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BOCHVAR, A.Ae» akandemil, obshchiy red.; VIHOGB.AWZNRgﬁ". akademlk,

obshehiy rede; YEMEL' YANOV, v.S.; LEFIROV, A,pP., doktor tekhn.
nauk, obshehly rod.} ZUBOV, Aeley red.} ZVﬁgﬁy,rggLf red.;
PEREVERZEV, V.V., red.; PCHELINTSEVA, g &‘gaf‘?“ﬁﬁﬁmﬂ. Yo.I.,
gekhn.red. . ,

[Proceedings of the Sacond International Conference on tha
Peaceful Uses of Atomic RBnergy, Geneveé. 1958] Trudy Vtorol
mezhdunarodnoy konferentsil PO mirnomi ispol'sovaniyu atomoy
energli, Zhenevé, 1958. (Doklady govetakikh achenykh) Hoskves
1zd-vo Glav.upravspo ispol‘zovaniiu atommol oners. pri Sovete
Ministrov S5SR. Yol.3. [Huclear fuel and reactor metala] IAder-
noe goriuchee 1 reaktornye metallye 1959. 670 P (MIRA 12111)

1.»Internatioﬁal Cbnferencé on the Peadeful‘Uses,éantomic Bnerey,

24, Geneva, 1958. 2 Chlen—kprrespondent A SSSB?(for !bmol‘yanoy).
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o) auli., rod. tonaj PERSVERZY, o, rod.; PORELINTSEVA, Gitter
s MAZELY, Yo.I., tekhn. reds - L

[Transactions of ke International‘Conrerence-on The Peaceful Uses .
of Atomic Energy] Trudy Vtoroy mezhdunarodnoyikonferentsii po mir- '
nomu ispol!zovaniyu atommoy emergii, 24, Geneva, 1958, Isgbrannye
Doklady inos rannykh uchenykh. = Moekva, 1zd-vo Glav. Upravs po ispol'-
soveniiu atomnol energ. pri Sovete Ministrov SSSR. Vol.6. [Nuclear
fuel and ractor materials] JAdernos goriuchee' § reuktormye materialy.
Pod obshchei reds A.A.Bochvara 1 Emel!ianova VeSe 1959 702 Do
i - (MIRA 14:10)
1, International Conference on The Peaceful Uses of Atomic EneTeys
24, Geneva, 1958. 2. Chlen-korrespondent AN 88sR (for Yomel'yeanov).
(Nuclear fuels) (Nuclear reactdrs-—Materiala)‘
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T 56-2-31/51
¢. 1. , ~Prokhorov, Av u. ‘ : :

.

VA?THORS: Zverav,

- e

TITLE: The Fin® end Hyperfive Stemetiie of the - L
spectrum of Paronagnesic Krsonance ofﬁCr5+'in Corunduni
(Tonkaysa is erkhtonkaya-étruktura gpektra puramagnitpgoz

rezonansa Cr’% v korund:) : : L

PERIODICAL: Zhurnal Ekaperimentalfnoy i Toorutiohbukoy_Eiziki, 19_58,E
: Yol 34, Nlp 2, pp 0513 - 514 (USSR) : 7

ABSTRACT: First three works dealing with the same subject are mentioned.
The authors investigated in detail this spectrum et a fre-
quency of 37860 negacycles. The ~behavior of the energy levels

with an external nagnetic field being present is described

by an Hamiltonian nentioned herce The¢microstructure was in-
vestigated of a corundum monocryatalwwhich contained; chromium
in 1000-fold dilution. The position of the lines wes measured
for two orientations of the crygtal in the external magnetic
fie%g: 1) fhe trigonal axis 2l 2) the trigonal axis

Card 1/3 7z L T. In the first nentioned case three sbsorption lines were
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» 4y Fipe and Hyperfine gtructure of the Bpectrum of Paras S
magnetic Resonance of cpot in Corundum :

anSitioﬁs,between'the levels
‘ 2) -1/2 «»

rdy states

noticed which corraspond to the tr
with the following values for M 1)3—3/2f4;> -1/23
> +1/23 3) +1/2 er +3f2. In th& second case the ene
Eq9 €ns £, & form a mixture of states of various M,. Al-
togethér 6 gbso tion lines were otserved of which the first
three have an intensity which ia smaller by o orders of
megnitude than the last three. From the position of these
1ines the values of the constants in the spin Hanmiltonian
were determined. Proceeding fron these values the position
of all lines wvas computed. The experimental vnluestOincide
well with those computed. The apin-lattice relaxation time

] . '"ne hyper-

p obviously has the ordar of magnitude 107¢ sec : -
ted by means of a gsample contain-

-microstructure was investiga
ing chromium in form of 95 g crJ9; the dilution was 1 1 10000.
fhe hyper-microgtructre is only well dissolved in the case
of the line =1/2 <> + 1/2 with parallel. orientation and in
that of the line &, <> €, with vertical orientation, There
are 4 components whish corréspond o the. various projections
of the nuclear spin (1 = 3/2). The componenta do not have
Card 2/3 the same distance: The distance betweon the two imnner
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56-2-37/51

: The Fine and Hyperfine Structure of the Spectrum of Para~. ¢ Para~
magnetic Resonance of cr)* in Corundum .

ASSOCIATION:

SUBMITTED:

AVATLABLE:

Card 3/3

lines is less than one third of thet of the outer lines.
These irregular distances can be: explained by the existence
of a weak line in the center (which corresponds to the even
igotopes in the sample ). The following values were found

for the hyper-microstructure constants ‘A and BslAl = (16,8 &
+ 0,04).10~% ca=? ana | B] = (16,8 & 0,06).1074 cu~1. The
coincidence of these.values apeaks in favor of the practi-
cally complete isotropy of the hyper-microstructure. There
are 1 figure, and 4 references, ) .of which are Slavic.,

Moscow State University
(:oskovekiy gosudarstvennyy universitet)

Hoveuber 13, 1957

Library of Congress

1. Paramagnetic resonance-Spectrum:énalysis
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~ est energy level of the ion V
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v : 56==34~-4~‘4e/60
Zverev, Go Mo, Prokhorov A, M, ' :

The Paramagnetic Electron Resonance of the  Ion V3 %n :
Corundum (Elektronnyy paramagnitnyy rezonans iona V v korunde)

Zhurnal eksperimental’noy 4 teoretioh«akoy fiziki, 19)8,_
Vol. 34, Nr 4, pp. 1023 ~ 1024 (nssn) :

The authors inveatigated the apgctrum ¢f the paramagnetic
electron resonance of the ion V’" in & monoerystal of the
corundum Al 03. The spectroscopic basic s+ate of this ion

is 3 « The seven times degenerated orhital energetlc level
is spgit up by the electric field of the crystal into a

singlet and a triplet, the triplet being the lowest level.
This applies to crystal filelds of cubic symmetry. A crystal

. field of trigonal or tetragonal symmetry farther splits up

this orbital triplet into a dgublet and a singlet.. The low-
in a érystal field of tri-
gonal symmetry is & singlst (S = 1), degenerated three times
with regard to the spin., A line would have to be observel
which corresponds to the transition from the level Sz‘n + 1

3. “FIHJHH’ :H ! e 1“ {in's

T s T e [T
SLEL S o e S TRR Si E BA  {jT S
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’

: 34 56=344 48/60
The Paramagnetic Electron Resonance of the Ion V 'in COrundum

to the level S = - 1, In order to be able to 1nvestigate
this line its width must not bs too great, i.e, the ytme

of the spin-lattice relaxation must be mors than 107! 'gea.
In the lattice of corundum there exishe a strong eleotric
field of trigonal sgmmetry vhich drives the lower orbital
levels of the ion V°* far apart. Therefore the time of spin
lattice relaxation is probably sufficient{ly long & low tem-
peratures, In such crystal lattices, in which the axirl com-
ponent of the electric field is weaker,the lines of para=
magnetic slectron relaxation are pxobablg not easily visible.
The authors observed aoline of the ion V’* in a corundum
monocrystal at T = 4,2 K at frequencies of from 14 Q00 to
38 000 megacycles. When the temperature dropped to 2°K the
intensity of this line deocreased conalderably. When the tem.-
peraturs 3088, the line became wider and then disappeared.
At T = 777K this 1ine was not observed. The line congisted
of 8 aquidistant ggmponen*sn which c¢oxrrespends to the: nuclear
gpin I = 7 2 of V7', The line was vigible at parallel orien-
tation, The half life component of a usingle component was

20 Oersted at parallel orientation and the distance betwsen
the components amounted to 148 Osrsted. The apectrum can be
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5634~ 4-48/60

interpreted by means of . & glven apin Hamiltonian.The authors
thanked S. M. Grum—Grzhimaylo and A. A, Popova for the
production of the samples and Prof.-ssor A. I. Shalt'nikov
for his aid in = ecarrying out’ experiments at low tem-
peraturcs.There are 4 references, 0 of which are Soviet.

Moskovskiy gosudarstvennyy univeraitet
(Moscow State University)

January 16, 1958

1l. Corundum--Resonance
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N

S ' L sov/56-34-6»5o/51
AUTHORS: m—Z!ﬂIﬁ!&—QL_JLL Korniyenko, Le Sey. Manenkov, he A.,;
' Prokhorov, A. M. - h
TITLE: A Paramagnetic Amplifier and Generator on :the Basis of Chromic.
Corundum (Paramagnitnyy usilitel! i uenerator na khrOmovom
korunde) , ,

PERIODICAL: Zhurnal eksperimental'nOy i teoreticheskoy fiziki, 1958,
Vol. 34, Nr 6, pp. 1660-1661 (USSR) : :

ABSTRACT : The spectrum of Cr3 in corundum was’ investigated in prev1oua
" papers (Refs 6-9). The ion Cr’* within the corundum is placed

in an axial electromagnetic field which splits up the spin
quadruplet of the lower esinglet orbital level into 2 dublets
with the distance 2D = - 0,3824 cn™! betwéen them. For the
construction of the paramagnetic amplifier the authors use
the levels which (in the case that the crystal axis is orient-_
ated parallelly to the external constant paramagnetic: field)
are characterized by the quantum numbera N = 3/2,_1 1/2. If
the crystal axis is turned the states are: intermixed and the

Card 1/2 transitions between all 3 levels are allowed. The leVels
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| S0V/56+34-6- 5o/51

s Paramegnetic Amplifier and Generator on the Bais of Chromic Corundum

ASSOCIATION:

SUBMITTED:

Card 2/2

M=- 1/2, 1/2 ere used for the ampliflcation and the auxll-
lary radiantions excitate the transitions batween the 19V618
M = 1/2, -3/2. The frequency at which the amplification
(or the generation) is carried out is equal to ~3000 mega-
cycles and the frequency of the suxilinry radiation was equal
to ~ 15000 megacycles, At T ~ 2°K the system was excitated
by itself and changed over to the function of a generator.
The exact data concerning this amplifier will be published
later. The authors thank A. I. Shal'nikov for his help in
carrying out the experiments at low temperaturea. There are:
1 figure and 10 references, 6 of which are: Soviet.

Fizicheskiy institut im. P.N. Lebedeva Akadenii nauk SSSR
(Physics Institute imeni P.N. Lebedev, AS USSR)

b
April 1, 1958
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S0V /56-36-2-62,/63

Zverev, G. M., _Prokhorov, A. M.

—__________—-—/) ! .
. I E

The Electron Paramagneiic Resonance of Go“  in Corundum

(Elektronnyy paramagnitnyy rezonans,CQ + vfkbrunde).

Zhurnal eksperimental'noy i:teorehichéskoy'fiziki, 1959,
Vol 36, Nr 2, pp 647-648 (USSR) ' :

In a corundum single crystal which containg admixtures of
cobalt, the lines of the paramagnetidje%ectrbn resonance ;0f
the cobalt ion were detected at T = 4.2 K nt the frequencies
9800 and 37500 megacycles. All thege lines have a hyperfine
gstructure of 8 components, which corresponds to the ‘spin.

I = 7/2 of the nucleus 005 . If the magnetic field is parallel
to the trigonal axis of the crystal, an intense line is db-
served, the components of which (for ithe frequency 9800 nega-
cyclea), have very different distandeés. Iy the magnetic field
is perpendicular to the trigonal axis, the componentg of the
hyperfine struciure of these lines are equidiatant for both
of the above-ment%oned frequencies. The observed spectrum can
be ascribed %o Co?¥ of effective spin §' = 1/2. The hyperfine
structure was not investigated in detail; the g-factors
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R o4 S0V/56-36-2-62/63.
The Blectron Paramagnetic Resonance of Co° 1in Corundum’ x

(measured in the center of the line) have the values

By = 2.27 and g = 4.95. Besides an intense line, sone faint
lines are observed which have the hyperfine atrugture char-
acterisgtic of cobalt. In contrast to the ions Cr', Fe *, v+
in corundum, the ion Co°? has a noticeably longer relaxation
time, since at T =84.2°K the saturation effect takes place

at powers of ~10"" W. This is a translation:of this short
letter. : : : ;

ASSOCIATION: Institut yadernoy fiziki;Moskovakogo:éoaudérétuﬂnogO‘éuniVGrsiteta
(Institute of Nuclear Physics of Moscom State University)

SUBMITTED: December 16, 1958

Card 2/2
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8/058/61 /000/011/010/025
21,7400 . 058/A101

AUTHORS: Zverev, G,M.,_ Korniyenko, L.S., Prokhorov A M

TITLE: Investigation of electron paramagnetic resonance of 1ron-3roup ion«
in corundum

PERIODICAL: Referativn&y zhurnal. -Fizika, no. 11, 1961, 1%, abstraet 11V267 (V
sb. "Paramagnitn. rezonans". Kazan', Kazansk, wn-t, ‘1960, 7)

TEXT. The electron paramagnetic resonance of Fe, Co, V, Qv And Cu {ons. in: &X(.
the corundum lattice was experimentally investigated in a wide frequency (40;000;

10,000 Mgps) -and temperature (290°-1,7°K) range, The observed spectra were giver:

a pertinent theoretical interpretation, and the -values of the spin Hamiltonian
constants were determined, Electron paramagnetic resonance of Cu ions in corundum

was not detected, The valence states of ions in corundum were determined, and
relaxation times at liquid He .temperature were evaluated, The feasibility of

using Cr and Fe ions in corundum to design paramagnetic ampl*fieru was experimen~

tally demonstrated,

[Abstracter's note: Complete translation]

Card 171
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AUTHORS ;. Zverev, G. M., Prokhorov, i. M. . = :
—_— : e L S
TITLE: Investigation of the Spectrumépf Elsotron Pdramannetic§

Resonance}gf ¥3+ in Corundum ¥

PERIODICAL: Zhurnal eksperimentalinoy i beoretichaskoy fiziki, 1960,
Vol. 38, No. 2, pp. 449-454 D i

TEXT: A previous paper (Ref. 1) had already reported on the investigations
of the electron paramagnetic resonance spectrum in a corundum single orys-
tal containing 0.13% Vo*, The present paper offers detailed information,
and first of all, an interpretation of experimental results by the aid of
the spin Hamiltonian, which describes :the behavior of the three lowest !
energy levels in the magnetic field. The introduction offers several datsa
concerning the free Vo+ fon and the veanadium ion inperted in the orystal
structure of A1205, and a few general structural problems are discussed.

The. splitting of the lowest energy level of the v>* fon in fields of dif-
ferent symmeiry had already been investigated to explain the magnetic
behavior of vanadium alum. The level degeneration is schematically reufbﬁy/

Card 1/3
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e 82020 N
Investigation of the Spectrum of Electron s/056/6o/058762/21/061
Paramagnetio Resonance of Y3+ in Corundum BOO6/BQ11 j

presented in Fig. 1 and 1s disoussed (level splitting into a singlet and
two triplets). The spin-orbit interaction gives rise to a further split-
4ing of the lower spin triplet into a singlet and a doublet (Refs. 4-6).
The degeneration of the spin triplet is, however, coupletely eliminated
on the contamination of a orystal with rhombic symmetry - which in faot
ooours with corundum. Since already at¥ room temperature, and all the more
at lower temperatures, all of the energy levels except for the lowest are
not populated; only the lower three spin levels are of interest for: the
electron paramagnetic resonance, Transitions among these three spin:levels
can be observed by the method of the electron paramagnetic resonance.
Pig. 3 shows the pioture of such a resopance line of the Yo% fon in
corundum at V = 37,450 Mc/asec, T = 4,2 K. There were also

Cr3+ and Fe3+ jons in corundum, but their concentration did not exceed .

0.001%. Measurements had already been made in a wide frequenoy range
9,000 - 39,000 Mc/sec) at helium temperature., Such a resonance line
Fig. 3) consisted of eight hyperfine struotural components each, which

is indicative of a nuclear spin of the‘V51 of I = T/2. The Hamiltonian
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. | 82020 L
Invoatigation of the Spsctrym of Electron  5/056/60/038/02/21/061
Paramagnetic Resonance of V7% in Corundum  BOO6/BO11 j

by whioh thc'experimental resulis were atudied, tebds

2 A1D ' At Ave Aty Ata ATa viA’A ‘Ang ;:2
¥ = DS,° + g BE S, +g p(axsx + Hysy)‘ + A5, 1+ B(f.:sxle;syxy) + E(_sx -5 )s

1 1 ' , e L .

where gx 9 gy 5 and §z are the projections of the effective electron.
~ oA A o o ;
gpin, Ix, Iy9 and Iz the projections of the.nuolearjspin, Kx, Hy, and

Hz the projections of the field strength vector, g, .end g, the fgétorb

of the spectroscopic splitting, P the Bohr magneton; D the congtant

of primary splitting, E the eonstant of the rhombie field; A and Biare -
constants of the hyperfine structure, The constants of the Hamiltonian
were found by the authors tec be ;

gy = 1915 £0.002; D = (7.0 + 0.3) om™'y 1Al = (0.959 4 0.005)+10"2cn" "

[E1¢< 10"%cn"!, The results are discussed. The authors finally thank
A, A, Popova, R, P, Bashuk, and A, S. Bebchuk for their agsistance, -

. %?ere are 4 figures and 11 references: 5 Soviet, 2 Dutch; 2 British, ‘and:
meribain ' : ' ' :

Card 3/% Tash /1/"'(,«.',/«_4,/- ‘;‘)/77 s/'..'_g' INas o S"v.Lanl(_ [C;,,, '
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o 82600
: s/os 60/05_9/01/08/029 |

i

AUTHORS: Zverev, G. M., Prokhorov, Ao M,
o

\ i . .
TITLE: Electron Paramagnetic Resonancéyand Spin Lattioe Relaxation. 7
of the Co> Ion in Corundum ﬁ. o o \

PERIODICAL: Zhurnal eksporimental’noy 4 teoreticheakoy fifiki, 1960,
Vol. 39, No. 1 (7), pp- 7 65

TEXT: The purpose of the present work. wa.s em investigation of the

electron paramagnetic resonance of the Co * ion in corundum, its
theoretical interpretation, and a determination of the spin lattice

relaxation time. The energy levels of the 002 ion which, as a free ion :

in the ground state, has a 4F term corresponding to: ‘the 3d7 oonfigura-
tion,are split in the corundum crystal by the Stark:effect of the :
electric field of the neigléxboring ions. The electric ”field_ in the _
crystal is formed by the 0°" octahedron, and has mainly cubic symmetry

with slight trigonal) impurities. The behavior of the ‘70024» ion in the

Card 1/&3
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82600 ; : :
Electron Paramagnetic Resonance and Spin Lattice 5/056 60/039/01/08/029
Relaxation of the Co“* Ion in Corundum B006,/B0OTO. ,
crystal field, and the splitting of the line are invastigated in the
introduction. The experimental results dre then mentioned (Which have
partly already been publiahe% in Ref. 8). The spectrum of the electron
paramagnetic resonance of Co°* was investigated at 4.2°K. It consists of.
two groups of strong lines which show eight hyparfine¢-structure companents

(1=7/2 for 0059), and some groups of weak lines characteristic of cobalt
hyperfine-structure. The intensities of all lines diminish with decreas-
ing temperature; that means that the lines are due to transitions between
levels of the lower Kramers doublet. For the constants of the spin
Hamiltonian of the lines 9000 and 38000 Mc/sec, the following velues
were found: -

Iire I :

g" = 20292 i 00001 ) GL " 40947 j;ouOO}

A = 3.24 3+ 0.01 "B = 9.72 + 0.05

Line II :

gy = 2.808 + 0.003 g,= 4.855 + 0.005 ‘ - ;
A = 2.08 + 0.09 B = 13.10 £ 0.11 (A and B in 1077 en”')

Card 2/4 3
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‘Electron Paramagnetic Resonance and Spin Lattice S/C§6.60/b39/01/08/029 -
Relaxation of the Co2* Ion in Corundum BOOé/BOTO L

Fig. 1 shows lines I and II for parallel orientation,:the magnetic ffeld?

increasing from left to right. The lines I and II belong to different

non-equivalent ion systems. The existence of the two ion systems oficoz+f,
in corundum is then discussed on the basis of the lattice system shown in
Fig. 2. At the same time, brief mention is made of tha calculation of thae
bhyperfine structure constants A and B. The spin lattice relaxation = .

time t} in corundum for a cobalt concentration of 10j?% at. helium

temperature was determined by the method of saturation of ﬁh#'reacndnbo
lines. At 4.29%, ¥y was found to be 1 sec which is abnormally high,

while, at 22°K it was only 3’».,10-B sec. Fig. 3 shows the temperature : ..
dependence of 'L’1,, From 1.8 to 4.2°K9 r1 is inversely proportional to !

temperature. Some details of the experimental method, and the temperature
dependence of T, are discussed at length. The authors thank P, K. Bashuk
and A. 8. Sebchuk for preparation of the samples and L, S. Kornivenko
for dIscussions. There are 3 figures and 16 references: 4 Soviet,

9 American, 1 Dutch, and 2 British, '

:/;574 /L’Iu,e.,/e,o\_.r‘ W‘PA;’_S;C.S m‘o,SL’.otU S’L&*‘L Lwiv,
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82613 . _ »
$/056/60/039/001/029/029
2% 6200 o » B006,/B063 - S
24 6520 o :
AUTHORS: Zverev, G. M., Prokhorav, A. M. .
TITLE: Blectron Paramagnetic'Resdnangéyof Vanadium in Rutile\'
PERIODICAL: Zhurnal eksperimental 'noy i ‘te'oretiches:koy fiziki, 196d, : \/ '
~ Vol. 39, No, 1(7), pp. 222-223 ! o '

TEXT: In TiOp containing a 0.01% vanadium impurity the authors
detected an electron paramagnetic resonance (e.p.r.) spectrum that
consisted of two lines showing a hyperfine structure (split into eight
components) characteristic of V5! (nuclear spin 7/2) For 5 = 1/2 and
I = 7/2 the €.p.r. spectrum of vanadium is represented by the spin

) A A A A A AR ALK
Hamiltonian % = BxBHy Sy + gyﬁﬂysy + 8zPHzSz + AyxIxSx + Ay,'[ySy + AzL,5,,

where g - anisotropy factor of the spectroscopic splitting, A - constant
of ‘hyperfine structure, and f - Bohr magneton; z is in the tetra onal.
axis, and x and y run parallel with the directions [11(3] and DTO o The
following values were determined for the Hamiltonian constants at 779K

Card 1/32—
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82613

Electron Paramgretic Resonance of 8/056/60/039/001/029/029
Vanadium in Rutile : , BO06/B063. S

and 9800 Mc/sec: gy = 1.955%0.001, 8y =‘1.91510.001gﬁgz = 1,912 10,001;
Ay = 14.1510.07,_.&y = 3.0910.03; and Ay = 4.4110.03,ij, Ay; and A, are
given in 10-3cm=1. Other frequencies and temperatures yielded the same
results, i.e., the constants were practically independent of temperature
_and frequency. At room temperature vanadium showed na €.D.T. in rutile.
The lines became narrower with dropping temperature;,and at 90°K their
width was 3.5 oe, after which it remained constant. This width is
supposed to be due to spin-spin interaction of paramagnetic vanadium .
ions. The spin-lattice relaxation of vanadium ions in rutile was
measured by the method of continuous saturation. At 442°K it was
2.10'19ec, and at 909K, 6.10‘6sec. In the case of saturation, a line
broadening was found at 909K, which confirmed the above-mentioned
assumption on the nature of the line width. All experiments indicate
that vanadium is incorporated in the rutile lattice in the form of V4+
ions. R, P, Bashuk and A. 8. Bebchuk are thanked for having ‘supplied :
the specimens used. There are 3 non-Soviet references. ;
Lust flwolea r +7% \/ Sres - /)/,:.5' &6 i S %,g,’f‘g_ /( /i ,'Uﬁ;
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63758 :

| ) ' | é/05§[62/039/003[003/045 |
S .B004/BOGO - T
24,.$400 (10351085, 111 ¥ | 1004/ 506 R
'AUTHORS: - Zverev, G. M., Prokhorov, A, M. 5
_— ; v S Lo ) R
TITLE: The ‘Cross Spin Relaxation in the ijm;fiﬁo'Struotufgéoféthe

Electron Paramagnetic Resonance of o7 in Corundum W’;

Vol. 39, No. 3 (9), pp. 545 - 547 T :
TEXT: The authors discuss the effect of cross refaxatibﬁ (Refs.jf—4): p/><(/

PERIODICAL:  Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,

occurring in spin systems with little differing resonance frequencies,
They studied the cross - spin - -relaxation of transitions corresponding to
different projections of the nuclear spin. The cor:ndum sample used
contained 10-2 % of Co,-the time Ty.0f the spin-lattice relaxation was
1.2 sec at 4,2°K. The trigonal axis of the crystal was parallel to H |
(outer magnetic field), the width of the' individual components of the:
hyperfine structure was 7.5 oersteds, the distance between the ' =
components was 30 oersteds. The sample was placed into a resonator which

was modulated to two close frequencies V4 and Yo ~ 9200 Mc/sec. The

 Card 1/3
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83758

The Cross Spin Relaxation in the'Hypérfine s/056/5o/059/003/oo3/045
Structure of the Electron Paramagnetio : o 3004/30
Resonanoe of Co2+ in Corundum . :

11nes of the electron paramagnetic resonance were. obaervod at the
frequency +v4 by means of a superheterodyne radiospectroacope. The
frequency Vs supplied the saturation pulse. The reéstoration of the line
intensity after switching off the saturation pulse was raecorded by means
of a cinematographic camera..A figureillustrates the relation ‘

log(J, - J) = £(t). J is the absorption intensity, proportional to the

fllling n of the spin levels, J, is the absorption intensity in thermal
equilibrium. The curves are given for itwo cases:: 1) All of the eight
components of the hyperfine structure were saturated to one level, The
relaxation is then expressed by n, - n = A exp(-t/Ty) (1). 2) Only an:
outer component was saturated by a short pulse. The relaxation is in this
case faster due to spin-spin interaction. The calculation was made here

~on the following asaumption: a) the erosa relaxation baslyesn each .

neighboring component pair oan be expresnsd by the samiy parameter | T,Q.
the crogs relaxation time, b) only the spin-apin interaction of -
neighboring components is taken into account. The authors obtained
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o

The Cross Spin Relaxation in the Hyperfine S/OS 60/039/003/003/045
Structure of the Electron Paramagnetic BOO4
Resonance of Co2* in Corundum :

equation n - ng = ;g; ji'exP( A t), = 1/T + cj/T12 cy are

‘

conditions. The experimental data corresponded to a Ty12.0f 0.27 sec.
While T4 depends on temperature, Tio was constant between 1.8 and 4._ K.
There are 1 figure and 4 references: 1 Soviet and 3 us,

constants, the coefficlents Aji are dependent on the experlmental % ﬁ/)<(/

ASSOCIATION: Institut yadernoy fizikl Moskovskogo goaudaratvennogo

universiteta (Institute of Nuclear Physics of Moscow:
State University)

SUBMITTED: April 9, 1960
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I " ZVEREV, G.M, -

Speotvoacope for investigating spin-lattice’ rolaxation of 0
paramagnetic substances in the temperature rdmge from 2 to 60V K.
Prib.i tekh.eksp. 6 no.5:109-112 S5-0 '61, 1 - (MT.RA 143110)

1. Nauchno-iseledovatel ‘skly institut yadernoy i'izik:i. Pbalrovskogo
gosudarstvennogo universiteta.:
: (Spectroacope )
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ZVEREV, G.M.; PRCKHCROV, A.M.

Electron paramagnetic resonance of the V34 ion iin comndum. Lhur.
eksp. 1 teor. fiz. 40 no. u 1016-1018 Ap '61. - | (lmu 1u 7) ‘i

1. Institut yadernoy fiziki Moskovskogo gOSudarstvennogo
- universiteta.

(Paramagnetic resonance and relaxation)
“(Corundum--Electrin properties)
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s]o%/ét /040/006/010/(531

B111/B201
Zverev, G. M. ‘
TITLE: Wature of spilu-laktice intéruotion in chrdmium’coruhdum,;I

PERIODICAL:  Zhurnal eksperimental'noy i teoreticheskey fiziki, vé 40,
no. 6, 1961, 1667 ~ 1671 : DR

TEXT: The spin-lattice interaction plays.an important part in paramagne~
tic anplifiers. Various mechanisms have been offersd in'previous pupers
to explain the interaction, but none has proved fully satisfactory.’ The
author assumes, that several mechanisms participate in spin-lattice re-
laxation. All of his experiments have been conductad with 9400 Mc/beoj
by the method of continucus saturation, The gpin-lattice relaxation .
time has been determined in corundum specimens of a uniform concentrationm,
but with different contents of defects. The lattgrfuerefproduced by .
fast neutrons or gamma irrediation in a reactor, thelr concentration was

of the order of 1019 cm°5.‘ In irradigted ppecimens with:ia Cr conteht‘df
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- B111/B201

Nature of spin—lattice interaction..- .

-1/2 transitionsf

2-10’4, the spin-lattice relaxation time Ty for 1/2 » -1/2
with parallel gpin orientation was three times less‘than‘that—of non«

jrrediated specimens having the same ghroaium concantration. At d oon=
‘centration of g-10-4, 1‘1 of & test gpecimen wes les8. a 4,20K in both
g8 were found: to

e of T7°K the relaxation tim

experiments. At o temperatur
coincide. The guthor states that phonon effects are of some importance
content onlye A specialwapparatus was used to

in case of gmall chromium ‘
determine the temperature dependence of the relaxatlion time (G M. Zverev,
pTE (in print))- The attached figure shows resulip ror aifferent Cr
contents. The curves nold for transitions 1/2 4+ -3 /2 with en angle of

0 = 5°. curve 1 refers to 8 chromium-ion concenttat

curve 2 holds for ¢ = 8-10’4, and curve 3 for ¢ =;2.8-10“ . Curve 1 .
corresponds 10 the Kroniger-van Yleck mechanisuaj uP 1o 509K absorption
processes and emission of individual phonons prevaily while the phonons
show a Raman effect at nigher temperatures. ( _ past hov & nevw
t higher concentrations of paramagnetic,ions;

mechanism plays & role &

jon of ¢ = 2-10" 7§
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- Nature of spin-lattice interaction.. : B111/320j~ o A

P
0

"It corresponds to an exchange interaction between the' ohronium ion pairs. .

- To explain the plateau in curve 3 it is necessary to nssump a heat ex~ = !

-ohange reservoir batween spin system and lattice, Av Av Manenkov.is .l

“.mentioned. Professor A. M. Prokhorov is thanked for valuable advice, ' ’

©N. I. Naumkin, N. G. Petblina and V. P. Kiryukhin for their ‘essistanpe |

“in the experiments. There are 1 figure and 18 refersnces: 3 Sovietsblog

. and 15 non-Soviet-bloc. -The two most important references:to English~ -

" language publications resd as follows: R. Kronig, Physica, 6y 33, 19393 .

J. H. Van Vleck, Phys. Rev., 57, 426, 19403 A. 1. Skwalow &t. el., Phys.: .

-~ . Rev. Lett., 3, 271, 1959, L : _ R

. ASSOCIATION!  Institut yadernoy fiziki Moskovskogo gésudafstvennégq uni- f
versiteta (Institute of Nuclear Physics of Moscow State - i ./ =
University) 7 L - f

'SUBMITTED: January 30, 1961 _ DR B




"APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R002065710004-6

APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R002065710004-6" ;

SHAVLOV, A.[Schawlow,A.]; FOGEL', S.[Fogel,S.}; DALBERDZHER, L.
{Dulborger, L.]; KORNIYENKO, L.S,[translator]; AVEHZV, G,M. |
[translator]; MARKOV, V.N,[translator]; SHMAONOV, T.A., red.;

POPOV, R,Yu,, red.; IOVLEVA, N.A., tekhn. red,

(Optical masers (lasers)Cpticheskie kvantdvye géneratﬁry
Moskva, Izd-vo inostr, lit-ry 1962, 114 p.
(MIRA 15:11)

(lazery).
Translated from the English,
‘ (Masers)
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ZVEREV, G. M,; FROKHOROV, A, M,

e

"I:veatigation of ESRof Co 1in Ti0, "
Report presented at the First Intarnati.onal COnferonce on

Paramagnetic Resonance, Jeruaalem, Israel, 16-20 July 1062.
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3h231 : ‘ -
s/18 /62/004/002/014/051
~ B102/B138
24,2500 (1655,044,163) 13
AUTHORS‘ Worniyenko, L. Sc, PrOkhor'ov, A, Mog and‘
fmirnov, A, I. , : _
TITLE: Electron paramagnetic resonance and spinflattﬁca relaxation A

of the Er’' ion idi'e CdF, single crystal |

.

PERTODICAL: Fizika bverdogo tela, ve 4j mo. 2, 1962, 392-395

TEXT1 1?.1'5+ was introduced as an isomorphic impurity into cdﬁ'z', in vhich ;
the fluor ions form a cubic 1attice, the Cd ionsa being in the centeraAof
cubes formed by the anions. The Er3 ions replace Cd ions. The e. P T
measurements were made at 4.2 K, with several different frequencies and

for an Er3+ concentration of 0.1%. The following speotrum parametera' ;
were determined: ' ' P L)< {

Card 1/@ Q/
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3h231 :
8/181/62/004/002/014/051 . -

EBlectron paramagnetic resonance and ... Bi02/B13%8 -
v, Mc/sec g A, oa”,
9500 6,758t0,010 ' 73.041.0
25800 6.745+0.005 - .
72000 6"735.*.0'005 73(.9;1-'1.0(

The frequency dependence of the g-factor is due to the contributions of
the wave functions of the excited states. The field-induced change of
the g-factor can be determined by using perturbation theory:

[ Gs]

g, ig the g-factor at B-O,./\- Landé factor, fia the mean diatance tcithev
nearest upper level of the state group (2)1 {t -1-2, t%» 2 . ll;

Card 2/§ q
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3u231 :
§/181/62/004/002/014/051
Electron paramagneiic resonance and ... B102/:1 ¢ _ .

',(ﬂ and ,2} denote the ground and excited states.

A= (2031i0.03)u10—2cm'1. Spin-lattice relaxation wag studied by the

continuous saturation method and by the pulse method with 3.2 cm waves.

The temperature dependence of relaxation tine T] was determined by several

methods, e. g. between 16 and 18°K from epr line brdadening° Though

S. A. Alttshuler has developed a theory of spin-lattice relaxation of
rare-earth ions, (ZhETF, 24, 691, 1953), the experimental results fer Erot
ions in a cubic lattice can only be explained gqualitatively. At

T<4.2°K, 'qﬂm—1, at higher temperatures the course of @a(T) cannot be

described by an exponential law of the 7;~T*n type. 'This is due to

anomalies caused by cther bi- and trivalent ions. L. M. Belyayev, ‘

Khe S. Bagdasarov and V. Ya. Khaimov-Hal'kov and P. P. Pashinin are thanked
for help. There are 1 figure, 1 table, and 13 referances: 5 Soviet and ’
B uon-Soviet. The four most recent references to English-language O(
publications read as follows: M. Dvir, W. Low. Froc, Phys. 80%., 75, 134,

1960; W. Low. Paramagnetic Resonance in Sclids. p. 130, New York - Lomndcn.
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3231 |
5/181/62/004 fove /014 /051
Electron paramagnetic resonance and ... B102/B138 S

1950; ¢. B. P. Finn et al. Proc. Phys. Soc., B77 éﬁﬁ, 1961; 3. N nqkhi
et al. Proc. Phys. Soc. B73, 942, 1959, ’ toen v e ”“'ﬁ

ASSOCIATION: Moskovskiy gosudarstvennyy universitéf'imo_l.{¢ V. ;

: Lomonosova (Moscow State University imeni il. V. Lomoncsov)
SUBMITTED August 14, 1961 |
3+

T,

Fig. Time dependence of for Er : B = .
1 : ' : : L%/
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ZVEREV, G.M.; PROKHOROV, AM,; SHEVCHEM(O, A K.

Mechanism underlying the effect of & vanadium admi.xture
on the spin-lattice relaxation of chromium in corundum, L
Fiz, tver. tela 4 no,11:3136-3143 N '62, . (MIRA 15:12) :

1. Koskovskiy goauda.ratvennyy univeraitet imen:l.

M.V. Lomonosova. '

(Pa.ramagnetic resonance and relaxation)
(Nuclear apin) :

i} I'II”LHI i N TH PSR SRR T I
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ZVEREV, G.M.; PROKHOROV, A.M,

w . . . . , N
Electron paramagnetic resonance of rutlle containing cobalt, §
Zwr, eksp. i teor. fiz. 43 no.2:422-425 Ag '62, (MIRA 1616)

1. Institut yadernoy fiziki Moskovskogo goéudhrstvenhogo univeisitéta.
(Paramagnetic resonance and relaxation) (Rutile) (Cobalt) =~
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- » ) ' s/b56/62/o42/oos/ooe/oso
21900 . - B125/B108

AUTHORS s Zverev, G. M., Petelina, N. G,
O ————————————— & )

Electron paramagnetic resonance of Co2+ ionaiin oorunduh

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, V. 42,
no. 5, 1962, 1186 - 1190

¢’

PEXT: Various versions of the theory of electron pdiamagnetic resonancé :
of Co2+ are checked., Cobalt ions in the Al O3 lattioe form twe nonequi-

valent systems with a common axis of trigonal symmetry, but with different
constants 6f the spin Hamiltonian. The following values were obtained
from measurements of the 8, factors: -

V, 109‘cps Lo 9 37 7 T1
ion system I | 4,947 £ 0,003 | 44936 £ 0,003 | 4:936 % 0.003
ion system II 4.855 * 0.005 4,850 t 0,005 | 4.850 % 0.00S
The results for 9-109 are taken.from G. M. Zverev and A. M. Prokhorov
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v 3/056/62/042/005/008/050
Electron paramagnetic resonance... B125/B108

(2hETF, 39, 57, 1960). The high values of g for I and IT at 9+ 109 oyclea

are probably due to the circumstance that at this frequencj the hyperfine
structure is comparable to the mean magnetic field strength. The
experiments do not confirm the expected diminution of gJ_with 1ncreasing

frequency. The temperature dependence T (T) of spin-latiice relaxation

time was measured by the method of continuous saturation using a 3. 2-cm

microwave spectroscope. The follow1n§ g }ation is fairly satlsfled for:

the system I at9- 30%: Ty - 1.6-10" I/kT gec, while

-12 6II/kT is satisfied for the system II at 14 - 269K, Below

4.2°K, T is inversely proportional to T in both eystems. 61 - 110 ¢ 15
-1

em” ', 8.0 = 185 L + 20 cn™'. The experimental form of 11(T) is explained by

the relaxation process through an excited state, as suggested by H.Orbach
(see reference) for magnesium-cerium nitrate. This excited state is .-

T1=10

respectively 110 cm -1 and 185 cm -1 above the ground state for the ion
groups I and II. The process mentioned above determines relaxation a8,
far as 309K. The g-factors and the spin-lattice relexation time of Co
Card 2/3 S . :
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Electron paramagnetic resonance.... : Bi25 B108 1

ions in an A1205 lattice can be explained under the paual nesumptions oh :

the character of the crystal field (A. Abragam, M. H. L. Pryce. Proc. Roy.
Soc., A206, 173, 1951). The valuas of & determined from the relaxation.
experiments are suited for stricter calculations taking acoount of the
covalent bond. "Two-stage" relaxation must play an:important part also in 3
the other ions of the iron group. There are 2 figures and 1 table. The \f
most important English-language reference iss C. B+ P. Finn, R. Orbach,
W. P. Wolf. Proc. Phys. Soc., 77, 261, 1961. ' o '
ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvannogo ,
universiteta (Institute of Nuclear Physlcs of Moscow State
University)

SUBMITTED: December 23, 1961 : ? b 2
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AUTHORS: <Zverev, G. ¥., Karlov, N. V., Korniyenko, L. 8.y - NS
Manenkov, A. h., Prokhorov, A. M. } : ' i ;

TITLE: ' Application of paramagnetio erystals in quaitum electf¢nicb»j
 PERIODICAL:  Uspekhi fizicheskikh nmauk, v. 77, no. 1, 1962, 61 - 108

TEXT: \Western and Soviet studies during the period 1932 - 1962 conceérning

the progress in the application of paramagnetic crystals for building |
guantum devicés are reviewed. In these devices, which are used in the
fields of radio and optics, negative temperatures are. produced by ; D
euxiliary radiation. The following problems are discussed: energy levels —
of paramagnetic ions in crystals; relaxation phenomena in paramagnetic
crystals; (paramagnetic) quantum amplifiers of the radio range (paras
magnetic resonance amplifier PTY (RPU), paramagnetic progressive wave ;
emplifier NYED (PUBV)); quantum generators and amplifiers of the optical
range (optical quantum generators with ruby and fluorite, quantum ampli- .
fiers, quantum counters), Finally, the great progress achieved in quantum
electronics during the short time of its existence is pointed out: L

.
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establishment of highly accurate frequency standards for various purposes-
development of low-noise paramagnetic amplifiers of ‘the radio range and’ of.
optical generators having a high degree of coherence and high spectral |
radiation density. The quick progress of quantum electronics and its pPro-:
aising prospects,are the consequence of its development on the basis of
already existing technologj. Progress wes first achieved 4n the radio o
range, and later in the optical range. At present work is in progress in
developing the entire range, including the submillimeter- and distant !
infrareé range. There are, 27 figures and 134 references: : 45 Soviet-bloc
and 99 non-Sov1et-bloc. The four most important English-language refer-;
ences are: J. R. Singer and S. Wang, Second International Conferenase on ,
Quantum Electronics, Berkeley, 1961; W. G. Wagner and G. Birnbaum, Second
International Conference on Quantum Electronies, Bcrkeley, 1961; :
. u. Hellwarth, Phys. Rev. Leut., v. 619 (1961); A. L. Schawlow,

G. EZ.-Devlin, Phys. Rev. Lett., v. 6, 96 (1961)
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GENERATION OF MILLIMETER WAVES IN OPTICALLY PUMPED RUBY
(USSR)

Zverev, G, M., A. M. Prokhorov, and A, K. Shevchenko.

Zhiwrnal eksperi-
mental'noy i teoreticneskoy fiziki,

v. 44, no. 4, Apr 883, 1419-14]8,
S/OSG163/0'{-4/004/042/044

Experiments have been conducted using a ruby laser at 77T
level ruby millimeter-wave (35-50.1g9 ¢
temperature. Emissica

°K to pump 2 three-
ps) generator opa rating at the same
from the nitrogen-cooled ruby lager passed through
d sysiem ol mirrors and a lens onto ihe end of a nitrogen-cooled ruby which
SEVEl a5 & ..l meter-sand Tesonator and whose c-axis was pdrpendicular to
the exterra. magnetic feld. Emission from the generator 'uby was detected
By a reflector-type superheterodyne radio Spectroscope which also controlled

Card 1/2

i




eExRRATION oF MILTETER VAVES {Cantea] 8/056(63/0uLf ook okafoln

" the required magnetic field. The detected outiput, along w

ith the photomulti-
- pier-monitored lager pulse signal,

was displayed on the screen of a puls e
pn. The generated millimeter- band power output was - 10°
T.5510n had he muatipie- spike form observed in rf-

-C generators. It was calculated that the maximu:n power ideally obtain-
= :e

np.e used (0.05% chromium ion concentration) is 1,7 mw in a
ration of ~ 150 psec, {BB]

“pumped paramag-

a Tl
ptlse with a duy
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ACCESSION NR: AP30031: S/0056/83, 044,905 ,1250 352

N4
AUTHOR: Zverev, G. M. S
\
TITLE: Temperature depfndence of spin-lattice relaxzutf;c-n}o! tetravalent :
vanadium anion in rutile \Y
1A

SOURCE: Zhurnal eksper, {, teor. fizild, v. 44, no, 6, 1963, 1859-1863
TOPIC TAGS: gpin-lattice relaxation, epr, tetravalent vanadivrmn anion, rutile

ABSTRACT: The temperature dependence of the spin-lattice relaxation v of ‘he
V* “ ion in rutile was experimentally investigated in the temperature range be-
tween 4.2 and LI0K. The cor entration of the paramagneile iogs was s g0, |
~ All' measurements were conducted with the tetragonal ¢ muis of rutile parallel
to the external magnetic field. It was found that between 4.2 and 10K, v is in- .
versely proporticnal to temperature (T). Between 10 and 30K, v varies approxi- \
mately as T~ >+ Some deviation from this proportionslity wis ohserved in the i
range of V—-71K, At temperatures between 70 and HTK, 2 81102 expl &/ kY, :
Card 1/2
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ih . -1
where ) is the excited state of the V** fon 650 cm = abova the ground state,
‘*1“'1 is *esoonsd: e ’or spm—" attice relaxation in this femoerature '-anp"! The

1}:..‘3]- mqb,ﬂkﬂl xuq lUUE“V"ULU .ﬁ‘ uuq ED DL i[xg:'uvd 3
{cal-with: éxperimenfal ddja indicatel that the i)
spin-lattice relaxation of tatmvalent vanadium anfon in vutile is caused Hy ontical
phonons or is due to a higher-ovder process in which four acoustic phonons par-
ticipate in the relaxation. ''"The author thanks S. A. Al'tshuller for a valuable
discussionand Y. V. Makarenxo for his help in making meag:rements. ' Orig.
art. has: 4 figures and i formula.

ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarsivennogo universi-
teta (Institute of Nuclear Fhygics of Moscow State University)
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TITIE: 's_piln' latt'ic; roaxation of the Er3* im in single éx‘yftjaeula ol' Cd? ,, B{!F“'z‘.' ,-: '

and CaPz

'SOTRCE: Fizika tverdogo teljt,- v. 6, no. 1, 1964, 96-100

TOPIC TAGSt spin lsttice ielmtioh, cadrdun flﬁoﬂdo, harium fl\t&ddé,—calciiim _ =

flvoride, paramagnetic resopance, rolaxation time tempersture dependence, elastic .
acattering, two phonon process, direct rolaxation process, uqited ‘atate i

S iBSTRACTS The authors hag? exveined both parenagnetic resonence spoctra and rolxie
4

';ff tion proceases for the E fon in single crystols of Cdl’z. Bnl"z, qnd Con. Spin~ .
lattige relaxation times ware measured for 3-cm and 8-um waves at tamperstures

renging from 1.6 to 25K., The results are susmarized in Figs. 1-3 Qf_the-snelbcnreu.t’ ’

_At termperatures above that of liquid helium, relaxation is determined by the tro-
phonon process of relaxation ¢ h the excited state. This time depends expo-
neatially oo temperatures ¢ A exp -..%).' ‘M temporsturea of 1.6-4.2K, direct

“relaxation processes m_'eéipl_seuud by heating of the phorén spectrun, The . e

N
-k .
s Y .’
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dependence of relmtion tim on unperakmo u stmngez* then oxpamd for ordim:y
' direct processes. -As mechanisma of phoncn relaxation the authore suggest cross

" relaxation snd the 1nolaotic acuttering of phnnonn by phom Orlg. art. hasn 5 3 :
; figures. : ’

' -
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Assccu'rrmc lbskova!d.y gocudaretwnny'y mivorcitet !.n. ll. V. !mmmoam (l&oseov .
State University) 3 '
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.. ORG: tona ,

TITLE: Investigation of spin-lattice relaxstion of a pasitive trivalent ﬂ:&iun; fon ‘in|:
cadnitm fluordde and calcium fluoride single crystals in the 3-70 G frequancy dange.
S

v 1 . i
SOURCE: Flzika tvardoga tela, v, 8y wo. §, 1466, 1379-L30), i
TOPIC TAGS: spin lattice relaxation, erbium, ion, fluoride, calcium fluoride, dad-
nium compound : _ : o IR
The pulse saturation method was used for 'meastrft'ﬂq'g the -relaxatiqu times vy
_ion in cdr, and-CaFy “single crystals at frequenicies From 3 to 70 Ge It
o | was found that relaxation. time decreases with an Increase in frequency (from 400 to -
“1 200 usec when the frequency is varied from 38 to 71 o). In the short-wavelengthi® e
| reglofr of-the-millineter, range, the experimatal data may be approximated by a ppwer

function of the form w = 13lay2 : ngth of 9.4 cm shoyed a i
shorter relaxation time . reduction from 180 to 65
usec) with 1) being very nearly proportional to v. The edperimental data in totality
may be spproximated by a functfon of the form = _ g b

-

e
S
B
i
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@ 18 in gac’} ‘and v.4s in Ge. T eld mc?ea‘fes
sharp:.. - reduction. - It . ig SR 0 that! i lientding . of, | lréso=:

: ‘nance phonons has_avconsiﬁeéablq:effactqdn_rélaxationﬁof»éé5ium:Aoﬂs;so”thdt'rél'xa-qc :

;'7:jtzen of the line from even isotapes of the trivalent erbliin ion is impaded by the lack| :

of resonance phonons. As a result, tha transfes of épin dhargy to the lattice is af-
fected to a graat extent by crogs relaxation to the ‘wuings” of the line which are
formed by trivalent erbium fons located in axial erystal fields of varying strength
and symmetry. The obastructfon to relaxation is relieved by this cross relaxation
which introduces phonons in a wide rdnge of frequencies. The effect is amplified when
the 'wings™ overlap the spectrum of impurities which have a short relaxation time.
This type of mechanism gives a qualitative description of the experimentally observed
relationship between relaxation time and mgretic field idtensity in weak fieids but
becomes less significant as the magnetic field intensfty fncreases. The expérimental
results depend congiderably on the purity of ‘the specimens studied and the concentra-
tion of erbium fons in various enviromnments. The authors are grateful to P. P. Pashi-
nin for giving them the opportunity to carry out tle experittant om the 9.4 cm wave-

length and for valuable consultatfon. Orig. art. has: 1 figure. (14]
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TITLE:  Destruction of ruby and leucosapphire: crystals by high-ihtengity lager beama‘, s

AUIHOR:  Pashkov, v. A.; Zverev, G. M,

SOURCE: ~ Zhurnal eksperimental'noy i_teoretiéheskoy fiziki;,v- 51;=no.'3, 1966,%
T1-1179 . . , : T

| TOPIC TAGS: nonlinear optics, stimulated Brillouin seattéxj;ing,huitiphotorgl éibni!za-

tion, ruby, leucosapphire, crystal damage, laser induced damage, laser effect LASER
BEAM ,CRYSTAL PROPERTY | SAPPHIRE ) CRYSTHA DEfFeCT 0 *

leucosapphire .crystals by the focused beam from a 1-j 30—14\&{;Q—switched laser. The

damage in leucosapphire crystals at the focus of an f:5 cmilens was in tne form of a
spherical channel 1 mm in diameter. In the case of an f:15 cm lens, the lagging v
crystal surface susteined small, crater-like damage. Certain ruby crystals (group I)
sustained damage identical to that in .leucosapphire crystals, while in other ruby !
crystals (group II) the damage was in the form of "tracks" consisting of a series of |
small cracks perpendicular to the incident radiation. The ‘tracks were several cu

long and 2-—3 mm in diameter and were observed for both the fi5 and f:15 lenses. The
damage threshold for leucosapphire and Group I ruby crystals! Vas apgroximately ; —
1019 w/cm?, while that in Group II ruby crystals was about 108 w/cm?, Damage in all

Card _1/2

ABSTRACT: An experimental investigation was made of the damage induced in ruby and
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BQbroﬂﬂkd'ﬁ Yu. A.; ZverGVs Ge Mo; Smirnov! A. 1.

, Q/V . : o <, | » “ £
tic resonance and spin 1attice relnxa.tion

TITIE: Paramegne
cqnnection with the optical spectrum - ,
QOURCE: Fizike tverdogo telss Ve 8, no. Ty 1566, 2205-2212

TOPIC TAGS: jde, erblum, gpin lsttice reloxation,

e o R

AUTHOR:

ORG: none ‘
ot B2 in CoFa

: @tic spectrwn;

calcium fluor
electron paramgnetic res , -
of earlier EFR gtuaies (FIT ¥ ,
o st centors depends '
£ the EFR

that the occurrence of aifferent type :
the host erystale. ConseQuerrt]y, o study vBs W e (

2t of single-crystal caFp grown in

3+ jons in & €

the presence of  oxygen.

f£ield of trigonal symmetTy with g = 10.29 # 003, 8L .~

+ 0.8 Oe was e in-lattice relsxation nes made po!

o determine earest excited 1evel, name v i, A @cOrTes=

onding excited o in the opticel ahsorption gpectTuMs

concluded that the £FR method -1 the existence of many types

of centers, 8l that most 1lines

with electronic transibions jnside t

mlas, an 2 tables. ) .
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AUTHOR: Bashuk, B. P.; Gritsenko, M. M. Grum-Grzhimaylo, S. V. : 4
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- Zverev, G. M.; Sevast'yanov, B, K. ; Kharitonova, L. M.

‘ ORG: none-
- TITLE: Comparison of different methods for determining c}iromi\lr_r\,‘concentration
“ in ruby k ' '

 SOURCE: Zhurnal orikladnoy spektroskopii, v. 5. . 2, 1966, 172-177

_V TOPIC TAGS: chromium, ruby, optical‘absorption, niagnetic measurginen‘i

ABSTRACT: Chemical, magnetic, optical, and radiospectroscopic methods are
' described for determining the chromium concentration in ruby. The limitations
and possibilities of these methods are compared. The factor for converting the i
optical absorption value into concentration is determined frorn magnetic measure- L
ments; it si equal to 0. 29, Orig. art. has: 4 figures, 9 formulas, and'1 table. ‘

[Based on authors' abstract] -[NT]
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'AUTHOR: Zverev, G. M.; Makarenko, L. V.; Smirnov, A. I.
ORG: none ‘ ‘ '

TITLE: Paramagnetic resonance of Ce®* and Na3* in SrMoOQéingle crystals‘ 1
SOURCE: Fizike tverdogo tela, v. 8, no. 12, 1966, 3686-3688 ,

TOPIC TAGS: strontium compound, molybdate, epr spectnnn,facti‘fat'ed crystal, cérium,
neodymium , - e ,

,!ABSTRACT: To check agg._inst results obtained with other scheelites, the authors studied
jthe EPR-spectra of ce®* and Na®* in single crystals of strontium molybdate grown by
the Czochralski method and containing approximetely 0.5% of Ce or lid. The:EPR;spectra
vere measured at 4.2K and 4.3 GHz.. In the case of cerium, a single intense line was.
observed, due to the ce®* ion in a field of tetragonal symmetry.. In the czise of
neodymium, the spectrum consisted ¢f an intense line due to the even isotopes of N,
on vhich a hyperfine structure due to the odd isotopes Na*® and Nd*® 4s superimposed.
The g-factors half widths and the hyperfine structure constants were obtained for all
lines and agreed with an empirical relation obtained by ot.hers.‘ “A wave function agreee
ing with the obtained data is also found for the lower state of Nd®* in a field of*

tetragonal symmetry. Orig. art. has: 2 figures and 7 formulas. {o2] [WaLb)
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TITLE: Parasmagnetic resonence of Na3* ions in singlerénystnlloxides ofiyttfium and
scandium : ‘ 4 .

SOURCE: Fizika tverdogo tela, ve 8, no. 10, 1966, 3086-3088

TOPIC TAGS: -yttrium, dcnndium’ oxide, nﬂodyﬂtum, parn&hgnaﬁlé ranonanhé; o§yatal
symmebry, forbidden transition, optic spectrum, microwave spectroscopy

ARSTRACT: This is a continuation of an earlier study of the optical spectra of Nad+
| ioms in Y¥,0, and Se,0 (opt. i spektro., in press) where the results vere interpreted
| undexr the agsumption éhax only one type of rhombic-symmetxy center exists, :In view
i of the fact that other results suggest the existence of two types of symmetry centers
- | (¢, and S,.), the authors have carried out & radiospectroscopic study of the same
erystals., Paramagnetic resonance of Na3+ in Y20 and S¢,.0. was observed at: 4.2 and
14.3 Giiz. Tne samples were oriented in such a wgy that %h ‘constant field remained
in the (110) plane during the crystal rotation, and the alterneting field was perpen=
dicular to the constant field. An analysis of the angular dependence of the
paramagnetic resonance spectrum established the existence of centers in: erystalline

lcard 1/2
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- fields of rhombic and trigonal symmetry, with predominant directions parallel to [110]
end [111] respectively. The components of the g-factors in the NA3* spectrd are cal=
culated for both oxides end both symmetry centers., The concentrations of the two
centers differ by only a factor of 2, Since the earlier investigation of the optical
spectrum disclosed the existence of only rhombic-symmetry centers, this ‘confirms the
assumption that forbidden trensitions have a high probability in the case of centers
that have no inversion symmetry, Orig. art. hass 1 figure, 3 formules, and 1 table,
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Magnetie dipole in a medium with oylindrical d:laoontﬂn\lity. :
 (uma 16:2)
1, Vsesoyuznyy nauchno-issledovatel'skiy metitut gaofizichealdkh ;

metodov razvedki, Volgo-Ural'skiy filial.
(Eleqtric prospecting)

Izv. AN S8SR, Ser.geofiz, no.1t128-s134 Ja '634 .
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Mathematical experiment for solving certaln gaophysical roblems,
Izv. AN SSSR. Ser. geof’z. '~ no. 1131694—1698 N '63. (IIIRA 16:12)5

1, Volgo~Ural'skiy filial Vsesoyuznogo nauchno—-i.asledovatel'skogo e
instituta geofizicheskikh metodov razvedki. ‘
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Problem of analyais in the theory sf industion leartne., I:v.v§£.
ucheb,2av,; geolsl rasv, 8 no,11el20.127 ¥ 45, ) n

(MIRa 12222) .
insledovalaltakozd

1, Volgogradskiy filial Vsesoyuznogo nduchne.:
instltuta geofizicheskikh metcdov razvedki,
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ZVEREV, G.

N,
Method of the information model in the theory of induction.

logging. Izv,vys,ucheb,zav.; geol. i razv, & no.l0;
125-130 0O '65, -~ (MIRA 19:1)
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1. MEYERSON, G.A., ZVEREV, G.0., ZUBKOVA, F.M.
2, USSR (600)

f  Hoscow Institute of Fine Chemical Technology, "Study of the Solubility of Complex Tantalum
Fluoride and Niobium Fluoride," Tsvet, Met, 14, ‘No 8, August 1939. . : ‘

9. W Report U-1506, & Oct 1951,
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Automatic start-up of stand-b
no. 1:28 Ja 's8,

(Steam power plants--&quip-int and ;upplibe)

¥ fturho-reo‘d pnhﬁa. Bhbtgo tik o :
(MIMA 11:8)
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LTRABOY, R., 1dzh;; ZVEREY, I., insh, 158 | ;

Anga.rak ie being. bqilt of a.ix\-entra.ined fly‘-a.ﬁh concrete. Na stroi
o3 n0,3:125-27 Mr 162, (MIRA 163.‘;.)

(Angarsk——Precast conctete construction) (Lightveight connrot&a)
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Zverev, I, - "In the north", (With the humters ond deer keepers of the Xoryak
Turdra, outline), Dal'niy Vostol, 1942, Mo, 6, p, R6~92, '

50: U-3042, 11 March 53, (Letopis 'Zhurnal 'mykh Statey, lo. &, 1949).
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RARKHMATULIN, Khali! Akhmedovich: SAGCMONYAN, Artur Yykoviewich;
BUNTMOVICH, Abram Isaskes 14 chy ZVEREY, Tgor! Nikoln ;levzr’h..
RIS

PUTYATE, '.', ., dota,, rets enzpnux .;‘UII"‘HI(IN,, 1.A, e» prof.,
recsenzent; GINEVSKIY, A.8., kand. tekhn., nauk, red.

[Cas dynamiss] Cazovaia dinsmiks, Moskva, Vyseshala shkola,
1965. 722 p. (MIRA 18:10)
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ZVZEBV Il'ya- SEMENOV, R,, redaktor' ABRAMOY, V.I redaktor IB'IHSK‘ 5
. . H YA
£ tekhnichesldy redaktor ! T

i

(A niner's personality) Shakhterskii kharakter | H | natc
. oskva Gog. j
tekhn. izd-vo 1it-ry po ugol'noi promysh., 1955. 59 p.' (MIRA 8:7 })m‘

(Vorona, Grigorii)
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ZVEREY, Ivan Andreyevich, stregal 'shehik;- MOK20USOY,, Ivan Ivnnevich, ricto-

WA. D.M.,redakter; KIRSABOVA. .A.. tekhnicheskiy re-
dakter. ‘ o
Werk practice with planing and. bov-ing mchinas] wh rabety na
Etrogall’,'nm i rastechnem stankakh. l(oslcu. 1zd~ve. YTaSPS Proﬁldnt.

1955. 95 P , (s 9-#)

.Vorone:hskiy mwhinostroitel'm uwod heni Kulinina (for !nrov..
Kokrousov). ‘

(Planing machines) (Drilling and boring uachi.nory)
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ZVEREV, Ivan Dnitriyevich; TARNYAGINA, V.V., redaktor; BRAKOVITSKIY, I.0.,
Bicheskiy redaktor ‘ '

[Stulying reflexes in animals; & teacher's exp%gienc@]:lzucheniey j
reflaktornol delatel'nosti shivotnykh; iz opyta raboby uchitella, .
N Leningrad, Gosn, uchebno~podagog. izd-vo Kinintérstva;prosvaahchanilg
' BSPSR, leningradskos otd-nis, 1956. 116p, (MR 9:12) -

(Reflaxes) -
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' ZV¥RRV, 1.D., kundidat pedagogichoskikh nauk.

sl ;
Knowledge of chsmistry "in a course on humanaanmtomy and p?ysiol;‘lo)
Ret. v shkole no.5:60-62 §-0 '56. : MIRA

1. Leningradskiy 1nat1tut pedagogiki Akndeuii pedagogicheskikh nauk
[ 2

AoPeRs {ABATOMY, HUMAN) (PHYSIOECGICAL CH!HISTRY)

‘ 1
T Sy elE DA S BHATHO LTI NI B e, 0 3 .
i{FF, Nl IR ksE : b [HESTES LI i s 3
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aVERRV, I.D. | |
Problems in the physiology and hygiene of work in connection with
the study of humgn anatomy and physiology. Blol. ¥ 9&01?“1;:{;2131136

Mr-Ap '59. |
1. Leningradskiy institut pedagogiki APN RSFSR,

(Anatony, Human--Study and teaching) _
(Physiology~~Study and teaching) (Work)

-z

i

Frogn
{3 T HIPUEL
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b Sl

L 1234663 EPF(c )/5uP(q)/EWE (m)}/H03 aFFre/ s/081/63/000/005/02é/UT5 { ‘f
—_— JD

ASD
AUTHOR: Kushko, L. 4. and Zverev, I. D.

pener
I
o

TITLE: Rediogenic crigin of argon . in natural and petroleum gages

.
PERIODICAL: Referativnyy zhurnal, fhimiya, no. 5, 1963, L6, abstract 48126
(Geol. nefd i gaza, 1962, no. 9, 48 = 50)

TEXT: The isotopic compasition of argon is daterninad in natural gases from
4 deposits and in 8 by-product gases of petroleum and gas depositse Omly inm ouns
natural gas was radiogenic argon detected (14.1%), while in all the by~product
gases it was detected in juantities ranging from 1 to 48.3%. An increage im the
amount of radiogenic argon with increase in depth was ohserved. Be Sobotcbich.

[Fostractor's note: Complete translation/
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\ZVEREYJhlvgnﬁDmitriyevich;wKAZAKOVA, Olfga Vasi]'yevna; YAKDVLEVA,

0l'ga Sergeyevma; CAL'PERIN, S.I., doktlor mod. nauk, prof.,
red, ; PRIDANTSEVA, A.M., red. \

Voo
[Human anatomy, physiology and hygiene;:a te:gzsboolg for 8th
grade students of evening (staggered) gqneral secondary
schools] Anatomiia, fiziologiia 1 giglena cheloveka; poso-
bie dlia uchashchikhsia VIII klassa vechirmel (smennoi)
srednei obsheheobrazovatel'noi shkoly. Izd.3. Mogkve K Pro-
sveshchenie, 1964, 167 p. ‘ (MIRA 17:7)
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ZVEREV, I D
Ways tc 1mprove
h?;iene. Biol. v shkole no.

kiv institut imen
1, I»eningradskfgy pedagogiclg%smn Iy

ana phyaiology,
e 10 %23 J:o-;‘v‘ " (MIRA 160 6)

i A-I§‘ Gertsena.
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Category: USSR/General Division. Problems of Teaching. A-T.

Abs Jour: Referat Zh.-Biol., No 9, 10 May, 1957, 35008

Author : iu:e_ﬁ__l_n_
Inst : hot given j g
H al Knowledge in the Course of Human Anatomy

Title Flements of Chemic
and Physiology (The Question of Intersubject Re;ations)

Orig Pub: Yestestvozn. V shkole, 1956, Fo 5, 59-62

Abstract: In covering the courses of humen anatomy and physiology and

chemistry in the VIIIth class, the teacher msk utilize the

{ntersubject relations petween these disciplines and particu-.
larly lean upon the students' knowledge of chemistry. In ex=
plaining new meterial on the themes "3igestion, breathing,
metabolism" and others, the teacher should conduct related

experiments in chenistry.
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" JVEREV, 1.D., kand. |
4 Darvinism.
udanes on the fundnmontala 0 (CIB.L o 8)

Indapendent vork of 8t ' e
Bio?.pv ghikole no.5: -51 3-'0 59

ikt APH RSI?SR
dakly 1nstuut pedagog
. Leningr?mvo1ntton-,seuny and toachiag)
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'KUSHKO L.M. ZVEREV 1.D.

Radiogenic origin of argon in the co:nposi'tion od! nat.ural(and piz:;;%eum
gas. Geol, nefti i gaza- 9 no.9.1.8r-50 62. .‘ : P

1 Kuybyshevskiy nauchno-issledovatel' ,7 y inntitnt po perdrib&tkq
e \ .
neftis
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R and hygiene pbuch . n0.8:6-10 ;
T phrstolel] 10 e, Pl O Ry

Agpedt a of
excursione

Ag '57-

i, Leningradskiy

- ki, .
1?22i§2§ iii:ﬁ:iona) (Industrial hygiene)
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ZVIRIV, 1Dy kandidat pedagogicheskikh
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Pirst lesuona 1n the ourse of -hugan ano.tom:r a
r L]
ghkole no. 2 J1-Ag '57

Biol.y
phyniolczgy. 101 v

Akadgmi;l. pe_dngogicheaki\ch na?k

skdy instutut pedagogﬂd.

Study and teaching)
y and teaching

1.Leningrad
RSFSR (Anatomy Human——
(Physiology--Stud
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ol. children to work P

Po}ltekh. obuch. 00¢5325-32
T (VIRA 10t6)

ZVHRBY. 1.D.

Halping scho
My '57.
. : {Work, Method of)

roperly. .
© (Baueation of children).
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ml‘ 1.De animal " Eﬂt'
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Conducting an =

ghkole noel 1:63-68 Ja-¥ 155
ade. 1 ‘
Uchi“l' ahkoly Foe213 & ni:ﬁ “ockueading)

b (School excm'sions) (Stock
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ZVEREV LSROOZOMRMINE, T.Ass
Ivan Dmitriyev_igh; MABKOV, N.Ge» red.; ]
et GREEL RO |

: ’ ts in
, knowledge by studen o
' slological kmo¥ : o-£1ziolos]
(ose of Bnat:niﬂ::;]andl’rg:znenie uchashohimisia snaton :
v
practical ac

. ’

1959. 89 P- oy
chebno_pedagog.izd-vo K-va proav.BSFSH. 9 (MIRA 13:7)
v :

(SCHOGL HYGIENE)
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VEREY, Iven Dmitriyavf AEi2R% 1OTAHOPR; 005 Mg 205600 &?Annm,
.S, red., SAREVA, Ye.A., telkhn, red.

of students’ knowledge about the ‘ovolution of

znanii uchaahchikhsia oh evo=

Moskva, Izd-vo n RSIPSR, 1962.
_ (MIR 5:7)

[Development
the organic vorld] Razvitle

1iutsil organicheskogo | mira.
(Evolution—Study and ted’ghing)

166 p.
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LAND LEVKIEVA, N.V,, keni. tekhs
BLANDOV, P.1., KeEv. ?ﬁhn'kﬁ;tekhn.\mul’:; KOKONIN, 8.5,

pauk; ZVEREV, : _
iz, s STHAKINE, I.L., Ted. }

o P ‘ . §¢
sk absorption end conteh o ake=oll W0E LEK, Gure.

irplanes oT ) letno-
%ggigzzh;§k%1§§troistv samoletov. Moskva, Mosk. avintsion

‘Sergo Ordzhonikidze, 1962. 307vptMlRAgl7:L)
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: g w of [iquids
j e B stem stribution of the Flow ob - ,
plasertations nAn Investigation of the End sy:ge:b:grgfn Cand Tech Sci, Moscov Order of

: alve in Piston Pumps & ; ‘Mogkve, Mospov,
kv aﬁi:ﬁ?ﬁ::&gagi Sergo Ordshonikidse, 24 Jun 54, (Vechernyays 2T
n O, o

15 Jun 54)
s0:  SUM 318, 23 Dec 1954
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I.M. . |
Ao 3 L L

"M Order of aquiplmanh supply to suger factories under conatrm(tctiopi535)
Sakh,prome 36 nos5350-51 My 162, ! .MIRAT - 15

' : ‘ ¢oltellstva RSFSR.

. k ektoborudovaniye Ministerstva stroitel Si.

1o Glavicons (Sugar industry--Equipment and tsuppli_es)
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SUF-EXTINGUISHING ELASTIC FOAMED POLYURETHANE (I'SSR6

Sicarav, VA LM Zverey VP A-ef'vev, ane U D sarsonoy
T DI S T TR L DR R ST DA B EL DT B P S B
Sk mismang st Soamee peowrecsare i tas aees prevates ny aacing

up to 25 parts of tricreayl or tr lchlorodhﬂ phosphate to 1i8 par‘s of the poly-
urethane starting material.: The new:-matetrial.can be pirdduced with-existing-¢quip+
ment The physical and me chanical properties of experimental self-extinguishing
'Iuy were shown to meet the TY 36 X1I-395&2 1. specmcauons but idditiok of phos-
nnates considerably owers the neat resistance of [10Y. The sel’-extinguishing

T is et e ke ath o ceneoavl fmnc wo tn e chioresthvl sho<ohate, and the
L et boeas Lo TED DA Bildl AN IECD A L AL DU nperties TBAO

Card 1/1




BEIDE Y FTeTEE EEA R HETAE BRI ey i~ ~
(PPRUVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R002065710004-6
APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA- RDP86 00513R002065710004 6"

- AREF'YEV, V.P.; SAJ'EONOV, V.D.

I.M.; :

SIDOROV, Vohe; ZVEREV, 1.%%; st masey
‘tblanﬂ OaMSe .mB.B
Production of self.‘-damﬂ;l.ng e:mstio pplyure £ (MIR 16. 4)

nookt 69"{201‘?“31; paterials) (UrethaneS)
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ZVEREV, LM ' o
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_}?erev, I. M4,

A techanizad g

'A.,escripti ver he p of 'sujidir m %Ri“ it 8 how m hat
was to start operations §n Septenber, ‘19514; 1 the Livov mgi-od. In thisg
mil) time-consuming manual opnrations are doie mechanically and the mill

iz axpected to produce 400,000 pounds of granulated sugar per day. Tilus—
trations,

Inatitutian

Submitted R T
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) (Hm_‘13:7)
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(S011-~Moisture)
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CAND PHYSIGOHATH SCI
Dissertation: "Certain Problems of Disturbance Propagation at Cdllision.

17 November L9

Sci Res Inst of Hechanics, Moscow Order of Lenin St.ate v imeni M.V

Ioinénoaév.

SO Vecheryaya Mosl(va
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| Rakhmatulin;,- Khalil Akhmedovich° Sagomonyan, Artut YAkovlevich; Bunimovich Abram
Isaakovich' Zverey, Igor!' Nikolayevich '

“Gas’ dynamics (Gezovaya dinamikp) Moscow, Izd-vo "Vyashaya nhkola" 1965, 722 p.
‘1I1ug.y biblio., tables. 7500 copiea printed.

' ZTOPIC-TAGS:i gaa dynamics, gaa flaw. aupersonic flow, aerodynamic hea:ing, bonndary
" layer o . : ‘

PURPOSE AND COVERAGE: . This textbook for university atudmnta is based on lectureu ln
‘gas dynamics given by the authors at the Mechanical and Hathematical Deplrtment,
Moscow State University. The book presents fundamentals of ‘gas dynamics with

special emphasis placed on uodetn numetical nethodo of aolvtng ges dynaaic probleun
using electronic conputers. =

 TABLE OF com'zms.

_1. Thermodynanics - 9

2. Cas motion equations -- 93 : o

3. One-dimensional nteady-uate motion of guu - 179

4. Motion of gas with small perturbations —- 223 S L

5. One-dimensional nonsteady-state motion of. gas with finite perturbutious - 266
%. Steady supersonic gac flow with finite perturbations -- 299 .

uone: ,Usw& _,‘;.5“
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Roﬂs, Shelis

""PrOpagation of Disturbances in Viscous-Elach
and Viscous-}?lastic Rods ," I.N. 2verev, Moscov

-"Priklad Matemat i Mekb" Vol XIV, o 3 3 pp 295 '102
,Considers propagafion of distxmbancr- wavm in' semi--‘
infinite beam whose material possenges viscoelamt
and viac0p1astir properties. Mathemafic-n]ly treats ;
and solves the usual wave ‘equation involving stresa 5
.'Bf.rain, displacement and time Submittul 21 Juu kS'L
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BOCHVAR, A.Ae» akandemil, obshchiy red.; VIHOGB.AWZNRgﬁ". akademlk,

obshehiy rede; YEMEL' YANOV, v.S.; LEFIROV, A,pP., doktor tekhn.
nauk, obshehly rod.} ZUBOV, Aeley red.} ZVﬁgﬁy,rggLf red.;
PEREVERZEV, V.V., red.; PCHELINTSEVA, g &‘gaf‘?“ﬁﬁﬁmﬂ. Yo.I.,
gekhn.red. . ,

[Proceedings of the Sacond International Conference on tha
Peaceful Uses of Atomic RBnergy, Geneveé. 1958] Trudy Vtorol
mezhdunarodnoy konferentsil PO mirnomi ispol'sovaniyu atomoy
energli, Zhenevé, 1958. (Doklady govetakikh achenykh) Hoskves
1zd-vo Glav.upravspo ispol‘zovaniiu atommol oners. pri Sovete
Ministrov S5SR. Yol.3. [Huclear fuel and reactor metala] IAder-
noe goriuchee 1 reaktornye metallye 1959. 670 P (MIRA 12111)

1.»Internatioﬁal Cbnferencé on the Peadeful‘Uses,éantomic Bnerey,

24, Geneva, 1958. 2 Chlen—kprrespondent A SSSB?(for !bmol‘yanoy).
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topaj IVANOV, A.N,, ved. tomaj SOKURSKTY, Yu.Nes red, tomaj SIER-

o) auli., rod. tonaj PERSVERZY, o, rod.; PORELINTSEVA, Gitter
s MAZELY, Yo.I., tekhn. reds - L

[Transactions of ke International‘Conrerence-on The Peaceful Uses .
of Atomic Energy] Trudy Vtoroy mezhdunarodnoyikonferentsii po mir- '
nomu ispol!zovaniyu atommoy emergii, 24, Geneva, 1958, Isgbrannye
Doklady inos rannykh uchenykh. = Moekva, 1zd-vo Glav. Upravs po ispol'-
soveniiu atomnol energ. pri Sovete Ministrov SSSR. Vol.6. [Nuclear
fuel and ractor materials] JAdernos goriuchee' § reuktormye materialy.
Pod obshchei reds A.A.Bochvara 1 Emel!ianova VeSe 1959 702 Do
i - (MIRA 14:10)
1, International Conference on The Peaceful Uses of Atomic EneTeys
24, Geneva, 1958. 2. Chlen-korrespondent AN 88sR (for Yomel'yeanov).
(Nuclear fuels) (Nuclear reactdrs-—Materiala)‘
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ixg P. N. Lebedev) (KL, 1-81, 179)
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T 56-2-31/51
¢. 1. , ~Prokhorov, Av u. ‘ : :

.

VA?THORS: Zverav,

- e

TITLE: The Fin® end Hyperfive Stemetiie of the - L
spectrum of Paronagnesic Krsonance ofﬁCr5+'in Corunduni
(Tonkaysa is erkhtonkaya-étruktura gpektra puramagnitpgoz

rezonansa Cr’% v korund:) : : L

PERIODICAL: Zhurnal Ekaperimentalfnoy i Toorutiohbukoy_Eiziki, 19_58,E
: Yol 34, Nlp 2, pp 0513 - 514 (USSR) : 7

ABSTRACT: First three works dealing with the same subject are mentioned.
The authors investigated in detail this spectrum et a fre-
quency of 37860 negacycles. The ~behavior of the energy levels

with an external nagnetic field being present is described

by an Hamiltonian nentioned herce The¢microstructure was in-
vestigated of a corundum monocryatalwwhich contained; chromium
in 1000-fold dilution. The position of the lines wes measured
for two orientations of the crygtal in the external magnetic
fie%g: 1) fhe trigonal axis 2l 2) the trigonal axis

Card 1/3 7z L T. In the first nentioned case three sbsorption lines were
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» 4y Fipe and Hyperfine gtructure of the Bpectrum of Paras S
magnetic Resonance of cpot in Corundum :

anSitioﬁs,between'the levels
‘ 2) -1/2 «»

rdy states

noticed which corraspond to the tr
with the following values for M 1)3—3/2f4;> -1/23
> +1/23 3) +1/2 er +3f2. In th& second case the ene
Eq9 €ns £, & form a mixture of states of various M,. Al-
togethér 6 gbso tion lines were otserved of which the first
three have an intensity which ia smaller by o orders of
megnitude than the last three. From the position of these
1ines the values of the constants in the spin Hanmiltonian
were determined. Proceeding fron these values the position
of all lines wvas computed. The experimental vnluestOincide
well with those computed. The apin-lattice relaxation time

] . '"ne hyper-

p obviously has the ordar of magnitude 107¢ sec : -
ted by means of a gsample contain-

-microstructure was investiga
ing chromium in form of 95 g crJ9; the dilution was 1 1 10000.
fhe hyper-microgtructre is only well dissolved in the case
of the line =1/2 <> + 1/2 with parallel. orientation and in
that of the line &, <> €, with vertical orientation, There
are 4 components whish corréspond o the. various projections
of the nuclear spin (1 = 3/2). The componenta do not have
Card 2/3 the same distance: The distance betweon the two imnner
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: The Fine and Hyperfine Structure of the Spectrum of Para~. ¢ Para~
magnetic Resonance of cr)* in Corundum .

ASSOCIATION:

SUBMITTED:

AVATLABLE:

Card 3/3

lines is less than one third of thet of the outer lines.
These irregular distances can be: explained by the existence
of a weak line in the center (which corresponds to the even
igotopes in the sample ). The following values were found

for the hyper-microstructure constants ‘A and BslAl = (16,8 &
+ 0,04).10~% ca=? ana | B] = (16,8 & 0,06).1074 cu~1. The
coincidence of these.values apeaks in favor of the practi-
cally complete isotropy of the hyper-microstructure. There
are 1 figure, and 4 references, ) .of which are Slavic.,

Moscow State University
(:oskovekiy gosudarstvennyy universitet)

Hoveuber 13, 1957

Library of Congress

1. Paramagnetic resonance-Spectrum:énalysis
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~ est energy level of the ion V
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v : 56==34~-4~‘4e/60
Zverev, Go Mo, Prokhorov A, M, ' :

The Paramagnetic Electron Resonance of the  Ion V3 %n :
Corundum (Elektronnyy paramagnitnyy rezonans iona V v korunde)

Zhurnal eksperimental’noy 4 teoretioh«akoy fiziki, 19)8,_
Vol. 34, Nr 4, pp. 1023 ~ 1024 (nssn) :

The authors inveatigated the apgctrum ¢f the paramagnetic
electron resonance of the ion V’" in & monoerystal of the
corundum Al 03. The spectroscopic basic s+ate of this ion

is 3 « The seven times degenerated orhital energetlc level
is spgit up by the electric field of the crystal into a

singlet and a triplet, the triplet being the lowest level.
This applies to crystal filelds of cubic symmetry. A crystal

. field of trigonal or tetragonal symmetry farther splits up

this orbital triplet into a dgublet and a singlet.. The low-
in a érystal field of tri-
gonal symmetry is & singlst (S = 1), degenerated three times
with regard to the spin., A line would have to be observel
which corresponds to the transition from the level Sz‘n + 1

3. “FIHJHH’ :H ! e 1“ {in's

T s T e [T
SLEL S o e S TRR Si E BA  {jT S
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’

: 34 56=344 48/60
The Paramagnetic Electron Resonance of the Ion V 'in COrundum

to the level S = - 1, In order to be able to 1nvestigate
this line its width must not bs too great, i.e, the ytme

of the spin-lattice relaxation must be mors than 107! 'gea.
In the lattice of corundum there exishe a strong eleotric
field of trigonal sgmmetry vhich drives the lower orbital
levels of the ion V°* far apart. Therefore the time of spin
lattice relaxation is probably sufficient{ly long & low tem-
peratures, In such crystal lattices, in which the axirl com-
ponent of the electric field is weaker,the lines of para=
magnetic slectron relaxation are pxobablg not easily visible.
The authors observed aoline of the ion V’* in a corundum
monocrystal at T = 4,2 K at frequencies of from 14 Q00 to
38 000 megacycles. When the temperature dropped to 2°K the
intensity of this line deocreased conalderably. When the tem.-
peraturs 3088, the line became wider and then disappeared.
At T = 777K this 1ine was not observed. The line congisted
of 8 aquidistant ggmponen*sn which c¢oxrrespends to the: nuclear
gpin I = 7 2 of V7', The line was vigible at parallel orien-
tation, The half life component of a usingle component was

20 Oersted at parallel orientation and the distance betwsen
the components amounted to 148 Osrsted. The apectrum can be
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5634~ 4-48/60

interpreted by means of . & glven apin Hamiltonian.The authors
thanked S. M. Grum—Grzhimaylo and A. A, Popova for the
production of the samples and Prof.-ssor A. I. Shalt'nikov
for his aid in = ecarrying out’ experiments at low tem-
peraturcs.There are 4 references, 0 of which are Soviet.

Moskovskiy gosudarstvennyy univeraitet
(Moscow State University)

January 16, 1958

1l. Corundum--Resonance
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S ' L sov/56-34-6»5o/51
AUTHORS: m—Z!ﬂIﬁ!&—QL_JLL Korniyenko, Le Sey. Manenkov, he A.,;
' Prokhorov, A. M. - h
TITLE: A Paramagnetic Amplifier and Generator on :the Basis of Chromic.
Corundum (Paramagnitnyy usilitel! i uenerator na khrOmovom
korunde) , ,

PERIODICAL: Zhurnal eksperimental'nOy i teoreticheskoy fiziki, 1958,
Vol. 34, Nr 6, pp. 1660-1661 (USSR) : :

ABSTRACT : The spectrum of Cr3 in corundum was’ investigated in prev1oua
" papers (Refs 6-9). The ion Cr’* within the corundum is placed

in an axial electromagnetic field which splits up the spin
quadruplet of the lower esinglet orbital level into 2 dublets
with the distance 2D = - 0,3824 cn™! betwéen them. For the
construction of the paramagnetic amplifier the authors use
the levels which (in the case that the crystal axis is orient-_
ated parallelly to the external constant paramagnetic: field)
are characterized by the quantum numbera N = 3/2,_1 1/2. If
the crystal axis is turned the states are: intermixed and the

Card 1/2 transitions between all 3 levels are allowed. The leVels
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| S0V/56+34-6- 5o/51

s Paramegnetic Amplifier and Generator on the Bais of Chromic Corundum

ASSOCIATION:

SUBMITTED:

Card 2/2

M=- 1/2, 1/2 ere used for the ampliflcation and the auxll-
lary radiantions excitate the transitions batween the 19V618
M = 1/2, -3/2. The frequency at which the amplification
(or the generation) is carried out is equal to ~3000 mega-
cycles and the frequency of the suxilinry radiation was equal
to ~ 15000 megacycles, At T ~ 2°K the system was excitated
by itself and changed over to the function of a generator.
The exact data concerning this amplifier will be published
later. The authors thank A. I. Shal'nikov for his help in
carrying out the experiments at low temperaturea. There are:
1 figure and 10 references, 6 of which are: Soviet.

Fizicheskiy institut im. P.N. Lebedeva Akadenii nauk SSSR
(Physics Institute imeni P.N. Lebedev, AS USSR)

b
April 1, 1958
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S0V /56-36-2-62,/63

Zverev, G. M., _Prokhorov, A. M.

—__________—-—/) ! .
. I E

The Electron Paramagneiic Resonance of Go“  in Corundum

(Elektronnyy paramagnitnyy rezonans,CQ + vfkbrunde).

Zhurnal eksperimental'noy i:teorehichéskoy'fiziki, 1959,
Vol 36, Nr 2, pp 647-648 (USSR) ' :

In a corundum single crystal which containg admixtures of
cobalt, the lines of the paramagnetidje%ectrbn resonance ;0f
the cobalt ion were detected at T = 4.2 K nt the frequencies
9800 and 37500 megacycles. All thege lines have a hyperfine
gstructure of 8 components, which corresponds to the ‘spin.

I = 7/2 of the nucleus 005 . If the magnetic field is parallel
to the trigonal axis of the crystal, an intense line is db-
served, the components of which (for ithe frequency 9800 nega-
cyclea), have very different distandeés. Iy the magnetic field
is perpendicular to the trigonal axis, the componentg of the
hyperfine struciure of these lines are equidiatant for both
of the above-ment%oned frequencies. The observed spectrum can
be ascribed %o Co?¥ of effective spin §' = 1/2. The hyperfine
structure was not investigated in detail; the g-factors
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R o4 S0V/56-36-2-62/63.
The Blectron Paramagnetic Resonance of Co° 1in Corundum’ x

(measured in the center of the line) have the values

By = 2.27 and g = 4.95. Besides an intense line, sone faint
lines are observed which have the hyperfine atrugture char-
acterisgtic of cobalt. In contrast to the ions Cr', Fe *, v+
in corundum, the ion Co°? has a noticeably longer relaxation
time, since at T =84.2°K the saturation effect takes place

at powers of ~10"" W. This is a translation:of this short
letter. : : : ;

ASSOCIATION: Institut yadernoy fiziki;Moskovakogo:éoaudérétuﬂnogO‘éuniVGrsiteta
(Institute of Nuclear Physics of Moscom State University)

SUBMITTED: December 16, 1958

Card 2/2
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8/058/61 /000/011/010/025
21,7400 . 058/A101

AUTHORS: Zverev, G,M.,_ Korniyenko, L.S., Prokhorov A M

TITLE: Investigation of electron paramagnetic resonance of 1ron-3roup ion«
in corundum

PERIODICAL: Referativn&y zhurnal. -Fizika, no. 11, 1961, 1%, abstraet 11V267 (V
sb. "Paramagnitn. rezonans". Kazan', Kazansk, wn-t, ‘1960, 7)

TEXT. The electron paramagnetic resonance of Fe, Co, V, Qv And Cu {ons. in: &X(.
the corundum lattice was experimentally investigated in a wide frequency (40;000;

10,000 Mgps) -and temperature (290°-1,7°K) range, The observed spectra were giver:

a pertinent theoretical interpretation, and the -values of the spin Hamiltonian
constants were determined, Electron paramagnetic resonance of Cu ions in corundum

was not detected, The valence states of ions in corundum were determined, and
relaxation times at liquid He .temperature were evaluated, The feasibility of

using Cr and Fe ions in corundum to design paramagnetic ampl*fieru was experimen~

tally demonstrated,

[Abstracter's note: Complete translation]

Card 171
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AUTHORS ;. Zverev, G. M., Prokhorov, i. M. . = :
—_— : e L S
TITLE: Investigation of the Spectrumépf Elsotron Pdramannetic§

Resonance}gf ¥3+ in Corundum ¥

PERIODICAL: Zhurnal eksperimentalinoy i beoretichaskoy fiziki, 1960,
Vol. 38, No. 2, pp. 449-454 D i

TEXT: A previous paper (Ref. 1) had already reported on the investigations
of the electron paramagnetic resonance spectrum in a corundum single orys-
tal containing 0.13% Vo*, The present paper offers detailed information,
and first of all, an interpretation of experimental results by the aid of
the spin Hamiltonian, which describes :the behavior of the three lowest !
energy levels in the magnetic field. The introduction offers several datsa
concerning the free Vo+ fon and the veanadium ion inperted in the orystal
structure of A1205, and a few general structural problems are discussed.

The. splitting of the lowest energy level of the v>* fon in fields of dif-
ferent symmeiry had already been investigated to explain the magnetic
behavior of vanadium alum. The level degeneration is schematically reufbﬁy/

Card 1/3

oL




15 £t P ez pee ey wraa g - o

"APPROVED FOR RELEASE: Thursday, September 26, 2002
APPROVED FOR RELEASE: Thursday, September 26, 2002

CIA-RDP86-00513R002065710004-6
CIA-RDP86-00513R002065710004-6"

e 82020 N
Investigation of the Spectrum of Electron s/056/6o/058762/21/061
Paramagnetio Resonance of Y3+ in Corundum BOO6/BQ11 j

presented in Fig. 1 and 1s disoussed (level splitting into a singlet and
two triplets). The spin-orbit interaction gives rise to a further split-
4ing of the lower spin triplet into a singlet and a doublet (Refs. 4-6).
The degeneration of the spin triplet is, however, coupletely eliminated
on the contamination of a orystal with rhombic symmetry - which in faot
ooours with corundum. Since already at¥ room temperature, and all the more
at lower temperatures, all of the energy levels except for the lowest are
not populated; only the lower three spin levels are of interest for: the
electron paramagnetic resonance, Transitions among these three spin:levels
can be observed by the method of the electron paramagnetic resonance.
Pig. 3 shows the pioture of such a resopance line of the Yo% fon in
corundum at V = 37,450 Mc/asec, T = 4,2 K. There were also

Cr3+ and Fe3+ jons in corundum, but their concentration did not exceed .

0.001%. Measurements had already been made in a wide frequenoy range
9,000 - 39,000 Mc/sec) at helium temperature., Such a resonance line
Fig. 3) consisted of eight hyperfine struotural components each, which

is indicative of a nuclear spin of the‘V51 of I = T/2. The Hamiltonian
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. | 82020 L
Invoatigation of the Spsctrym of Electron  5/056/60/038/02/21/061
Paramagnetic Resonance of V7% in Corundum  BOO6/BO11 j

by whioh thc'experimental resulis were atudied, tebds

2 A1D ' At Ave Aty Ata ATa viA’A ‘Ang ;:2
¥ = DS,° + g BE S, +g p(axsx + Hysy)‘ + A5, 1+ B(f.:sxle;syxy) + E(_sx -5 )s

1 1 ' , e L .

where gx 9 gy 5 and §z are the projections of the effective electron.
~ oA A o o ;
gpin, Ix, Iy9 and Iz the projections of the.nuolearjspin, Kx, Hy, and

Hz the projections of the field strength vector, g, .end g, the fgétorb

of the spectroscopic splitting, P the Bohr magneton; D the congtant

of primary splitting, E the eonstant of the rhombie field; A and Biare -
constants of the hyperfine structure, The constants of the Hamiltonian
were found by the authors tec be ;

gy = 1915 £0.002; D = (7.0 + 0.3) om™'y 1Al = (0.959 4 0.005)+10"2cn" "

[E1¢< 10"%cn"!, The results are discussed. The authors finally thank
A, A, Popova, R, P, Bashuk, and A, S. Bebchuk for their agsistance, -

. %?ere are 4 figures and 11 references: 5 Soviet, 2 Dutch; 2 British, ‘and:
meribain ' : ' ' :

Card 3/% Tash /1/"'(,«.',/«_4,/- ‘;‘)/77 s/'..'_g' INas o S"v.Lanl(_ [C;,,, '
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i

AUTHORS: Zverev, G. M., Prokhorov, Ao M,
o

\ i . .
TITLE: Electron Paramagnetic Resonancéyand Spin Lattioe Relaxation. 7
of the Co> Ion in Corundum ﬁ. o o \

PERIODICAL: Zhurnal eksporimental’noy 4 teoreticheakoy fifiki, 1960,
Vol. 39, No. 1 (7), pp- 7 65

TEXT: The purpose of the present work. wa.s em investigation of the

electron paramagnetic resonance of the Co * ion in corundum, its
theoretical interpretation, and a determination of the spin lattice

relaxation time. The energy levels of the 002 ion which, as a free ion :

in the ground state, has a 4F term corresponding to: ‘the 3d7 oonfigura-
tion,are split in the corundum crystal by the Stark:effect of the :
electric field of the neigléxboring ions. The electric ”field_ in the _
crystal is formed by the 0°" octahedron, and has mainly cubic symmetry

with slight trigonal) impurities. The behavior of the ‘70024» ion in the

Card 1/&3
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82600 ; : :
Electron Paramagnetic Resonance and Spin Lattice 5/056 60/039/01/08/029
Relaxation of the Co“* Ion in Corundum B006,/B0OTO. ,
crystal field, and the splitting of the line are invastigated in the
introduction. The experimental results dre then mentioned (Which have
partly already been publiahe% in Ref. 8). The spectrum of the electron
paramagnetic resonance of Co°* was investigated at 4.2°K. It consists of.
two groups of strong lines which show eight hyparfine¢-structure companents

(1=7/2 for 0059), and some groups of weak lines characteristic of cobalt
hyperfine-structure. The intensities of all lines diminish with decreas-
ing temperature; that means that the lines are due to transitions between
levels of the lower Kramers doublet. For the constants of the spin
Hamiltonian of the lines 9000 and 38000 Mc/sec, the following velues
were found: -

Iire I :

g" = 20292 i 00001 ) GL " 40947 j;ouOO}

A = 3.24 3+ 0.01 "B = 9.72 + 0.05

Line II :

gy = 2.808 + 0.003 g,= 4.855 + 0.005 ‘ - ;
A = 2.08 + 0.09 B = 13.10 £ 0.11 (A and B in 1077 en”')

Card 2/4 3
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82600

‘Electron Paramagnetic Resonance and Spin Lattice S/C§6.60/b39/01/08/029 -
Relaxation of the Co2* Ion in Corundum BOOé/BOTO L

Fig. 1 shows lines I and II for parallel orientation,:the magnetic ffeld?

increasing from left to right. The lines I and II belong to different

non-equivalent ion systems. The existence of the two ion systems oficoz+f,
in corundum is then discussed on the basis of the lattice system shown in
Fig. 2. At the same time, brief mention is made of tha calculation of thae
bhyperfine structure constants A and B. The spin lattice relaxation = .

time t} in corundum for a cobalt concentration of 10j?% at. helium

temperature was determined by the method of saturation of ﬁh#'reacndnbo
lines. At 4.29%, ¥y was found to be 1 sec which is abnormally high,

while, at 22°K it was only 3’».,10-B sec. Fig. 3 shows the temperature : ..
dependence of 'L’1,, From 1.8 to 4.2°K9 r1 is inversely proportional to !

temperature. Some details of the experimental method, and the temperature
dependence of T, are discussed at length. The authors thank P, K. Bashuk
and A. 8. Sebchuk for preparation of the samples and L, S. Kornivenko
for dIscussions. There are 3 figures and 16 references: 4 Soviet,

9 American, 1 Dutch, and 2 British, '

:/;574 /L’Iu,e.,/e,o\_.r‘ W‘PA;’_S;C.S m‘o,SL’.otU S’L&*‘L Lwiv,
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82613 . _ »
$/056/60/039/001/029/029
2% 6200 o » B006,/B063 - S
24 6520 o :
AUTHORS: Zverev, G. M., Prokhorav, A. M. .
TITLE: Blectron Paramagnetic'Resdnangéyof Vanadium in Rutile\'
PERIODICAL: Zhurnal eksperimental 'noy i ‘te'oretiches:koy fiziki, 196d, : \/ '
~ Vol. 39, No, 1(7), pp. 222-223 ! o '

TEXT: In TiOp containing a 0.01% vanadium impurity the authors
detected an electron paramagnetic resonance (e.p.r.) spectrum that
consisted of two lines showing a hyperfine structure (split into eight
components) characteristic of V5! (nuclear spin 7/2) For 5 = 1/2 and
I = 7/2 the €.p.r. spectrum of vanadium is represented by the spin

) A A A A A AR ALK
Hamiltonian % = BxBHy Sy + gyﬁﬂysy + 8zPHzSz + AyxIxSx + Ay,'[ySy + AzL,5,,

where g - anisotropy factor of the spectroscopic splitting, A - constant
of ‘hyperfine structure, and f - Bohr magneton; z is in the tetra onal.
axis, and x and y run parallel with the directions [11(3] and DTO o The
following values were determined for the Hamiltonian constants at 779K

Card 1/32—
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82613

Electron Paramgretic Resonance of 8/056/60/039/001/029/029
Vanadium in Rutile : , BO06/B063. S

and 9800 Mc/sec: gy = 1.955%0.001, 8y =‘1.91510.001gﬁgz = 1,912 10,001;
Ay = 14.1510.07,_.&y = 3.0910.03; and Ay = 4.4110.03,ij, Ay; and A, are
given in 10-3cm=1. Other frequencies and temperatures yielded the same
results, i.e., the constants were practically independent of temperature
_and frequency. At room temperature vanadium showed na €.D.T. in rutile.
The lines became narrower with dropping temperature;,and at 90°K their
width was 3.5 oe, after which it remained constant. This width is
supposed to be due to spin-spin interaction of paramagnetic vanadium .
ions. The spin-lattice relaxation of vanadium ions in rutile was
measured by the method of continuous saturation. At 442°K it was
2.10'19ec, and at 909K, 6.10‘6sec. In the case of saturation, a line
broadening was found at 909K, which confirmed the above-mentioned
assumption on the nature of the line width. All experiments indicate
that vanadium is incorporated in the rutile lattice in the form of V4+
ions. R, P, Bashuk and A. 8. Bebchuk are thanked for having ‘supplied :
the specimens used. There are 3 non-Soviet references. ;
Lust flwolea r +7% \/ Sres - /)/,:.5' &6 i S %,g,’f‘g_ /( /i ,'Uﬁ;
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63758 :

| ) ' | é/05§[62/039/003[003/045 |
S .B004/BOGO - T
24,.$400 (10351085, 111 ¥ | 1004/ 506 R
'AUTHORS: - Zverev, G. M., Prokhorov, A, M. 5
_— ; v S Lo ) R
TITLE: The ‘Cross Spin Relaxation in the ijm;fiﬁo'Struotufgéoféthe

Electron Paramagnetic Resonance of o7 in Corundum W’;

Vol. 39, No. 3 (9), pp. 545 - 547 T :
TEXT: The authors discuss the effect of cross refaxatibﬁ (Refs.jf—4): p/><(/

PERIODICAL:  Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,

occurring in spin systems with little differing resonance frequencies,
They studied the cross - spin - -relaxation of transitions corresponding to
different projections of the nuclear spin. The cor:ndum sample used
contained 10-2 % of Co,-the time Ty.0f the spin-lattice relaxation was
1.2 sec at 4,2°K. The trigonal axis of the crystal was parallel to H |
(outer magnetic field), the width of the' individual components of the:
hyperfine structure was 7.5 oersteds, the distance between the ' =
components was 30 oersteds. The sample was placed into a resonator which

was modulated to two close frequencies V4 and Yo ~ 9200 Mc/sec. The

 Card 1/3
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83758

The Cross Spin Relaxation in the'Hypérfine s/056/5o/059/003/oo3/045
Structure of the Electron Paramagnetio : o 3004/30
Resonanoe of Co2+ in Corundum . :

11nes of the electron paramagnetic resonance were. obaervod at the
frequency +v4 by means of a superheterodyne radiospectroacope. The
frequency Vs supplied the saturation pulse. The reéstoration of the line
intensity after switching off the saturation pulse was raecorded by means
of a cinematographic camera..A figureillustrates the relation ‘

log(J, - J) = £(t). J is the absorption intensity, proportional to the

fllling n of the spin levels, J, is the absorption intensity in thermal
equilibrium. The curves are given for itwo cases:: 1) All of the eight
components of the hyperfine structure were saturated to one level, The
relaxation is then expressed by n, - n = A exp(-t/Ty) (1). 2) Only an:
outer component was saturated by a short pulse. The relaxation is in this
case faster due to spin-spin interaction. The calculation was made here

~on the following asaumption: a) the erosa relaxation baslyesn each .

neighboring component pair oan be expresnsd by the samiy parameter | T,Q.
the crogs relaxation time, b) only the spin-apin interaction of -
neighboring components is taken into account. The authors obtained



"APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R002065710004-6
¢ APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R002065710004 -6"

o

The Cross Spin Relaxation in the Hyperfine S/OS 60/039/003/003/045
Structure of the Electron Paramagnetic BOO4
Resonance of Co2* in Corundum :

equation n - ng = ;g; ji'exP( A t), = 1/T + cj/T12 cy are

‘

conditions. The experimental data corresponded to a Ty12.0f 0.27 sec.
While T4 depends on temperature, Tio was constant between 1.8 and 4._ K.
There are 1 figure and 4 references: 1 Soviet and 3 us,

constants, the coefficlents Aji are dependent on the experlmental % ﬁ/)<(/

ASSOCIATION: Institut yadernoy fizikl Moskovskogo goaudaratvennogo

universiteta (Institute of Nuclear Physics of Moscow:
State University)

SUBMITTED: April 9, 1960
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I " ZVEREV, G.M, -

Speotvoacope for investigating spin-lattice’ rolaxation of 0
paramagnetic substances in the temperature rdmge from 2 to 60V K.
Prib.i tekh.eksp. 6 no.5:109-112 S5-0 '61, 1 - (MT.RA 143110)

1. Nauchno-iseledovatel ‘skly institut yadernoy i'izik:i. Pbalrovskogo
gosudarstvennogo universiteta.:
: (Spectroacope )
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ZVEREV, G.M.; PRCKHCROV, A.M.

Electron paramagnetic resonance of the V34 ion iin comndum. Lhur.
eksp. 1 teor. fiz. 40 no. u 1016-1018 Ap '61. - | (lmu 1u 7) ‘i

1. Institut yadernoy fiziki Moskovskogo gOSudarstvennogo
- universiteta.

(Paramagnetic resonance and relaxation)
“(Corundum--Electrin properties)
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s]o%/ét /040/006/010/(531

B111/B201
Zverev, G. M. ‘
TITLE: Wature of spilu-laktice intéruotion in chrdmium’coruhdum,;I

PERIODICAL:  Zhurnal eksperimental'noy i teoreticheskey fiziki, vé 40,
no. 6, 1961, 1667 ~ 1671 : DR

TEXT: The spin-lattice interaction plays.an important part in paramagne~
tic anplifiers. Various mechanisms have been offersd in'previous pupers
to explain the interaction, but none has proved fully satisfactory.’ The
author assumes, that several mechanisms participate in spin-lattice re-
laxation. All of his experiments have been conductad with 9400 Mc/beoj
by the method of continucus saturation, The gpin-lattice relaxation .
time has been determined in corundum specimens of a uniform concentrationm,
but with different contents of defects. The lattgrfuerefproduced by .
fast neutrons or gamma irrediation in a reactor, thelr concentration was

of the order of 1019 cm°5.‘ In irradigted ppecimens with:ia Cr conteht‘df
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- B111/B201

Nature of spin—lattice interaction..- .

-1/2 transitionsf

2-10’4, the spin-lattice relaxation time Ty for 1/2 » -1/2
with parallel gpin orientation was three times less‘than‘that—of non«

jrrediated specimens having the same ghroaium concantration. At d oon=
‘centration of g-10-4, 1‘1 of & test gpecimen wes les8. a 4,20K in both
g8 were found: to

e of T7°K the relaxation tim

experiments. At o temperatur
coincide. The guthor states that phonon effects are of some importance
content onlye A specialwapparatus was used to

in case of gmall chromium ‘
determine the temperature dependence of the relaxatlion time (G M. Zverev,
pTE (in print))- The attached figure shows resulip ror aifferent Cr
contents. The curves nold for transitions 1/2 4+ -3 /2 with en angle of

0 = 5°. curve 1 refers to 8 chromium-ion concenttat

curve 2 holds for ¢ = 8-10’4, and curve 3 for ¢ =;2.8-10“ . Curve 1 .
corresponds 10 the Kroniger-van Yleck mechanisuaj uP 1o 509K absorption
processes and emission of individual phonons prevaily while the phonons
show a Raman effect at nigher temperatures. ( _ past hov & nevw
t higher concentrations of paramagnetic,ions;

mechanism plays & role &

jon of ¢ = 2-10" 7§
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S | 5/056/61/040/006/010/031 .
- Nature of spin-lattice interaction.. : B111/320j~ o A

P
0

"It corresponds to an exchange interaction between the' ohronium ion pairs. .

- To explain the plateau in curve 3 it is necessary to nssump a heat ex~ = !

-ohange reservoir batween spin system and lattice, Av Av Manenkov.is .l

“.mentioned. Professor A. M. Prokhorov is thanked for valuable advice, ' ’

©N. I. Naumkin, N. G. Petblina and V. P. Kiryukhin for their ‘essistanpe |

“in the experiments. There are 1 figure and 18 refersnces: 3 Sovietsblog

. and 15 non-Soviet-bloc. -The two most important references:to English~ -

" language publications resd as follows: R. Kronig, Physica, 6y 33, 19393 .

J. H. Van Vleck, Phys. Rev., 57, 426, 19403 A. 1. Skwalow &t. el., Phys.: .

-~ . Rev. Lett., 3, 271, 1959, L : _ R

. ASSOCIATION!  Institut yadernoy fiziki Moskovskogo gésudafstvennégq uni- f
versiteta (Institute of Nuclear Physics of Moscow State - i ./ =
University) 7 L - f

'SUBMITTED: January 30, 1961 _ DR B
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SHAVLOV, A.[Schawlow,A.]; FOGEL', S.[Fogel,S.}; DALBERDZHER, L.
{Dulborger, L.]; KORNIYENKO, L.S,[translator]; AVEHZV, G,M. |
[translator]; MARKOV, V.N,[translator]; SHMAONOV, T.A., red.;

POPOV, R,Yu,, red.; IOVLEVA, N.A., tekhn. red,

(Optical masers (lasers)Cpticheskie kvantdvye géneratﬁry
Moskva, Izd-vo inostr, lit-ry 1962, 114 p.
(MIRA 15:11)

(lazery).
Translated from the English,
‘ (Masers)




CIA-RDP86-00513R002065710004-6

"APPROVED FOR RELEASE: Thursday, September 26,2002 3
CIA-RDP86-00513R002065710004-6"

APPROVED FOR RELEASE: Thursday, September 26, 2002

ZVEREV, G. M,; FROKHOROV, A, M,

e

"I:veatigation of ESRof Co 1in Ti0, "
Report presented at the First Intarnati.onal COnferonce on

Paramagnetic Resonance, Jeruaalem, Israel, 16-20 July 1062.
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3h231 : ‘ -
s/18 /62/004/002/014/051
~ B102/B138
24,2500 (1655,044,163) 13
AUTHORS‘ Worniyenko, L. Sc, PrOkhor'ov, A, Mog and‘
fmirnov, A, I. , : _
TITLE: Electron paramagnetic resonance and spinflattﬁca relaxation A

of the Er’' ion idi'e CdF, single crystal |

.

PERTODICAL: Fizika bverdogo tela, ve 4j mo. 2, 1962, 392-395

TEXT1 1?.1'5+ was introduced as an isomorphic impurity into cdﬁ'z', in vhich ;
the fluor ions form a cubic 1attice, the Cd ionsa being in the centeraAof
cubes formed by the anions. The Er3 ions replace Cd ions. The e. P T
measurements were made at 4.2 K, with several different frequencies and

for an Er3+ concentration of 0.1%. The following speotrum parametera' ;
were determined: ' ' P L)< {

Card 1/@ Q/
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3h231 :
8/181/62/004/002/014/051 . -

EBlectron paramagnetic resonance and ... Bi02/B13%8 -
v, Mc/sec g A, oa”,
9500 6,758t0,010 ' 73.041.0
25800 6.745+0.005 - .
72000 6"735.*.0'005 73(.9;1-'1.0(

The frequency dependence of the g-factor is due to the contributions of
the wave functions of the excited states. The field-induced change of
the g-factor can be determined by using perturbation theory:

[ Gs]

g, ig the g-factor at B-O,./\- Landé factor, fia the mean diatance tcithev
nearest upper level of the state group (2)1 {t -1-2, t%» 2 . ll;

Card 2/§ q
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3u231 :
§/181/62/004/002/014/051
Electron paramagneiic resonance and ... B102/:1 ¢ _ .

',(ﬂ and ,2} denote the ground and excited states.

A= (2031i0.03)u10—2cm'1. Spin-lattice relaxation wag studied by the

continuous saturation method and by the pulse method with 3.2 cm waves.

The temperature dependence of relaxation tine T] was determined by several

methods, e. g. between 16 and 18°K from epr line brdadening° Though

S. A. Alttshuler has developed a theory of spin-lattice relaxation of
rare-earth ions, (ZhETF, 24, 691, 1953), the experimental results fer Erot
ions in a cubic lattice can only be explained gqualitatively. At

T<4.2°K, 'qﬂm—1, at higher temperatures the course of @a(T) cannot be

described by an exponential law of the 7;~T*n type. 'This is due to

anomalies caused by cther bi- and trivalent ions. L. M. Belyayev, ‘

Khe S. Bagdasarov and V. Ya. Khaimov-Hal'kov and P. P. Pashinin are thanked
for help. There are 1 figure, 1 table, and 13 referances: 5 Soviet and ’
B uon-Soviet. The four most recent references to English-language O(
publications read as follows: M. Dvir, W. Low. Froc, Phys. 80%., 75, 134,

1960; W. Low. Paramagnetic Resonance in Sclids. p. 130, New York - Lomndcn.
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3231 |
5/181/62/004 fove /014 /051
Electron paramagnetic resonance and ... B102/B138 S

1950; ¢. B. P. Finn et al. Proc. Phys. Soc., B77 éﬁﬁ, 1961; 3. N nqkhi
et al. Proc. Phys. Soc. B73, 942, 1959, ’ toen v e ”“'ﬁ

ASSOCIATION: Moskovskiy gosudarstvennyy universitéf'imo_l.{¢ V. ;

: Lomonosova (Moscow State University imeni il. V. Lomoncsov)
SUBMITTED August 14, 1961 |
3+

T,

Fig. Time dependence of for Er : B = .
1 : ' : : L%/




CIA-RDP86-00513R002065710004-6 : A

"APPROVED FOR RELEASE: Thursdz‘ly, September 26, 2002
CIA-RDP86-00513R002065710004-6"

APPROVED FOR RELEASE: Thursday, September 26, 2002

ZVEREV, G.M.; PROKHOROV, AM,; SHEVCHEM(O, A K.

Mechanism underlying the effect of & vanadium admi.xture
on the spin-lattice relaxation of chromium in corundum, L
Fiz, tver. tela 4 no,11:3136-3143 N '62, . (MIRA 15:12) :

1. Koskovskiy goauda.ratvennyy univeraitet imen:l.

M.V. Lomonosova. '

(Pa.ramagnetic resonance and relaxation)
(Nuclear apin) :

i} I'II”LHI i N TH PSR SRR T I
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ZVEREV, G.M.; PROKHOROV, A.M,

w . . . . , N
Electron paramagnetic resonance of rutlle containing cobalt, §
Zwr, eksp. i teor. fiz. 43 no.2:422-425 Ag '62, (MIRA 1616)

1. Institut yadernoy fiziki Moskovskogo goéudhrstvenhogo univeisitéta.
(Paramagnetic resonance and relaxation) (Rutile) (Cobalt) =~
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3780l

- » ) ' s/b56/62/o42/oos/ooe/oso
21900 . - B125/B108

AUTHORS s Zverev, G. M., Petelina, N. G,
O ————————————— & )

Electron paramagnetic resonance of Co2+ ionaiin oorunduh

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, V. 42,
no. 5, 1962, 1186 - 1190

¢’

PEXT: Various versions of the theory of electron pdiamagnetic resonancé :
of Co2+ are checked., Cobalt ions in the Al O3 lattioe form twe nonequi-

valent systems with a common axis of trigonal symmetry, but with different
constants 6f the spin Hamiltonian. The following values were obtained
from measurements of the 8, factors: -

V, 109‘cps Lo 9 37 7 T1
ion system I | 4,947 £ 0,003 | 44936 £ 0,003 | 4:936 % 0.003
ion system II 4.855 * 0.005 4,850 t 0,005 | 4.850 % 0.00S
The results for 9-109 are taken.from G. M. Zverev and A. M. Prokhorov
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v 3/056/62/042/005/008/050
Electron paramagnetic resonance... B125/B108

(2hETF, 39, 57, 1960). The high values of g for I and IT at 9+ 109 oyclea

are probably due to the circumstance that at this frequencj the hyperfine
structure is comparable to the mean magnetic field strength. The
experiments do not confirm the expected diminution of gJ_with 1ncreasing

frequency. The temperature dependence T (T) of spin-latiice relaxation

time was measured by the method of continuous saturation using a 3. 2-cm

microwave spectroscope. The follow1n§ g }ation is fairly satlsfled for:

the system I at9- 30%: Ty - 1.6-10" I/kT gec, while

-12 6II/kT is satisfied for the system II at 14 - 269K, Below

4.2°K, T is inversely proportional to T in both eystems. 61 - 110 ¢ 15
-1

em” ', 8.0 = 185 L + 20 cn™'. The experimental form of 11(T) is explained by

the relaxation process through an excited state, as suggested by H.Orbach
(see reference) for magnesium-cerium nitrate. This excited state is .-

T1=10

respectively 110 cm -1 and 185 cm -1 above the ground state for the ion
groups I and II. The process mentioned above determines relaxation a8,
far as 309K. The g-factors and the spin-lattice relexation time of Co
Card 2/3 S . :
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Electron paramagnetic resonance.... : Bi25 B108 1

ions in an A1205 lattice can be explained under the paual nesumptions oh :

the character of the crystal field (A. Abragam, M. H. L. Pryce. Proc. Roy.
Soc., A206, 173, 1951). The valuas of & determined from the relaxation.
experiments are suited for stricter calculations taking acoount of the
covalent bond. "Two-stage" relaxation must play an:important part also in 3
the other ions of the iron group. There are 2 figures and 1 table. The \f
most important English-language reference iss C. B+ P. Finn, R. Orbach,
W. P. Wolf. Proc. Phys. Soc., 77, 261, 1961. ' o '
ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvannogo ,
universiteta (Institute of Nuclear Physlcs of Moscow State
University)

SUBMITTED: December 23, 1961 : ? b 2
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AUTHORS: <Zverev, G. ¥., Karlov, N. V., Korniyenko, L. 8.y - NS
Manenkov, A. h., Prokhorov, A. M. } : ' i ;

TITLE: ' Application of paramagnetio erystals in quaitum electf¢nicb»j
 PERIODICAL:  Uspekhi fizicheskikh nmauk, v. 77, no. 1, 1962, 61 - 108

TEXT: \Western and Soviet studies during the period 1932 - 1962 conceérning

the progress in the application of paramagnetic crystals for building |
guantum devicés are reviewed. In these devices, which are used in the
fields of radio and optics, negative temperatures are. produced by ; D
euxiliary radiation. The following problems are discussed: energy levels —
of paramagnetic ions in crystals; relaxation phenomena in paramagnetic
crystals; (paramagnetic) quantum amplifiers of the radio range (paras
magnetic resonance amplifier PTY (RPU), paramagnetic progressive wave ;
emplifier NYED (PUBV)); quantum generators and amplifiers of the optical
range (optical quantum generators with ruby and fluorite, quantum ampli- .
fiers, quantum counters), Finally, the great progress achieved in quantum
electronics during the short time of its existence is pointed out: L

.
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establishment of highly accurate frequency standards for various purposes-
development of low-noise paramagnetic amplifiers of ‘the radio range and’ of.
optical generators having a high degree of coherence and high spectral |
radiation density. The quick progress of quantum electronics and its pPro-:
aising prospects,are the consequence of its development on the basis of
already existing technologj. Progress wes first achieved 4n the radio o
range, and later in the optical range. At present work is in progress in
developing the entire range, including the submillimeter- and distant !
infrareé range. There are, 27 figures and 134 references: : 45 Soviet-bloc
and 99 non-Sov1et-bloc. The four most important English-language refer-;
ences are: J. R. Singer and S. Wang, Second International Conferenase on ,
Quantum Electronics, Berkeley, 1961; W. G. Wagner and G. Birnbaum, Second
International Conference on Quantum Electronies, Bcrkeley, 1961; :
. u. Hellwarth, Phys. Rev. Leut., v. 619 (1961); A. L. Schawlow,

G. EZ.-Devlin, Phys. Rev. Lett., v. 6, 96 (1961)
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GENERATION OF MILLIMETER WAVES IN OPTICALLY PUMPED RUBY
(USSR)

Zverev, G, M., A. M. Prokhorov, and A, K. Shevchenko.

Zhiwrnal eksperi-
mental'noy i teoreticneskoy fiziki,

v. 44, no. 4, Apr 883, 1419-14]8,
S/OSG163/0'{-4/004/042/044

Experiments have been conducted using a ruby laser at 77T
level ruby millimeter-wave (35-50.1g9 ¢
temperature. Emissica

°K to pump 2 three-
ps) generator opa rating at the same
from the nitrogen-cooled ruby lager passed through
d sysiem ol mirrors and a lens onto ihe end of a nitrogen-cooled ruby which
SEVEl a5 & ..l meter-sand Tesonator and whose c-axis was pdrpendicular to
the exterra. magnetic feld. Emission from the generator 'uby was detected
By a reflector-type superheterodyne radio Spectroscope which also controlled
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eExRRATION oF MILTETER VAVES {Cantea] 8/056(63/0uLf ook okafoln

" the required magnetic field. The detected outiput, along w

ith the photomulti-
- pier-monitored lager pulse signal,

was displayed on the screen of a puls e
pn. The generated millimeter- band power output was - 10°
T.5510n had he muatipie- spike form observed in rf-

-C generators. It was calculated that the maximu:n power ideally obtain-
= :e

np.e used (0.05% chromium ion concentration) is 1,7 mw in a
ration of ~ 150 psec, {BB]

“pumped paramag-

a Tl
ptlse with a duy
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ACCESSION NR: AP30031: S/0056/83, 044,905 ,1250 352

N4
AUTHOR: Zverev, G. M. S
\
TITLE: Temperature depfndence of spin-lattice relaxzutf;c-n}o! tetravalent :
vanadium anion in rutile \Y
1A

SOURCE: Zhurnal eksper, {, teor. fizild, v. 44, no, 6, 1963, 1859-1863
TOPIC TAGS: gpin-lattice relaxation, epr, tetravalent vanadivrmn anion, rutile

ABSTRACT: The temperature dependence of the spin-lattice relaxation v of ‘he
V* “ ion in rutile was experimentally investigated in the temperature range be-
tween 4.2 and LI0K. The cor entration of the paramagneile iogs was s g0, |
~ All' measurements were conducted with the tetragonal ¢ muis of rutile parallel
to the external magnetic field. It was found that between 4.2 and 10K, v is in- .
versely proporticnal to temperature (T). Between 10 and 30K, v varies approxi- \
mately as T~ >+ Some deviation from this proportionslity wis ohserved in the i
range of V—-71K, At temperatures between 70 and HTK, 2 81102 expl &/ kY, :
Card 1/2
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ih . -1
where ) is the excited state of the V** fon 650 cm = abova the ground state,
‘*1“'1 is *esoonsd: e ’or spm—" attice relaxation in this femoerature '-anp"! The

1}:..‘3]- mqb,ﬂkﬂl xuq lUUE“V"ULU .ﬁ‘ uuq ED DL i[xg:'uvd 3
{cal-with: éxperimenfal ddja indicatel that the i)
spin-lattice relaxation of tatmvalent vanadium anfon in vutile is caused Hy ontical
phonons or is due to a higher-ovder process in which four acoustic phonons par-
ticipate in the relaxation. ''"The author thanks S. A. Al'tshuller for a valuable
discussionand Y. V. Makarenxo for his help in making meag:rements. ' Orig.
art. has: 4 figures and i formula.

ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarsivennogo universi-
teta (Institute of Nuclear Fhygics of Moscow State University)
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TITIE: 's_piln' latt'ic; roaxation of the Er3* im in single éx‘yftjaeula ol' Cd? ,, B{!F“'z‘.' ,-: '

and CaPz

'SOTRCE: Fizika tverdogo teljt,- v. 6, no. 1, 1964, 96-100

TOPIC TAGSt spin lsttice ielmtioh, cadrdun flﬁoﬂdo, harium fl\t&ddé,—calciiim _ =

flvoride, paramagnetic resopance, rolaxation time tempersture dependence, elastic .
acattering, two phonon process, direct rolaxation process, uqited ‘atate i

S iBSTRACTS The authors hag? exveined both parenagnetic resonence spoctra and rolxie
4

';ff tion proceases for the E fon in single crystols of Cdl’z. Bnl"z, qnd Con. Spin~ .
lattige relaxation times ware measured for 3-cm and 8-um waves at tamperstures

renging from 1.6 to 25K., The results are susmarized in Figs. 1-3 Qf_the-snelbcnreu.t’ ’

_At termperatures above that of liquid helium, relaxation is determined by the tro-
phonon process of relaxation ¢ h the excited state. This time depends expo-
neatially oo temperatures ¢ A exp -..%).' ‘M temporsturea of 1.6-4.2K, direct

“relaxation processes m_'eéipl_seuud by heating of the phorén spectrun, The . e

N
-k .
s Y .’
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dependence of relmtion tim on unperakmo u stmngez* then oxpamd for ordim:y
' direct processes. -As mechanisma of phoncn relaxation the authore suggest cross

" relaxation snd the 1nolaotic acuttering of phnnonn by phom Orlg. art. hasn 5 3 :
; figures. : ’
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.. ORG: tona ,

TITLE: Investigation of spin-lattice relaxstion of a pasitive trivalent ﬂ:&iun; fon ‘in|:
cadnitm fluordde and calcium fluoride single crystals in the 3-70 G frequancy dange.
S

v 1 . i
SOURCE: Flzika tvardoga tela, v, 8y wo. §, 1466, 1379-L30), i
TOPIC TAGS: spin lattice relaxation, erbium, ion, fluoride, calcium fluoride, dad-
nium compound : _ : o IR
The pulse saturation method was used for 'meastrft'ﬂq'g the -relaxatiqu times vy
_ion in cdr, and-CaFy “single crystals at frequenicies From 3 to 70 Ge It
o | was found that relaxation. time decreases with an Increase in frequency (from 400 to -
“1 200 usec when the frequency is varied from 38 to 71 o). In the short-wavelengthi® e
| reglofr of-the-millineter, range, the experimatal data may be approximated by a ppwer

function of the form w = 13lay2 : ngth of 9.4 cm shoyed a i
shorter relaxation time . reduction from 180 to 65
usec) with 1) being very nearly proportional to v. The edperimental data in totality
may be spproximated by a functfon of the form = _ g b

-
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@ 18 in gac’} ‘and v.4s in Ge. T eld mc?ea‘fes
sharp:.. - reduction. - It . ig SR 0 that! i lientding . of, | lréso=:

: ‘nance phonons has_avconsiﬁeéablq:effactqdn_rélaxationﬁof»éé5ium:Aoﬂs;so”thdt'rél'xa-qc :

;'7:jtzen of the line from even isotapes of the trivalent erbliin ion is impaded by the lack| :

of resonance phonons. As a result, tha transfes of épin dhargy to the lattice is af-
fected to a graat extent by crogs relaxation to the ‘wuings” of the line which are
formed by trivalent erbium fons located in axial erystal fields of varying strength
and symmetry. The obastructfon to relaxation is relieved by this cross relaxation
which introduces phonons in a wide rdnge of frequencies. The effect is amplified when
the 'wings™ overlap the spectrum of impurities which have a short relaxation time.
This type of mechanism gives a qualitative description of the experimentally observed
relationship between relaxation time and mgretic field idtensity in weak fieids but
becomes less significant as the magnetic field intensfty fncreases. The expérimental
results depend congiderably on the purity of ‘the specimens studied and the concentra-
tion of erbium fons in various enviromnments. The authors are grateful to P. P. Pashi-
nin for giving them the opportunity to carry out tle experittant om the 9.4 cm wave-

length and for valuable consultatfon. Orig. art. has: 1 figure. (14]
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TITLE:  Destruction of ruby and leucosapphire: crystals by high-ihtengity lager beama‘, s

AUIHOR:  Pashkov, v. A.; Zverev, G. M,

SOURCE: ~ Zhurnal eksperimental'noy i_teoretiéheskoy fiziki;,v- 51;=no.'3, 1966,%
T1-1179 . . , : T

| TOPIC TAGS: nonlinear optics, stimulated Brillouin seattéxj;ing,huitiphotorgl éibni!za-

tion, ruby, leucosapphire, crystal damage, laser induced damage, laser effect LASER
BEAM ,CRYSTAL PROPERTY | SAPPHIRE ) CRYSTHA DEfFeCT 0 *

leucosapphire .crystals by the focused beam from a 1-j 30—14\&{;Q—switched laser. The

damage in leucosapphire crystals at the focus of an f:5 cmilens was in tne form of a
spherical channel 1 mm in diameter. In the case of an f:15 cm lens, the lagging v
crystal surface susteined small, crater-like damage. Certain ruby crystals (group I)
sustained damage identical to that in .leucosapphire crystals, while in other ruby !
crystals (group II) the damage was in the form of "tracks" consisting of a series of |
small cracks perpendicular to the incident radiation. The ‘tracks were several cu

long and 2-—3 mm in diameter and were observed for both the fi5 and f:15 lenses. The
damage threshold for leucosapphire and Group I ruby crystals! Vas apgroximately ; —
1019 w/cm?, while that in Group II ruby crystals was about 108 w/cm?, Damage in all

Card _1/2

ABSTRACT: An experimental investigation was made of the damage induced in ruby and
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BQbroﬂﬂkd'ﬁ Yu. A.; ZverGVs Ge Mo; Smirnov! A. 1.

, Q/V . : o <, | » “ £
tic resonance and spin 1attice relnxa.tion

TITIE: Paramegne
cqnnection with the optical spectrum - ,
QOURCE: Fizike tverdogo telss Ve 8, no. Ty 1566, 2205-2212

TOPIC TAGS: jde, erblum, gpin lsttice reloxation,

e o R

AUTHOR:

ORG: none ‘
ot B2 in CoFa

: @tic spectrwn;

calcium fluor
electron paramgnetic res , -
of earlier EFR gtuaies (FIT ¥ ,
o st centors depends '
£ the EFR

that the occurrence of aifferent type :
the host erystale. ConseQuerrt]y, o study vBs W e (

2t of single-crystal caFp grown in

3+ jons in & €

the presence of  oxygen.

f£ield of trigonal symmetTy with g = 10.29 # 003, 8L .~

+ 0.8 Oe was e in-lattice relsxation nes made po!

o determine earest excited 1evel, name v i, A @cOrTes=

onding excited o in the opticel ahsorption gpectTuMs

concluded that the £FR method -1 the existence of many types

of centers, 8l that most 1lines

with electronic transibions jnside t

mlas, an 2 tables. ) .
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AUTHOR: Bashuk, B. P.; Gritsenko, M. M. Grum-Grzhimaylo, S. V. : 4
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- Zverev, G. M.; Sevast'yanov, B, K. ; Kharitonova, L. M.

‘ ORG: none-
- TITLE: Comparison of different methods for determining c}iromi\lr_r\,‘concentration
“ in ruby k ' '

 SOURCE: Zhurnal orikladnoy spektroskopii, v. 5. . 2, 1966, 172-177

_V TOPIC TAGS: chromium, ruby, optical‘absorption, niagnetic measurginen‘i

ABSTRACT: Chemical, magnetic, optical, and radiospectroscopic methods are
' described for determining the chromium concentration in ruby. The limitations
and possibilities of these methods are compared. The factor for converting the i
optical absorption value into concentration is determined frorn magnetic measure- L
ments; it si equal to 0. 29, Orig. art. has: 4 figures, 9 formulas, and'1 table. ‘

[Based on authors' abstract] -[NT]
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'AUTHOR: Zverev, G. M.; Makarenko, L. V.; Smirnov, A. I.
ORG: none ‘ ‘ '

TITLE: Paramagnetic resonance of Ce®* and Na3* in SrMoOQéingle crystals‘ 1
SOURCE: Fizike tverdogo tela, v. 8, no. 12, 1966, 3686-3688 ,

TOPIC TAGS: strontium compound, molybdate, epr spectnnn,facti‘fat'ed crystal, cérium,
neodymium , - e ,

,!ABSTRACT: To check agg._inst results obtained with other scheelites, the authors studied
jthe EPR-spectra of ce®* and Na®* in single crystals of strontium molybdate grown by
the Czochralski method and containing approximetely 0.5% of Ce or lid. The:EPR;spectra
vere measured at 4.2K and 4.3 GHz.. In the case of cerium, a single intense line was.
observed, due to the ce®* ion in a field of tetragonal symmetry.. In the czise of
neodymium, the spectrum consisted ¢f an intense line due to the even isotopes of N,
on vhich a hyperfine structure due to the odd isotopes Na*® and Nd*® 4s superimposed.
The g-factors half widths and the hyperfine structure constants were obtained for all
lines and agreed with an empirical relation obtained by ot.hers.‘ “A wave function agreee
ing with the obtained data is also found for the lower state of Nd®* in a field of*

tetragonal symmetry. Orig. art. has: 2 figures and 7 formulas. {o2] [WaLb)
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TITLE: Parasmagnetic resonence of Na3* ions in singlerénystnlloxides ofiyttfium and
scandium : ‘ 4 .

SOURCE: Fizika tverdogo tela, ve 8, no. 10, 1966, 3086-3088

TOPIC TAGS: -yttrium, dcnndium’ oxide, nﬂodyﬂtum, parn&hgnaﬁlé ranonanhé; o§yatal
symmebry, forbidden transition, optic spectrum, microwave spectroscopy

ARSTRACT: This is a continuation of an earlier study of the optical spectra of Nad+
| ioms in Y¥,0, and Se,0 (opt. i spektro., in press) where the results vere interpreted
| undexr the agsumption éhax only one type of rhombic-symmetxy center exists, :In view
i of the fact that other results suggest the existence of two types of symmetry centers
- | (¢, and S,.), the authors have carried out & radiospectroscopic study of the same
erystals., Paramagnetic resonance of Na3+ in Y20 and S¢,.0. was observed at: 4.2 and
14.3 Giiz. Tne samples were oriented in such a wgy that %h ‘constant field remained
in the (110) plane during the crystal rotation, and the alterneting field was perpen=
dicular to the constant field. An analysis of the angular dependence of the
paramagnetic resonance spectrum established the existence of centers in: erystalline

lcard 1/2
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- fields of rhombic and trigonal symmetry, with predominant directions parallel to [110]
end [111] respectively. The components of the g-factors in the NA3* spectrd are cal=
culated for both oxides end both symmetry centers., The concentrations of the two
centers differ by only a factor of 2, Since the earlier investigation of the optical
spectrum disclosed the existence of only rhombic-symmetry centers, this ‘confirms the
assumption that forbidden trensitions have a high probability in the case of centers
that have no inversion symmetry, Orig. art. hass 1 figure, 3 formules, and 1 table,
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Magnetie dipole in a medium with oylindrical d:laoontﬂn\lity. :
 (uma 16:2)
1, Vsesoyuznyy nauchno-issledovatel'skiy metitut gaofizichealdkh ;

metodov razvedki, Volgo-Ural'skiy filial.
(Eleqtric prospecting)

Izv. AN S8SR, Ser.geofiz, no.1t128-s134 Ja '634 .




HES I

"APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R002065710004-6

ﬁ?mYWﬁR LE(I}\?E’ Ttirécﬁlh Nf(temberﬁﬁ. '1%(:0;2"“ gﬁlﬁﬁ%‘:SGGOOSI3R0020657100?4 -6"

.N- o

Mathematical experiment for solving certaln gaophysical roblems,
Izv. AN SSSR. Ser. geof’z. '~ no. 1131694—1698 N '63. (IIIRA 16:12)5

1, Volgo~Ural'skiy filial Vsesoyuznogo nauchno—-i.asledovatel'skogo e
instituta geofizicheskikh metodov razvedki. ‘
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Problem of analyais in the theory sf industion leartne., I:v.v§£.
ucheb,2av,; geolsl rasv, 8 no,11el20.127 ¥ 45, ) n

(MIRa 12222) .
insledovalaltakozd

1, Volgogradskiy filial Vsesoyuznogo nduchne.:
instltuta geofizicheskikh metcdov razvedki,
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ZVEREV, G.

N,
Method of the information model in the theory of induction.

logging. Izv,vys,ucheb,zav.; geol. i razv, & no.l0;
125-130 0O '65, -~ (MIRA 19:1)
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1. MEYERSON, G.A., ZVEREV, G.0., ZUBKOVA, F.M.
2, USSR (600)

f  Hoscow Institute of Fine Chemical Technology, "Study of the Solubility of Complex Tantalum
Fluoride and Niobium Fluoride," Tsvet, Met, 14, ‘No 8, August 1939. . : ‘

9. W Report U-1506, & Oct 1951,
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ZVEREV, @.Z. ;BULYGIN, ¥.V,,master

[

Automatic start-up of stand-b
no. 1:28 Ja 's8,

(Steam power plants--&quip-int and ;upplibe)

¥ fturho-reo‘d pnhﬁa. Bhbtgo tik o :
(MIMA 11:8)
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LTRABOY, R., 1dzh;; ZVEREY, I., insh, 158 | ;

Anga.rak ie being. bqilt of a.ix\-entra.ined fly‘-a.ﬁh concrete. Na stroi
o3 n0,3:125-27 Mr 162, (MIRA 163.‘;.)
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Zverev, I, - "In the north", (With the humters ond deer keepers of the Xoryak
Turdra, outline), Dal'niy Vostol, 1942, Mo, 6, p, R6~92, '

50: U-3042, 11 March 53, (Letopis 'Zhurnal 'mykh Statey, lo. &, 1949).
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RARKHMATULIN, Khali! Akhmedovich: SAGCMONYAN, Artur Yykoviewich;
BUNTMOVICH, Abram Isaskes 14 chy ZVEREY, Tgor! Nikoln ;levzr’h..
RIS

PUTYATE, '.', ., dota,, rets enzpnux .;‘UII"‘HI(IN,, 1.A, e» prof.,
recsenzent; GINEVSKIY, A.8., kand. tekhn., nauk, red.

[Cas dynamiss] Cazovaia dinsmiks, Moskva, Vyseshala shkola,
1965. 722 p. (MIRA 18:10)




"APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R002065710004-6
APPROVED FOR RELEASE: Thursday, September 26, 2002 - CIA-RDP86-00513R002065710004-6"

ZVZEBV Il'ya- SEMENOV, R,, redaktor' ABRAMOY, V.I redaktor IB'IHSK‘ 5
. . H YA
£ tekhnichesldy redaktor ! T

i

(A niner's personality) Shakhterskii kharakter | H | natc
. oskva Gog. j
tekhn. izd-vo 1it-ry po ugol'noi promysh., 1955. 59 p.' (MIRA 8:7 })m‘

(Vorona, Grigorii)
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ZVEREY, Ivan Andreyevich, stregal 'shehik;- MOK20USOY,, Ivan Ivnnevich, ricto-

WA. D.M.,redakter; KIRSABOVA. .A.. tekhnicheskiy re-
dakter. ‘ o
Werk practice with planing and. bov-ing mchinas] wh rabety na
Etrogall’,'nm i rastechnem stankakh. l(oslcu. 1zd~ve. YTaSPS Proﬁldnt.

1955. 95 P , (s 9-#)

.Vorone:hskiy mwhinostroitel'm uwod heni Kulinina (for !nrov..
Kokrousov). ‘

(Planing machines) (Drilling and boring uachi.nory)
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ZVEREV, Ivan Dnitriyevich; TARNYAGINA, V.V., redaktor; BRAKOVITSKIY, I.0.,
Bicheskiy redaktor ‘ '

[Stulying reflexes in animals; & teacher's exp%gienc@]:lzucheniey j
reflaktornol delatel'nosti shivotnykh; iz opyta raboby uchitella, .
N Leningrad, Gosn, uchebno~podagog. izd-vo Kinintérstva;prosvaahchanilg
' BSPSR, leningradskos otd-nis, 1956. 116p, (MR 9:12) -

(Reflaxes) -
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' ZV¥RRV, 1.D., kundidat pedagogichoskikh nauk.

sl ;
Knowledge of chsmistry "in a course on humanaanmtomy and p?ysiol;‘lo)
Ret. v shkole no.5:60-62 §-0 '56. : MIRA

1. Leningradskiy 1nat1tut pedagogiki Akndeuii pedagogicheskikh nauk
[ 2

AoPeRs {ABATOMY, HUMAN) (PHYSIOECGICAL CH!HISTRY)

‘ 1
T Sy elE DA S BHATHO LTI NI B e, 0 3 .
i{FF, Nl IR ksE : b [HESTES LI i s 3
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aVERRV, I.D. | |
Problems in the physiology and hygiene of work in connection with
the study of humgn anatomy and physiology. Blol. ¥ 9&01?“1;:{;2131136

Mr-Ap '59. |
1. Leningradskiy institut pedagogiki APN RSFSR,

(Anatony, Human--Study and teaching) _
(Physiology~~Study and teaching) (Work)

-z

i

Frogn
{3 T HIPUEL
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ASD
AUTHOR: Kushko, L. 4. and Zverev, I. D.

pener
I
o

TITLE: Rediogenic crigin of argon . in natural and petroleum gages

.
PERIODICAL: Referativnyy zhurnal, fhimiya, no. 5, 1963, L6, abstract 48126
(Geol. nefd i gaza, 1962, no. 9, 48 = 50)

TEXT: The isotopic compasition of argon is daterninad in natural gases from
4 deposits and in 8 by-product gases of petroleum and gas depositse Omly inm ouns
natural gas was radiogenic argon detected (14.1%), while in all the by~product
gases it was detected in juantities ranging from 1 to 48.3%. An increage im the
amount of radiogenic argon with increase in depth was ohserved. Be Sobotcbich.

[Fostractor's note: Complete translation/
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\ZVEREYJhlvgnﬁDmitriyevich;wKAZAKOVA, Olfga Vasi]'yevna; YAKDVLEVA,

0l'ga Sergeyevma; CAL'PERIN, S.I., doktlor mod. nauk, prof.,
red, ; PRIDANTSEVA, A.M., red. \

Voo
[Human anatomy, physiology and hygiene;:a te:gzsboolg for 8th
grade students of evening (staggered) gqneral secondary
schools] Anatomiia, fiziologiia 1 giglena cheloveka; poso-
bie dlia uchashchikhsia VIII klassa vechirmel (smennoi)
srednei obsheheobrazovatel'noi shkoly. Izd.3. Mogkve K Pro-
sveshchenie, 1964, 167 p. ‘ (MIRA 17:7)
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ZVEREV, I D
Ways tc 1mprove
h?;iene. Biol. v shkole no.

kiv institut imen
1, I»eningradskfgy pedagogiclg%smn Iy

ana phyaiology,
e 10 %23 J:o-;‘v‘ " (MIRA 160 6)

i A-I§‘ Gertsena.




pa——— - -

TN Lo et 0 T T U e
"APPR%[LFOR RELEA! Thu
rsday, September 26, 20
LAEPRI)\ AN RELA‘EAS? A , 2002  CIA-RDP86-00513Rt
Z 8 Thursday, September 26, 2002 CIA-RDP86-00513R0%2%)%g§1]6%%3‘;§'

Category: USSR/General Division. Problems of Teaching. A-T.

Abs Jour: Referat Zh.-Biol., No 9, 10 May, 1957, 35008

Author : iu:e_ﬁ__l_n_
Inst : hot given j g
H al Knowledge in the Course of Human Anatomy

Title Flements of Chemic
and Physiology (The Question of Intersubject Re;ations)

Orig Pub: Yestestvozn. V shkole, 1956, Fo 5, 59-62

Abstract: In covering the courses of humen anatomy and physiology and

chemistry in the VIIIth class, the teacher msk utilize the

{ntersubject relations petween these disciplines and particu-.
larly lean upon the students' knowledge of chemistry. In ex=
plaining new meterial on the themes "3igestion, breathing,
metabolism" and others, the teacher should conduct related

experiments in chenistry.
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" JVEREV, 1.D., kand. |
4 Darvinism.
udanes on the fundnmontala 0 (CIB.L o 8)

Indapendent vork of 8t ' e
Bio?.pv ghikole no.5: -51 3-'0 59
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dakly 1nstuut pedagog
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'KUSHKO L.M. ZVEREV 1.D.

Radiogenic origin of argon in the co:nposi'tion od! nat.ural(and piz:;;%eum
gas. Geol, nefti i gaza- 9 no.9.1.8r-50 62. .‘ : P

1 Kuybyshevskiy nauchno-issledovatel' ,7 y inntitnt po perdrib&tkq
e \ .
neftis
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excursione

Ag '57-

i, Leningradskiy

- ki, .
1?22i§2§ iii:ﬁ:iona) (Industrial hygiene)
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ZVIRIV, 1Dy kandidat pedagogicheskikh
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ghkole no. 2 J1-Ag '57

Biol.y
phyniolczgy. 101 v

Akadgmi;l. pe_dngogicheaki\ch na?k

skdy instutut pedagogﬂd.

Study and teaching)
y and teaching

1.Leningrad
RSFSR (Anatomy Human——
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Po}ltekh. obuch. 00¢5325-32
T (VIRA 10t6)

ZVHRBY. 1.D.

Halping scho
My '57.
. : {Work, Method of)

roperly. .
© (Baueation of children).
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Conducting an =

ghkole noel 1:63-68 Ja-¥ 155
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Ivan Dmitriyev_igh; MABKOV, N.Ge» red.; ]
et GREEL RO |

: ’ ts in
, knowledge by studen o
' slological kmo¥ : o-£1ziolos]
(ose of Bnat:niﬂ::;]andl’rg:znenie uchashohimisia snaton :
v
practical ac

. ’

1959. 89 P- oy
chebno_pedagog.izd-vo K-va proav.BSFSH. 9 (MIRA 13:7)
v :

(SCHOGL HYGIENE)
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VEREY, Iven Dmitriyavf AEi2R% 1OTAHOPR; 005 Mg 205600 &?Annm,
.S, red., SAREVA, Ye.A., telkhn, red.

of students’ knowledge about the ‘ovolution of

znanii uchaahchikhsia oh evo=

Moskva, Izd-vo n RSIPSR, 1962.
_ (MIR 5:7)

[Development
the organic vorld] Razvitle

1iutsil organicheskogo | mira.
(Evolution—Study and ted’ghing)

166 p.
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LAND LEVKIEVA, N.V,, keni. tekhs
BLANDOV, P.1., KeEv. ?ﬁhn'kﬁ;tekhn.\mul’:; KOKONIN, 8.5,

pauk; ZVEREV, : _
iz, s STHAKINE, I.L., Ted. }

o P ‘ . §¢
sk absorption end conteh o ake=oll W0E LEK, Gure.

irplanes oT ) letno-
%ggigzzh;§k%1§§troistv samoletov. Moskva, Mosk. avintsion

‘Sergo Ordzhonikidze, 1962. 307vptMlRAgl7:L)
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: g w of [iquids
j e B stem stribution of the Flow ob - ,
plasertations nAn Investigation of the End sy:ge:b:grgfn Cand Tech Sci, Moscov Order of

: alve in Piston Pumps & ; ‘Mogkve, Mospov,
kv aﬁi:ﬁ?ﬁ::&gagi Sergo Ordshonikidse, 24 Jun 54, (Vechernyays 2T
n O, o

15 Jun 54)
s0:  SUM 318, 23 Dec 1954
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I.M. . |
Ao 3 L L

"M Order of aquiplmanh supply to suger factories under conatrm(tctiopi535)
Sakh,prome 36 nos5350-51 My 162, ! .MIRAT - 15

' : ‘ ¢oltellstva RSFSR.

. k ektoborudovaniye Ministerstva stroitel Si.

1o Glavicons (Sugar industry--Equipment and tsuppli_es)
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SUF-EXTINGUISHING ELASTIC FOAMED POLYURETHANE (I'SSR6

Sicarav, VA LM Zverey VP A-ef'vev, ane U D sarsonoy
T DI S T TR L DR R ST DA B EL DT B P S B
Sk mismang st Soamee peowrecsare i tas aees prevates ny aacing

up to 25 parts of tricreayl or tr lchlorodhﬂ phosphate to 1i8 par‘s of the poly-
urethane starting material.: The new:-matetrial.can be pirdduced with-existing-¢quip+
ment The physical and me chanical properties of experimental self-extinguishing
'Iuy were shown to meet the TY 36 X1I-395&2 1. specmcauons but idditiok of phos-
nnates considerably owers the neat resistance of [10Y. The sel’-extinguishing

T is et e ke ath o ceneoavl fmnc wo tn e chioresthvl sho<ohate, and the
L et boeas Lo TED DA Bildl AN IECD A L AL DU nperties TBAO

Card 1/1
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- AREF'YEV, V.P.; SAJ'EONOV, V.D.

I.M.; :

SIDOROV, Vohe; ZVEREV, 1.%%; st masey
‘tblanﬂ OaMSe .mB.B
Production of self.‘-damﬂ;l.ng e:mstio pplyure £ (MIR 16. 4)

nookt 69"{201‘?“31; paterials) (UrethaneS)
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ZVEREV, LM ' o
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Supplying more fully “’e‘m"i °q“i"”‘°°t sm pmm QTR 14:7)
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; " Miniaterstva stroi
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_}?erev, I. M4,

A techanizad g

'A.,escripti ver he p of 'sujidir m %Ri“ it 8 how m hat
was to start operations §n Septenber, ‘19514; 1 the Livov mgi-od. In thisg
mil) time-consuming manual opnrations are doie mechanically and the mill

iz axpected to produce 400,000 pounds of granulated sugar per day. Tilus—
trations,

Inatitutian

Submitted R T
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Experimental teat nf the equation for tha etate

of water-saturated

ground, Izv,AN 558R.0td.tekh,nauk,Melkh,i mashings by, no.b4:185-186
) (Hm_‘13:7)

Jl-Ag 160,
(S011-~Moisture)
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RT—;.I,39 (The propagation of a disturbnncn 1n a vinco»-e]ari Lc. and vl'sco«plnauc
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S0: Prikladnoia Matematika i Mekhnnikn 5151 295*302, 1050 (Dxiginal Ruseian

source unavialable for reveiw) _
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CAND PHYSIGOHATH SCI
Dissertation: "Certain Problems of Disturbance Propagation at Cdllision.

17 November L9

Sci Res Inst of Hechanics, Moscow Order of Lenin St.ate v imeni M.V

Ioinénoaév.

SO Vecheryaya Mosl(va
&}EIH"& 71
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| Rakhmatulin;,- Khalil Akhmedovich° Sagomonyan, Artut YAkovlevich; Bunimovich Abram
Isaakovich' Zverey, Igor!' Nikolayevich '

“Gas’ dynamics (Gezovaya dinamikp) Moscow, Izd-vo "Vyashaya nhkola" 1965, 722 p.
‘1I1ug.y biblio., tables. 7500 copiea printed.

' ZTOPIC-TAGS:i gaa dynamics, gaa flaw. aupersonic flow, aerodynamic hea:ing, bonndary
" layer o . : ‘

PURPOSE AND COVERAGE: . This textbook for university atudmnta is based on lectureu ln
‘gas dynamics given by the authors at the Mechanical and Hathematical Deplrtment,
Moscow State University. The book presents fundamentals of ‘gas dynamics with

special emphasis placed on uodetn numetical nethodo of aolvtng ges dynaaic probleun
using electronic conputers. =

 TABLE OF com'zms.

_1. Thermodynanics - 9

2. Cas motion equations -- 93 : o

3. One-dimensional nteady-uate motion of guu - 179

4. Motion of gas with small perturbations —- 223 S L

5. One-dimensional nonsteady-state motion of. gas with finite perturbutious - 266
%. Steady supersonic gac flow with finite perturbations -- 299 .

uone: ,Usw& _,‘;.5“
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Roﬂs, Shelis

""PrOpagation of Disturbances in Viscous-Elach
and Viscous-}?lastic Rods ," I.N. 2verev, Moscov

-"Priklad Matemat i Mekb" Vol XIV, o 3 3 pp 295 '102
,Considers propagafion of distxmbancr- wavm in' semi--‘
infinite beam whose material possenges viscoelamt
and viac0p1astir properties. Mathemafic-n]ly treats ;
and solves the usual wave ‘equation involving stresa 5
.'Bf.rain, displacement and time Submittul 21 Juu kS'L




