11 formulas and
1l table.

ASSOCIATION: Fizicheskiy institut im. P.N. Lebedeva Akademii nauk
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' ACCESSTGN NR:  APhO35006 © 5/0020/64/156/001/00k3/0046

AUTHOR: Ginzburg, Ve L. (Corresponding member)
.’I'ITLE: On Magnetic Flelds cf Collapsing Masses, and the Nature of Superstars
COURCE: AN SSSR. Doklady*, v. 156, no. 1, 1964, L3-46

'TOPTC TAGS:  supersitor, collapsing protostar, superstar magnetic field, general
relgtivity theory, cosmle X ray, cosmology, cosmic radio wave

ARSTRACT: The author points oudt that the observation of
with a mass of many million times that of the sun)

collapse will be difricult, if not impossible, because 0

and the curvature of Lisht waves. Therefore, one should lool for other phencmena
thut might be connected with a collapsing superstnr, Su 5 ¢+ nagnetic field. A
magnetic field existing velore the collapee, wmay be expected to be preserved
'during the collapse 18 o rausonsble electroconductivity of the mediunm is assuzed.
_The presence of o magnetonpbere nay cause & noticeable Zeeman splitting of spectral.
‘1ines and a rotation of the plane of polarization of radio waves. Particles in
_this £ield will be the souxve of electromagpetic vaves in the radio, optical,

E'Cord .1/2
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: range the recently discovered
: - eyclotron radiation). This may explain
ﬁic)x(-ezewsource c(>1’yx~ruyn. Orig. art. has: no figures, 1 table, 3 equations.
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" AUTHOR; W Vi L.: Kurnosava L. V.; Logachev V. 1.; Razorenov L, A.}

TITLE; .Rr.tmxx_,gmgggggg!qof cosmic rays ’ -

! SOURCE: Vsesoyuznoye soveshchaniye po kosmof 1z1cheskomy napravleniyu issledo-

| vanly kosmicheskikh Luchey, la’ftf."ded't"d'l(,wl9‘6‘2'," Kosmicheskiye luehi { problemy -

""'Ebhiiié"ﬁ'z‘l’k{“(doﬁk}itc rays ‘and problems in cosmophysics) ; trudy soveshchaniya,
Novoaibirak, Redizdat 81b, otd. AN S8SR, 1965, B-22

TOPIC TAGS: primary cosmic ray, cosmic ray particle, cosmic ray measurement,
cosmiic radiation composit{ion v

ABSTRACT; The ar
tion of cosmic ra

light nuclei with
€ group with 6 ¢ 2 ¢ 9; (3)
The symbol S 15 alge used and designates
It is shown that fluxss of different nuclei
uld be compared for a given value of their hardness, Ag
a roughﬁgneral rule, nucled of elements with atomic number Z are Z times more
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frequent in cosmic rays than In nature. Difficulties involved in megsurements
of fluxes of the different groups of nuclel are described. High-altitude ex-
perimonts definitely Lnmdicate the presence of lithium, beryllium, and boron
nuclei (20-30% of the quantity of heavier nuclei) in the primary component of
cosmic rays in the vicinity of the earth. Findings concerning the electron-
positron componesit of cosmic rays are discussed, and the chemical composition of
polar cosmic vays is comaldered, Differential energy spectra of protons and
nuclei and their hardnéss spectra are analyzed, On the basis of the body of
data accumulated thus far it is now possible to state that not only protons,
but also multiply-charged nuclei are accelerated on the sun; however, this
mechanism of particle acceleration {s still unknown, and several such mechanisms
may exist, Orig. art. has: 14 figures and 3 tables,
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AUTHORS:  Ginubukifa. Vs, 103 Kurnosoves Le Ved Razoreno¥s Le As} syrovatekiy) 8. I}
Fradcin, ¥. I. i1
imary commio rays”

TITLE: Some problems and parspectives in the investigation of pr

‘SOURCE: Y!.!9_691%&@!1@1‘&.”\595429599}}&&19..,f}.z..i_\ss,kosm.w.h,.esk_om prostranctva, M0Boo¥,
1965, Issiedovaniye lcosmicheskogo proatrmatvnﬁpnce research)j trudy xonferentsil.
““Moscon, Izd-vo Nauka, 1965, 486-501 '

x ray, solar activity, antiparticle

TOPIC TAGS: cosmic Tray, gowma tay,

'ABSTRACT: Problems assooiated with the investigat
gnmnma rays are presented in 8 three-part report. Part I deals with the proton-
nucleus component of the cosmic rays, Part II covers the electron-positron componenby
‘and Part III discusses conmic gamma- and X-rays. Although the proton-nucleus
\compoent of primary cosmia rays hag been gtudied quite completely, a group of
problems still remains wnanswered. Eight such problems disoussed in Part I are!

1) energetic speotra of protons and nuolei in the ener interval below 100 Mev,
‘nucleon, These spaotra are repregented by the form Ng})w g1:8, 2) The relation-
iehip between fluxes of different nuolei groups (L, M, H) in the energy range 55 to
‘fa?dll:v nuoleom, which ie still not well lmown. 3) Isotopic compenents of primary

ion of primary cosmic rays and ‘1
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‘cosmic roys. This would require the measurenent of three {ndependent parameiers
such as dE/dx, E, and po. 4) The presence of high speed antiprotons generated by !
‘the interasction of ovemlo Tays rith interstellar media. Some measurements place the
.percent componition of antiparticles at 0.2%k. 5) The verification of the presence l
‘of superheavy nuelei, 2 30, 6) Eatimates of the time rate of change of the fluxea‘
“in primaty nuolel components which have their origin either in golar bursts or in
‘modulnted galactic cosmic rays. These intensity verlations ghould be recorded
‘camtinuounly, oubside the torrestrinl atmosphera. 7} Inteneity gradients of cosmio
rays in the solar pystem a8 avidenced by data from Pioneer-5 and Mariner-1. 8
Anipotropy among particle fluxes of low, near-threshold energies. Two similar
;problems are diseussed in Part II. Here the flux and energy gpectra of primary

. cosmic ray electron-positron compenents are anglyzed firgt, where data ere shown %o
bz rather scant. Next, the relationship between positron and electron fluxes is
considered by memsuring the charge composition of the primary cosmio rays. In Part
111, calculation repulte of expeoted Y- and x-ray intensities from important
‘galactic sources are conpidered. The y-ray generation is attributed to prooessss
‘such ag 1 O-meson decay, premsstrahlung radiation of relativistio electrons and
‘positrons, and Compion ' -xayd by the scatiering of photons on x-ray eleotrons.

“Experiments indlcate I ,(>50 Hev) £ 35 % 1074 photona/omz/neo/stero which is

’1arger/than expeoted galsotic catimates. This then implies Y-rays of
(Card 2/3 . R [
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I. = 1.2 to 300 x 107
. Yor lowor energies (0.51 Mev) v o .
mp:x;ﬁz:;}:og%ﬁ‘;m 001'13. art. hast 6 tables, 2 r{gdras; and b formulas
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ABSTRABT cles |
Relativistioc mmm squations are considored for parti 3
-dop cribe:l by tho "center of mass” coordinates x; and thr:gll;-vﬁcgoow |
(13 1,2)3,hp3 < 1..2.3); aro the mtrinsic variables ch cbe :
S e e L T e S
ey 9

: 1voptﬂ(2»1m o:mapommg o tho octet and decouplet for the case of

ﬁm-intem spin end to the octet_and singlet for the case of integer spine
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TITLE: Fundamentnl problems in cosmic ray astrophysics /Report, All-Union Conference

|

on Cosmic Ray Physics held st Apatity, 24-31 August 1964/

et Bl Aatn e e e e o s et

SOURCE: AN B88R, Iazvestiya. Beriya fizicheskaya, v.29, no,10,965,1819-1824

TOPIC TAGS: Primary cosmic ray, galaxy,cosmology, astrophysics

. ¥
ABSTRACT: IRecent literature\ on the astrophysical aspects of cosmic ray physics is
reviewed aml some related questions, particularly that of the origin of cosmic rays,
are discussed. Advances in astronomy and radioastronomy in the past decade have
attracted attaontion to the possible cosmological significance of cosmic rays. Cosmic
rays, for exsuple, might serve as a mechanism for carrying off the energy released
in the gravitational collppse of stars or galaxies. There is convincing evidence tha
the energy denaity of ¢osmic rays is much less in metagalactic space than in our
Galaxy. Arguments to the contrary by G.R.Burbidge and F. Hoyle (Proc.Phys.Soc.,84

141 (1964) are specifically criticized. Most of the galactic cosmic rays, thersfore,
nmust be of galactic origie. The electron component of the primary cosmic radiation
has been shewn to arise minly from the direct acceleration of electrons rather than

Cara 1/2
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1
from meson decay. The stationary model of cosmic ray origin given by the authors
(Proiskhozhdeniye kosmicheskikh luchey, Izd. AN 88SR, 1963), according to which
nmost cosmic ranys originate in supernovae, has not encountered any difficulties but
cannot be regnrded as proved. There 1s no convincing evidence that an explosion of
the nucleus of our Galaxy has occurred in the past 109 years. The explosions ob-
served in M82 and WIC 5128 do not indicate that such explosions are probable in our
Galaxy, for M 82 amd NGC 5128 are not spirals and differ considerably from our Galaxy
1t has been arxgued that if all cosmic rays originated simultaneously, the relati-
vistic particles would have travelled farther and encountered more interstellar
matter than tha low-onergy particles, and would therefore contain e larger fraction
af light nuclei, whereas siuch observational evidence as exists indicates that the
bigher energy socmie rays have a smaller fraction of light nuclei. This argument is
not decisive, however, because the high-energy cosmic rays may have travelled through
regions in which the density of interstellar matter is less than in those through
which the low-energy cosmic rays passed. It may be possible soon to determine
vhether the cosmic ray intensity was significantly greater some 108 years ago than
now by investigating meteorites as proposed by the authors (Proc. Internat. Conf.
Cosmic Rays,Jaipur, 3 301 (1864); Izv. AN 5SSR. Ser.fiz.,28,1910 (1964); Astron.zh.
41,430 (1964). Although ‘the authors do not see any real arguments in favor of a non-
dtationary model for the origin of cosmic rays in the Galaxy,they sgree that further
investigation of this matter 1s justified. Orig.art. has 2 formulas and 1 table

SUB CDB:  AA SUBM DATE: 00/--0ot65 ORIG. REF: 012
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"' polyvalent metal eloctron

o the ratio of

dat.a pertaining to ra
SRS oritical oxamination of liternturo aonbod e ot
"ﬁﬁmzle"o*romitiwn valence electrons for Auy! v/A1, Sn, and Fb is pre TR A

‘The data are sxamined in terms of the Fermi surface mtegral

; giuds el "-,,;}l‘m 1.0

& ySn, nd Pb is most probably
I served decreass of ¥ aptical from K valenco in _%.1_2

-due to :Lnterolect.ron.l.o intamouona. Hovever,
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o 1 electrons per atom 1 opt 271, & fact the authors are unable to explain. The :
i aes tion that interelsctron jnteraction exeris a atrong influence on the ratio- 1
i o 1 1s not supported ty any existing theoretical model, The authors thank
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TITLE: Space-phyeics trend in cosmic-ray regearch

. REF SOURCE: Sbe Kosmich. lucbl i probl. kosmofiz. Novopibirsk, Sib. otd. AN SSSR,
| 1965, 5-6

i
i
|
| SOURCE: Ref. she Astroromiya, Abs. 2.51.313 |
! : |

| TOPIG TAGS: cosmio ray, electromagnetiem, radiation belt , /ATER PUANETARY SFACE ;
ABSTRACT: A brief historical review of cosmic-ray research is given. It is mz‘t:gothnt
in the 1955-57 period a new era in cosmic-ray resoarch began, i.e., a study o °
origin of cosmic rays and the relationship between the variations of co.qmiofrga o
electromagnetic phenomena in interplanstary space, in tho radiation belts :mi -oae 1
and of tho planets, The gignificance of the new space-physics aspeot of cosuic-r yd
resoarch is stressed in copjunction with the launching of artificial satellites an
space rookets. Ne K. [ﬁaﬂalntion of abstract/
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TITLEs New trends in sstronony

SURCE1 2vemdy 4 vselemnaya (Stors und the wnlverso). voacow, Tud-vo eniyo, 1966,
15-20

TOPIC TAGS: dencriptive astronowy, ruilo astronony, primary copmlc raf, noutring,
seintillation, galaotio nebwla, supornova

AIRTAACK:  The {lont pavolution An aplrwiciid, Joliowad by & cayda o goian GL oLno
aclenco, occurred in 1610 when Gulileo obgorves Lid iy for the Zired Limo with un
crned oye. Tair cponed Up the optical ora in astronoLy. The gecond revoluiicn ©

in 1945 waen optlcal asironony becamo universal. Now, twenty yoars after tuale secdl
revolution, sis nov pranches of astronomy heve besp devaloped: asiopozy of reciofre=
cuency wavesj X-ray and gama-rey 8s8ironony; gtucy of primary cornic reys, opticel
astronomy {rom satellites in visible, in{rared, and ultraviolet rays; Girecv zathods
uging satellites {eeles photo graphing +no Moon and Mars from chory distences) ané re=;
coption of nowtrirzos (they pass tbrougn tho Sun and Earth in spall bub detectavle ,
ATGUNtS Jo 10D0RH LoV mothods have already yiolded pignificant resuits. Tae dovelopmert
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of new tochnigui: nag olimineted tne disadvantage of the mmail anguler rocosusion of

radtofrequency ualronony ané made its angular rosolution even grenter tash tnad of

optical astronozy. This is Gone by three motbodss the use of raciofrequency interiaro=
aetry (vlecing caveral long-wave tolescopes at large distances from caca otnor), use
of overlapping the sources of radiofreguency-wavo redlation by tne Moom, i scinviile-

~ tion twinkling of very small radiation gourcess A punber of glmificent Gigceveries

" vere made in 1905 baged on new astronomical metbods, Tone smull source, sspacially

| povorful on lokg woves, WAB ilscovercd by the British (and confirzed in tho LSS, in

. a nebula remaining [xom a supernove atar, tho envelope of which expancod st tho rate

" of 1000 kn/sec. It L possible that thia source ig a remnant of the puper ova gLaT

' Tnis fact cowld possibly solve the problem of the pebulae, Other important digcoveries

! pade in 1965 included the detection of quapinstral galaxies, &X0Dg thea tne 359
qussar, vwaich is moving away from us at a velocity equal to 80% of tbe spest o igat,

. and a most spectacular discovery of radiation that was anitted 10 biilion years 8g°
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TITLE: Relationship betweon information and energy during
measurements

PERIODICAL:  Izmeritel'naya tekhnika, no. 11, 1962, 6 - 8

TEXT: The quality of measuring equipment can be estimated by
the formula = = I/W , where I 1is the desired information and W
is the energy consumed during measurcment leading to the recovery
of information. 1lhe problem consists of calculating 1 and deter-
mining the conditions for which v is a maximum. The measured
system is in the form of material particles which are either
stationary or mobile. It is found in the case of stationary par-
ticles that: 1) the quantity of energy required for measuring the
position of a finite number of particles in an enclosed volume is
independent of the number of particles and is directly proportional
to the quantity of the resolution elements in volume; 2) for a
known number of particles in the observation volume the information
per unit of energy is a maximum when the number of particles n is
approximately equal to the overall number of the resolution elements
Card 1/3
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N in the volume; %) 4if any number of particles from 0 to N

is equally probable, the information per unit energy decrenses mono-
tonically with increasing N from 1 - 1/2 bit; ) if a probability
distribution p(n) is given, where 0< n<N and its maximum occurs
at n = n, , the information is a maximum for N slightly smaller
than 2n . In the case of moving particles, the measurcment is
effected by equipment producing probe pulses of duration '.. and

a period 2. Two cases are possible. 1In the first case, the
character of motion of ‘the particles is not known and each of the
particles can be found in any of the N elements contained in the
volume under observation. 'The measurements are conducted for this
case in the same manner uas that used for the stationary particles.
In the second case the particles can appear only in a portion

Nl <N of the volume under observation and the maximum time during

which the particles remain inside the volume is known (Tn). Now,

the analysis shows that there exists an optimum measurement period
when a minimum energy is necessary for securing the required
information; the optimum period decreases with increasing velocily
of the particlos. becondly, the gain due to the correct choice of
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parameters of the mecasuring equipment increases with the number
of particles passing through the volume under observation.
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TITLE: Electromagnetic energy propagation in a circular waveguide filled with
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SOURCE: Radiotekhnika i elektronika, v. 8, no. 7, 1963, 1269-1274

TOPIC TAGS: waveguide propagation, circular waveguide, gas discharge plasma

ABSTRAGCT: A method for determining average electron concentration by the
deviation of a beam in a plasma=containing slot antenna was investigated theoreti-
cally and experimentally. A formula for average electron concentration is
developed for the case of a discharge tube that is also a metal cylindrical wave-
guide. The formula wae experimentally verified by a metal=coated (Ar, 0.09-mm
Hg) tube with a longitudinal slot which acted as a directional antenna. Tabulated
data shows good agreement between the values of electron concentration measured
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'SOURCE: Radiotekhnika i elektronika, v. 10, no. 5, 1965, 868-878

 TOPIC TAGS: fiat waveguide, plasma, rectangular waveguide

'ABSTRACT: The propagation of a magnetic wave in a flat laminated waveguide,
whose internal layer is represented by a plasma, is theoretically considered. A
“method is developed for calculating the propagation constant of such a waveguide
‘which containg a heterogeneous plasma with a supercritical concentration of
-electrons at the axis, The possibility is considered of using the method for
designing a rectangular waveguide with a round discharge tube; a small distortion
-of the fleld by the plasma and limited electron concentration are assumed.
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' Formulas are derived for computing the distribution of field amplitude and phase ' ..
‘over the waveguide cross-section, and an example of the application of these
formulas for the cases of low and supercritical concentrations in the center of the |
~discharge is given. Orig. art. has: 7 figures, 25 formulas, and 1 table.
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ABSTRACT: A method is described for computing the
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rilied with gas-discharge plasma, whose dielectric constant changes along the cross
saction, approximately following the paravolic lav from the minimal value of less ;
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