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Q_‘-{«,’-ﬂ:w S A06}/A101 :

" AUTHOR; Fedorov, F, I.

 PTTLE: -~ Some properties of the Lorentz matrix

 PERIODICAL: Referativnyy zhurnal, Fizika, no. 3, 1962, 34, abstract 3A323 (Dokl.
: . AN mSR, 1961; Ve 5) no, 5' 19!" - 198) - .

TEXT: It is ‘shown that any matrix of proper-Lorentz transformation can be
* parametrized using the complex tridimensional vector q = a + ib (the parametriza- i

tion method is decribed in ‘.. another paper by the author [RZ.‘nFiz, 1961, IOAIG-B]). L

The change of velocity of a particle in a constant and homogeneous electromagnetic : .]L
field is examined as an example. o ) )

V. Popov

[Abstracter's note: Complete translation]
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" 8/058/62/000/003/019/092
A061/A101 L

‘Bogush, A. A,, Fedorov, ) P

TITLE: An invariant expression for a Lorentz matrix transforming one vector
into another

* PERIODICAL: Referativnyy zhurnal, Fizika, no. 3, 1962, 34, abstract 3A324 (Dokl.
AN BSSR, 1961, v. 5, no. 6, 241 - 2uk) .
TEXT: A formula is obtained for the parametérs of the Lorentz transformation
of 4-vector p into p' (using the parametrization of the Lorentz transformation,
considered by Fedorov [RZhFiz, 1961, 10A108]).

i

[Abstracter's notes Complete translation] |
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AUTHORS : Bogush, A. A., -Fedorov, F. I.
TITLE: General transformation of the Lorentz group rebresentation in the

bi-spinor space

PERIODICAL: Referativnyy zhurnal, Fizika, no, 3, 1962, 34, abstract 34325 (Dokl. ,
AN BSSR, 1961, v. 5, no. 8, 327 - 330) . E

TEXT: Foﬁnulas are obtained for the transfo;mation of bi-spinors in an ar-
bitrary Lorentz transformation, if the latter is given by the complex vector q
(see RZhFiz, 10A108).

[Abstracter!s note; Complete translation]
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"Critique of the foundations of the relativity theory* by
A.K, Manesv, Reviewed by M.&, El'iashevich, L.M, To-
miltchik, F.I, Fedorov. Usp, fiz. nauk 74 no.4:1757=759

Ag 161, : VIRA 14:8)
, (RolatIwiay (Physics))
" KManeev, A.K.)

CIA-RDP86-00513R000412620007-9"

APPROVED FOR RELEASE: 03/20/2001



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620007-9

f
< §/250/62/006/002/001/007
1028/1228

AUTHOR:  Bogush, A. A, and Fedoroy, F. 1.

TITLE: On the properties of the matrices of Daffin-Kemmer
PERIODICAL: Akademiya nauk Belaruskaya SSR. Doklady, v. 6, no. 2, 1962, §1-85

TEXT: The most important properties of the Daffin-Kemmer matrices are obtained on the basis of general
considerations. The following representation of the matrix f, with the aid of the projective operations P*and
P® (separating respectively the scalar and vector (tensor) part of the k-dimensional space: k = 5, 10) is
used as starting point:

p,=PB, P + PB,P 3)
The rules of commutation are obtained from here:

ﬁuP +Ppu = ﬂu; ﬁup + Fpp = pu (5)

The general form of the projective operators P and P isthen obtained:

2_ 2
P = B ax' P= p*—a,
a—a a,—a,

Card 1/2
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- On the properties of the... 5/250/62/006/002/001/007 R
1028/1228
where f2=3%, B, 0,7 = 4,2, = 1;2,"% = 3,2, = 2, Lastly, a general expression for the spur of ;"/7.,
the product of any number of 10-dimensional Daflin-Kemmer matrices is determinsd. The most important yot

English-language reference read as follows: Harich-Chandra, Proc. Roy. Soc., 18, 502, 1946: M. Neuman,
E. H. Furry, Phys. Rev. 76, 1677, 1949,

ASSOCIATION: Institut fiziki AN BSSR (Institute of Physics of AS BSSR)

SUBMITTED:  November 3, 1961
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AUTHORS:  Fedorov, F.I., Bokut', B.V., Konstantinova, A.F.
TITLE: - The optica175ctivity of crystals of the classes of

] intormediate symmetry having planes of symmetry
PERIODICAL;EKristallografiyu,‘v.7, no.6, 1962, 91.0-915

TEXT: - The classes in question.-L56P; L44p and L3P (6 om, 4 mm,
3 mm) having a plane of symmetry parallel to theilr axes of )/
7

, _highest order have hitherto been thought to- be optically inactive.
’ .. There are few crystals representative of these clasaes but
tourmaline is one.’ Rotation of the plane of polarization cannot Y
occur for any direction‘of'propagation put optical activity can -
manifest itself by other phenomena, as in optically active
. crystals of other classes, for propagation along directions other
-~ tnan the optie axis. It is shown that the phenomenon of the
elliptic polarization of the reflected wave is a unique symptom
of optical activity. It is, however, normally gxtremely small
- of the order of 10~5 . in quartz. An experimental arrangement
" for makKing observations under the best conditions is suggeated.
The surfacs of the crystal is immersed in a 1iquid of carefully
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s/o51/62/012/003/008/016

9%3000 . : E202/E192
AUTHORS ¢ Fedorov, F.I},'and Konstantinova, A.F.
Riiuiutedhs

TITLE: - ‘Passage of light through plates of uniaxial active
: erystals belonging to axial classes

PERIODICAL: Optika i spektroskopiya, v.12, no.3, 1962, 4o07-411

TEXT: An exact solution to the passage of light through v

a plane parallel plate cut out from an optically active crystal :
is given. The solution takes into account the refraction at

both edges of the plate, It is based on the earlier work of

F.l. Fedorov and T.L. Kotyash (Ref.2: opt. i spektr. v.12, 1962,

298) in which the same problem was solved for an uniaxial not o
(optically) active crystal. The accuracy in the present solution ' :
was particularly stressed since the anisotropic property is wealk .

and could easily be masked or exceeded by the effect of the

refraction at both edges of the plate polarising the emergent

wave. The solution is applicable to a normal incidence of light

at any orientation of optical axis. The expressions for

_ amplitudes of the emergent wave are given in terms of the

card 1/2
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oD 5/051/62/012/004/006/015
214733 . E039/E485
AUTHORS: = Fedorov, F.I., Konstantinova, A.F,
TITLE: . The passage of light through plates of uniaxial

optically active crystals. II. Plates, parallel to
optical axis -

PERIODICAL: Optika‘i spektfoskopiya, v.l2, no.%, 1962, 505-509

TEXT: In a previous paper a general expression was obtained for
the amplitude of waves passing perpendicular to plane parallel -
plates with arbitrarily orientated optical axes cut from

uniaxial optically active crystals. In this paper is considered
the case when the optical axis is parallel to the faces of the
plate. When linearly polarized light passes through non-active
uniaxial crystals the polarization is unchanged, but in the case
considered here the linear polarization is converted into
elliptical. Calculations are made which shew that the magnitude

of this effect is small in the case of quartz. It is also shown
that the polarization parameters for waves passing through two
crossed plates have approximately the same value as for one plate.
It is concluded that the plane of polarization of linearly

Card 1/2
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8/020/62/143/001/006/030
i6,3000  24.4300 B112/B102
AYTHOR: Fedorov, F. I,
TITLE: Composition of the parameters of the Lorentz-group REEEE

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 143, no. 1, 1962, 56 - 59 : -

TEXT:s The author considers quaternions §. The composition rule is

written in the form (3,3') « (C+3 4+ [ai"] (1 - 33'). The compositioms -

4 = (n,id) and §* = (&,~1%) are shown to be equivalent to the relatioms §

1-v% . ]1 + qz‘z/(1 + |ql2)2, where v = 2?1/(1 + u'2), end o
B - (\‘1 + q2‘3+ + (V1 + qzrf'a))/(% + q§ + (Y1 +'q21)*) S i

General considerations concerning the Lorentz group are based on these .

wain formulas. There are 5 Soviet references. v ' o

ASSOCIATION: Institut fiziki Akademii nauk BSSR (Institute of Physics of °
the Academy of Sciences BSSR) '
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Composition of the parameters,..

8/020/62/143/001/008/030
B112/B102

PRESENTED:  October 28, 1961, by V. A. Fok, Academician
SUBMITTED: Ootober 7, 1961
Card 2/2

R e PR A P S Y N i e ey RS

APPROVED FOR RELEASE: 03/20/2001

CIA-RDP86-00513R000412620007-9"



s/ds1/63/6i4/661/6i67o§f;:E
E032/E31% &

SR ST

B BAFR T p W 4}

v A
:f . !

Fedorov, Fi+I. and Goncharenkcs, AsM, '

Propagation of light along circular optic axes of f:-
absorbing crystals : R
%

PERIODICAL: Optika ‘i spéktroskopiya. v.tlﬁ. no. 1, 1963,
100 =~ 101’5 : ) ‘ .

b0 . F : ' ‘
TEXT: " A general theory of Propagation og.electromagnetic

s

e T

waves along circulaﬁ optic axes of absorbing crystals, based on ﬁ'f*
)

ah invariant method? is described. General solutions are
dérived of the Maxwell equations for an arbitrary absorbing =~ i’
cdystal, including refraction and reflection at normal incidence;.
at’ an arbitrary absorbing crystal surface,and a' plane-parallel - -
plate, cut from such a crystal with the circular axis perpen-
dicular to the reflecting face. Explicit expressions are S
obtained for the wave amplitudes in each case. ! The present -
results include the analysis of A.P. Khapaljuk (Opt. i spektr. i
12, 106, 1962) as a special case. ' o S

SUBMITTED:  December 19, 3961,
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; (. s/os1/63/014/002/012/026f

- E039/E120 :

- iAUTHORS: Fedorov, F.I., and Petrov, NeSe o
:;TITLE: A épecial case of non-uniform electromagnetic waves § '

; ' in transparent crystals

iPERIODICAL: Optika i spektroskopiya, v.ll, no.2,

TEXT: ‘ It is shown that with complete reflection of a normal
.. plane electromagnetic wave from a transparent crystal non-uniform
“‘waves of a special form may arise, the field of which contains not
‘only an exponential factor but also a linear polynomial.
‘Maxwell's equations are solved for waves of the form:

E=(f; + £, G) oI5 - ut) (3)

1963, 256-261

§‘}vhere ‘C.' = kar (q 38 the normal to the surface boundary directed :
. {from the firstT medIum to the second). The equations for the scalar |
{;:parameters Aty BY, f‘i, fg E

are derived and are as follows:

5y, &t (21)

’
- J
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£ (o, (m, ¢ jW C | e ? (23)‘§

| —oj—o %

i

2@9_2(q-1n°)(eoq+i_non2)+e'(eo 2 nzna)—‘A"’Zn nqc' /,/ }

. . : (30)
{@_a_z-(m-in )(e n-—in n2)se' (e ol -n n ﬂBizn nqs' A}

2
2ia g[:‘?.az(e n o+ in n )+e' € q-\ A*n ne! ,\/— BZ

An r,/

2188 0 (re g4t t in ofc (n + in) B}

a = . 26°q+ nn«A-nqe n + ing

JAYVON
It is shown that when the solution has the form of Eq.(3) the
{boundary condition problem is solved more easily,
" . | SUBMITTED: February 19, 1962
| card 2/2
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m(q)/m(m)/ans_. mrc/Asn/zsm JIIP(CYIDAIG -
300077 . . 8/00'70/(;3/008/00;/0‘98/01.0L

. AUTHOR: Fedorov, S S : | S é"/

TITLE: . “hpproximatiecn theory of. quasilongit\xlinal waves in crystala e |
SOURCE Kristallografiya, V. 8. no. 3, 1963 » 398-404

. TOPIC TAGS: elastic constanta, aniuatropy, cuble system, hexagonal syatem, nlum,
Al, Mo, Pb, Ni, KBr, CuZn, 11, vave. velocity, vave displacement

ABSTRACT: The author has takon publiahed date exprossing an equation for propa- .
~gation of elastic waves in erystala?and fron this has developed equations for approx- -
imeting values of velocity and displncement of quasilongitudinal elastic wvaves in
crystals. A similar derivation was made by P. Watermean (Phys. Rev. 113, 1240, 1959),
“but only for directions along and near the symmetry axes. This paper offers' a R
general solution for any direction. From the developed equaticns; on the basis of
recurrent relations, the aut.hor ‘has computed the elastic constants of a number of
materials: alum, Ko, Pb, Ni KBr, CuZn, and Li. He finds that the first approx-
imation, even of % feltgpnisotropio o Aublc crystals (1ithium), has
an average error o t one hallfof one per cent. The sscond approximation
gives en error on the order of 10 sup -3, wvhich 1s within the limits of error of
[ mgariur%;g the elsatio constants. The aut.hor concludes thai. ror practically all
- Ca R - ; : E— pR—
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- cuble crystals 4t 4s unnecessary to: go beyond ti o . : SR
e UnNGcassary to. go beyond the second approximation. e
::i-::ﬂaze ggd for hexagonal crystals, and he concludes prg.-ther tlﬁgg thm” L
deternining voloosty ooy fyotems. The same techniqus also mupplies a solution for |
e ng velocity and displacement of quasitransverss wave on for | _
43 formulas and 1 table. S 3. Orig. art, has: ~
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GONCHARENKO, A.M.; FEDOROV, F.I.

Optical properties of crystalline plates. Opt.i spektr. 14 no,l:
9499 Jal63, (MIRA 16:5)
(Crystal optics)

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620007-9"



A T3

"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620007-9

Lo P

FEDOROV H GONCHAREHKO, AM,
| -Light propagation along the circular optical axes of absorbing

8. Opts . «1:100-105 Ja 163,
crystals, Opt. i speltr. 14 no ‘ (MIA 16:5)

" (Crystal optics)
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' FEDOROY, F.l.; PETRﬁX;: ;J.s.' |
A specm‘&;é of nonuniform electro tic waves in transmrent
orystals, - Opt. 4 spektr, 14 no,2:256~261 F '63.  (MIRA 16:5)
(Grystals—Optical properties) (Electromagnetic waves)
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AUTIIOR:  Petruv,N,S.; Fedorov, F,I, - u L 4
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TITLE: New form of plane eleotromnzngtio waves in absorbing crystals
SOURCR: Optika 1 spoktrosicopiya, v.15>, no.6, 196V3, 792-796

TOPIC TAGS: electromagnetic wave , plane wave: » nonuniform wave'., crystal absorp- '
.tion, Maxwell equation, refraction S

ABSTRACT: It was shown earlier (F.I.Fedorov » Optika anizotropny*kh sred [Optics of
" anisotropic media] ,Minsk,1958) that in the case of oblique incidence of light on m
. absorbing crystal of the one of the middle crystallographic systems birefringence
" will be absent on condition that [mgc)2 = 0, where m, 1s the refraction vector of
the refracted nonuniform wave, and ¢ 4s the unit optical axis vector. When this
condition is fulfilled the ordinary and extraordinary waves are indistinguishable;
- hence there is propagated through the crystaliionly one purely exponential wave
- with circular polarization., The purpose of the present work was to solve the Max-
well cquations and the boundary problem for the above described particular case of
absorption in middle-system crystals. Equations are written for mg and ¢, and the -
P L

- Cardl/2

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620007-9"



"APPROVED FOR RELEASE: 03/20/2001

"ACC.NR: AP4009463

Maxwell cequations are solved, using these expressions to find the electric and mag-
netic field vectors. The boundn_ry problem is susceptible of solution only for a

equations. The characteristics of the waves propagating in the crystal are des- . e
cribed; they are non-uniform plane waves with éxponentially decreasing amplitudo, |
The conditions when such waves may appear are discussed, It ia noted that waves

of this now distinctive type can also appear incident to oblique incidence of light

on absorbing crystals of lower Symmetry systems. Orig.art.has; 50 formulas, :

ASSOCIATION: none ]
SUBMITTED: 10an63  ACQ.DATB: 037ang4 - ENCL: 00 i

SUB'CQDE: PH .  NR REF SOV; 004 OTHER: 001

. v o
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AUTHOR; Bokyt+ B.V,; Fedorov, p,y, ,

TITLE:  Refloctyon and refractigy op

SOURCE: oOptikg 4 spek'trodkopiya, v.15
TOPIC TAGs;

refleetion ¢+ refragtion y
~tive crystal

+- tetragongy qrystalr,

ABSTRACT; g date the Propertieg
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describing the propagation of elastic waves in a crystal with the
aid of a tensor characterizing the isotrcpic medium and a deviation
from this tensor. Whereas in the earlier article only twc parameters
were avalilable for the determination of the comparison tercsor. in
oo present article, to attain better approximation and . make the
Coripaiasun Lensor depend on a larger number of parameters, tne medlum
is assumed to be tranaversely-isotropic, possessing a rotational
syrmetry about a fixed direction with raspect tc & certain property.
For example, all uniaxial cryetals are transversely-isotropic with & -
g to optical properties. With respect to eiast:ic pr perties.
"err 2. hexagonal crystals are of this type. The author t-en de-
teimines the elastic conastant tensor of a medium whose slaztic nro-
percties ueviate jeast in the mean from a specitied crystal. The coa-
cept of transverse anisotropy of the elastic properties of the crys- o
: tal is introduced. The resultg obtained are applied to crietals with" ~ °7
tetragonal and trigcnal syngonies. Of the former, tin and barium
titanate have very low transverse anisotropy. and of the la:tter,
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ol T

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620007-9"



L 32767-65 :
| ACCESSION NR: AP5005144

" lowest transverse anisotropy is possessed

whe ~n mAancamient v di ffer little in their

ryst.als. The maximum trars ers- - siecaed
Dy o trndudny, calcite, aand quart:’" Cre.g. Az 8 oard
Z tables.
ASSOTIATION: Kafedra fizika kristallov Moskovekogo Thiversiteta

(Depertment of Crystal Physics Koscow University)

by hematite and tourmaline,
elast:ic properties from

SUBMITTED: 25Feb6l ENCL: 00
vm REF 3TV 004 OTHER: 000

SuUB CJODi: <s, GP

APPROVED FOR RELEASE: 03/20/2001

CIA-RDP86-00513R000412620007-9"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620007-9

R IO O Y e TR T COL

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620007-9"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620007-9

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620007-9"



vl

"APPROVED FOR RELEAS

E: 03/20/2001 CIA-RDP86-00513R000412620007-9

S N T R T T R

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620007-9"



"APPROVED FOR RELEASE: 03/20/2001

{ H SUD Lurie - -
SUBMITTED: lﬁﬁays“ ERCL 333
%0 REF aov: aoe  OTHER: €06 ATD PRESS:3227

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620007-9"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620007-9

FEDOROV, Fol,.. .

L e SR

Theory of elastic waves in orystals on a comparison with a
transversally isotropic medium, Vest, Mosk, un, Ser. 31 Fiz.,
astron, 20 no,1:9-16 Ja-F 165, (MIRA 18:3)

1. Kafedra fiziki kristallov Moskovskogo universiteta.

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620007-9"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620007-9

B, -

LRSI

FEDOROV, Fedor Ivanovich; VIRKO, 1.G., red,

[Theory of elastic waves in crystals] Teoriia uprugikh

kristallakh, Moskva, Nauka, 1965, 386 p.
voln v 8 ’ s VIR 3809)

i SOl R 2 RN (59t Ut STPY U Vi U oo o BAFUCRY EL RN IR WA O ElU Js

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412620007-9"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R0004126%320?‘-.9

"l.:‘%,g;‘"3»820»-66],"13?’1‘\'(1‘)/.’6??»(6'-.;idt(c.)_..L;ﬁ[éém.p.-.,.;.-m- o
| | ACCESSION bR:  ABOMM2 %ogga/ss/ooa/M/osaﬁ/mB B

: . P YPHES
| AUTHOR3 ZRedoxov, F. I, q‘(,5{ | 2?;7 ,
TITIE: Covariant description of ‘t".he properties of M—O' Iqlfﬁ( i E

{ BOURCE: Zhurnal prikladnoy spektroskopid, v, 2, no. 6, 1965, 523-533 ° B
OPIC TAGS: 1ight polsrirzation, light theory, tensor

|
- | hBSTRACT: After first pointing out some difficulties connected with the ¢ !

I used method of Stokes parameters for determining the change in polarization of a }
light beem interacting with a medium, the author introduces t?e co?cegt of the ten- B
sor of the 1ight beam, 9, defiried as the mm ?r dyads ¢ = 2.E(8).E(8)* over a1) tre §
noncoherent simple wsves in the given bean (E 8) 1a the projection of the complex :
electric field intensity on the coordinate axis), All the quantities dete
the polarization of the light are then éxpressed through invariants of
| The tensor nted in various mathemat

: ural and coempletely polarized light, ...
; It 1a shown that the tensor ¢ can be determined by means of three intensity meagwme- N
; ments, two of which are made with a linear analyzer and one with a circular ana~. '

i lyzer. A great advantage of this method 1s that it can be extended to the case of
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. TITLE: Stimulatéd optical nnisotropy of-t,ransparent uniaxial crystals
; v ‘ A, YL o

ESOURCE: Optika { spektroskopiya, v. 18, no. 6, 1965, 1047-1052

i

f [ 3
{TOPIC TAGS: crystal anisotropy, dielectric constant, wniaxial crystal, tensor, ree,
!fractive index, light transmission _

; 4

| ABSTRACT: The authors develop in covariont form an spproximate theory for the pro-|
! pagation of light in transparent uniaxial crystals subjected to external orienting
artion of arbitrary character. The eigecvalues and the eigenvectors of the diee
‘lectric constant tensor of such crystals are determined. General expressions are
!derived for the refractive indices and for the orientations of the field vectors of!
“the light waves propagating in the crystal under these conditions. The results are
- _independent of the cause of the stimulated enisotropy, provided the change in “he |-
s , jdielectric tensor is symmetrical, Orig. art, has: U5 formilas.
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AUTHOR: Barkovskly, L. M, ; Fedorov, F. I.

ORG: none _ 7 .
TITLE: Phase relationships in light modulation by means of the linear electrooptic e'ffeot' S I

o SOURCE: Zhurnal priklndnoy spektroskopii, v, 3, no, 5, 1965, 449-455

TOPIC TAGS: eiecfrooptio effect, 1ight modulation, optic crystal, untaxial crystal, iight ,
polarization, crystal orientation light modulator ?

O T —
ABSTRACT: The authors employ the covariant method in the case of the lineas bisefrooptlc
effect to study the phase relationships between light waves of arbitrary direction of the elec=
tric field and light waves normal to symmetry elements in any crystal in an average system,
General expressions are found for the phases of both light waves propagating in a direction in :
uniaxial electrooptic crystals located in a linearly polarized high frequency field of arbitrary =
direction. The expressions presented in this article and elsewhere (2hPs, 3, 83, 1965) make B
possible the most general investigation of the phase, amplitude, and polarization modulation
of light by means of electrooptic modulators. Orig. art, has: 18 formulas.

SUB CODE: 20 / SUBM DATE: 16Dec64 / ORIG REF: 003 / OTH REF: 007

___UDC:_635.89
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. W

° TOPIC TAGS: light scattering, mathematic analysis, Rayleigh gcattering, lmihescenﬁ

: material,optics.

'ABSTRACT: The author considers the linear trensformation of the electric field of &
:1ight wave which takes place during interaction with a medium due to the linearity
iand homogeneity of electrodynamic equations and boundary conditions. A formula is |
‘derived for +ransformation of the tensor of a light beam for the case of Rayleigh _
‘scattering, as well as for diffusion by a volume element of a iuminescant material -
‘or by a luminescent crystal and for the case of Fresnel reflection and refraction oﬁ o
light. It is shown that the proposed covariint method gives the required results | )
‘with considerably fewer and simpler steps than when Stokes parameters are used. .
z—

‘Card /2 . o e e ... UDC: 535.51 ..
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TOPIC TAGS: Debye temperaturs, orystal, tensor |

| ABSTRACT:  Because of great computational difficulties the Debye °
temperature @ has hitherto been calculated for only a very few :
erystals (excluding the cubile and: hexagonal systems). 1In earliexr |

articles the author suggested a method of computing the Debye :
temperature which was suitable, in principle, for any crystals

and permitted a significant deorease in caloulations as compared

ito all previous methods. The present artiocle presents a further
development of this method "leading to even more significant
simplifications." The author formulates several correlations : y:
which are of a universal oharacter and suitable for orystals of : q
any symmetry. To obtain formulas for a certain type of orystal i
;the corresponding expressions for tengor A must be substituted i
into these corrolations. An 1llustration 1s given using cubio-
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crystals, and tho rosultant formulas are used to compute the Debye temperature for
certain cubic crystals (Al, Au, LiF, Ag, NaCl, Cu, KBr, 1i). This paper was pre=
sented by Academician A._V,. Shubnikov on 24 February 1965. Orige art. has: 17
formilas and 1 table. [JPRS/ ' _
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"~ SOURCE CODE:  UR/0428/66/000/001/0099/0106,

iAU’IHOR: Bolsun, A. I.; Fedorov, F. 1. 3
: CRG: none p

x TITIE: Pseudoscalar matrix beta sub 5 and the electrical dipole moment of the W-meson}

{ SOURCE: AN BSSR. Vestsi. Seryya fizika-matematychnykh navuk, no. 1, 1966, 99-~106 .
TOPIC TAGS: meson, dipole moment

ABSTRACT: This paper, which was discussed at a seminar at the Theoretical Physics
Laboratory, Institute of Physics, Academy of Sciences BSSR, shows that the.f: matrix
is necessary for the introduction of pseudovector interactions related to thé internal
electrical dipole moment {EDM) of a W-meson. The matrix and its properties, the EDM
of the W-meson, and the effect of the latter on the processes et te” WHW

are discussed in detail. The authors thank all who participated in the seminar at

the Theoretical Physics Laboratory, Institute of Physics, BSSR, for the valuable
discussions. Orig. art. hast 1 figure and 35 formulas. LJPRS: 35,668]
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ACC NR:  ADBO33062 T __ BOURCE CODE:  UR/O428/66/000/005/0107/0138
AUTHOR: Sotskays, Kh. N.; Fedorov, F. I.

s 5 L
none )

TITIE: 8ingular points of the cross section curves of the surfaces of elastic waves .
in crystals -1-

SOURCE: AN ESSR. Vestsi. Seryya fizika-matematychnykh navuk, no. 3, 1966, 107-115

TOPIC TAGS: elastic wave, elastic modulus, crystal lattice structure, crystal sym- |
metry : ’

ABSTRACT: The authors obtain equations for the sections of the wave surfaces by the |-
symmetry planes for rhombic, hexagonal, tetragona, and cubic crystals in a parametric
form, and for arbitrary crystals in an implicit form, and investigate the singular
points of these sections. All the calculations are based on the fact that the sec- :
tions of purely transverse waves by the symmetry planes are ellipses, .and the equa~’s« -
tions for the different symmetries are obtained by substituting the proper moduli of
elasticity and other constants. The investigation of the singular points, which has
not been carried out by anyone before, is based on eliminating the angle variable - .
from the parametric equations by means of a coordinate transformation. It is shown,
in agreement with earlier results by one of the authors (Fedorov, Teoriya upurgikh
voln v kristallakh [Theory of Elastic Waves in Crystals], Nauka, M. 1965) that the
equation for the section of the wave surface by the symmetry plane in any erystal has
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& degree not higher than twelve. The positions of the twrning points and other *

_to the fourfold axis, and the conditions under which the ‘singular point is a turning
point are establinhed. Orig. art. hu 55 formilas,
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TUACC NR: A.7000753 - TSGURCE COPE: bti/0250/6o/010/\,u5/n.}0 /030,

- FEDOROV, F.  Institute of Physics, AN BSSR (Institut 30 ;
. ﬂzfﬁﬁ M7 . I

:"Beam Surfaces for Elastic Waves in Crystals" : éa

Minsk, Doklady Akadewii Nauk DSSR (Reports of the Academy of Sciences BSSR),
‘No 5, 66, pp 301-304

%ABSTRACT. The beam surface (wave surface) is an important indicator of the
-W&lﬂ%ﬂ&@ n crystals, since it describes the real movement -
of the wave-energy flux when the wave normal is oriented in various directions,
On the basis of wethods suggested in a previous study (FEDOROV, F. I., Teoriya
Uprugikh Voln v Kristallakh, Izd-ve Nauka, 1965), the author derives in an :
explicit form an equation for the curve of. the section of wave surfaces by any
plane of symmetry in crystals with hexagonal, tetragonal, cubic, and rhombic
syngony. It is shown that in the case of hexagonal crystals this equation ac-
tually determines the total beamsurface, which thus turns out to be a 12-th
order rather than 150-th order -surface., The corresponding formulas are derived
,with the assumption that the equation for the section of wave surfaces is ob-

"tained by excluding componcuts of the unitary displacement vector u (uj, uy) :
(u = 1) from the system/ﬁnbcdubu ug = 0 (a, b, ¢, d =1, 2), wher\./ abed 18
two-dlmen31onal fourth-ranx tensor. Orlg. art. has: 14 formulas. [JFR3: 37,330]

TOPIC TAGS: elastic wave, crystallography
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AUTHOR: ,Fedorov, F. I.; Bystrovs, T. G. ] ~
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B SN

ORG: Institute of Physics, AN BSSR (Inatitut £iziki AN BSSR)

TITLE: Debye temperatures for oublo ocrystals
30URCE: Kristallografiya, v. 11, no. 3, 1966, 368-374
TOPIC TAgS: Debye temperature, cubic crystal

ABSTRACT: \ Using generalized formulas, the artlc presents calculations
of the Debye temperature 0 for 82 cubioc oggstalal hose elastic constants
are known. These results are compered with experimental dasta and with
the ‘results of oalculations by other authors, with good agreement., In
general, the characteristic Debye temperatures close to absolute zero
depend only on the elastic constants of the crystals and can be written
in the form: - e
0 = C(IVa)-", (1)

[

where C 1s expressed in terms of the Boltzmann end Planck elastic
constants . : -

€ = (182" = 135,18, (2)

Cord 1/2 ' UDC: 548.0
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Ths method of calculation used starts with the approximate expression

i)

L= a"’h{2 + r.r,,[o,ir.(i — 0,00r,) +

+ c-"-{

— 1)+ 057 — (7,2 — 6 7r,))} (3)

If we limit ourselves to terms not higher than tbe 4th order with
respect to tbe elastic anisotropy, we gst )

[a"’-(O 17r, + 0,20r* -}- 4,18r3 + 5,72r) —

lyea I+
1001 (4)
— (04T +0Tn*+5 aw 5,:28nY)]. '
ere r = 6,/8; Ty, = 0a/b; T, = o /c, = b/a; r» = b/c; a = ¢, + O, e2Cq;
R H c = a 2 b3 oS , % are sxprsssed in term% of the
sual elastic constants of t%e cubic crygtals, and the density in the
following manner: . — e — T ,
clﬂ%. Csﬂcu-:c“o CJ"-——"'—'——'C" c: 2u . () 7

Results of esloulation with Equation (3) and (l) are shown in extsnsivs
tables, Orig. art, has: 5 formulas and 2 tables,

UB CODE: 20 SUBM DATE: 1llApré ORIG REFP: 012 CTH REFP: O
E z/g/ g / prés/ / 37
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AUTHOR: Fedorov, F. I.; Barkovekiy, L. M.

ORG: Belorussian State University (Belorusskiy gosudarstvennyy universitet)
TITLE: Effects of stimulated optical anisotropy in biaxial crystals
SOURCE: Kristellografiya, v. 11, no. 5, 1966, 766-770

TOPIC TAGS: optic crystal, crystal property, dielectric constant, tensor,
electrooptic effect, piezoelectricity

ABSTRACT: This is a continuation of earlier work (Optika i spektroskopiya v. 18,
1047, 1965), where a simple method was proposed for approximately determining the
parameters of the reciprocal dielectric tensor of a transparent unjaxial crystal uniler]
the influence of an external action. The present paper is devoted to a similar pro-
blem for the case of a biaxial crystal. A covariant method is used, in which the.
changes to the tensor are determined in the form of small increments to the initiel
values of its components. It is assumed that the natural anisotropy of the crystal is
much larger than the artificial anisotropy produced by the external action. The meth~—
od yields the directions of the optical axes and the principal values of the dielec-
tric tensor for the disturbed crystal. The method is also used to determine the lin-
car electrooptic effect in a Rochelle salt crystal. Covariant expressions are pre- -

Cord 1/2 UDC; B48.0:535.34

ACC NR: AP6032961

. An interest-)
sented for the tensor of the electrooptic constants in biaxial crystals. .
ing result in the case of Rochelle salt is that the scattering indicatrix is rotated

as a ABARQUESR ROR RELEASE o0 By 2072001 fi@ﬁ%ﬁﬁoﬁﬁﬁd%4ﬁ&%oor9"

chenging forms and dimensions. Orig. art. has:
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Is Go Virko; Technical editor: L. A.

TOPIC TAGS: Crystal physics, crystal theory,
linear operator, tensor analysis

IURPOST AND COVERAGE: This took will ba of use
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Pyzhova; Proofreader: L. O, Secheyko
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index. 4509 copies printed. Editorg

elastic mave, elasticity theory, .
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TITLE: Formula for the Debye temperature for tr
Seriyya £1gika-natematychnykh

cryatal latti'oa,. orystal vibration

ity

angverse-igotropio pedia
navuk, no. 1, 19665 91-98

b ki

et

. SOURCE! AN BSSR. Yeotsl,

TOPIC TAGS: Debye temperaturae, crystal,
erse-igotropio media has

ABSTRACTs A formula for the Debye tempera.ture for transv

‘been derivede This derivation is an extension of an ession for the Debye tempora~i '
| ture derived by the present suthor in an earlier paper (F. I. Fedorovs DAY sssn. 64, :
804, 1965). In the firet ap roximation, the formula assumes the form ., 55T '
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where © Debye is given by 135,78 (/V,)"'"'s Here V_ is the atomic volume in wnits of

10-2'ca’. A second approximation for I was also derived. It was found that in all
cases the second approximation was identical with the first expression to within less
than 1%. The Debye temperatures for the following 12 substances were. calculated: . -
barium titanate, beryl, beryllium, yttrium, caimium, cadmium sulfate, cancrinite,
@ -quarts, cobalt, ice, magnesium, and sinc. The results are tabulated. The author
thanks T. G. Bystrova for her help in the oomputational work. Orig. arte hast 1. . .
table and 52 equatioms.. .= .- . ! T P Lo
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AUTHOR: Fedorov, P, I,; Darkovekiy, L, H,

ORG: no‘iﬁz""""“'-‘ > v

TITLE: Theory of the lincar glectrooptifal effect in cubic cfystals. |4
SOURCE: Zhurnal prikladnoy spektroskopii, v, 5, no, 3, 1966, 371-380

TO™C TAGS: cubic crystal, electrooptic cffect, eipenvalue ' -
ADSTRACT: An approximation covariant mothod is applicd to tho study of the
linear eloctrooptical offoct in cubic crystals of acontric classes. For any
diroction of tho oleotric fiald in those crystals, simple analytical expres-
sions are obtainod for tho induced optical axes and for oigonvalues.and |
oigenvectors of the inverse dieleotric tonsor. The method onabloes one to find
theso quantities with a high degree of prooision. Tho casos whon the elootri=| - .
cal f40ld rotates in the planes orthogonal to the orystallographic direotions o
and in the symmotry planes of the crvstals are considered in detail. = _ . J
(Based on author's English Abatiact) Orig. art, has: 2 figures and L8 formu- .

les, [JPRS: 38,695/ | ;
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fedorov, F. £. (Corresponding Member of the Academy of Sciences Belorussian

nstitute of Physics, Academy of Sciences Belorussian SSR (Institut fiziki

Averaging of Green-Christoffel tensor invariants
AN BSSR. Doklady, v. 10, no. 9, 1966, 636-640
Debye temperature, elastic wave

20
The properties of plane elastic waves in crystals are defined by

A= (An) = Mayg 1y = (A)s

. Tho to::sor/\ is said to be a Green-Christoffel tensor. In a number of cases
particularly when computing the Debye temperature, the need arises to compute
‘ values, averaged for all components of the vector n, for certain functions of .
the phaso volocities of elastic waves in crystals, which in turn depend on
A kl+ Tho author's book Teoriys Uprugikh Voln v Kriotallakh (Theory of

' Zlastic Waves in Crystals) gives a general formula for the mean value of the
! product of any nunber of components of the vector n, according %o which

) D80y . &
) Cnnnny ... nny ) me 2004 e,
LCord 1/2 o ’ D0
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GONCHARENKO, A.M.} S8OTSKIY, B.A,j FEDOROV, F.I.

‘ « Kristallo=~
Self-oxoitation of a plane=parallel enisotrople layefy -roo-Cr

grafiia 8 no.1147-50 Ja~F'63

1, Institut fiziki AN Belorusskoy 8SR.
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SOV/124-58-8-8852
Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 8, p 75 (USSR)

AUTHOR: Fedorov, F.M.

TITLE: Dctermining the Immersion Depth of Zp, Echo-sounder Vib-

rators in the Presence of Sea Waviness and the Angular Motion
of a Ship (Opredeleniye velichiny pogruzheniya vibratorov ZB1
pri nalichii volneniya i kachki sudna)

PERIODICAL: Uch. zap. Leningr. vyssh. inzh. morsk. uch-shche, 1957,
Nr 6, pp 112-122

ABSTRACT: The author discusses a method for calculating more pre-
cisely the immersion depth of ZB1 echo-sounder vibrators in

the presence of sea waviness and of the angular motion of a
ship. Since this device takes into account the true position of 1
the ship on the wavy sea surface, it avoids the inaccuracies
inherent in the usual method of using echo sounders to attempt
to measure sea depths from a ship rolling and pitching on a
wavy surface. The author examines cases involving different
locations of the center of gravity of the ship with respect to its
Card 1/2 load line. Recommendations are made concerning the most
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S0V/124-58-8-8852
Determining the Immersion Depth of ZB] Echo-sounder Vibrators (cont.)

suitable location of the echo-sounder vibrators in relation to the ship hull. A
method is described for calculating the immersion depth of the Z.Bl vibrators

from bathometer recordings of the sea-bottom topography.
A. A, Kostyukov

Card 2/2
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< JEDCGROY, F+M., kand,tekhn.nauk, dotsent

Bvaluating the acouracy of depths measured by sounding devices
by the results of double measurements. Ush. zap. LVIMJ no.133103- -

113 *59. (MIRA 13:9)

1. Kafedra morskogo dela Leningradskogo vysshego inzhenernogo
morkogo uchilishcha im. admirala Makarova.
(Deep sea sounding)
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FEDOROV, F.M., dotsent, kand,tekhn.nauk

Using passive radar reflectors on small ships. Sudovozhdenie
n0.21127-130 162, (MIRA 1734)

1, Kafedra morskogo dela Leningradskogo vysshego inzhensrnogo
morskogo uchilishcha im, admirala Makarova.
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- . “¥EDOROY, 0.’.’()(0-004
: ML-AL)
Compensated voltmeters. Radio no,7:43-46 J1 '53, (MLRA 6:7)
(Voltmeter)
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' MILZABAYS, Ya,: SHAIRIN, V, (Kislovodek); FEDGROY, 0. (Rogtoy-na-Dom).

Compensat ing background noise, Rfﬁ;“no.&bb Je 157. (MIRA 10:7)
(Amplifiers, Electron-tube)
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__ FEDGROV, G,

To make the city cleamer, Zhil,-kom. khoz, 12 no.4:32 Ap '62,
(MIRA 15:7)
(Mzhniy Tagil—Refuse and refuse disposal)
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(Apartment houses)

of apartment houses.
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PEXT: 'Ehe hodé—i‘iﬁﬁ of radioactive sources of arbitrary shape by gamne
. point sourcee of knawn -activity is digscussed. Meagurements were

-t

carried out with 35203, 1031}7, P co© ana Na24 gources of less ‘tham | \7

activities were between 0.3 and 2.5 pouries, and were ‘determined. from
the oounting rate of a sointillation y-counter with s KaI(11) oryetal
39,2 by 37.6 mm. The line ghape was determined for the point souress
placed at gix different positions, not more than 10 mm away froa the.

_ orystal surface.  Line -ghape and reaolutign’ were found to be almost
" independent of the positionj .e.g. for Cs 3

the resolution was
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AUTHORS: Stolyarova, Ye.L., Kramer-Ageyev, Ye.A. and

F.dorov. GOA. .

TITLE: A Scintillation Spectrometer for Fast Neutrons with
' a Boron-containing Organic Scintillator

PERIODICAL: .Pzibory i tekhnika eksperimenta, 1961, No. 3,
pp. 49 - 51

TEXT: The principle of the instrument is as

follows « A fast neutron entering a scintillator may
produce a number of recoil protons as a rgsult of multiple
scattering ( in a time of the order of 10 sec). Having been

slowed down to less than 10 keV, it is captured by Blo nuclei.
The capture is accompanied by the emission of an a-particle
which gives rise to a second pulse (on the average 2.2 us

after the first pulse). Using the delayed coincidence technique
and the amplitude analysis of the pulses, one can determine the
energy of the incident neutrons. In the arrangement employed

by the present authors, pulses from the anode of a photo-

Card 1/5
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multiplior are amplified and then fed into the "alpha" and
"proton" channels. The pulses in the proton channel are, on

the average, delayed by 2.2 us. Pulses from the output of the
coincidence circuit, which are due to coincidences between the
"alpha" and "proton" channel pulses trigger a univibrator which
produces a 100 V output pulse. This pulse is-used as the gating
pulse for a kicksorter (AMA-I00-l (AI-100-1)). At the same time,
the pulses taken from the eighth dynode of the photomultiplier
are amplified and amplitude-analysed. The scintillators
employed were!

1) z-terphenyl plus o-xylol plus trimethylborate (d = 4 cm;

h = & em);

2) p-terphenyl plus tolwol plus trimethylborate (d = h = 8 cm).
The authors carried out a theoretical calculation of the .
efficiency of the sspectrometer, assuming that in each i-th
scattering the enei'gy of 'the neutron is reduced to

E1+1 = Eioxp(-g), where ¢ is the average logarithmic energy

loss. The neutron llowing-down timiﬁinn taken into

Card 2/5
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account (elastic scattering with C?z ‘nnd'l-ll nuclei). In thgﬁg oo
" calculation, the cyliadrical scintillator was replaced by an ™ -
equal sphere, beginniig with the second scattering. The

computed efficiency cirves were found to be in good agreement

with experimental dat.. (N.A. Vlasov - Neutrons, 1955,
Gostekhizdat). The mijor advantage of the spectrometer is the
relatively high efficiency. Fig. 1 shows the efficiency as a -
function of neutron energy (MeV): The two curves refer to the

two phosphors mentionel above. The efficiency for Curve 1 is
multiplied in the figu‘:e by a factor:of 3. The efficiency at

15, 8.65 and 4.65 MeV .n this curve is 0.12, 0.60 and 2.23X.

A disadvantage of the :ipectrometer is the relatively low
resolution and a consiilerable spurious coincidence background.

A preliminary descript:on of this apparatus was given by the

first of the present aithors et al in Ref. 3 (Peredwoy nauchno-
tekhnicheskiy i proizv:dstvennyy opyt, No. P-58-161/7). It

was developed during tle period 1957-1958 at the Moscow

Engineering Physics Int titute.
Card 3/5
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There are 4 figures and 6 references: 3 Soviet and 3 non-
Soviet. The three English-language references quoted aret

Ref. 1 - R.C. Marshall - Phys. Rev., 1953, 79, 896;:

Ref. 2 - W.H. Campbell, I.I. Kopkins - Phys. Rev., 1953, 91, 224,
Ref. 6 - F.D. Brooks ~ Nucl. Instr. and Meth., 1959, 4, 3.

ASSOCIATION: Moskovskly inzhenerno-fizicheskiy institut
(Moscow Engineering-physics Institute)

SUBMITTED: June 7, 1960
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Method for the determmmation of flavonols in vegetable products
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1, Vsesoyuznyy nauchno~issledovatel’skiy vitaminnyy institut,
Xhimiko-analiticheskaya laboratoriya.
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DEVIATNIN, V.A,; JEDOROVA

Materials on a spectrophotometric method for the detormination
of the quality of 4-methyl-5-oxyethylthiasole. Prudy VNIVI 6&:
285-287 '59. o (MIBA 13:7)

1, Vﬁonoyu:nyy nauchno-issledovatellskiy vitanminnyy institut,
Thimiko-analiticheskaya laboratoriya,
(SPECTROPHOTOMETRY) (THIAZOLE)
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