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ACCESSION NR: ~AT5020479 : : ~ UR/0000/64/000/000/03218/0334
AUTHORS: Kuznetsov, V. I.3 Shchevelev, M. I.s Fedorov, D. P, :

TS 75, »mesfmg@yw/ L ‘5‘ O
! TITLE: Temperature dependence of paraveters of plane silicon diodes /:-f/
: 2 : NATH

SOURCE:  Mezhvuzovskaya pauchno-tekhnichesks konferents fizike
i poluprovodnikov (poverkhnostnyye ontakinyye yavlen . tomak, 1962, ST
Poverkhnostnyye 1 kontaki yavieniya v poluprovodnikakh (Surface and c%;itac.t
phenomona in semiconductors), Tomsk, Isd-vo Tomskogo univ,, 19/64. 328-334
. : . . ) FAr '»’
TOPIG TAGS: volt empere characteristic, silicon diode, elactric curront / =02
diode, D205 diode - A :;J/'»;t]

ABSTRACT: Results from experimental investigation of the temperature dependence ~
-of tho back volt-ampere characteristics and bresk-through voltage of plane ailicon
high-volta\g:_diodes of the typo D202-I205 are peported, Parameters of the diodes
were measursd in the temperature interval of 20-170C. At low return voltages the )
| current increases with the texmperature, vhile at high voltagea the opposite takes |- ’
! place, leading' to the increase of the breek-through voltage of the diode, Figure |
' 1 on the Enclosure shows characteristic curves for the tenperature dependence of g,
the break-through voltage. It is concluded that two processes occur in silicon o«

cd%ogea, one of which leads to an increase in tho return ourrent with teaperature,
cr PIPTE v P .- - . - .
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| the other to a decroase. Tho first process is related to the generation of heat
! in the current carriers and ia praotically independent of the voltage on the
i transitions. The second process is connected with the surface changes occurring “
. on the silicon oxide, due to the changes in concentration of chemisorted moisture
. with temperature.. To aupport this latter aasumption, temporature dependencs:of
; 30 silicon transitions on the hreak-down voltage was recorded, The transitions
! were then dried for 8 hours in vaouum at 1200, then maintained in moist atmosphere
i for 5 days, each time recording V (T). A detailed chemical explanation of the

process 1s given. Orig, art, hess 4 figures,

‘

| ASSOCIATION: none "+ - . b . R t:fz:xfj.'n B : e
i S TP ' Ut oy ne s e ‘ e T
. SUBMITTED: 060ct64 S, ELe @ 8UB COIEs KO
i- } | vomFsov: 003 000 OTHER: 003 4
g Card2/3 o e e

R0 AT TAINO) e S R B 5 - v 3ER RO EPRRea

YL

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620006-0"



A% RN

"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620006-0

LR S SNSRI R LY S TS VAR R

L 113366 .. ...
ACCESSION NR:  AT5020479

TR

| Fig, 10‘

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620006-0"



"APPROVED FQR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620006-0

o By R S
- \ i

\V‘;'i

Ay

. gmﬁﬁgi’ T o B N LTI ) ) CLoTcr Tt T »

‘Fedorov, D.8., Temperature regime of ocean currents as an indicator of their

variability, Tr. Leningr. gidrometeorol. in-ta (Works of the Leningrad Hydrometeorological
Institute), Ho T, 193?, p 211-216; (RZnGeoriz 12/58-8872)
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FEDOROV, D.T.(Chita)

411 depots of the railroad became profit bringing units,. Zhel.gzz_;‘)aranap. .
45 n0,2:73-T4 F 163, (MIRA 163 ,

1. CGlavayy insh, Zabaykal'skoy dorogi.
(Railroads—Freight)
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ACCESSION NRs APLOL7788 " 8/0085/64/000/002/0024/0025
. AUTHOR: Fedorov, E.

'—_——N ’
TITLE: Satellites and weather forecasting

SOURCE: Kry*l'ya W.{ %80'2. 1964, =25
-TOPIC TAGS: meteorology, telemotering, weather satellite

ABSTRACT: Ground meteorological observatorics have the disadvantages of being
located unovenly over the surface of the earth, with large areas covered very !
poorly (especially water areas); boing able to penetrate only the lowor layers |
of the air, so that upper air soundings are too scanty to be of much use in !
weoather forecasting; and are unable to transmit their observation data to
central processing offices, in many cases, until they are too old to be of
maximum value. Weather satellites would not be subjeot to these disadvantages.
Inmages of cloud cover over extensive arcas obtained from satellites are
espacially valuable for forecasting storms and oyclones. The heat balance of
the earth is also easily measured from satellites, as are tho atmospheric
temperatures at vardous altitndes, the composition of the atmosphere, and the
upper boundaries of cloud cover, Aotive radar traciking from satellites can

" Card 1/2 v
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e fyenite imtrusion in the Tubs and fyda Rasins (Frasnoyarsk Territory),
Mas, VSEGEI Ob, ser. m0.8:106-112 '48, (NIR& 1134)
(Krasnoyarsk Territory—-Syenites)
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~‘\I’EDOBQV, EJJe. o
Devonian igneocus activity in the Mimusinsk Basin, Trudy VSEGEI
581125-133 161. (MIRA 1535)

(Minusinsk Basin--Rocks, Igneous)
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TRUNOV, A., glavmyy inghener; REMBNNYY, L., 1nzh,;.IﬂDOBD¥nmxa.;ié2h.

Converting to central control system at the grain alevator of
the Kirov Mi1ling Combine, Muk,-elev,prom. 25 1n0.6:9-10
Jo '59, (MIBA 12:9)

1. Leningradskiy mel'nichnyy kombinat im. S,M.Kirova (for Trunov).
2. Odesskiy proyektno-konstruktorskiy institut Pishcheprom (for
Remennyy, Fedorov).
(Grain elevators—-Equipment and supplies)
(Automatic control)
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FEDOROV, F. A.

mMechanical Method for Removing Droppings from Under the Hackling Machine,"
Tekst, prom., 12, No.8, 1952
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Devico for planing grooved metal rollers for apinning looms,
Obm, tekh.opyt. [MLP] 1no.20:5-6 1'56, (MIRA 12:11)
(Planinz machines)

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620006-0"



- FEDOROV, FuA,

Addition of J00-200=brand cement to tho BF=2 glue for 4in-
creasing its strength, Obm,tekh,opyt.[MLP] no.20:19-20
156. (MIRA 12:11)
(Glue)
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FEDOROV, F.A.
b

Improved design of T-ghaped brass clamps for fastening the
R and D- syaten atomizers. Obm,tekh.opyt.[MLP] no.20:28-29
156, (MIBA 12:11)

(Spraying)
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FEDOROV, F.A.
\___//‘_A
Lap for repairing sliding calipers, Izm,tekh, no.3:12 Mr '63.
P N 8 (MIRA 1614)
(Calipers)
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FEDOROV, i‘il. ol -

A Duties of factory inspectors in controlling hoisting machinery, Besop.
trula v prom, 1 no,l4:37 Ap '57. (MIRA 10:6)
(Holsting machinery)
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YBGORUSHKIN, V.Ye,; KRASHENENNIKOV, N.A,; RAZMYSLOVICH, I,R,; PEDOROV,
PP, ; TSEKHANOVICH, P.V,; TSVYRKUN, N,A,; BUTYLIN, G,, red.i———
KALECHITS, G,, tekhn,red,

[Handbook of a tractor driver] Spravochnik traktorista., Minsk, =«
Gos, izd~vo BSSR, Red.sel'khos.lit-ry, 1959. 578 p. (MIRA 13:3)
(Highway transport workers--Handbooks, manuals, etc.)

[}

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620006-0"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620006-0

R E Tl
Nl

GOLOVNEY, I,F,, kond,tekhn,nauk; PANOY, A,A,; FEDOROV, F,F,; YUYACHEVA,
N,Ya,; YELAGINA, T,A,, tekhn.red,

[Press forging; bibliography with annotationa for publications
in 1957] Obrabotka metallov davleniem; annotirovannyi biblio-
graficheskii spravochnik literatury sa 1957 god. Leningrad.
No,1. [Heating and drop forging] Nagrev, kovka i goriachaia
shtampovka, 1958, 132 p. (MIRA 13:2)

1, Leningradskiy dom nasuchno-tekhnicheskoy propagandy.
(Bibliography--Forging)
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VAYNTRAUB, D,4,; PANOY,
?.A., tekhn,red,

(Press workdng of motals;

A.A.;_FE?QEQ!, ¥.F.; YUVACHEYA, N.Ya,; YELAGINA,

annotated bibliography of publications

for 1957] Obrabotika metallov davleniem; amnotirovannyi bibliogra-

fichepgkii

1959, 77 p.

1, Leningradauy don

tekhnicheskaya biblioteka,
(Sheet-metal work)
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spravoohnik litaratury ga 1957 god,
[Die stamping] Kholodnaia.shtampovka,

nauchno-tekhnicheskoy Propagandy,

I-eningrad. Ho,2,
Pt.1, 1959, 99 p. Pt.2,
(MIRA 13:3)
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REHENNYY, Lo.iﬂlhc; FBDOROV, P.r.inlh.
ARG

Devices and equipment for the automatic control of various
operations in grain elevators. Muk.-elev.prom. 25 no.2:8-

10 F 's9, (MIRA 12:4)
1
; 1, Odessidy proyektno-konstruktorskiy institut Pishchaprom.
/ | (Orain elevators) (Automatic control)
¢
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FEDCROV, ¥, 1.

Theory of elastic vaves in crystals, Comparison with an isotropic

nedium, Xristallografiia 8 no,2:213-220 Mr-Ap 163,
: (MIRA 17:8)

1. Institut flz4ki AN BSeR,
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Fedorov, F, I, ~ *On the superposition of physiecal "
BSSR, 1949, No. 2, p. 17-18. physical magnitudes®, Izvestiya Akad. pauk

S0: U-411, 17 July 53, (Letopis 'Zhurnel ‘nykh Statey, No. 20, 1949).
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FEDOROV, F. I.

USSR/P!_\Yucc - Relativity Wave Equation 11 Aug 51

"Minimim Polynomials of the Matrices of Relativistic
Wave Equations," F. I. Fedorov, Belorussian State U
imeni Lenin

npok Ak Nauk SSSR" Vol LXXIX, No 5, pp T87-790

Purpose is to show that the condition' which states
that among the states possible for particles those
must be absent correspording to energy density equal
to zero' also permits one essentially to limit the
form of the minimm polynomials of the matrices of
the following equation: (g% . +1x)P=0, where P repre-
gents the psi-function. Submitted by Acad V.A. Fok

16 Jun 51.
_2J0190 .
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| "Determining the Optical Parameters of Monoaxia® Crys-

tals According to Reflected Light," F. I. Fedorov,
Belorussian State U imeni Lenin

“Dok Ak Nauk SSSR" Vol LXXXIV, No 6, pp 1171-117k4

Subject investigation is based on the relations
among the amplitudes of reflected and incident waves
for the case of incidence of light from an isotropic
medium or to a morncaxial nonconducting nonmagnetic
crystal. Desigpates the unit vectors of the wave

| normals of the incident reflected, ordinary and

extraordinary waves; vectors of ths elec and magnetic
. 2237102

fields; indices of refraction of the isotropic
medium; ordipary and extraordinary rays; uait vector
of optical axis of crystal; tensor of dielec per-

meability; unit vector of normal to the surface of
sepn. Submitted by Acad D. S. Belyankin 2k Apr 52.
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g::g:l:]nd R:(ti;izoie ;;ot:elid:velopmsnt of culture and technical
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pragresu. Mingk, Vyd-va AN S ams g nnaba
(Badtn) b4 BSSR, 1953. 30 p. (MLRA 8:2)
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FEDOROY, FPedor Ivanovich

FEDOROV, Yedor Ivanovigh (Belorussian State U imeni Lenin), Academic Degree of

S0:

Doctor of Physico-Mathematical Sciences, based on his defense, 3 Dec-
ember 1954, in the Council of the State Order of Lenin Optioal Inst
imeni Vavilov, of his dissartation entitled: "Invarikdble methods in

the optics of anisotropic mediums." FYor the Academic Degrze of Doctor
of Sciencas.

Byulleten' Ministerstva, Vysshego Obrazovaniya SSSR, List No 20, B October

1955, Decision of Higher Certifisation Commission Concerning Academic Degrees
and Titles,
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FEDARAU,F.1.
Invariable indications of the polarisation of light. V stsi
AN BSSR no.6:78-91 N-D 'sk, ?um 8:9).
(Polarisation (Light))
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US.‘SR/Physicu - Fiect, magn, wave polaﬂ_zation
Card 1/2 Pub, 22 - 17/49

Authozs ¥ Fedorov, F, I, - S ' .
Title *  About the polarization of electro-magnetic waves

Periodical 1 poe, AN sssr 102/1, 69-71, May 1, 1955

Abstract 3 andlysis of electro-magnetic wave polarization is presented, Monochroe J§
oo matic homogeneous and non-horogeneous waves are considered. Two methods
for analyzising the homogeneous waves are suggested. The firet methed o
starts from a consideration of the wave anplitude in the form ‘
F = 1‘1L + 1E_, where the real vector partu %1 and E are conjugated semi-
dfametdra of%ihe ellipse of oacillations, ] fecoad method consista in
the consideration of the complex vector E = Eo° @, where y’ is a phase

Institution : The Acad, of Sec., USSR, Physico-Technical Institute .
Presented by : - Academician A, A Lebedev, December 13, 1954
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Abe Jour: Referat. Zhurnal’ xhiniyn, No 3, 1958, 7082.

Author t F.I. Fedorov.
Inst ¢ T———— -
Title : "Transfer Principle” and General The of

perties of Absorbing Crystals. Ory of Optical Pro

Orig Pub: Optiks i spekiroskopiys, 1956, 1, No 6, 807-808.

Abstract: The lack of foundation for the "t

-transfer principle” is -
sized. According to this Principle, all the relapltims ofmsftics
of transparent crystals may be transferred to the cages of
absorbing media (comprising momoclinic and triclinie crystals)
on condition that corresponding magnitudes receive complex va-
lues. Cited computations show that the tensor of dielectric
pexmeability has not generally three own linearly independent
veetors, it has not even complex vectors, cansequently, the
theory based on the "transfer principle” cannot be applied to
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Abs Jour : Referat Zhur - Fizika, No 5, 1957, No 10898

Author  : Pedorov, Fuu..

Inst : Institute of Physics and Mathematics, Academy of Sciences,
Belorussian, SSR. :

Title :. Reduction of Wave Equa.tions- for Spin Zero and Cne to the

 Hamiltonian Porn.

Orig Pub : Zh. eksperim. 1 teor. fiziki, 1956, 31, No 1, 140-1h2

A method is givgn' for the reduction of the equation for
particles with spins zero and one

(Pee *f')l—)ff’ = ¢ (1)

. to the Hamiltonian form. The method is independent of the
actual choice of mtrixee(S k and is based only on Eq. (1)

Abstract
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AUTHOR ; Fedorov, F.I,

TITLE: Lthics of magnetic cp II. Binormals ang biradialg,
thical.surfaces. (Optika mag ‘ .
II. Binormali 4 Biradialji

the author'sg paper in "Optika i
Spektroskopiya”, Vol.1, D.926, 1056, Theoretical eleciro-
give directiong of binormals in g

It is_found_that, in

¢rystals. Binormal and birag
in general, different,
indices are obtained,

Burface and itg

Cross-sections are derived ang shown in fi

Card 1/1 5 figures; 3 references (2 Slavic); a mathematical appendix
(matrices and tensors),

ASCMITTED: June 2, 19sg,

ASSOCIATION: Physics ang Mathematicg

4 SSR (Institut Fizilq

Institute,Ac.Sc. of Byelorussiap
i Matematiki Ak ,Nauk BSSR). .
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AUTHOR: Fedorov, F.I. 51-4-17/25
TITLE: Optics of mapnetic crystals. IIX Uni-axial and uni-refringent

~ magnetic crystals. (Optika magnituykh kristallov. III
Odndomyye ‘1 odnoprelomlyayushchiyh magrd tnyye kristally).
PERIODICAL: “Cptika i Spektroskopiya" (uptics and Spectroscopy)
. 9 7 VOl.Z, N004, ppo 14"523 UOSOS Ro)
ABSTRACT: This purely theoretical paper is the continuation of the
, author's papers in Optika i Spektroskoplya, Vol.l, p.926,
' 1956 and Vol.2, p.361, 1957. The electromagnetic theory of
‘wave propagation is applied here to particular cases of
magneto~anisotropic media. Uni-axial magnetic crystals, de-
fined as those which possess a unique axis along which both
normal velocities are identical, are considered. Optical sur-
faces are derived and illustrated for these crystals. It is
establisghed that, in general, in uni-axial magnetic crystals:
(a) binormals do’ not coincide with biradials; (b) ray velocity
along a biradial is not equal to normal velocity along a
bimormal. It is shown, in principle, that there also exists
a group of anisotropic magnetic crystals for which birefrin-
gence is absent (they are called uni-refringent). In other
words in such crystals light velocity depends on direction

Card 1/2 but has only one value for each direction. Linear polarization
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AUTHOR: Fedorov, P.T. 51-5-10/26

TITIE:  Op%ics of the Absorbing Crystals. (Optika pogloshchayu~ -
shchikh kristallov) T, General Relationships, (I. Obshchiye 5
sootnosheniya) |

FERIODICAL: Optika 1 Spektroskopiya, 1957, Vol.2 No.5
PP. 616 - 632 (ussR).

is not absolutely general since it has limitations due to using
8 8pecial system of co-ordinates,the-so-oallevd"prinpipal axes"

Voigt and Drlide theory.
Starting from Maxwell's electro-magnetic €quations, genergl
relat':ionships are put forward for Propagaion of Plane, in
' particulay non-uniform,waves in the ‘absorbing crystals., 4
Card 1/2 general equation fop normals in gn invariant form is obtained,

Optics of the Absorbing Crystals. PS6-00513 é&(-)aﬁji(yéﬂ)OOG-O"

APPROVED FOR RELEASEY 0312042004 cir%yi-a%Dpolarisation of waves
are discussed. The directions of the wave-field vectors are

determined for a given vector of refraction. hehfageg is ent-
irely mathémat!cai.i'bare.: are 8-refereaces, of whic areSIavic.

ASSOCIATION: Institute of Physics and Mathematics of the Ac.8c.
Belorussian Sgg. (Institut Fiziki i Matematiki

AN BSSR)
SUBMITTED: July 6, 1956,
AVAILABIE: Library or Congress
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AUTHOR 3 Fedorov, F, I. __ /
TITLE: Optics of Absorbing Crystals., II. Cryatals of Middle

Syngonies. (Optika pogloshchayushchikh kristallov
’ II. Kristally srednikh singoniy.)

PERIODICAL: Optika 1 Spektroskopiya, 1957, Vol.II, Nr.s,
Pp. 775-780. (USSR)

ABSTRACT: A theoretical paper. Optical properties in an
invariant form are discussed for absorbing crystals
of trigonal, tetragonal and hsxagonal syngonies.
General equations are obtained for the refractive
veotor and for field vectors of the ordin ary and extra-
ordinary waves. Both uniform and non-uniform waves
are treated. The conditions for linear and circular
polarisation of waves are given. In uniaxial absorbing
crystals for uniform waves polarisation properties are
obtained similar to those of transparent uniaxial
crystals. It is found that absence of double refraction
occurs in absorbing uniaxigl crystals not just for a
single direction of the incident of wave, as 1in trans-
Card 1/2 parent uniaxial crystals, but for a range of directions.

DRITE) P L A N I ARl 21 EURTIER
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Optics of Absorbing Crystals. II. Crystals of Middle Syngonies.

' There are 4 references, all of which are Slavic.

ASSOCIATION: Institute of Physics and Mathematics, Academy of
Sciences of the Byelorussian SSK. (Institut fiziki
1 matematiki AN BSSR)

SUBMITTED: July 6, 195&6.

AVAILABLE; Library of Congress,
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 Pedorov, Y. I
Optika enizotropnykh ered (Opties of Anisotropic Media) Minsk, Ird-vo AN BSSR,
1958, 379 p. 2,000 copies printed,

Bd.,: Stepenov, B, I., Prof.; E4, of Publishing House: Barmichev, v.
Tech, Ed,: Aleksandrovich, Kh,

PURPOSE: ‘This book is intended for the use of students and specialists in the
£4e1d of opties vith special emphasis on anisotropic media,

COVERAGE: This book is a presentation of the phenomenclogical electromagnetic
theory of light propagation in homogeneous, mainly snisotropic,medie. It also
covers the theory of reflection and refraction of light on the surface of these
mnedia, The first three chapters contain vell known results, dut many of them
are obtained by methods different from the ones employed in aveilable works in
theoretical optics. Along the same lines chapters I, II, and ITI present a
series of new results concerning polarization, heterogeneous waves, total
reflection, etc. The majority of resulis presented in cheapters IV, V, and VI
are said to be original, Pertinent mathematical relations are found in

uﬁﬂ;grmhof chapter I, and paregrephs 16 and 20 of chapter IXX.
c l
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Bome are also found throughout chapters V and VI. Recognition is given to
Professor R, I, Stepanov for his invaluable advice and observations and to
B. V, Bokut¢ for his help in reading the mammscripts and getting the book
realy for the printers, There are 210 references, 72 of which are Soviet,
104 German, 25 English, 8 French and 1 Swedish.

TAELE OF CONTENIS:
Foreword

Ch, I, Plane Electromagnetic Waves
1, Maxwéll's equations and boundary conditions, The Law of Conservation

of Energr,
Plane electromagnetic waves
Polarization
Invariant form of relationships characterizing polarization
Addition of waves with different polarization
Reflection and refraation of plane waves

card 2/6
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‘Opties.of Anisotropic Media 66% o
, Ch, II. Isotropic Media 62
7. Contimous plane waves in isotropic dielectrics 62
8. Heterogeneous plane waves in an isotropic dielectric 68
9. General solutions of Maxwell's equations for heterogeneous plane vaves 8
10, Plane waves in isotropic conducting media 83
11, Plane wave on the boundary of two isotropic media, Frespel's formulas 91
12, Iight intensity and polarization in reflection and refraction 103
13, Total reflection 112
1, Total reflection at arbitrary polarization of incident waves,
Reflection from conducting media 119
Ch, III, Propagation of Plane Waves in Transparent Nommagnetie Crystals 129
15, Tensors of dielectric and magnetic penetrability 129
16. Certain data from linear algebra 135
17. Plane waves in a nommagnetic anisotropie dielectrie. '
Equation of normals 141
18, Analysis of plane wave vectors in a crystal 145
19, Density and flow of energy. Prineiple of reciprocity 151
20, Invariant representations for three-dimensional real symmetrical
tensors 157
Card 35
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Optics of Anisotropic Media
Uniaxial crystals
Biaxial crystals
Optical surfaces

Ch, IV. Reflection and Refraction of Light in Trensperent Nommagnetic
Crystals
Introduction
Genersl statement of the problem
Reflection and refraction in uniaxial crystals
Rotation of the plane of polarization in reflection, Angle of
total polarization
Reflection and transmission coefficients, Total reflection

from uniaxial erystals. .

Basic vectors of reflection and refraction wvaves

Biaxial ecrystals

Methods of determining optical parsmeters of transparent crystals
Determining parameters of uniedial erystals

Determining parsmeters of biaxial crystals

Small angles of ineidence method spplicable to biaxial crystals
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Ch., V. Propagation of Iight in Magnetic-Aniasotropic Media
35, Basic equations for megnetic crystals 263
36, Equation of normals 265
37. Flow of emergy and the first principle of reciprocity 4]
38, Binormals and biradials 276
39, Uniamxial magnetic erystals, Optical classification of nagoetic
erystals 284

40, Invarisnt representations for temsors of uniaxial magnetic crystals 290
Ch, VI, Absorbeni Nommsgnetic Crystals

k1, Introduotion 300
k2, General relationships 309
43, Absorbent crystals of average syngony 316
L4, Absorbent crystals of poor syngony 320
45, Oeneral classification of absorbent c.ystals according to optieal
properties 330
46, Reflection of light from absorbent orystals of average syngony and
determination of their optical parsmeters 34k
47. General rules for the reflsction of light from crystals 350
48, Determining optical parameters of abaorbent crystals of poor
syngony according to reflection of light 355
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*AUTHOR: Fedo . S0V/770-3-1-8/26

TITIE: —Invariant Meth&&s in the Optics of Transparent Non-
magnetic Wrystals (Invariantnyye metody v optike
prozrachnykh nemagnitnykh'kristallov)

PERIODICAL: Kristallografiya, 1958, Vol 3, Nr 1, pp 49 - 56 (USSR)

ABSTRACT: According to the electromagnetic theory of light, the
optical properties of non-magnetic crystals are determined
by the symmetric dielectric constant tensor, € .
Usually a special system of co-ordinates is used in the
case of such crystals,so that this tensor assumes &
diagonal form. However, in spite of the fact that it is
widely used, this method is neither unique nor the best
for solution of problems in the optics of anisotropic
media. Invariant vector-tensor methods which do not
employ any special co-ordinate systems have considerable
advantages. The author has shown in Refs 1 and 2 that
the latter methods may be used to develop a general theory
of the optical properties of media having an arbitrary
magnetic ahisotropy and absorption anisotropy. A particu-
larly useful simplification of the theory is obtained
by the use of special invariant dyadic representations
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S0V/70-3-1-8/26
Invariant Methods in the Optics of Transparent Non-magnetic Crystals

for 3-dimensional tensors. The present work is concerned
with the application of the methods developed in Ref 3
by the present author to some of the main problerms in the
optics of transparent non-magnetic crystals. The second
gsection of the present paper (Section 1, is an introduction)
is concerned with the definition of a nsanonical® represen-
tation of a tensor. Such a representation is defined by
Eq (3). Bection 3 treats uniaxial crystals. The :
ncanonical” tensor representation is applied to derive the
usual properties of plane, monochromatic waves (u =1
in tri-, tetra- snd hexagonal crystals. Section 4 deals |
with biaxial crystals and again the ncanonical™ represen~
tation formalism 1is applied and among other things, it is '
e that the biradials of the crystal coincide with the
axes of the dielectric constant tensor, or the binormals
of a non-magnetic transparent crystal_gre the axes of the
inverse dielectric constant tensor € . The final
gsection deals with optical surfaces and it is shown that
invariant methods may lead to the usual results in a much
simpler way. In general, even in the case of the simpler
card2/3 problems in the optics of anisotropic media, there is no
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S0V/70-3-1-8/26
Invariant Methods in the Optics of Transparent Non-magnetic Qrydtals

necessity to use any special system of axes since tre
invariant approach is both more general and simpler.

There are 5 Boviet references, 1 of which is a translation
from German.

ASSOCIATION: Institut fiziki i matematiki AN BSSR

(Institute of Physics and Mathematics, Ac.Sc.
Belorussian SSR

SUBMITTED: January 15, 1957
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AUTHOR: Fedorov, F.I. 70-3-3-11/36

TITIE: On Certain Ge egularities in the Reflection of
Light from Crystals (0 nekotorykh obshchikh zakonomernost-—
Yakh pri otrazhenii sveta ot kristallov)

PERIODICAL: Kristallografiya, 1958, Vol 3, Nr 3, pp %22 —)324
USSR).

ABSTRACT: It has been theoretically established that on the
reflection of light from a crystal of any type (transparent,
absorbing, magnetic, etc.) for every given direction of the
wave normal of the incident wave, there sxists a unique pair
of mutually perpendicular directions of polarisation of the
incident wave, to which correspond two mutually perpendicular
directions of polarisation of the reflected wave. For these
polarisation conditions, the coefficients of reflection assume
the maximum ard minimum values. It is assumed that the
relations between D and E and B and H are linear. The
results follow directly from an analysis of Maxwell's equations.
The reflected wave has a magnetic vector H' connected with
the magnetic vector of the incident wave H by H =RH
(R being a matrix). R+ is the Hermitian conjugate to R .

Cardl/zhe reflected energy is H'YH' and the coefficient of reflection
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On Certain General Regularities in the Reflection of Light from
Crystals

P ) == /H'/2 / /H/2 . /H'/2 = H*R*RH = H“'H where
P=R'R = ?* is the Hermitian self-conjugate matrix. If

/B/% 1is made 1 then r = H¥H ., The task is to find the
extrema of the Hermitlan quadratic form r(H) = H¥'H with
the supplementary condition H™H=1 ., As is known the
vectors H corresponding to the extrema correspond to
vectors of the matrix T of the Hermitian form. As these
vectors H and H' are each determined by two complex
components in corresponding phase planes, the matrix T
then has two rows and two columns and consequently the two
corresponding vectors Hl and H2 are determined by the

conditions THl=rlHl and TH2=r2H2 where Ty and Ts

denote the corresponding special values of the matrix T.
From this it is deduced that H{¥H) = r HH, = 0 .

The following conclusions are drawn:

1) TFor light falling from an isctropic medium (non-

conducting§ onto an arbitrary medium for a given direction
Card2/4 ©Of the wave ncrmal of the incident wave, there exists one
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‘On Certain General Regularities in the Reflection of Light from
Crystals
and only one pair of magnetic vectors Hl and H2 ’
connected by H§H2=O, which correspond to a pair of vectors

for the reflected wave Hi and Hé which are connected by

Hi#ﬂé =0 .

2) 'These vectors are eigen vectors of the Hermitian

matrix T.

3; They correspond to extrema of the reflection coefficient.
4) TFor the usual case of reflection from a transparent
medium T and H1 and H2 ere real.

5) If H; and H, are ncn~linear then the maximm mflection

will be obtained for elliptically polarised incident waves.
63 For total reflection R must be a unitary matrix.
7) PFor reflection from isotropic media Hl and H2~ are

linear and together with Hi and Hé , the incident ray

and its perpendicular lie in a plane.
Card3/4 rThere are 6 references, 3 of which @e Soviet and 3 German.
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SOV/’O-5-5-9/21+

AUTHORS: Goncharenko, A,M. and Fedorov, F.I/.

TITIE: The Surfaces of Refraction an tion in Absorbing
Crystals (Poverkhnosti refraktsii i absorbtsii
pogloshchayushchikh kristallov)

PERIODICAL: Kristallogra.fiya, 1958, vol 3,
ABSTRACT:

Only the DPropagation
is considered where wave ang amplitude
normals are parallel. The refractive index surface ig
defined by a radius vector Iy of length broportional to

the »r.i. n; for the wave normal direction o . Hence,
Zj =n; n and D; 1is the real part of the r.i,,

n = n, -in2, D, ©being the absorption coefficient, fThe
absorption surface ig defined by Lp =0, n. The tagk

these two surfaces as functions of the
wave normal n ,

The coefficients in the expression:

2620006-0"
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S0V/70-3-5-9/24
The Surfaces of Refraction and Absorption in Absorbing Crystals

have to be found. The parameters come from the reciprocal
complex tensor for the dielectric susceptibility:

extrema in principal sections of both the r.i. ang the
absorption surfaces is explained. Explicit values fop

the parameters in the above equation are given in terms

of tke real and imaginary rarts of the r.d, and the
directions are given. There are 2 figures and 4 references,
3 of which are Soviet and 1 German.
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The Surfaces of Refraction and Absorption/z; Ebgzggzgé Crystals

ASSOCIATION: %?atézléttfiziki i matematiki AN BSSR
nstitute of Physics and Mathemti
Ac.Bc. Belorussian SSR) PrEIes of the

SUBMITTED: March 17, 1958
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AUTHORS : Padorov, 7. I. and  Tomil'chik, L, Ii.
# T OB On the TheoTy of the Optical Properties of Biaxial

Magnetic Crystals., (K teorii opticheskikh svoystv
dvuosnykh magnitnykh kristallov.)

PuRTOVICAL: Optike i Spektroskogiya, 1958, Vol. IV, Wr. 1,
pp. 109-112.  (USsR)

ADORACT: e Lo Fedorov (Refs. 1-4) developed a theory of the
optical properties of magnetic crystals in an invariant
form, From this theory he deduces the main laws cof
pbropagation of light in magnetic crystals of al1
synponies.  In the case of biaxial crystals the
problen was complicated by tho presence of two non-
commutving tensors e angd . The theory can be
considerably simplified by using a special "canonical®
dyadic representation of tensors, In Ref.5 such a
representation of the symmetric tensor € ywas applied

Card 1/2 to the case of transparent non-magnetic crysials. 1In
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On the vheory of the Optiecazl Properties of Biaxial Lagnstie
Crystals.,

the cuse of magnetic biaxial crystals, the optical
properties depend greatly on the non-symmneiric tensor

¥ = e"lp. A canonical dyadic representation for the
latter tensor was obtained in Ref.6. The present
(ontirely theorotical) paper gives the main optical
relationships for transparent nagnetic biaxial crystals.

There arc 6 references, all of which arc Russian,

ASSOCIATION: Belorussian State University imeni V.I. Ienin.
(Belorusskiy sosudarstvennyy universitet im. V.I.
Ienina.)

SUBsTYLDs April 17, 1959.

AVAITABLY: Library of Congress,
Card 2/2

1, Megnetic crystals-Biaxial-Optical properties
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AUTHORS:
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‘ 51- 4 -7 0
Sotskiy, B.A., ard gdorov, F.I, g F13/3
M%‘_ﬁ.,.
Molecular Theory of Reflection and Refraction of Light.
I. Light Incident from Vacuum orto an Isotropic Mediunm.
(K molekulyarncy teorii otrazheniya i prelomieniya
sveta., 1. Padeniye swveta iz vakuwims na izctropnuyu
sredu, )

PERIODICAL: Optika i Spektroskopiya, 1958, Vol.Iv, Nr,.3,

ABSIRACT

Card 1/3

bp. 365-372 (USSR).

Molecular theory of propagation and rofraction of light
in izotropic media was developed by Ewald, Esmarch
Oseen, Tundblad and others (Refs.1-18). ' This theary
1s based on the following assumptions,  Undsr the
action of an electromagnetic wave, incident from vacuun
onto the medium, melecular diroles are exczited into a
state of degererate vibraticnz and emit secondary waves.
Both the incident und secondary weves obey Haxwell'e
equations for smcuua. Superposition ¢f all the
sacondary waves and of the incident wave gives the
refracted wave ingide the Ledium, and the -oflected
wave ocutside at. This rolecular theory hac g numbe r
of faults of fundezertial nuturs, ithJFrésnel’s'
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Molocular Thoory of Rofloctlen and s lractioc of Light, 1.

formulee for the general case of ¢blique incidence are
obtained only in approximate fomm by using the method
of Oseen and Iundblad (Re£.10--12). In rone of the
papers on the molecular theory of reflection and
refraction is the caze of total reflection of light
dealt with. The present paper is an attempt to
develop a more couplete and exact molecular theory of
reflection and refraction, including in particular the
cese of total reflection. A1l the main relationships
(such as the relationship between the refractive index
and polarizability, the quenching theory of Oseen,

Fresnel's formulae) are obtained exactly and in a
comparatively simple way. The present authors also
generalize Oseen's theory to the case of ron-horogeneous
waves. The paper is entirely theoretical. There are
2 figures and 21 references, of which 14 are German,

4 Boviet, 2 English and 1 a translation of Borm's
"Optics" into Ruissian.

ASSOCIATION: Belorussian State University (Belorusskiy
Card 2/3 gosudarstvennyy universitet.)
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AUTHORS 3
TITLR:

PERIODICAL s

ABSTRACT:

Card 1/2

Sotskiy, B.A, and PFedorov, F.I. 807/51-5-1-10/19
C e———

On the Molecular Theory of Reflection and Refraztion of Ligit.

 molekulyarnoy teorii otratheniya i prelomleniya svota)

IX. Light Incident on the Boundary Between an Isotropi: Medium

and Vacuwn or Another Isotropic Medium. Total Reflenticn.

(11. Padeniye sveta na granitsu irotropnoy sredy s veluumwa 11i

8 drugoy izotropnoy sredoy. Polnoye otrazheniyeg

Optiks i Spektroskopiya, 1958, Vol 5, Nr 1, pp 57-€5 (USSR)

In the preceding part of this work (Ref 1) the authcrs considered
the case of an infinite plane monochramatic electromagnatic wave
incident from vacuum on to an isotropic medium. The present paper
gives the molecular theory of reflection and refraction of light

at the boundary of two medla, of which the first consists of
molecular dipoles and the second is vacuun or couslsts of dipoles
of another type. The molecular theory of total refleciion is givea.
It is found that, under certain conditions, the vacuun vave which

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620006-0"
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On the Molecular Theory of Reflection and Refraction of Light.’ 1I. LisAt
Incident on the Boundary Between an Isotropic Medium and Vacuum or Another

Isotroplc Medium. Total Reflection.

appears as the result of superposition of primary waves produced by
vibrations of dipoles, may be damped in spite of the fact that the
dipole vibrations are undamped. This is the converse of the :ase
discussed in Part I (Ref 1) where a damped dipole wave produced an
undamped vacuam vave. There are 3 figures and § referemses, 2 cf
vhich are Soviet, 1 translation of & Westorn work into Russian,

1 German and 1 English.

ASSOCIATION ¢ Belorusskiy gosudarstvennyy univeraitet ( Belorusaian State
University)

SUHAITTED: August 15, 1967

Card 2/2 1. Light - Reflection 2, Light = Refraction 3. Light -
Molecular theory
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 AUTHOR: “_Eﬂﬂffffl_fﬁl*—"”“"_”“"' $0V/51-5-3-17/21

TITL: Optica of Absorbing Crystals. (Optika pogloshchayushchikh
kristallov). III. (rystals of Lower Syngonies. Optical Axes
(III. Kristally nizshikh singonly. Opticheskiye osi).

PERIODICAL: Optiks § Spektroskopiya, 1958, Vol 5, Nr 3, pp 322-333 (USSR)

ABSTRACT: 1In earliier parts (Refz 1,2) the author established an invariant form of
goneral relationsnips tor propagation of plane monocnromatic waves
in absorbing crysvals and discussed tho cise ot crys+tals of medium
syngonios. Tho prosent puper deals with the optical proportles of
crystals of lower ayngonles using a canonical invariant reprasonta‘ion
of the reciprocal complex tansor of psnaitthvity. Gonsral expressions
are obtained for polarization of plane vavos in crysials of lower
syngonies with conplex rofractive indices for uniform waves. A

Card 1/2
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50v/51-3-3-17/21
Optice of Absorbing Crystals. III. Urystals of Lower Jyngoniss. Optical Axsa.

genoral sxpression is found for the special dirsctions wnich have &
single value of tha rafractive indesx. The papar is sntirsly
theoretical. There ara 2 Tiguras, 1 appandix ang 19 roferances,
14 of which are Soviet, . '

into Russian.

ASSOUTATION sInatitut fizdkl § matouatiki, AV BSSR (Instituts of Physics amd
linthegatica, Academy of Sclences of th. Belorussian 8SR)

SUBLITIEDs October 28, 1957

Card 2/2 1. Crystals--Optical properties 2. Crystals--Theory
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. AUTHOR s
TITIE:

PSRICDICAL;
ABSTRACT:

card 1/2

Fedorov, F.I. §0V/51-5-4-14/21

Optics of Absorbing Crystils (Optika pogloshchayushchikh kristallov;.
IV. Classification (IV. Klassifilkatsiya).

Optiks 1 Spektroskopiya, 1958, Vol 5, Nr 4, pp 450-461 (USSR)

The author discusses all possible types of absorbing crystals of lowsr
syngonies frou the point of view of the number and nature of the
optical axes. It is shown that isotropic optical axes may be present
in such crystals. In contrast to transparent crystals the cptical
properties of absorbing crystals of rhoubic, monoclinic and tricliniec
syngonies differ essentially between each syngony. The total nunber
of various types of absorbing crystals reaches 16, instead of 3
according %o Voigt--Drude's theory. Canplete classification of/
absorbing ron-active non-magnetic crystals according tc their
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Do ' S0V/51-5-4-14/21 -
- Optics of Absorbing Crystals. IV, Classification. /5 1/ .1 o

“optical propertiss is givon. Tho.puporh ontirely thgoroﬂcal,

‘There are 9 references, 7 of which are Soviet and 2 German.

© ASSOCIATION:Institut {isikd i matematili, AN SSSR (Institute of Physics and
. . . Mathematirs, Academy of Sclence of the U.S.S.R.)

SUEBMITIED: October 2{, 1067.

1. Crystaié-;dptical -PrOPerties- 2. Crystals--Classificat
Card 2/2 3. Crystals~-Theory Y cation
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Tomiltchik, L.M, and Fedorov, F.I. - $0V/51-5-4-15/21

Optics of Absorbing Magnetic Crystals. (Optika pogloshchayushchikh
magnitnykh kristallov). I. Polarization of Uniform Plane Waves
(I. Polyarizateiya odnorodnykh ploskikh voln).

PERIODICAL: Optikn i Spektroskopiya, 1958, Vol 6, Nr 4, pp 462-468 (USSR)

ABSTRACT: Applicution of invariant methods (Refs 1-8) simplifies considerably
the theory of the optical properties of absorbing crystals. Such a
theory is, however, incomplete without allowing for the magnetic
properties of crystals. &lthough in transparent bodies the magnetic
susceptibility is negligibly small, it may reach canparatively large
values in absorbing crystals. Thus crystalline hydrates of organie
and inorganic salts of rare earths and of metals of the iron group
(Fe, Ni, Co) are strongly paramagnetic (pdiffers frou 1 in the third
decimal place) and exhibit strong magnetio anisotropy (20% of the
absolute value of magnetic susceptibility). There are also many
organic and inorganic diamagnetic crystals in which f+ differs from 1
only in the fourth or even sixth decimal place but which ars nevertheless
strongly anisotropic, e.g. graphite. In such substances the magnetic
susceptibility and its anisotropy are of the same order as the

Card 1/2 anisotropy of the permittivity temsor €. The authors deal with
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$0V/51-5-4-15/21
'Optics of Absorbing lagnetio Crystals. 1. Polarization of Uniform Plane Waves.

polarization of plane uniform electramagnetic waves propagated in
& non-active medium with an arbitrary anisotropy of the dielectrie,
magnotic and conducting properties. The discussion is given ina
general invariant form. The following results are obtained.
(1) The most general case of polarization in absorbing crystals is
elliptical polarization and the polarization ellipses of the transverse fisld
vectors D! and B are not similar and are not mutually orthogonal.
(2) Elliptically polarized wavos with similar and identically
distributed ellipses of transverse vectors of induction are propagated
along optical axes. (3) Circular polarization is possible only for
waves propagated along optical axes, and then only in crystals whose
parameters obey an additioopl special relationship involving the
permittivity and pormeability vectors. (4) Linear polarirzation
of one of the transverse vectors produces linear polarization of the
Card 2/2 other vector. The paper is entirely theoretical. There are 1§ referencas
. 8 of which are Soviet, 5 English and 2 translations,

ASSOCIATION sBelorusskiy gosudarstvennyy universitet im. V.I.Lenina (Belorussian
State University imeni Vv.I. Lenin) 1. Crystals--Magnetic factors
SUBMITTEDs October 29, 1957 <+ Electromagnetic waves--Polorization
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80V/51-5-5-15/23
AUTHORS s Tanil'chik, L.M. and Fedorov, F.I.
TITLE: Optics of Absorbing lagnetic Crystals. (Optika pogloshchayushchikh
magnitnykh kristallov). II. Field Vectors for Plane Naves. Refractive
Indices and Optical Axes. (II. Vektory polya ploskikh voln. Pokazatoli
prolonleniyas i opticheskiye osi)

PERIODLCAL: Optika i Spektroskopiya, 1958, Vol 5, Yir 5, pp 601-6C5 (USSR,

ASSTRACT: In Part I (Rof 1) it was shown that the differonce between the equations
for plane electramagnetic waves in absorbing magnetic crysials and
the corresponding equations for transparent uagnetic crystals can be
reduced to roplacsuent of ths real permittivity tensor € by & complex
tensor €'. Folliowing Refs 2, 3 it is concluded that optical properties
of absorbing magnetic crystals should be determined primarily by the
tensor y' = (€')7} The y' tensor is in general cauplex and esymmetric,
tat it may be made symmetrical using the real symotric permeability

Card 1/2
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307/51-5-5-15/23
Optics of Absorbing lagnetie Crystals., 1II. Field Vectors for Plane Taves.
Refractive Indices and Optical Axes.

tensor - Using & canonical dyad representation for the tensor y'
the authors obtained general) invariant expressions which give complex
refractive indices and polarization of plane uniform monochromatie
waves, as well as the directions of optical axes. The paper is
entirely theoretical. There are 8 Soviet references.

SUBLITTED: December 3, 1957

1. Magnetic erystals--Optical properties 2, Electromagnetic waves .
Card 2/2  —-Analysis
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Fedorov, F. I. S0V/56-35-2-25/60

Projective Operators in the Theory of
Elementary Particles (Proyektivnyye operatory v
teorii elementarnykh chastits)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol 35, Nr 2, pp 493-500 (USSR)

ABSTRACT: By means of the minimal polynomials of the matrices of the
relativistic wave-equation and the spin-matrices projective
matrices are written down; dyades are concerned here by means
of which every possible particle-state can be described in
the case of any spin. The physical fundamental quentities
(energy-momentum, current-charge, transition probability)
can be represented immediately by means of thege projective
operators, viz. in an invariant manner (independent of the
manner of representation). The calculation of various
effects for particles with apin can be reduced to the
evaluation of the traces of definite combinations of
matrices. In application of the method described the general

conditions for the definitene of and charge for
Card 1/2 8 eness energy g
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Projective Operators in the Theory of 80v/56-35-2-25/60
Elementary Particles

partioles of the same mass are derived. Furthermore, a
derivation of the commutation relations for particles
with any spin is given. It is shown that the two formulae

2 (2)
Tk = %Pk = x Youe¥or b Yo ¥o =2 (/AZp, % )acp,

can be used also for the purpose of dealing with all sorts
of other problems in which the spin of particles plays an
important part. There are 9 references, 8 of which are
Soviet.

ASSOCIATION: Institut fiziki i matematiki Akademii nauk Belorusskoy SSR

(Institute of Physics and HathematicsjAs Belorussian SSR)

SUBMITTED:  March 26, 1958
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24 3300 $70//58-59-7-16463
Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 7, p 257 (USSR)

AUTHOR:

: ; ; \ 'Y\
TITLE: Reflection and Refraction of Light'yin Transparent Uniaxial Crystals

PERIODICAL:  Uch, zap, Belorussk, un-t, 1958, Nr 41, pp 219 - 230

ABSTRACT: Using the invariance method, the author solved the problem of the Q//
reflection and refraction of light in unbounded transparent uniaxial
crystals in the case of arbitrary orientation of the optical axis
division plane, and plane of incidence, The resulting formulae for
determining the amplitudes of the waves reflected and refracted on a
uniaxial erystal have the same value as the Fresnel formulae for iso-
tropic media, The following particular cases are examined: a) the
optical axis is parallel to the division plane, b) the optical axis
is perpendicular to the division plane, c¢) the optical axis is ar-
bitrarily oriented relative to the division plane but parallel to the
plane of incidence, and d) the normal incidence of light.

" Card 1/1 B.V. Bokut'
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TOMIL'CHRIK, L.M.; FEDOROV, F.I.

Optical characteristicas of absorptive magnetic crystals

with average and rhombic ayngony. Trudy Inst.fiz.{ mat.

AN BSSR no.3:142-153 '$9, (MIRA 13:4)
(Crystals-~Optical properties)
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Wave functions of an elactromagnatic fisld in a vacuum,
1 . .1 mat AN BSSR no.3:154=166 '59.
Trudy Inst.fis.i SERA 13:8)

(Wave mechanics) (Blectromagnetic waves)
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850V/70-4-4-6/34
AUTHORS ; Tomil'chik, L.M. and HWL_.—__..

TITLE: Magnetic Anisotropy as a Metric Property of Space
PERIODICAL: Kristallografiya, 1959, Vol &, Nr &, pp 498-504 (USSR)

ABSTRACT: It is shown that the theory of the optical properties
of homogeneous magnetic crystals can be derived from the
corresponding theory for non-magnetic crystals by intro-
ducing a metric, the metric tensor g being determined
by the magnetic permeability tensor u . A covariant
tensor A is denoted by e and a contravariant tensor

by R . (s)"1 =% . g converts from a space with an

orthogonal Euclidean metric to a space with some other
metric. In Maxwell’s equations E is a covariant
vector and B a contravariant pseudovector.

As w = 1/8% (ED + BB) is scalar, D is a contravariant
vector and B a covariant pseudovector. The refraction
m is a covariant vector. In this notoatiog these

- - - -
quantities are denoted by g B D, g v g -

] A

Cardl/3
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SOV/70-4-4-6/34
Magnetic Anisotropy as a Metric Property of Space

The dielectric and magne&ic Eermeabilitiea are doubly
contravariant tensors B, « A marks a pseudo-~
vector. For non-magnetic crystals, Maxwell's equations
and the equation for a plane wave take the form:

D:-[iﬁ]; B=-sE;3=[ﬁE];s=ﬁ.

For a magnetic crystals; ,

-

oy _A ] O A - R A
D= - Ygg]_; b = s% : B = (g%]; B =1yl .
These quantities are.transformed by the metric tensor as:

o — 7, (ag)- (|2} (). S VE s .
J}E{i 7] oo

The sets of equations for the two cases can be made to
coincide if

Card2/3
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Magnetic Anisotropy as a Metric Propertyogé7gpzcg 6/34
g 7 1

h] B
m— =p or % = and = fey
‘3\ \r\o'\ § )
\B
This statement is poved and two examples are given.
There are 9 Soviet references.
ASSOCIATION: Institut fiziki i matematiki AN BSSR

(Ingitute of Physics and Mathematics of the Ac.Sc.,
Byelorussian SSR)

SUBMITTED: March 22, 1959
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AUTIOR:

TITLE:

PERIODICAL:

ABSTRACT:

SOV/51-6-1-14/30

Fedoraev, F.1I.
l'nm‘

Thesry »f the Optical Astimity of Crystals. (K taorii opticheskoy
sbtivhostl krivtallz?). 1. the Law <f Conzervaticn of Energy amd
Optirel Astivity Tenscrs (1. Zakna sokhraneniya energil i tentory
optivheskny aktimnostl)

Optiiz & Spoktroskoriya, 1%%%, Vel &, Nr 1, p> £5-33 (USSR,

fhis papes ghves & phazomulclegieal tnwory of the ooptical activity of
cryotals in er ipverient foom which is independaat of 2cordinates.
Starting from the assvwmption of Indefendence of the electric and
magnetis industion vectorz DU and R of <he gredientz of tha corresponding
£ia1ds tha Buiner &pplies ths law o comzervatiov of energy to obtain
the bzsi-~ relakionship of Born's molexilar theory of the optically
astive vrystnls, It was found that the vector of the energy flow density
in the optically astlve medie differs frem the usual Umov--Poynting
vector P = (c/ﬁ!)[‘.{ﬂ] . Thir veator is now given by

P = (/W) - (1/emaileE) + phED,
where 'H‘."ﬁ are transposes of third-rank tensors o, [, called electric
and mazneti: axtivity tensors. Uhe suthor obtains invariant expressions
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Theory of the Optical Activity of Crystals. .. sue Law of Conservation of’
Energy and Optical Activity Tensors.

for the activity tentors oL aud g of all classes of the optically

active crystals. Of the 32 2lusses of crystals the activity tensors
btecome zero for all central and planaxial classes (there are 1l of

them) which possess inversicn symmetry. Also both inversion classes

of hexagonal syngony (with sixth-order inversion axis) and the planar
class of cublc syngony have zero activity tensora. Only the remaining
classes of crystal syumetry may exhibit optical activity. The paper

is entirely thecrstical. There are 10 references, 7 of which ars Sovit,
1l French, 1 Garman axd 1 translation.

SUBMITTED: March 13, 195F
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S0V/51-6-3-15/28
AUTHOR: Fedorov, F.l.
TITLE: On the Theory of Optical Activity of Crystals. II Crystals
of Cubic Syngony and Planar Classes of Middle Syngonies
(K teorii opticheskoy aktivnosti kristallov. II Kristally
kubicheskoy singonii i planal'nykh klassov srednikh singonly)

PERIODICA:E.: Optika 1 Spektroskopiya, 1959, Vol 6, Nr 3, pp 377-385
USSR)

AESTRACT: The author showed that Maxwell's equations together with
constitutive equations for plane waves 1n optically active
media have the following form:

B = = mﬁ]’ o (1)
? 3 E‘g]’ ) (2)
B = ef + k[ <R, f}, (3)
B = /..3 +ik[p§x’, ’ : (4)

where ?1 = pa 1is the refraction vector, k = /o is
the wave number in vacuum and o€, @ are the electrioc and
Card 1/3 magnetioc activity tensora respectively. Using Eqs.(1)=-(4)
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On the Theory of Optical Activity of Cryatals. II Crystals of
Cubic Syngony and Planar Classes of Middle Syngonies

the author studied propagation of llght in anisotropic
media with the highest aymmetry, 1.e. in orystals of cubic
syngony and planar classes of middle syngonies. 4s in
the preceding paper (Ref.l), invariant treatment was
employed. The author found that in planar classes of
middle syngonles there is no rotation of the plane of
polarisation on propagation of light along the optical
axes. Nevertheleas properties of such orystals differ
essentially from properties of optically inactive crystals,
since the light reflected at such crystals is elliptically
polariased. The author points out that optically active
substances do not necessarily exhibit the property of
rotation of the plane of polarisation. He proposes that a
medium should be called optically active if ita constitutive
equations have the form

-)

-» -» -> -> > )
D = ek + ’[q:v, EJ, B= pH+ [pv, Hl (45)
Card 2/3 Foor -+ plane waves these equations have the form given by

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620006-0"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620006-0

[N P E AR ey v
] .

- S0V/51-6-3-15/28
On the Theory of Optical Aotivity of Crystals. II Crystals of
Cubic Syngony and Planar Classes of Middle Syngonies

Eq.(3)-Eq.(4) with &« and B not equal to zero. From
this definition 1t follows that a medium which rotates the
plane of polarisation for one or more directions of propa-
gation of light 1is necessarily an optically active medium,

o but, in general, the reverse is not true. The paper 1is
entirely theoretical. There are 8 references, of which
6 are Soviet, 1 translation from German into Russian and
1l German.

SUBMITTED: February 15, 1958
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' 24(4), 24(2) 50Y/51-6-4-21/29
AUTHORS Bokut', B,V. and Fedorov, F.i.

TITLE: On the Theory of the Optical Activity of Crystals. (K teorii
onticheskoy aktivnosti kristallov). 1II. the General Zquation of
Normals (III. Obshcheys uravneniye normalsy)

PERIODICAL: Optike i Spektroskopiya, 1959, Vol 6, Wr 4, pp 557-541 (USSR)
ABSTRACT: In the earlier parts of this work (Refs 1, 2) the author develoved an

invariant phencmenological theory on the optical activity of crystals
of all types of symuetry. The present paver deals with the goneral

equation of nommals for the optically active crystals whea magnetic
effects are allowed for. The theory shows tha% three types of waves

are possible in the optically active crystals, and the phase velocity

of the third wave should be very small conpared with the velocity of
light. The paper is entirely theoretical. There are & references, 5 of
which are Soviet and 1 translation from German into Russian. :

SUBMIITSD: March 15, 1958
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TITIE :

PERIODICAL:

ABSTRACT:

SUBMITTED :
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. ' _ 80‘1/51-7-4-20/32
Bokut!, B.V. and Fedorov, F.1.,
e —_— ]
Propagation of Light in Absorbing Magnetic Active Isotropic Madia and
Cuble Crystals '

Optika i spektroskopiya, 1959, Vol 7, Nr 4, pp 558-561 (UsSR)

The authors discuss propagation of plane electromagnetic waves in an
optically isotropic medium, possessing optical absorption, optical
activity and magnetic properties. It is shown that when the magnetic
terms of the optical activity are taken into account, circular
dichroism should occur. The paper is entirely theoreticel. There
are 8 references, 6 of which are Soviet and 2 translations.

Uarch 23, 1959

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620006-0"




"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620006-0

1

LBKO, 5.I.; FROORQV, F.I,

Spin 1/2 - 3/2 par_tidlo in a homogeneous magnetic field,
Dokl,AN BSSR 4 no. 53194-198 My '60, (MIR4A 13:10)

1. Belorusskiy gosudaratvennyy universitet im. V.I.Lenina.
(Particles (MNuclear physics))
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