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present a derivation of selection rules for the vibrational structure of Raman spec-
tra, which include both the resonant and nonresonant cases., The calculation pertaing | - -
to a nonrotating mlecule, such as an impurity center in a crystal, in the adiabatic ..
and harmonic approximation. The group theoretical conditions under which a given \

trensition can appear in the Raman spectrum is derived, Precise selection rules are |'-'*
obtained in the two limiting cases of nonresonant Raman scattering and purely regonant} -
scattering., Selection rules are considered also when the Condon approximation and the}...-
linear approximation for the difference of the adiabatic potentials is satisfied. Thei ==
authors thank M, I. Petrashen', I. V, Abarenkov, and A. A. Kiselev for a useful dis- 'f°
cussion of the problems considered. Orig. art. has: “16 formuilas, :
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TITLE: ﬂ(qf'c:;;i%*i:ixb'v.l-t;iunrlzvo‘w the theory of resonant Raman scattering of light by impurs-
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- BOURCE: Fizika tverdogo tela, v. 7, no. 8, 1965, 23h45.2354

TOPIC TAGS: Raman spectrum, resonance line, crystal impurity, excited electron
. state, phonon, Raman scattering

" ABSTRACT: The authors analyze the general formula for the intensity of rego-
nant Raman scattering of monochromatic light by an impurity crystal and derive
from it the vibrational structure of the Raman spectra corresponding to several de-
- I'inite models of interaction between the electronic state and the lattice vibra-
. tlons. The impurity-center density is assumed small enough so that the interaction
' between these conters can be neglected. Allowance for the motion of the nuclei is
' made in the adiabatic and harmonic approximations. The results of & numerical eal-
culation of the intensities of the phonon repetitions is presented for fhe rare
vhen the center interacts with one discrete frequency at zero temperature, 1t ir
shown that upon interaction with the branch of crystalline ogcillations, the con-
tinuous Raman spectrum comtains a narrow Reyleigh peak, which 1s the anslog of the

‘Card 1/2

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3"



. L 01212-66

" ACCESSION HR: AP5019847

: Mossbauer line.

%¢patrashen'
Aberenkovsfor,

in the work.“f

- S ASEOCIATION:
= | ty) gl e
SUMETIED: 15865
018

RO REF SOV:

the structure of the lumineggence and ebsorption spectra.
and K. K, Rebane. hfor 8 discussion of the problems considered,
help in the numericel calculations, and A. I. Stekhanov for interest

J0 formulas and 1 table.
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TRIFONOV, Ye.D.

Correspondence between irreducible representations of rotation

and permutation groups [with sunmary in Bnglish]. Vest.IGU 13

n0,22:157-162 '58, (MIRA 12:4)
(Quantum theory) (Groups, Theory of)
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REBANE, K.K,; KRISTOFEL', N.H. [Kristoffel, N,]; TRIFONOV, Ye.D.;
KHIZHNYAKOV, V.V,
Dynamics of & lattice with impurities and the quasi-line
electron-vibration spectra of crystals, Izv. AN Est. 55R.
Ser. fiz.-mat, i tekh, nauk 13 no,2:87-109 ‘64.

(MIRA 17:9)

1. Corresponding Member of the Academy of Sciences of the
Estonian S.S.R. (for Rebane),
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i TITLE: Dynamics of
| ¢ron-vibration gpectra of crystals

AN EstSSR. 1zv.
eskikh nauk, no. 2, 1964, 87-109

crystal latti

| \SOURCEs
ectzrumnm, C

| TOPIC TAGS:
A spectrum,’ line sp
; Raman scattering

;ABSTRACTz ‘This survey article bring
v (N. N Kristofel' and K. K. Rebane,
i kristallov {Physics of Alkali-Halid
! 1ight of three major developments
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“{ elapsed time. The first is the progress in the theory of crystal~-

- | 1attice dynamics, particularly the character of distortion of the
crystal lattice near impurities, which has made it possible to pre-
dict various types of oscillations in electron-vibration and related
processes. The second is the application of the Mossbauer effect to :
the study of local lattice dynamics. The third is the better under=- =
standing of the closed .connection between the interaction with :
»ielectron-transition vibrations and the analogous problem of gamma

' ¢ransitions in an atomic nucleus contained in the crystal (optical
analog of the Mossbauer line and the Shpol'skiy effect). In addi-
‘tion, the nunber of experimental researches on the direct study of
dynamics of the lattice near crystal defects, including local os-
cillations, has greatly increased during the past few years. It is
.'pointed out in the conclusions that principal interest attaches to
further development of the theory of the purely electronic line and

' performance of exact experiments aimed at ascertaining how narrow
they can be and how close the analogy between the Mossbauer line

——— :
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land the purely electronic line actually is. Further development of
the theory of vibrations of impurity molecules in crystals and fur-
ther research with the aid of the Mossbauer effect are urged. The ,
. - | section headings are: 1. Introduction. 2. Local and pseudolocal !
(oscillations. 3. Electron-vibration transitions and local lattice

dynamics. 4. Raman scattering of light. 5. Infrared absorption

< i spectra. 6. Mossbauer effect and a few other phenomena. 7. Con-
cluding remarks. Orig. art. has: 2 figures, 2 formulas, and 1
table.

.| ASSOCIATION: None

‘SUBMI'I'I‘ED: 12Mar64 ENCL: 00

g |
| SUB CODE: OP, SS NR REF SOV: 066 OTHER: 068
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Characteristics of the shape of ‘bands in opticz spectra of impurity
crystals and in the Mossbauer effect. Fiz, tver. tela 6 no.2:462-469
F '64. (MIRA 17:2)

1. Leningradskiy gosudarstvennyy universitet,
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VOL,ODICHEVA, M.I.; TRIFONOV, Ye.D.

Shape of lines in paramagnetic resonance spectra of F-centers in

alkali halide crystals, Fiz, tver. tela 5 no.ll:3333-%}3131r;A P]‘,ég]’,g.

1. Leningradskiy gosudarstvennyy universitet,
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TRIFONOV, YE., Dey CAND PHYS-MATH SCI, "GROUP-THEO-
RETICAL METHOD IN THE THEORY OF PARAMAGNETIC RESONANCE

IN F=-CENTERS." VIL'NYUS, 1961, (Min OF HIGHER AND SEC

Spec Ep USSR, ViL'nyus STATE UNiv tu V. Kapsukas). (KL,

3-61, 205).
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TRIFONOV, Ye.D,

Construction of many-electron coordinate functions [with summary
in Bnglish]. Vest. 1GU 13 no.22:42-47 '58. (MIRL 12:4)
(Blectrons) (Wave mechanics)
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TITLE:

PERIODICAL:

ABSTRACT:
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G

Trifonov, Ye. D. SOV/56-34-6-40/51

Concerniny; the FProblem of the Symmetry of the Many-2lectiron
Schrbdinger “ave Function (K voprosu o gimnetrii mnogoelektron-
noy shredingerovekoy volnovoy funkteii)

7hurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol. 34, Nr 6, pp. 1643-1644 (USSR)

The Hamiltonian of this schr8dinger (Shredinger) equation

may not contain spin operators. This equation is invariant
with respect to the symnetrical group of the exchange of

the spatial coordinates of the electrons. The symaetry
properties of the many-electron function may be investigated
by means of the corresponding Jung (Yung) scheme and the
author describes in a few lines the way of this investiration.
Tt is also necessary to take into account 3 Fok conditions,
which imply the antisymmetry of the function with respect

to 2 groups congisting of k and n - k arguments (2 conditions)

and the cyclic symmetry. These conditions are equivalent to

the conditions obtained by the above mentioned investigations.
The cyclic symmetry implies the impossibility of antisymmetrizing
the function with respect to more than n - k coordinates. Then

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3"
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Concerning the Problem of the Symmetry of the Many-Zlectron Schr#dinger

Vave Punction
the author proves the above mentioned equivalence of the
conditions., The Fok conditions are necesgsary and sufficient
for a function satisfying these conditions belongs to a
sub-space which is transformed according to the irreducible
representation of the symmetrical group of the permutations
of ite arguments. The author thanks Petrashen' for his dis-
cugssion of this paper. There are 1 figure and 4 references,
3 of which are Soviet.

ASSOCIATION: Leningradskiy gosudarstvennyy universitet
(Leningrad State University)

SUBMITTED: March 4, 1958
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24(5) S0V/54-58-4-5/18
AUTHOR: Trifonov, Ye. D.
TITLE: Establishment of Coordinate Functions for Many-electron Systiems

(Postroyeniye mnogoelektronnykh koordinatnykh funktsiy)

PERJODICAL: Vestnik Leningradskogo universiteta. Seriya fiziki i khimii,
1958, Nr 4, pp 42-47 (USSR)

ABSTRACT: The author tried to devise a general method for the establish-
ment of Schrddinger wave functions wkich is not connected with
an approximation of complete elimination of the variable and can
be derived from the symmetrical properties which are impcrtant
to these functions. The group theory proved to be suited for
this purpose (Refs 3,4). In this paper the most general form of
Schrédinger wave functions of a many-electron system with ar-
bitrary spin is found by means of the Young projection operators.
Since the Schrddinger equation is invariant with respect to the
symmetrical permutation groups of the electron coordinates, the
functions corresponding to the eigenvalues of energy must be
transformed according to the irreducible representations of the
symmetrical groups and, consequently, also in dependence upon

Card 1/2 the size of the total spin. The irreducible representation is

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3"
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Establishment of Coordinate Functions for Many-electron Systeas

found to be a distribution of the number n of the electirons to
the summands each of which is equal to 2 or 1, This distribution
may be plotted by means of Young projection. It is carried out
by examples for n = 1, 2, 3, 4, 5 (Table) and the coordinate
functions for a system of 4 electrons in the single-electiron ap-
proximation with the total spin 1 are established. An accurate
computation of these functions for the Li atom is given in the
paper (Ref 6). The author thanks M. I. Petrashen' for discussion
of his paper. There are 1 figure, 1 table, and 6 references,

3 of which are Soviet.

SUBMITTED: June 10, 1958
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AUTHOR: Trifonov, ffe._ D. .

TITLE! Peculiarities in the form of bands in the optical spectra of impurity
crystals and in the: Mossbauer effect .

ESOURCE: Fizika tverdogo tela,- ve 6, n0. 2, 1964, L62-L69

i,lklos:abauer spectrum, distribution function, normal coordinate displacement
".l’ ABSTRACT: The spectra of impurity centers in a crystal exhibit a narrow nonphonon
|- peak at low temperatures. With rise in temperature, the peak remains ab almost the’
''same width but diminishes in intensity exponentially. During interaction between
. 't phe center and local vibration, a sories of equidistant peaks appears in the

.t spectrum, the relative intensities changing with rise in temperature but the total

| intensity declining exponentially. The intensity (of the single peak or the sum) .
'!; depends integrally on the distribution function of normal-coordinate displacements

i In this sense the presence of a deltoid property in the spectral curve is absolute.
. The author shows that the properties of the spectral curve are agsociabed with

!

S
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» each has deltoicli properties. Breaks in the first derivative or breaks in the
spectral curve aje associated with breaks in the distribution function and with
| breaks in the first derivative of this function, The basic approximations used by

.{.the author in this study are the adiabatic, harmonic, and Condon. The pecullaritias

in distribution function of crystal frequencies and the properties of impurity .
centars give rise to a structure in the Mossbauer effect that ig correlative with !
the structure in the impurity-crystal spegtrum, "The author expresses his thanks

to M. I, Petrashen' and K. K, Rebane for '{aluable discussions and remarks," Orig,
drt. hast 1 ‘table and 2§ fo .
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ACCESSION NR: APLO0O165 s/0181/63/005/-’)11/3333/3331;

AUTHORS: Volodicheva, M. I.; Trifonov, Ye. Ds

g i AR SRS

TITLE: Line shape in EPR spectra of F cent,ersmﬂf ‘alkali halide crystals
_SOURCE: Fizika tverdogo tela, V. S, no. 11, 1963, 3333-333L

TOPIC TAGS: EPR, electron paramagnetic resonance, electron paramagnetic resonance
spectrum, F center, F center electron paramagnetic resonance, phononless transition,
radio-frequency energy absorption, F center energy absorption, F center radio-fre-
‘quency energy absorption, electronspin resonance, ESR, EPMR

ABSTRACT: . The authors have used a formula obtained from M. A. Krivoglaz and S. I.
‘Pekar (Tr. IFAN USSR, vy¥p. b, 37, 1953) in studying electron paramagnetic reso-
‘nancej i.e., they have used a formula obtained for optical spectra. They have
shown that the energy of the radio-frequency field is absorbed chiefly during non-
s -phonon transition corresponding 4o a very narrow line in the absorption spectrum.
R ‘The equation for energy they Bav_e Qeriveg is

——

VE2 VT_E“(E* W

e de MR et

; “_"¢=
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'where L iz the dimension of the basic zone of cyclicity,w( the wave vector of the
_phonons, o the number of oscillation branches, and /~ the density of the crystal,
Numerical computations were made for a crystal of KC1 at 300K. The probability
. density of nonphoron transitions--exp(~5¢10-10)~-is very near unity. That is, as
B = the problem was get up by M. F. Deygen and A, B. Roytsin (ZnETF, 38, LB9, 1960), the
'line degenerates into a deltoid peak, and, consequently, the data obtained by
‘Deygen and Roytsin relative to the widths of individual lines of electron paramag-
netic resonance are erroneous. "Tn conclusion we wish to express our thanks to :
M. I Petrashen' for a number of valuable suggestions." Orig. art. has: 5 h
e %formulas.

‘ASSOCIATION: Leningradskiy gosudarstvenny#y universitet (Leningrad State

University)

H

'SUBMITTED: 03Jul63 " DATE ACQ: 02Dec63 . INCL: 00
.SUB CODE: P NO REF SOV: 004 OTHERs- 000
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Applicatzc;x of the theory of groups %o the calculation of the

electronic and vibrational properties of molecules. ““’fféﬁ‘i 1535)
. 2137 162,
| 17 n0.10u21(13gle d iCS) (Grcupe, Theory Of)

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3"



"APPROVED FOR RELEA

24(5)
AUTHOR:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/3

SE: 04/03/2001

ST TR s

CIA-RDP86-00513R001756610020-3

SR

7 ‘..- LB G RS SRR SHESYIAENT ARG OSSR

50V/54-58-4-14/18

Trifonov, Ye, D.
| trilonoy

Correspondence of the Irreducible Representations of the Rotation
Group and the Permutation Group (Sootvetatviye mezhdu nepri-
vodimymi predstavleniyami gruppy vrashcheniy 1 gruppy
perestanovok

Vestnik Leningradskogo universiteta. Seriya fiziki i khimii,
1958, Nr 4, pp 157-162 (USSR)

Certain quantum mechanical systems consisting of equivalent sub-
systems are at the same time invariant with respect to rotations
in tridimensional space and with respect to any permutations of
the subsysteme, the latter being invariant themselves with re-
spect to rotation. In this case a certain correlation exists
between the properties of symmetry of the wave functions of these
systems with respect %o rotation and permutation groups; thie
correlation occurs as correspondence of the irreducible repre-
sentations of these groups. The form of this correspondence for
particles with the spin 1/2 was investigated by means of the
group- theoretical methods by Wigner and Weyl and without the
group theory set up by V. A. Fck (Ref 3). This form of cor- X
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Correspondence of the Irreducible Represeniations of +he Rotation Group zznd
the Permutation Group

respondence is, however, also of interest for other spin values,
e.g. in the case the atomic nucleus takes over the role of the
equivalent subsystem. In the present paper the most general form
of this correspondence is investigated for any spin. The basis

of this representation is a tensor of the n-order in the space of
the irreducible representation with the weight L of the rotation
group shortly designated as L-tensor. For the representation of

its componen*s (2L+1)n first of all the n irreducible represen-
tations with the weight L are wented; the representation of the
rotation group ie carried out by means of matrices [AtL and of

the permutation group by means of the matrices ([E]n); E is a

(2L+1)-series unit matrix. As the two matrices commute according
to Shur's lemma it can be shown that the character of the repre-
sentation of the rotation group introduced by an irreducible
representation of the permutation group is equal to the cor-
responding elementary characteristic @(k):
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Correspondence of the Irreducible Representations of the Rotation Group and
the Permutation Group

) i = (a) 1 g2 *n_
8 (A) = 01 (%) X a) X(}\; 51 52 uw..sn = §()~) ki are the

elements of the matrix [E]n. Further, an investigation is made
of the number n(x)l of the irreducible representations contained
in a certain representation u(k)(A) (rotation group) as well as

the number of irreducible representations of the pernutation
group. Finally, the elementary characteristics §(>\) of 1-tensors

and of %-tensors of the order r are investigated and for the lat-
ter case the expressions for n. 3 for various r and 1 (1 is &
1

whole number,éér) are listed in a tadble. In conclusion the au-
thor thanks M. I. Petrashen' for discussions. There are 1 table
and 9 references, T of which are Soviet.
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AUTHOR: Rebane, K. K.; Trifonov, Ye. D.; Khizhnyakov, V. V. 47

48
ey

ORG: none

TITLE: Quasi-line vibrational electron spectra and their relationship to the
M¥ssbauer effect

‘SOURCE: AN EstSSR. Institut fiziki { astroncmii_.ﬂ Trudy, no, 27, 1964, Issledovaniya
po teorii tverdego tela (Research on the theory of solids), 3-16

TOPIC TAGS: 1line spectrum, vibration spectrum, Mossbauer effect, crystal theory,
cadmium sulfide, crystal impurity, electron spectrum, temperature dependence
2SS
ABSTRACT: The authors briefly review the (literature on the theory of quasi-line vi-
brational electron spectra in impurity crystals. Fundamental formulas are given
which describe vibrational electron spectra and their relationship to temperature. @
The theoretical conclusions are compared with experimental data for the 488.6 angstrom
line in a cadmium sulfide crystal. Experimental curves for the temperature relation-
ship of the CdS emission spectrum rear this line show qualitative confirmation of the
theoretical conclusions. The ratio of the integral intensity of the pure electron
line to that of the phonon section of the curve (due here to acoustic vibrations of
the lattice) falls rapidly with an increase in tewperature. The distribution of Stokes

Card 1/2 h

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3"



"APPRQVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3

amr -~ x;
SIA 4 TIPS AR IS - 3L BT CERLIE: (s

F AR TR D R R ERTRE!

£
3 PE
P

5 ACC NR, AT6008329 /

Josses shows a maximum at approximately 6 em !, i. e. the strongest interaction is .
with vibrations having a wavelength of 10=20 lattice constants. A great similarity
is observed between the H&ssbfdérm and quasi-line vibrational electron spectra.
The main difference between the two phenomena is that recoil energy is of prime im-

: portance in the Mdssbauer effect while Stokes losses play the leading role in quasi-
T line vibrational electron spectra. The second approximation of perturbation theory
is sometimes required for explaining the Héssbauer effeet with respect to the natural
width of the excited level. Orig. art. has: 2 figures, 1 table, 6 formulas. °

SUB CODE: 20/ SUBM DATE: 01Nov63/ ORIG REF: 029/ OTH REF: 010
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TRIFONOV, Ye. D.

On the probability of phononless transitions in impurity

H 8 D '620
centers of crystals., Dokl, AN SSSR 147 no. 826—?2=1)

1, leningradskiy gosudarstvennyy universitet im. M. V, Lomonosova.

(Quantum theory) (Crystal lattices)
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AUTHOR: Trifonov, Ye. D. s/054/60/000/01/003/022
I —— \ B013/B00T
TITLE: The Theory of the Paramagnetic Resonance of F-Centers Y

PERIODICALs Vestnik Leningradskogo universiteta. Seriya fiziki i khimii, 1960,
Nr 1, pp 22-25 (USSR

ABSTRACT: The present paper deals with the interesting possibility of changinz

the width of the absorption bands by changing the temperature. In
‘g investigation the author considers the hyperfine interaction

ot an electron with the nuclei of the six ions of the first
coordination-sphere. According to Shul'man's estimate, consideratic
of the second coordination-sphere in NaCl changes the total
absorption width by 2%, in KCl by 19%. The author also mentions
the previous papers by Deygen, Zevin, and Shul'man (Ref 3). He
further proceeds from the assumption that the six ions of the fir:
coordination sphere form & quasimolecule, which ia located in the
field of the remaining ions. Ion oscillations near the lattice
disturbances are nearly normal, and consequently the oscillation
energy of these ions and the energy of the rest of the crystals is
nearly additive. As shown by a comparison with the experiment,
calculation of the frequencies of local oscillations carried out

in the approximation of gquasimolecules gives a satisfactory result.

Card 1/3

APPROVED FOR RELEASE: 04/03/2001

CIA-RDP86-00513R001756610020-3"



"APPROVED FOR RELEASE: 04/03/2001

68916
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For the purpose of determining the law of distribution of the

' total spin projections of the six nuclei, the author inveatigates

e the various spin modifiocations of the quasimolecule. They are

“ determined according to the irreducible representations D(A )

of the permutation group of the six nuclei. Each of these gix
modifications has a certain distribution of total spin, and,
consequently, also of spin projection. The results found by means
of a formula previously (Ref 11) derived by the author are given
in a table. At high temperatures the relative contents of each
modification is determined by the number of the corresponding
spin-astates. In this case, the law of distribution of total spins
and of their projections corresponds to the chance distribution of
the spin projections of each nucleus. Thus, such a distribution

is e.g. 058015462456}356421651206567218691. The absorption

band half-width corresponding to this distribution is
13v1/2 = 6.8 %% . The attached table shows the distribution of

apins and their projections for the various modifications. The 7
relative portion of modifications at low temperatures may be L
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F-Centers B013/B007
determined by means of the statistiocal sums 7 (A) Z gAEe°E/kT ,

E
where summation extends over all osoillation-energy levels. A
formula is also written down for the statistic weight. Near absolute
zero, the gquasimolecule is in the vibrational ground state. This

atate consists of a mixture of the two modifications (3%),0(2%12)
with equal relative contents. The half-width of the absorption

band decreases during temperature measurenent from room

temperatuce to absolute zero by about 264. Thus, the result
obtained by the present theoretical investigation (which is based
upon the possibility of separating the energy state of the six

ions located nearest to vacancy) approaches the experimental
modification of the half-width of the absorption band. The

author thanks M, I, Petrashen' and P. I. Skripov for their

interest in this paper and for critical remarks. There are 7
1 figure, 1 table, and 11 references, 5 of which are Soviet. \/\/
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AUTHOR: Trifonov, Ye. D
TITLE: Construction of antisymmetrical wave tuncticens

PERIODICAL: Referativnyy zhurnal. Khimiya; no. 2. 1962, 7, abstract
2B17 (Sb, "Molekulyarn. spektroskopiya”. L.. Leningr. wni %
1960, 174-183)

TEXT: The relationship among the various methods of construction of the
antigymnetrical wave function v of n-electrons from independent coordinats
and spin functions. on condition that y is an eigenfunction of the squar=
of the %otal spin, is congidered from the viewpoint ¢’ %he theory cf
perimutation groups iAbstracter’s note: Complete translationa]
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5/054/62/000/001/001/011
Axiomatic method in the ... B102/8112

resulting from the invariance under the complex proper Lorentz group
L+(C). Qg eeree Oy refer to a field with spin, and U(A\) is a unitary re-

presentation of the homogeneous Lorentz group in the Hilbert space. From
the invariance of the analytic continuation of the Wightman functions
under the complex group L+(C) it follows that the physical theory is of

higher symmetry than would Tollow from the invariance of the Wightiman
i p ) P in-
functions under the space group L_. ”91""'9n()1’ | Sm-1) are in

variant under L+(C) only in the complex region. In order to ascertain

whether there exist symmetry properties of WV in the complex region,

which could be represented as additional symmetry properties of W in

the physical region, & transformetion group R 1is determined, which is
different from L (C) and for which W (Rp Rp. ) =
+ ?q° o Teee, "n~l

DR

1 } ) ' Re. s .
ILR(?i)J¢1....¢n(p1..-..,pn-1)’ where p Rp; are Jost points. It is

shown that R can be represented as a product of the real Lorentz group L+ jl
card 2/4
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<Xlomatic method in the ... B102/B112

and of a group R° : R = L+x’R°, where R° can be found with the £ opera-

tors of WL;HH'F+W+$Q Km=iUL+€—W~Yﬂ (11)
-: 4 _r- ’ 4’ ’ )

L f H—F4H—F], K¥elH_F_p—p].

H=i(My, My M),  H'=i(Ny, Ny, Nyy), (8);

F= (My, M, M), F'.= (N, Noa, Nyy).

M and N are real. Thus, for example, R? with Euclidean metrics (rotation

in four-space) reads D1(U) =1+ i§(1)g1 + 15(2)35, where T are real-

parameters; in pseudo-Zuclidean metrics (Rg), D2(y) = 1-+i§(1)?+ 15(2)7#’

where y is an infinitely small complex parameter. Thus, the physical
transformation R is achieved by two independent transformations: (1) the

real proper Lorentz transformation, and (2) Rg which refers to internal

‘ degrees of freedon only. It is shown that R? can be identified with the )(
‘ Card 3/4
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Axiomatic method in the ... B102/3112
four-dimensional isospin group. Academicien V. a. Fok is thanxed for
There are 3 non-Soviet references. The reference to the

discussions.
English-language publicetion reads as follows: A. 5. Wightman. Phys. Rev.,
101, 860, 1956. (S. S. Schweber. Introduction to the Relativistic Quantum

Field Theory. Row, Peterson and Co, 1961).

SUBMITTED: December 20, 1961
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B163/B138

/' / I X
AUTEORS: Ledovskaya, Ye. M., Trifonov, Ye. D.
TITLE: Application of group the

ory to the calculation of electronic

and vibrational properties of molaecules

Leningrad. Universitet.
no. 2, 1962, 21-37

PERIODICAL:

TEAT:

the construction of

Vestnik.

Tw#o methods of constructing nolecular

oscillations of a given symmetry are knovn.
projection operators on invariant subspaces by means

seriya fiziki i kbimii,

wave functions or normal
The first method is based on

of characters OT matTix elements of the corresponding representations.

4 drawback
of equivalent irreducible representations.
set of functions i3 chosen, vwhich

symmetry operations of the group considered, and then a
hod 1s complicated by

is constructed. This met

of this method 1is the difficulty of finding i

ndependent bases
In the second method, first a

v

are trensformed into each otaer by the

reducing matrix

the necessity of solving

a system of many equations for the determination of the coefficients of

the reducing matrix. By @ decomposition

card 1/2
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hpplication of group theory to the ... B163/E138

functions and deviations of nuclei from their equilibrium positions into
irreducible invariant subspaces, the diagonalization of the energy matrix
is much simplified. A method of constructing an independent basis by

2,
mears of an operator Piﬁ) corresponding to an irreducible rapresentation

v

-

of the symmetry group is discussed. Two examples of the application of

the method are given; the molecular orbits for the pyrene molecule and

the normal oscillation modes of a quasi-molecule in an NaCl crystal are
studied. The matrices of irreducible Trepresentations of point groups, which

are required for the construction of the operator Pgi » are given in an
appendix, There are 13 figures and 10 tables. ’

SUBMITTED: February 10, 1962
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NOVOZHILOV, Yu.V.; TRIFONOV, Ye,D.
I e
Axiomatic approach in quantum field theory, and the
properties of elementary particles, Vest.LGU 17 no.4315-10 162,
' (MIRA 15:3)
(Quantum field theory)
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LAUTIHORS: prattsev, V. ?., Trifonov, Ye. D.
TITLE: Integral repreaentation of the Green function of the energy

operator for particles in the Coulomb field

PERIODICAL: Leningrad. Universitet. vestnik. Seriya fiziki i khimii,
no. 3, 1962, 36-39

TEXT: This representation is obtained by atereographical projection of v
the momentui space on the four-dimensional unit sphere. For the Green
function G(p,p'sE) of the energy operator :

‘ _ L aw(p) =k [SCALT

He(p= st —smlmorre o

of a hydrogen-like aton satisfying the equation

- Z (G P E)dPT .
LPGp.P .E)—;;Sf‘%;":,;fpi’-—fﬁ(p,p.E)fa(p—ﬂ) (1)

or for E<O in the Fok representation satisfying the equations
~card 1/3 :
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2/B186
Integral representation of «.. B3102/B
(w A)— 2,-1 S g—(-ﬁ'f“;"""‘dgp'-—A ("’pp ) (2) anq, ~
g op' e 45‘"1—%— . L ]/
— ’ J
2 o 1) == (20)2 (0 2" (7 PG (2P B)- (3), /

i i ral repre-
ig determined in successive approximation. In integ P

g(@pp” A) i , d o
sentation o . R ,
' £ (0ppr, N =B (o) + o (wpp') + X S P (1 — 2r cos wppe +7%)
e S ( PR R -

is derived. Hence vz
G(p»p E)_ 1 i /' (p p)+ "(I,2+p2)‘\p {-p) l[)—- [)’

dr
8pp - ;
M EToE PO)S r“' = (g2 + £3) (o 4 £) + 270 = #° |

in Re.E’ '7/2 ig obtained from (3) for the integral representation of the
S =b B '
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Integral representation of ... B102/B186

Creen function.

O ’ l . S - —— 9 [
(7(p,/».-§) ST ;1)x‘g l

F R, s R ®

holds in particular for the throcen ground state. The English-language /y(
references are: S. Okubo, D. Feldman. Phys. Rev. 117, no. 1, 292, 1960;
E. 0. Wichmann, Ching-Hung Woo. Math. Phys. 2, 178, 1961,
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1. Leningradskiy gosudarstvennyy universitet.
(Quantum theory)
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Irreducible represeatations of a four-dimensional rotatior group
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(Quantum theory)
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AUTHOR: ?rifonov, Ye. D.

TITLE:s A New Method of Calculating the Statistical Weights of

Rotation Levels in Polyatonic Molecules

PERIODICAL: Doklady Akademii nauk SSSR, 1939, Vol 129, Nr 1,
pp 74 - 76 (USSR)

ABSTRACT: To calculate the thermodynaaic functions of polyatomic gases
as well as for several problems of radio-~spectroscopy and of

nuclear physics, the values of the statistical weights of
rotation levels in molecules are necessary. A group-theoreti-
cal method, suggested by E. Wilson (Ref 1), to determine
these weights, was developed and simplified by I. N. Godnev
(Ref 2). The method, suggested in the present paper, Te-
presents a further simplification of the above-mentioned
methods. First, the author investigates a molecule, which
exhibits, besides gifferent nuclei, also a totality of n
similar nuclei #with the spin s. The molecule is assumed to
exist in fundamental state, with respect to the electrons
and to the oscillations. Then, the wave functions, which are

Card 1/4 referred to the coordinates and which correspond to a certijg//
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A New Method of Calculating the Statistical Weights 807/20-129-1-20/64
of Rotation Levels in Polyatomic Molecules
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rotational state, form the space Ro" Within this space, a

certain representation of the internal group of rotation of
the molecule is realized. Internal group of rotation, ig the
name for the group of symmetry of the ellipsoid of inertia of
the molecule., The transpositions of similar nuclei, which
cannot be realized by rotation, enlarge the space Ro to

D
R =E:giﬂo. 84 is determined by decomposing the permutation
group G of the similar nuclei into the conjugate totalities
G= H + g1H + .,n+gmH. The representation D1 of the total per-

mutation group is realized in the space R. Obviously, the
irreducible representation D of the group G, which is given

by the decompo:zﬁ‘gion ()\) = (A1)/>\.2>/})\n) of the number n,
is contained d(l) times in D1. ilso in the space of the spin

functions of the nuclel a certain representation D2 of the

permutation group exists. The irreducible representation DC\)
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A New Method of Calculating the Statistical Weights 30Y/20-125-1-20/64
of Rotation Levels in Polyatomic Molecules

is contained dgig times in D2. The statistical weight of the

rotational state defined by the nunmber of the linearly in-
dependent syminetrical or antisymmetrical wave furctions, which
may be composed of products of the spin- and coordinate
functions, which correspond to this state. This means, there-
fore, the number of symmetrical or antisymmetrical representa-
tions, which are contained in the direct product D1S<D2° This

number may be easily found. The formulas of the statistical
weights are written in explicit form. In some cases, the
method, discussed in the present paperT, yield. a significant shxrterning
of the computations. The characteristic peculiarity of this
method, compared to the method by Wilson snd Godnev, lies
in the fact, that not the irreducible representations of the
molecaular point group, but the irreducible representaticns of
the permutation group are used. The new definition of the
molecular spin-modifications may be introcduced: The spin-modi-
fication of a molecule signifies a state of the molecule of
such kind,that the symmetry of its spin-function is defined by
Card 3/4 one of the irreducible represertations of the point group;4//
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of Rotation Levels in Polyatomic Molecules .
Anotner definition results from 4Lhis consideration: A spin-
modification of the molecule means the state of a molecule of
such kind, that the symmetry of its gpin-function is determined
by one of the irreducible representations of the permutation
group. The second definition is more correct, because the

- symmetry of a wave function has to be defined with respect to

: the complete symmetry group, and not with respgect to a subgroup.

There are 6 references, 4 of which are Soviet,

ASSOCIATION: Leningradskiy gosudarstvennyy universitet im. A. A. Zhdangova
(Leningrad State University imeni A. A. Zhdanov)

PRESENTED:  June 27, 1959, by V. A. Fok, Academician HP//

SUBMITTED:  June 10, 1959

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3"



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

SR

R001756610020-3

AN S RN
. B

AR N I BT PR A (R

m .

j SPectruembe”S are o 4istr
W 8s i
1 Perforned” oty Lo R et ion,

g 8

Lard 1/7

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3"



RELEASE:
nE /03/2001 CIA-R86-00513R001756610020-3

Ce T e R RS R R S N
e AETERIETDNES Bt IR TR

i . -
ST LT L

P,
-

e P e

L 20566

ACC NR: AP6003611
g interaction wit

a stron

ed spectre taken at 4.2°K. The results showed
{e vibrations. In conclusion, the authors thank M. 1.
f useful suggestions. orig
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"IPITLE: Phase operator for an oscillstor

SOURCE: Leningrad. Universitet. Vestnik. Seriya fiziki i kbimis,
nos. 1, 1966, 69-T4 ‘

TOPIC TAGS: quantum oscillstor, electromagnetic field, photon

ABSTRACT: It has been proposed in the literature that the
electromegnetic field may be described in terms of the photon
annibilation operatorap .. . The operstor for the positive-frequency
portion of the electric-voltage of the field cen, with the ald of the
operator=&7l'g , be represented in the form '

. : ".";" "’ S l—o -O' - -y B
* ) E*(rn t)=‘-2(%- L"hw-;)Tel(k)e“ 'e""’i"&-:.l. (1)

L TR

where L is one edge of he cube in which, according to the assumption, %
the field is enclosed; i3 the wave vector; A is the polarization "

_ u

1

cord 172 LAl - UDC: 530.1L5a6 | g
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index; -8’;(;). 4a the unit polsrization vector. The true values of the
operator -E,('; t) ocan be represented, respectively, by the formula
. [ B

| T B e e a fef e ey, @ |
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where'd}f.l—' 18 the true value of the operator aga

- . —— 4wt
Ta = asr > (3 g
ar 1% 2=l

The remainder of the article 1is giir‘e.x_)'over to a mathematicsl
development on the above basis. Orig. art. has: 34 formules.
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Translation from: Referativnyy zhurnal, Mekhanika, 1957, Nr 1, p 71 (USSR) -

AUT‘HOR: Trifonov,
TITLE: Calculation Method for an Intermittent Wave in River Beds
(Metodika rascheta preryvnoy volny v rechnykh ruslakh)

PERIODICAL: T-=v. Vses. n.-i. in-ta gidrotekhn., 1955, Vol 54, pp 54-64

ABSTRACT:  The calculation of waves by means of the method of character-
istics is described for the case when a river bed can be approx-
imated by a number of rectilinear segments of varying width.
Utilizing the well-known solutions for the propagation of waves
in a straight-line canal, the author obtains a solution for his
problem by obtaining consistency for the solutions on the junc-
tion lines of the individual segments. In order to obtain a closed
system of equations relative to the flow parameters, the author
employs supplementary discharge and energy equations at the
junction lines between the segments. The paper contains numer-
ous illustrative examples. Various practicable calculation pro-
cedures are shown for the case of an abrupt widening or nar-

rowing of canals. N. N. Moiseyev
Card 1/1 1. Waves--Propagation 2. Waves—-Characteristies 3. Inland
= waterways--Applications
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Methods for calculating points on characteristics on the
houndarv of two sections in u and A coordinetes by the nethod
of Academician S.A, Ehristianovich, lzv,VHIIG 43:222-230
'52, (MIRA 12:5)

(Hydrodynamics)

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86- 00513R001756610020 3

KEEDTI R AT S SeeTe s g
> AP, e e

_1;'939 2, YQLK,, _I;andidat tekhnicheskikh naulk.

sk A ST A
Methods of calculating broken waves in river channels, Izv,.VHIIG
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#The Irregular Motion of Water in Upen Channels '.-.:'ith a Zero Init'ial
w-ve." Camd Tech Sci, Leninprad Folytechnic Inst imeni ¥. I. Xalinin, Min
Higher Education USSR, Leningrad, 1955. (KL, Yo 14, Apr 55).

S0: Sum. No. 704, 2 YNov 55 - Survey of Seientilfiec and Technical Dissertatlions
Deferded at USSR Highér Educational Institutions (16).
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TETERIN, P.K., kandidat tekhnicheskikh nauk; DANILOV, ¥.A., inshener; [RIFONOV, -
Ye,5., inzhener,

Variations in pipe walls rolled on a three-high mill. Stal! 16 no.8:
721-727 Ag '56, (MLBA 9:10)

1.TSentral 'nyy Hauchno-issledovatel'skiy institut chernoy metallurgii

{ Pervourallskiy Novotrubnyy zavod,
(Bolling (Metalwork)) (Pipe, Steel)
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P

Temporature conditions in steam-turbine thrust bearings and
dependability of their performsnce, Blek.sta.29 no.3:23-27 Kr 158 o
(Bearinge (Machinery) (MIRA 11:5)

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3"



"APPROVED FOR RELEASE: 04/03/2001 CIA RDP86 00513R001756610020 3

E5 ﬁ!"%’!’i—‘l“‘y fc’*‘c.zt‘ sz.“f-&@u‘w"

_TRIFONOV, Ye.V., kand.tekhn,nauk; YAMPOL'SKIY, S.L., inzh,; KHGMYAKOV, V.P., inzh.;
SARAPOV, OLP., inzh,

Effect of certain structural parameters of a segmental gliding thrust
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(Bearings (Machinery))
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Radial-thrust bearing for steam turbines pla
aced with
Energomashinostroenie 3 no.6:1-5 Je 157, P " ﬂ(’;moillgl'lgl))‘
(Steam turbines) ‘

«+ inzhener; TSUKANOV, V.F., inzhener; YAMPOL'SK1Y, §.L,,inzhener
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Hew design ©
Turbine Plant.

1. Kaluzhskiy turbinnyy zavod

(Centrifugel pumps) (Turboma

PRIFONOV,Ye.V., inzhener; DUMOV LVeley

eed pum
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¢ the PP-15-60u turbine e a5 154,

Teploenergetika 2 no.

i{nzhener

p made by the Kaluga
(MLRA 8:10)
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[Special problems in aligning reducer turbine equipment in

electric povwer stations] Osobennosti tsentrovki reduktornykh turbo-

agregatov elektrostantsii., Moskva, Gos. energ. izd-vo 1953, 82 p.
(Turbines) (MLRA 7:10)
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ffect of oil pressure on the supporting capi?gilo‘fr‘atgg;.tnrb ne
thrust bearings. Energemashinostrosnie 3 no.l: (
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(Bearings (Machinery)) (Steam turhinen).

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3

e

S, TR e R T AT Y B R AT RO RS
TETELL S R 5 VR
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Measuring axial forces in steam turbines, Blek.sta., 28 no,3:19-21
Mr 157. (MLRA 10:5)

(Steam turbines)
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(Steam turbines)
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104-3-6/15
AUTHOR: Trifonov, %.V. and Yampol'skiy,8,L., Engineers.

—— RO d LYy
PITIE s The measurement of axial stresses in & stean turbine.
(Izmereniye osevykh usiliy v parovoy turbine )

PERIODICAL: ' lektricheskiye Stantsii” (Power Stations), 1957,
v01-28, _No. 9 ppo 19 b 21 (U.S.S.R.)

ABSTRACT: Existing methods of measuring axial stresses in steam

- turbines suffer from & number of defects. Special spring

supports are required in the thrust bearing if it is intended
to use resistence strain gauges and so this method is mainly
used for large turbine sets. The method of measuring the
temperature on the bearing pads that is sometimes used is not
always applicable as is demonstrated by experimental curves
which show that the 1inear relationship between temperature
and load which is usually adopted is only valid at & partic-
ular speed and over & narrow load range.

Accordingly a method was developed to measure the axial
gtresses in steam turbines from the pressure of the oil film
in the thrust bearing. The relationship between the maximum
pressure in the oil film and the thrust on the pad was calcu-
iated. It is in practice convenient to measure the pressure

Card 1/2 in the so-called ncentre of pressure” of the pad. A theoret-
jcal basis for this method is glven. Tests were made on two

SRl
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The measurement of axial stresses in a stean turbine. (Cont.) -

! kinds of pad. Small holes were made in the face of the pad and
led to manometers through copper tubes which are sufficiently
flexible to permit movement of the pad. Ordinary manometers can
be used as great accuracy is not required. The results of the
tests are shown in the form of a graph and show some divergence
from values calculated from existing theories. Measurements
made in this way may be used for other purposes such as for
checking the operation of compensating devices of thrust bearings
which should ensure even distribution of the load between the
pads and an example of this kind is given.

The comparative simplicity of the measurements and the uni-
versality of this method for all designs of thrust bearings make
it possible to use it for investigation of the operation of thrust
bearings in operating conditions and for the adjustment of steam
turbines in cases when the strain gauge method cannot be used for
one reason or another.

There is an editorial note that until further expe rience has
been acquired the method can only be recommended for turbines of
less than 25 MW. There are 5 figires and 2 Slavic references.

AVAILABLE: Library of Congress
Card 2/2
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TRIFONOV, Ye,V., inzhener.
) . ith a centrifugal pu=p
Setting up a hydromechenical regulating systeo w ;
. ,7:11-14 J1 '53.
working without guction line blpcking. Vest.mzsh, 33 no.7 ( 2

(Centrifugal pumps)
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Ag853-68 -~ ENT(m)/T/EHP(£)/ETT  137(c)  DJ,0i/ID s
ACC NRi APE021T19 ) SOURCE CODE: UR/0229/66/000/005/0025/0030 |

AUTHOR : ,Trifonm)’, Ye. V.; Yampol'skiy, I. D.; Piruyev, Ye. V.; Ekzemplyarskiy, V. Ya.

i e e T

ORG: None ./ J ' ", 4

i il =
TITLE: _Water-lubricated ‘plain bearings for high-speed turbine units .

SOURCE: Sudostroyeniye, no. 5, 1966, 25-30

TOPIC TAGS: hydrostatic ﬁearing¥1hydrodynamic bearing, bearing material, bearing
stability, bronze, corrosion resistance, cavitation, water, turbine

ABSTRACT: The. authors discuss difficulties associated with the use of water-lubricated
bearings in high-speed turbine units. Some of these difficulties are the low viscosity
of water as compared to turbine lubricents and the difficulties of machining materials
suitable for operation under conditions of high temperature and pressure. The main
difficulty however is the viscosity of water vhich produces a very thin lubricating
aver. The thickness of the layer permits additional friction by particles suspended
i the water. The authors propose the use of hydrostatic bearings which ensure a suf-
ffrierntly thick lubricating layer independent of lubricant viscosity. Such bearings
ve widely used in chemical machine building. These bearings are based on the desired
wrinciples, but still have many disadvantages. Therefore bearings were developed and
g?sted vhich are called "combination bearings" incorporating both hydrostatic and

s ¢

'FCard  1/3 UDC: 621.822.5
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hydrodynemic principles. Laboratory test data are given togethér with verification of
these dnte under operational conditions. The_bearing material'™s the main factor in_ :
determining optimum bearing construction. Bearing materials have to satisfy the fol-
loving requirements: 1. they must be highly resistant to corrosion and cavitation;
2. they must be resistant to scratches and must have good run=in characteristics at - =
both high and low speeds; 3. they must have good wear resistance under conditions of -
gsemi-fluid friction, and in particular must be wear-resistant with respect to abrasive
particles in water. As a result of several yeare—o£—ope¥eb&one&—e*perienee,-OF—&O—léé;
bronze was chosen for the bearings. This material has.certain-disadvantages such ag:cemd
comparatively low run-in properties and a high coefficient of expansion. All bearing -
designs considered in this article are made of this material. Four different types of
combination bearings are tested. A diagram is given showing the temperature for the
internal surface of the bearing inserts. Tests show that local heating of bearings is
the main source of failure. Local thermal deformations affect the inserts and reduce
cooling for the heated zone. The continuation of this process causes binding between™ iz
ghaft and bearing. Three of the four types of bearing designs tested suffer from
these defects, while the fourth type (see, rigure) does mnot. s bearing 1s designeq .
so that expansion due to heat both -under normal end under emergency operating condi-
tions does not reduce the clearance between shaft and bearing. The bearing inserts
have a complex shape and are made so that the support surface is composed of four
flexibie elements. They are threaded in place, and in the event that fluid pressure v
falls, the shaft rests on the two lower lobes. Under these conditions, a wedge-shaped _

Cord 2/3

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3"



"APPROVED FOR RELEA 4
- EL '
S FSE ° /03/2001 CIA-RDP86-00513R00
e e - 1756610020-3

.
RO R
: i

YRR

51, 4085366

ACC NR: AP6021719 ,

. iclearance jg formed vetween the shaft
orlend the gection in ich a hydrodynamic
C i Bdfeing force is set Up- Thig enables -

the shaft to withstand emergency con=
ation. Thus the

the study shov that it is
sofpassible to develop & relisble water—
Jubricated pearing for high-speed turbine
moPmstallations. The main problems for

-oithese conditions are ensuring the opera-
ditions of

Ao

ﬁion of the bearing under con
~4imterrupted 1ﬂbrication,'and gufficient 1--lubricant flow channel; 2 fustening
s -, R
et high rpm: OF bolt; 3-——expansion groove; 4--gtrain pin; '
bolt; 7--0.5 ™1

- bxaxion resirtance
lall. types of bearing designs gtudied, the 5 _hand; o equlating bo y !
1ip surface %
t
|

siijabd.
gur-section 1obe type is pest suited fOr  ggpression; 6 groove; 9-8

der conditions of water- ‘
in high-speed rotors. Orig. art. has: ¢ figures, 1 table.

pone/ ORIG REF:

N
“» {operation un
A1ufirication

gu cope: 13/ SUBM DATE: 007/ OTH REF: 000

TRAATS

/ /



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3

T E 2 MR A RS S AR R Z TERTRONEY

TRIFONOV, Yuriy

- e e

' MIRA 15:5)
ting., 2dorov'e 8 no.5:26 My '62, . (
Hemorable me(a;z;g%mloulsm-comzsyoxmmcz, EEMINISCENCES, ETC.)

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756610020-3

AR

SR R R e | &1 Y A R e AT R R RS S T RS TR IR I AR A PR RS ST
s i o e s LS EE - N

BYZOV, A.L.

TRIFONOV, Yu,A.;
Action of & constant current on the electroretinog
Biofizika 7 no.4:426-432 '62.

ram of the frog.
(MIRA 15:11)

. titut biologicheskoy fiziki AN SSSR, Moskva.
1. et ¢ (ELECTRORETINOGRAPHY)
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TRIFONOV, Yu.M.
- e
Approximate theory of steady-state conditions in a
multiresonant magnetron. Vest. Mosk.un.Ser.3:Fiz,astron. A
17 no.4:45-54 Jl-Ag ‘62, (MIRA 15:9) .

1, Kafedra teorii kolebaniy Moskovskogo universiteta.
(Magnetrons)
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Factorization of a characteristic equation of the third
degree. Izv,TPI 137:93.98 145,
(MIFA 19:1)
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TRIFONOV, Yu.M,

T Shrchroni zation of an ultrahigh.frequency oscillator operating

toward a transmigsion line containing refleecting inhomogeneities,

Vest, Mosk. un, Ser. 3: Fiz,, astron. 18 no.3320.31 My-Je '63,
(MIRA 16:10)

1, Kafedra teoril kolebaniy Moskovskogo uhiveraiteta.
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ACCESSION RR: AP3001749 /G188, 55/000/003 /0026 /0051 /%Z

AUTHCR: Igifgggzi Yu., M,

TITLE: Synchronization of an shf oscillator with e transmission chennel
containing reflected irregularities

SOURCE: Moscow., Universitet, Vestnik. Seriya 3. Fiziks, astronomiys, no.
1963, 26-31

Rt
Py

TOPIC TAGS: wuhf oscillators, synchronization, mismatched lires, magnetrons

ABSTRACT: The dependence of the synchronization band of an shf oscilletor on the
phase and modulus of the reflection coefficient in the presence of nonrescran®
irregularities in the transmission line was irvestigated. The oscillacor,
system was consldered cn the basis .7 ar aquivalent ~ireuit with lumped

and & mismatched wavegulie contalning a ref. cting ziement., The ~oupl:

t’ne oscillator ¢ Uit end tie wavegulide was considered o o te

ronization bandwidth Del-a ¢ was 7.:_ 1 =c depend mairnily i

Iy

flection coerficient prase angle Phi, The ;arges-* syncaronization
oe ottained at Psil = {2r. + 1) Pi, wrnere ;. = Y, 2, 35 “ne smallest

is 81 Psl = 2n Pi, Experiments ~arris=d o4t .ln,r. 725A erd Gk
Card 1,2
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ACCESSION WR: AP3001769 O

showed that the smallest synchronization band corresponds to the values located i
in the center of the megnetron stable operation region and the largest, to those 2o
~ocated in the center of the unstable region. The Introduction of nonresonant :
irregular{ties into a transmission lipe results in a decrease by a facicr L' @
in oscillator circuit insertion g (where m = (1 + Ko)/(1 - Ko), Ko being ine
voltage 3tanding wave ratio) and an increase by the same factor of the
synchronization bandwidth witho:* azzential 1053 Of magne-ron output powr,
“"The 2uthor thanks I. I. Minakovaya for va.uable advise and for reviewin: tn=
rzoults of the work.” Orig. ar<. nas: 1°  somolas end 4 figures.

ASSOCIATION: Kafedra teorii kcletaniy (Deprartment of tne Thecry cf Oscill=zeions)
SURMITTED: 28Jun62 DATE ACQ: 09Julé} ERCL: 00 R
SUB CODE: 00 NO REP S0V: 00k OTHER: 000 o
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s/188 62/000/004/004/010
g 4 SR B108/B102
AUTHOR: prifonov, Yu. K.
b
TITLE: " Approximate theory. for settled operation of a multi-resonator
magnotron

PERIODICAL: iioScOW. Universitet. Vestnik. Seriya III. Fiziks,
astronomiya, no. 4, 1962, 45 ~ 54

TEXT: The total h.f. and constant currents to the anode are calcylated

as functions of the constant anode voltage boost, of the h.f. voltage, and , .
of the magnetron geometTry. The following formulas are recommended for Vﬁ
use in studying the nonlinear properties of a magnetroni constant

current:_ .. i S .
. . ) l —-N-s.- -
) A0y s$in7y. x (20)
e 2,6 ~ 4 : N N
: - Byr? (su : lns"‘+~'£"'---—z—u : ) -2—5 :
. a : I T N4 N=—d . R
,xVﬂmim"-
— - . '~2 L . i
card 1/4
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mismatch angle:

N psin N Moy pdin ¥ o—cwo, "(22) .
acos 2 sin - 2 h-] bsin 2 f- ¢ 3 .
. .
. Nov aa 2" %
4 e W,
o
b.—aﬂmrr'—-’: m‘fr_—-“ i (l—."'") (22)’
Ld
Ty - = 42 1,
iy 2" O IR AU T el '-l)l'!'
¢ = ‘:I;z Pt [N.__ (l s N) I N(H__n(' v
lZﬂ'{'i A .
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total current: .
{ = —l,,sinwl-*—‘,,m“s“" + ‘;N“COSW‘. . (24)’

R
N (25 ) ’
4xfoloByrdsin e

lon.= (N—2)V

(26).

. N
drfoloBir sin — |

16 oo Ny N

lpcax = N—2V
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N - number of resonators, ﬁ - half angular w1dth of gap, V - voltage

amplitude in the gap, Qoa - constant anode potential, A@ - boost over

threshold potential, B, - B(1 - 2w ﬁu ), B - magnetic field strength, w -

angular velocity of spatial harmonic, MQ

of anode block, 1 - angular width of one segment, fo - resonance frequency

- cyolotron frequency, h - helght e

. - ’ /‘h
of the magaetron oscillatory system, 8, = rc/ra, By = r1/-a, r, - anode

radius, Ty - radius of eleotron cloud corresponding to threshglad potential,

rY =7
c k

agreement with cxperimental data. There are 5 figures and 3 tables,

¥w%/0dq-2q%f, r, - cathode radius. These results are in good

ASSOCIATION: Xafedra teorii kolebaniy (Deparbment of the Theory of
Oscillations)

SUBHITTLL December 1, 1961
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