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PURPOSE AND COVERAGE: This book is intended for a wide circle of
engineers and technicians,koncerne with the problems of 4331§B}ng
information and meaguring yntemsﬁh 1t may also be used by studento

and aspirants of “Feiated specialties, The book describes inductive
converters with digtributed magnetic and electrical parameters. The
theoretical fundamentals of basic converter types are given; cal-
culation nethods of these devices are discussed; and examples of
thoir use erec given., No personalities are mentioned, There are

30 references, all Soviet,
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- ,ABSTRACT: The ZnMoQ, Were grown by the hydrothermal synthesls method.|

| Tnvestigation of the EPR spectrum at room temperature with a video .
spectroscope at 8 mm wavelength, disclosed a gpectrum due to the di-

| valent manganese and weaker lines of cr’’ ions. The Or~ spectrum
| could not be investigated in detall because ite lines overlapped the
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more intense lines of'Mn2+,'which,contaminated the crystals. The .
angular dependence of EPR spectrum indicates. that the ~gymme try of the

erystalline field acting on the an+ jons 1s not higher than rhomble,
so that the spectrum can be described with the spin Hamlltonian of
the rhombic system, for which the constants are given. = The orienta-

tion of the z axis of M=t in ZnMoO) colinclides with the orientation .|
| obtatned for Mn®* in Cawo,. Authors thank Ys. A. Pobedimskays for il
‘| the goniometric measurements. Orig. art. has: 1 formula.
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Garif'yanov, N. s., and Zaripov, M. M.

Eyperfine gtructure of the paramagnetic resonance of Tutton copper galt

in intermediate fields

ghur. eksp. 1 teor. ¢£1z. 28, 629-630, May 1955

Up to the present t,ime the hyperfine structure of the pa.ramagnetic re-

¢ compounds jc elements has been jnvestigated at high
frequ 11ion eycles, in which reglon the re-
gonance €O the ferric group are fulfil
strong magnetic ing the pplittings due to
the interactions of the momenis of the nuclel with the electrons. The
authors nole that at lower frequencies, in the decimeter and meter range,
conditions are created thab correspond O the Zeeman effect in inter-
mediate and weak fields (8. A. Al'tshuler, B. M. Kozyrev, and S. g. Sali- §
khov, DAN g888R, 11, 1950; B. M. Kozyrev, Izv. AN S9SR, serT. £iz. 16, 1952) -
theso {nvestigations abt lov frequencies peing used to verify the general K
theory of pnrmnagnetic resonance absorption in cryatals and also to deter- g
mine precisely the constants of the hyperfine gtrucburec. In the preuent 7

CIA-RDP86-00513R001963820017-4"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963820017-4
114 ot d e

£530 P SR A T B Pl SR TE
L P i e A A

Card 2/2

1 le-
* f{c resonance in sing
uthors wstudy the paramagne b fre-
Zg;}s{ta;:e oi‘aC\.u(g(SO)g-6 20 diluted 1:200 by 1somorp1;§:uziiincEtight 2 er
uency 526.’(l$ million cycles at temperat.,ure of liqu g'ns*iéute N e Sl
gnceS' e.g. Ye. K. Zavoyskiy, Dissertation, Physics lost 5
USSR, Moscow, 'Uh.

v . 3 Sciences USSR.
Institution Physicotechnical Institute of Kazan Affiliate, Academy of Sc
Kazan State University

Suﬁmitted November 30, 1954

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963820017-4"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963820017-4

ZARTIPOV, M, M. (Kozon)

E Vol ) eties,"
"yperfine splitting of the Simple Electron levc;sfoa Iaz:ziggﬁgio ,no
nte . ) ‘ iy of Magnel: henomena,
per presented gt the Internaticnal Confarenca on Puysics is
pupel profenutd )

.y X [oA €}
averdlovsk, USCR, 23-31 oy 1656

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963820017-4"



"APPRO
“APPI V_ED FOR, RELEASE: 09/19/2001
o ST 1963820017-4

CIA-RDP8G-00513R00

AUTHOR s Zaripov, MM,
PITLE . Hyperfine Splitting of singlet Electronic Levels of
Paramagnetics (sverkhtonkoye ragshchepleniye
. prostykh elektrcnnykh urovney pcramagnetikov)

PERIODICAL 3 Izventiya Akademii Neuk, V XX, # 11, 1220-1223, Nov 1956,
(USsR), Beriys £igicheskaya

ABSTRACT A theory of paramagnetic regonance caused by transitions
between hyperfine sublevels of singlet alectronic levels
of paramagnetic ions ig proposed.

The effect under consideration is intermediate hetween
the phenomena of electronic and nuclear paramagnetic
regsonance, both ‘in the~poaition'of regonance lines and
their-intensities.

The Hamiltonian of the problen is composed on the basis
of the general theory of paramagnetic resonance gpectra
in crystels (3).

A table in the article contains the values computed for
the coefficients of the spin Hamiltonian and the relative
Card 1/2 values of probabilities for magnetic dipole transitions.
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Author: Zaripov, M. M., Shamonin, Yu. Ya.

Tastitution: Kazan' University, USSR

Title; Paramagnetic Resopance in Synthetic Rubles

Original
Periodicult Zh. eksperim. 1 teor. fiziki, 1956, 30, No 2, 291-295

Abstract: Experiments were made at room temperature and at a frequency of

9,580 Mc. Tnvestigation was made of monocrystals of artificial
rubies, the general equation of which can be written in the form

(1-n) A1p03°nCrp03, with n = 0.1 - 0.01%. The paramaguetic resonance
is given by the Cr:%+ 4{ons. The observed spectra’are well explained

{f one assumes that the electric field of the crystal has fundamental-
ly a trigonal symetry; this does pot conﬁradict the crystallograpbic
data on rublege The initisl splitting of the ground level cf Cr3T is
found to be 0.38 cm-l and the g-factors entering into ths usual spin
Hsmiltonian is found to be g =g = 0.98.
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the formula
2 (2

jcd; ?Z /r szi‘t—d‘p artic-

U - is the {nteraction enersy with a neighboring P

tom undaer consideration
the given particles, and

direction of gound propa-

where

1e of the magnetic @
r - 18 the separation between

x - is the r-projection on the
gation,
Ultrasonic absorp

tion coefficients for longitgdinal waves _were
ca%culated by the above forzulae for Pra*, Eu“t, o+, Ho * and
Tm’*, and it was established that the paximum absorption nust
occur in europium in an ercited state..

The phenomenon of paramagnatio Tesonancse absorption, caused by
levels of hyperfine gtructure, will be

de between the phenomena of electro-

nic and nuclear paramagnetic resonance.

cies of the order of 107 cycles can be uged for the exv
tal discovery of the absorption effect, if ultrasound is

Frequen
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TITLE on Lhe Value of the Spin of the RoTucleus.

(0 snachenii spina yadra Fe57 - Russian).
PERIODICAL  Doklady Akademii Nauk SSSR, 1957, Vol 113, Nr 6,pp 12431243 (U.S.S.R.)

ABSTRACT The authors of the paper under review conducted measuremsnts of the paramagne- N
tic resonance in a congealed vitreous solution of borax, this solution contai- i
ned iron.The cylindrical samples were obtained by melting together 5 mg of -
FeCls.6HaO and L g of borax.Sample f I contained an iron which had been enri-
ched with the Botope Fe5T up to a concentration of 71.91%/o,whereas the ana-
logous sample F II contained the common mixture of isotopes that had not been
enriched.The measurements were conducted at 77° K at the frequencies of 115,
2ho and 3o megacycles,and they were carried out with the aid of the method
of the grid current,with the constant magnetic field H being modulated.

Ths amount of the effective g-factor,the asymmetrical shape of the curves "
(H),and the widening of these curves at frequency multiplication (all these
phenomena can be observed in sample # 1I) permit to draw the following con-
clusionsThe ion Fe**+ is under condtions that are analogous to the conditions
in the derivatives of hasmoglobin.It is probable that also in the case con-
sidered in the paper under review the lowest Kramers doublet (Mg = + 1/2)

is in a considerable distance from the other sublevels.In such a case,taking
into account the low frequencies employed in this investigation,one has to
expect that the maximum of the absorption corresponds tc the effective g-fac-
tors ~L, as a matter of fact, this was also observed in the experiments car-
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AUTHORS : Vinokurov, V. M., Zaripov, M. M.

TITLE: Magnetic Properties of Tourmaline

PERIODICAL: Kristallografiya, 1959, Vol 4, Nr 6, pp 873-877
(USSR)

ABSTRACT: Magnetlc propertles of tourmalines depending on )
their chemical composition and color were studled. .

Previous works in this field are briefly reviewed.
Measurements of the specific mass magnetic sus- :
ceptibilities (X ) of green, black,and pink -

tourmalines were taken on the radio frequency unit _
deseribed previously (V. M. Vinokurov, Kristallografiya |
3,5, 600, 1958). Results of the measurements of o
specific mass magnetlc susceptibilities of black
tourmalines (schorls) are given in Table 1, those

of the green tourmalines in Table 2, and those of the
pink tourmalines in Table 3.
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The following conclusions, from the data obtained,
were made. The high gsusceptibility and consider-
able anistropy of e black tourmalines 18 due to
the prescnce of Fe' " ion (7Dy) . Introduction of

Fe 1ons ( 85/2) and Mntt 1ons ( 85/2) into

crystal lattlce of black tourmaline increases
suscepbibility and decreases anisotropy of the
crystal. In the authors' opinion, the difference
in the anisotropy of magnetilc susceps5ibility of
the green tourmalines 1is determined by the ratio

of rett to pettt, This is contrary to M. lLeela,
who attributed the differences to the presence of

cett tons (5DO). According to the spectral analyses
of the investigated tourmalines, made by A. L.
Stolov on the author's request, and also literature
data, the tourmallnes in question contain no Cr.

In the authors' opinion the pink color of

CIA-RDP86-00513R001963820017-4"
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Magnetic Propertics of Tourmaline 77111
S0V,/70-4-6-12/31

tourmalines 18 not determined by the presence of

Mn***‘ions, as was suggested by S. V. Grum-Grzhimaylo
and M. M. Slivko, since the presence of Mn
would cause a higher anisotropy, which 1s not the-

- casc (see Table 3). The low susceptibility and
some anlstropy of the pink tourmalines are de-
termined by the presence of small quantities of

untt and Fe+4'ions, and. also by the diamagnetism.
There are 3 tables; and 14 references, 2 U.K.,

2 German, 2 Indian, 8 Soviet. The U.K. references
are: Wilson, Proc. Roy. Soc. A., 96, 429, 1920;
J. E. 8. Bradley, 0. Bradley. Mneral. Mag., 30,
220, 1953,

ASSOCIATION: Kazan' State University (Kazanskiy gosudarstvennyy
universitet) .

SUBMITTED: ‘March 16, 1959
Card “6/6~
3/3
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Yafayev, N. R. i
TITLE: ' fThe Fine Structure of'the Paramagnetic Resonance gpectrum of

Natural Sapphire (Tonkaya atruktura spektra paramagnitnogo
rezonansa yestestvenncgo sapfira

PERIODICAL:  Zhurnal eksperimental 'noy i teoreticheskoy fiziki, 1959, Vol 3Ty
Hr 1, pp 312 - 313 (USSR)

The authors investigated the paramagnetic resonance spectrum of
gsome natural sapphire crystals at Toom tempereture within the
frequency range of 9600 - 9200 megacycles, and tell of the re-
gults obtained ir the present "Letter 4o the Editor". The black-

ABSTRACT:

igh-blue color of the sapphire was caused by Fe3+- and T13+— -
fons, which substituted the A13+ amorphously in corundum. Be- <

cause of the shor?t spin-lattice relaxation times, the T13+-ions
give no effect at room temperature, for which reason it is as-

sumed that such an effect is due to the F33+-ions, which was o
confirmed by the present investigation. Korniyenko and Prokhorov b
(Ref 2) already carried out an investigation of the fine struc-
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The Fine Structure of the Paramagnetic Resonance SOV/56-57-1-34/64
Spectrum of Fatural Sapphire
ture of the paramagnetic electron resonance spectrum of Fe5+-
ions in the A1203-1attice9 and showed that the spectrum ob-

gserved is possible as a result of the here given Hamilionian
(1) By basing upon these and using other results of reference
2, the authors theoretically investigated the paramagnetic re-
sonance spectrum of sapphire and numerically computed the con-
gtants of the Hamiltonian (1), gy | D], | a-F| and |a|; they found
it to agree within the error limits with thoue of the Fe’t-ions

(Ref 2) introduced artificially into Al,0;. Also the splitting

up of Fe3-resonance lines found in reference 3 was likewise
found in the sapphire crystals. There are 2 figures and 2 Soviet
raferences.

ASSOCIATION: Kazanskiy gosudaratvenny universitet (Kazan' State University)

SUBMITTED:  March 28, 1959
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8,/058,/61,/000/010/049/100
AOOL/A101
24,9900 4
AUTHORS: Baru, V.G., Zaripov, M.M,
. e
TITLEY Calculation of times of spin-lattice paramagnetic relexation in hy-
drated cobalt =alts i

PERIODICAL: Referativnyy zhurnal.Fizika, no,10, 1961, 164-165, abstract 10V366
: (Vv sb, "Paramagnitn, rezonans", Kazan', Kazansk, un-t, 1960, 68-T4)

TEXT: In the framework of Van Vieck's theory ("Phys. Rev.", 1940, v.57,"

426) the authors calculated the spin-lattice paramagnetic relaxation time taking !
into ancount the contribution from spin-orbital coupling and orystalline fields = }
of tetragonal and trigonal symmetries, In caleulations were used aonstants ob-
tained in the interpretation of the paramagnetic resonance spectrum of hydrated

Co salts (Abrahams, A., Pryce, M.N.L,, "Proc. Roy. Soe.", 1951, V. , 173).

Direct processes and Ramen processes of scattering of phonons on spins are con-
sidered, It is shown that the presence of & considerable admixture to the ground
4p_term 6f Co.lon of an exolted 4P-term does not cause &ny peculiarities in the

form of dependence -of relaxation time on temperature and constant magnetic field,
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APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963820017-4"



PR ETS

CIA-RDP86-00513R001963820017-4

"APPROVED FOR RELEASE: 09/19/2001

$/058/61/000,/010,/049/100 * -

_Calculation of times e
ACO1/A101

A quantitaty
" Natupe” IQZS csmp?gﬁso?lg;th e;perimental data (Bleaney, B,, Ingram p J.E ;/’/
- ’ ’ . ’ Re]d) o Vb,
selacted by th authore, nfirma the oorrectness of relaxation m;chanigm' é
U. Kopvillem i

Ab '
[Abstracter's note: Complete translation]
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BIL'DYUREVICH, A.L.; VIBOEUROY, V.H.; xgéRIPOV, H.4.; POL'SKIY, Yu.Ye.;
STEP"‘.NOV. V-Go; chKIH, G’oK.; bWUH. L.Xa.

Electron paramagnetic resonance in andalusite. Zhur, oksp, %
teor. fiz, 39 no. 6:1548-1551 D 60, (MIRA 14:1)

1. Kazanskly gosudarstvennyy universitet. ‘j:,,___;
(Paramageuntic resonance and relaxation) o
(Andalusite)
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VIHOKUHOV. V.H-; ZARIPOV' Hauu; STEPAHOV. V.G,

Pa\ramag,neltic resonanco of an* in dolomite and magnesite, Zhur,
elksp. { teor, fiz, 39 no. 6:1552-1153 D 60, (MIRA 14:1)

1. Eazanukiy gosudarstvennyy universitet.
(Paramagnetic resonance and relaxation)
(Manganess) (Dolomita) {Magnesite)
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AUTHORS: Vinokurov, V. M., Zaripov, M. M., Steparov, V. G., Pol'skiy,
Yu. Ye., Chirkin, G. K., and Shekun, L. Ya.

TITLE: Eleotron paramagnetic resonance in natural chrysoberyl
PERIODICAL: Fizike tverdogo tela, v. 3, no. 8, 1961, 2475 - 2479

PEXT: The electron paramagnetic resonance spectrum of the F93+1ons which

substituted isomorphically the A13+ ions in A123904 was investigated.

Measurements were made of triple, double, and single crystals at room

temperature, at, (7 - 51)~1090ps, and in magnetic fields of up to 20 kilo-
geuss. Nuclear resonance of hydrogen, deuterium, and lithium was used to
measure the field strength. The single crystals were placed in a cylindrical

H111 resonator, and their natural faces (100) on ite bottom. H could be
changed by en angle of 3600 in that plane. For studying the angular

dependence of the e.p.r. spectrum between 10-1.09 and 20-109 cpy & HOH
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Electron paramagnetic resonance... B111/8102 o

resonator was used, The crystal in 1%t could rotate around an axis perpendi- i
cular to the resonator's axis. The magnet rotated together with it by i

3600. The measuremonts showed that the angular dependence of the e.p.r.

spectrum was due to paramagnetic atoms substituting the A13+ions. The i -
direction ¢ was found to be one of the main directions of the electric field E
in the crystal acting on the paramagnetic ion. Whilst the existence of four : f B
magnetically nonequivalent, pairwise identical pomplexes was expected from
X-ray diffraction studies, investigations of the e.p.r. spectra indicated

the existence of only two identical complexes oriented in oppocite directions
The orientetions of “he other two include an angle of about 70°.§+The authors
sttempt to explain tiils divergence by the assumption that the Al1” ions are

replaced by Fao* only in those complexes (II and IV in Fig. 1) in which the

A15+iona are arrang’l symmetrically around the Oz'ions. If one considers "j _':_;

only the neighborhosi of the substituting F93+ions, they seem to be subjected
to an almost oubica. 'y symmetric elictric field. It is, however, shown that
the spectrum observe. ocan be descritad by a Hemiltonian of lower (rhombical)
symmetry. This fas: is explained 1 the assumption that the atoms farther B
card 2/4 . -
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Electron paramagnetic resonance... B111/B102

from the F85+ionn which are arranged in rhombical symmetry have a significant
influence upon the crystal field. Only in a few cases A]3+ions in octahedral

sites (I and III, Fig. 1) are substituted by Fe’tions. V. D. Kolomenskiy
and V. G. Kuznetsov are thanked for having supplied specimens, D. Kh.
Dinmukhametov and R. M. Mineyev for their assistance in calculations, and
5. A. Al'tshuler for discussions. There are 3 figures and 4 references:
1 Soviet-bloc and 3 non-Soviet-bloc.

ASSOCIATION: Kazanskiy gosudarstvennyy universitet im. V. I. Ul'yanova-
Lenina (Kazan' State University imeni V. I, Ul*'yenov-Lenin)

SUBMITTED: April 5, 1961
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‘ B102/B212
Ak 7900 (47,158, 1146 ) /
AUTHORS: Al'tshuler, S. A., %aripov, M. M.
TITLE: Theory of the paramagnetic resonance of Ti and Co ions in
gorundum

PERIODICAL: Zhurnal eksperimental'ncy i teoreticheskoy fiziki, v. 40,
. no. 1, 1961, 377-379

TEXT: Experimental investigations of paramagnetic resonance in A:L203

crystals with different paramagnetic impurities has been interpreted to the
effect that the Ti and Co ions in these crystals possess megnetic properties
differing from other compounds. The authors of the present "lLetter to the

editor" examined this problem theoretically and showed that all experimental
results concerning paramagnetic resonence spactira and spin-lattice relaxa-

tion time can be easily explained. For Ti in corundum an anonalously large -
anisotropic factor (g“ = 1,067, gl< 0.1) has been measured, and the spin-

lattice relaxation time T, did increase from T, = 5.10-8 to 0.1 sec in the
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Theory of the paramagnetic... B102/B212

transition from 9 to 1.55°K. If it is assumed that the trigonal component
of the erystal field has a much stronger spin-orbit interaction, and if the
cubic and trigonal components are considered at the same time, and, moreover,
if the constant of the trigonal field is taken to be negative, then 1t is
possible to explain those data. The spin-orbit interaction splits the ]
orbital ground level into two Kramers' spin doublets (interval § = 70 om™ ),
and one obtains g = 0 and g, = 1,07. If the importance of the covalent
coupling between the metal ion and the surrounding oxygen atoms is taken
into account then one finds that glfor the Ti ion has to be somevhat dif-

ferent from zero. Considering the very strong spin-lettice ipteraction one
obtains, due to the main role of two-phonon processes: T1~T' . Theoretical

values for Co2+ ions agree with experimental results if the cconstants of the
trigonal field are changed somewhat in the spin Hamil tonian

. 2 1 .
.= D[Sz- 3 s (s + 1)] + 8, HS, + g ;s(Hxsx + Hysy) + AL S, + ﬁ(IxSx + Iysy),

the spin-orbit interaction in gsecond perturbation theoretical approximation
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Theory of the paramagnetic.... - B102/B212
being taken into account, the change being such that the initial splitting
of the opin quadruplet ie 2D = 24 om™ 'y (8 = 3/2). It has been established
experimentally that the spin-lattico coupling of Co2+ ions ies much strongar
g of

Cr5+ ions was much shorter than '1‘1 of 002+ ions. This can be also explained

at 25°K than that of Cr5+ ions} at helium temperatures, conversely, 1

if we consider that at higher then helium temperatures the spin-lattice
coupling will be strong and is governed by two-phonon processes, while at
temperatures below helium temperature it will be governed by single-phonon
processes which are related to transitions between spin-levels of the lower
Kramers doublet. There are 4 references: 2 Soviet-bloc and 2 non-Soviet-
bloc,

ASSOCIATION Kazanékiy gosudarstvennyy universitet (Kazan' State University)

SUBMLTTED:  November 2, 1960
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AUTHORS : Valiyev, K. A., Zaripov, M. M.

TITLE: Theory of spin-lattioe relaxation in liquid solutiona of
electrolytes

PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, v. 41,
no. 3(9), 1961, 756-761

TEXT: The spin-lattice relaxation of hydrated metal ions in aqueous

solutions, caused by interaction of the ionic spin with the internal
oscillations of %the complex, has been studied by the methods _of the theory
of random processes. The energy of interaction of the spin § of the
ceniral ion of the complex with the oscillations g can usually be

represented as a series: X - 2(1) +7ﬂ(2) + ceem 3 P‘_j(g)Q.j -l-%de@)Q;Qf.ﬂ)
N - ot
o, G
where PJ(‘S") angd Pi;j(s) are quadratic functions of the components of the
veotor §(8, 8, S,). ‘8. A, Al'tghuler and K. A. Valiyev (ZhETF, 35, 947,

1958) caloulated the relaxation rate of the Bpin E, which is due to the
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terms in the aeriea expansion of the gpin onergy, which are linear with
respect to Q.. The terms in the expansion of '}C(a y which are guadratio

with respect b QJ, excite a more efficient relaxation. Independently of

the present authors, I, V. Aleksandrov and G. M. Zhidomirov arrived at the
same oonclusion (ZhETF, 41, 127, 1961). The relaxation-transition
probability between sublevels of the epin energy is oaloulated from the
perturbation-theorstical formula

-2 2
" A i'ZJ [<uley (o) > 0qyl 20 @@y ) (2),
where eid(wM,M') is the speotral density of the perturbation energy l(2>

at the tranait%o; frequency Wy yr* The bar denotes the average over the
2 ) )
arguments of ?CH,H" The densities fij(w) and f’jj(w) ocourring in (2) are

given by the expressions

card 2/7
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_1_ . l,+1,+r“ SR | i T 1° —h
2 (ot~ A 02 @0yt o)+ (A,+ 1,+r“‘)’ '
i B R A 'Hi L ).,-{-A 4t
?«qwq—mr+uriy4rﬂ5 ?w»—w+wm+urfh+rﬂv'4a

1 : 2. : <2y h :
ﬂ+w 3m+m+rw
Akt 204 1= Ly
m, +7 P + (ot o m)’ e+ r,-‘ »+ (2w, T

The parameters AJ occurring in (5) indioate the dissipation probabiliti?a

Py (0) =

P” ((ll) = %" +

of the vibration energy of the complex. For wdx°*>1 one obtains Aa'vro
and A:‘Nm12 gec™!. The frequencies ¢ amount to ~10% ca™! f:om whioch it
follows for UM,M'« Aj' that Q“(w)%w"'ﬁ sec and ¢, (w) =10 5 If
the coordinates Qi and Q,j are degenerate (w =w )y one finds qi - q“

Relaxation in agqueocus solutions of Crs+ galtn: 'rh P term of tha free er+ '

Card 3/7
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ion in the ocubic fisld produ'oed by ‘the six particles X4 is 8plit up in such
a way that the lower orbital level is single. The distance between the

remaining orbital levels and the lower level is ~1074 om™', The matrix

element of the perturbation ?f(z) + ALS, which sonnects the twoapin levels M
and M', occurs in third approximation. For the probability of the tranei-
tion M, M+2 one obtains ' S —

it aeta = (SN petaB (e 2 (Qhpas -+ Qi) + Qi Qons +49Q8 pas '

‘“_ti:_(g)t.(azpaa <+ 5?9«)) +ITG 9:.{62 3{9‘5 -+ Q—E -Q": Pas 4{;62'54;-")'“]1). (12) v

oAy — a_m ] .
Q,a-z—w-,—ﬁlcthzhv,u' Ql ==T-;)-;—;‘-’—Clh'2—h—r- (13)

I(S:' )M.M'l L= ,%(sta);q.MhF . " ;%(Si):v,u“.

N SE—SP)n [ = 2 (S:Sd e (STt ._

| {SuSv} I*= 1!.‘ (sxsz)'M.Mfl; ‘ :':' (S-,! )'M.M-H-

+

[

:;;,. L (11
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The braces denote the symmetric product {ab} = ab +ba, 3imilarly, one ' -
obtaing the probability of the transitiong M, M+1, shich are of the same ' A - iy
order of magnitude. 9593 ~10""" g0 15 valiq in (12). With . /

o = 1501073 o 41, authors found' the values ¢, -1, £,=0.1, and
WM,M+2%5'107 eec'1, which is one order of magnitude smaller than the
experimental valye (~5+108 990'1). Eq. (12) gives a sufficient
desoription of the temperature dependence of the Tesonance line width of
crot ions in an aqueous solution of Cl‘(Noj)y where Mexp at 303, 323, 373

423, and 473% 15 245, 190, 125, 107, and 105 oe, respectively. The B
authors foung Acheor 200, 137, 106, and 89 oe for 323, 373, 423, and v

4739K at = 560 cm=1 ang E/k = 12500k, 1n the case of an anisotropic g

factor or Stark 8plitting of the ion sublevel (8> 1/2), another relaxation .
mechanism 1n posaible, whioh lgids {0 T;1~ oth? (koﬁ/Zk'l')rr/(Hwi,u,rf‘). -
The resonance-1ine width of Cu®” ions 4n aqueous solution: The orbital .
Card 5/7 ‘ ' '
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\ levels are desoribed by the wave funoctions Vo = (\pé +1p~2)/v_2;, Yy =Y,
Y, - (1p2 - \p_e)/\/a. g = (W1 +1P_1)/V5, Y * (-% +wp_1)/{§. A ~104 and 6~1050m'1.

observed during the transitions
8,M=-1/2 =a, M=+1/2 13 due to relaxation transitions
sublevels a and b which are excited under the action of ¥

The direct transitions a-»b are

The width of the reasonance line

participation of the interaction ALS).
much more probable than transitions with
element of a direct transition reads

¥ = M —F0) o= (n,

- Py
Map A 2 [a?(quSs +5§¢66) +b2Q2 Q3(25

Card 6/7
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?otween the orhital
2) alone (without

8pin re-orientation. The matrix
.‘5{2,.0 = “(Q:"‘T_' Q:)+bQ|Qa+CQ|Qc; . '
- 375 5Y3 .
—2a) =834 )
a=—_3[3=2/21.-

and the probabilities of the transitions a -»b read

2737

+0 Q4Q5Q45] e'G/Zk? (20)5

CIA-RDP86-00513R001963820017-4"
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The temperature dependence of (20) is given by
v, bhlexp(-6/2kT)cth2(&&3/2kT)AJ, where Ajnlexp(-E/RT); the parameter E
?

has the significance of a "viscosity barrier" of the liquid. The
1.8-fold brecadening of the line in the same temperature range, observed
by Kozyrev, is close to the calculated value, There are 1 figure and
12 referencee: 5 Soviet and 7 non-Soviet. The three most recent
references to English-language publications read as follows:

J. R. Senitzky. Phys. Rev., 119, 670, 1960; H. J. Mc Connell. J. Chem.
Phys., 25, 709, 1956; B. R. Mc Garvey. J. Phys. Chenm., él, 1232, 1957,

ASSOCIATION: Kazanskiy pedagogicheskiy institut (Kazan' Pedagogical
Institute)
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1. Kazanskiy gosudarstvennyy univerasitet 1m", V.I.Ultyanora~Lenina,
Predstavleno akademikom I.V.Belovym.
(Apatite) (Color of minerals)
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AUTHORS Vinokurov, V. M.,‘Zarinov, M. M., Stepanov, V. G,, Pol'skiy,
. Yu. Ye., Chirkin, GTKi; and Shekun, L. Ya.

. s
TITLE Paramagnetic resnnancq,pf trivalent chromium in un@nluaitc

PERIODICAL: Fizika tverdopo tela, v. 4, wo. 3, 1962, 646 -~ 649 K
3+

TEXT: In A128105 there are two mngnetically non-cquivalent typed of Cr

jons: the 2-axcs of both lie in the ab plane but diverpo by an angle of
770, the y-axcs lie in the same plane, the x-axes coincide with the direc-

~

tion of the c-axis of the crystal. The z-axes of the Fe3+ ions diverpge
by 57.80, thg angle betwecn the zraxes of the first types of fed* and Crf“+
ions ig 22.6 .  The CrJ* elecctron paramagnetic resonance in Al28105 wag

measured at 9431 Mops. The angular depcndence of the resonance.field was
determined for tho transition M = -3/2»-1/2 (M - magnetic quantum number ),

4
Por Hll 7y £ pow2, for i |Ix ond K|y, g,ppAdy 40 oo the initlal oplitting
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, §/181/62/004/003/012/045
Paramagrictic resonance ... B102/8104 :

§ of the spin quadruplet of Cr3+> 10'10cps. The resounance values of H do

> -
not coincide for Hl,x and H Hy. The spin Hamiltonian is

H=D[ 51— | S(5+1)]-+E(SI—5H+

-+ (B'cH:Sa“‘gyf{ySy*guHuS:) (1)

its ubn'stants arss  Se3/2, ey = 1,976, &= 1,985, D = 15/ 5"1090p0,
E=0.60:109cps. The initial splitting & 15 (32.0 + 023)o1o cps, which

agrees well with the theoretical value (§ = 2 /D +}E2 - 31.97-1090ps).

0. I. Mar'yakhina is thanked for help and 8. A. Al'tshuler for interest.
There are 3 figures and 3 refaorences: » 1 Soviet and 2 non-Soviet, Thoe
Inglish-lanpunge reforenccs are: "R, W. G, Wyckoft'. Ciystal Structure, II,
19513 A. Abragam M. H. L. Pryce, Proc. Roy. Soc. A205, 135, 1951,

ASG0CIATION: Kazanskiy gosularstvennyy universitet imeni V. I, Ul'yanova- -
' Lenina (Kazan' State University imeni V. I. Ul'yanov-Lenin)

SUBKITIED:  October 16, 1961 - '
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544,92 00(106%, 155, 1/%4) o
AUTHORS : Valiyev, K. A., Zaripov, M. M.

TITLE: - Bffect of the shape‘of molecules on the magnetic relaxation
rate in liquids

PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, v. 42,
no. 2, 1962, 503 - 510 oo

- TEXT: The theory of magnetic relaxation is generalized to ncnespherical
molecules whose Brownian rotation is characterized by the diffusion tensor
1 -1 el »
de * 3 kT(gjk + ;kj). ﬁdk is the vinoouity»tensor of the liquid in
question, The rotational diffusion equation for arbitrary purticles is

. A A
au/at = - Mjnjkﬂk"’ where Mj is the operator of rotation about the axis

j(x,y,z). The Green's function of the diffusion equation is expanded into
- A A N i

a series of the :ig;inftxzctigna Yy of the operator MJDJkMk’ MJDJkﬁk‘f’u =Dy, .

Thus, G(t) = '%‘Yp(a v by )«rv(a,ﬁ,x')exp(enplt‘). The a’s etc. are the

Card 1/5 :
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5/056/62/042/002/031/055
'Effect of the shape of molecules,.. B108/B104

Euler angles (orientation) of the molecule at the times t = O and t,
respectively. The Yy in the equation for G(t) are the orthonormalized

wave Junctions of a quantum mechanical rotator, the Dv can be found from

the ciyenvalues of the rotator energy by substituting D;jk (1/2)5%3;

shere J is the tensor of inertia of the rotator. The D, \{, and G are

calvul-ted for symmetrical and unsymmetrical rotators. For quadrupole
intecraction, the correlation function K and the transition probabillty A
% nuclear spin relaxation are

Ku M_m(t)"'lgf.\l M—-ml’ 2 Q exp(—Df,ﬁf‘lll)

A==3

AM. M—m = 57~ 'h gf’M, .'«—mI:l E Qn P (D(ﬂ

Qi = ":-' ,‘P_H = "‘gv [q'\g., + (Pex — Pan)®l,

C! gy &2 —-kf"l(p‘m l' 3 ....g;l [q’“ +9 .;l ' £ = -’-g'-frpz . :. ‘-’7‘"3.:'

g s 2Dy 4 4Dy, DI < BD - Dy Dl = 6Dy,
Card 2/5 s ke 1 4 4D, m tl 1 3 f
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Effect of the shape of molecule:... B108/B104

= e oL =30, o Q= e —ol, P = 3g2,

3 — .
: , c
2= _‘:_ [V (e, +9)F 5&% = %g;’ I/E:%(‘Pil — Pan) F_

B P —
m\ 0= T80, -+ o, [t = 3grgn,;

P (x) = (x[m)[ix* + 03p). !

%, 134 are the coordinates of the system of the molecule. g _ is the in-
variant of the tensor ¢i = J Q/ax axj, where ¢ is the potential of the

moleiular electron shell. P4 2(?xx %y ) t xy’ P9 = Fo . - ip
Po = 2922°

stationary levels is due to the quadrupole moment of the nucleus in the
charge shell of the molecule. The external field ho goes in the z direc-

yz
The perturbation X’ which causes the transition between the

tion. The superscripts s and a reapcotively refar to symmetric and ‘un-
symnetdc rotators. A similar calculation is performed for thq relaxation
oving to intramolecular dipole-dipole interaction, where ¥

Card 3/5 : gk
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':'njk,}o = ]szkz—' l(] Jn;+ J,J‘) | 7* =

'»z'A:=A,an~-—-A,~V6u/5AAo«— 18R]
Py = [,’J,HJ,‘BA ins

The relaxation owing to aniaotropy of the g-—faotor ‘and of the hyperfine
structure constant a8y 1y is calculated with the relations

Cx= J(G-Hlt’ o= gBS:ho -+ S, g =Lg,

H = gliphS;+alllS, gl =g, —b,g, alf =a,— s b=ty
The relaxation transition probahilities are then '

AN:- My My—1. Ay = 1552 S+ M)ES—M, + 1) g: Zﬂnp (Dm n)- (39 l)'

CAmg sy = U+ M) (= My 1) M.gnzﬂnp (02’,.) (39. 2)
Card 4/5
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Effect of the shape of molecules... B108/B104

Abty g Mys, g1 = g (S + M) (S — My + 1) ( + M) — M+ )
Xg@ Qe (DR, S (39.3),
1 .

The so called secular broadening (1/’l‘é) of the electron resonance line
MS -1, MJ-—*MS, MJ corresponding to the diagonal matrix element of the
perturbation X’ for nonspherical molecules is '

(Té)-z = (32n/45)8§h-223585arc tan(2/D§?gTé).
. “

There are 10 references: 3 Soviet and 7 non-Soviet. The four most recent
references to English-language publications read as follows; Y. Masuda.
J. Phys, Soc. Japan, 11, 670, 1956; H. M. McConnell. J. Chem. Phys., 2 ,
709, 19563 L. D. Favro. Phys, Rev., 11 y 53, 1960; S. Broersma, J. Chem.
Phys., 32, 1626, 1632, 1960. ' ‘

ASSOCIATION: Kazanskiy pedagogicheskiy institut (Kazan' Pedagogical.
Institute) ,

- SUBMITTED: August 4, 1961
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ZARIFOV, it ; MUKTAZIN, ShoF.; STEPARWV, V.G.

2
Calculaticn of the paramagnetic resonance spectruxz of in +, Ocis 1 sgeitn
14 no,3:421-422 Mr 63, (MIRA 16:4)
(Paramagnetic resonance and relaxation) (Menganese-~Spectra)
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VINGKUROV, Viie; ZARIPOV, Mulle; iuiiSkLY, du.Yee; SIGPANOV, V.G.; CHIRKIN, G.K.;
© SHEKUN, L.Ya.

Electron paramagrietic resonance of Gd+ 3 in CaP,, Fiz, tver. tela
5 n002=599"604 F '63. (MI.RA 16,‘5)

1. Kazanskly gosudarstvennyy universitet imeni V,I.UlVyanova=-Lenina,
" (Paramagnetic resonance and relaxation) {Gadolinium)
. (Caleium fluoride)
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EO39/E120.

AUTHORS: Zaripov, H.H.. hurtazzn. Sh.F., and Stepanov, V.G,
t M"

s g

OTITIEY | gn the éélbulﬁﬁi@ﬁ of thk param&gnmcie FosgurEnta
A apecirun of Hn . .

PERIODICAL: Optika i spektroakopiya. v.l%, no,3, 1963, hal-hk22
TEXTs The fine and hyperf;nc structure of the paramagnetic
rosonainco spactrum of Mot Cor natu“&l single crystals of calcite

a0y ds desoribed (F.K. Hurd; B, Sache, Wob. Herehberger, Dhys,
Rev., v.95%, 195%, 373) by c spin Hemiltonian ef the following Cora:
535— gvsé? . T glﬁ(H'S~;+'H's~)f+;ﬁ TSZ -’é s{s +-1)1

I/

lﬁ:—SG 3(S ¢1)s + 255°

2
z

< 65(5 + 1)+ 3825 + 1) ]

: F r

* 185 |25z
*“M“”“+Axs+ﬂm +SI Tf“*iwwu,:‘7ﬁfmfffww
g x 2 y) Rt S IR (1)

i where thh H{\z D =
Gy 2,0022 1o 0, 0006

x
81 chi. P 51 652| A‘ = 93 95 i 0 QS'

”ith -Hy—g—§ ?Q;Q*i'ﬁo@s ff“'ﬂlgéEa;
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- S/051/63/014/003/013/019 -
B T s EG39/El20
B = 93.90 £ ¢.05, g = 2. 0014 0.0006. D, F: A'and B arc in
_cersteds, It is_shown_that this form of. spin. Hamiltonian is not — . ... ..
applicable for describing the ¥Mn2* EFR spectrum, hence the
o determination of Eq.{(l) is rcpeated. The donominater of the terms
4 ____in _the sccand and:fourth approximations. must. depend not- gn1} on -
. the Zeeman energy. but on tnw cocfficzents. Py F and A&, which wore
~7 not calculated by Hurd et al. "In order to obtain an éxpression for
E in compact form the proper value of Rq.(l) is calculated by

— Sam
Wy s

7:,another method, The ener gy ]evel is detarm*ned to thc thiird
approximation and the results are prescnted in the forms

 With- HN B Uy m~;31w+oLm".~sw H)]-{‘I(A)-{—Aﬂm+ .

s §EB‘(”ll(l‘i~!)~m’l-—n(8 (S+l)...,mn o

’lg‘éﬁuy(sw+4y—ﬁ<a+4HUU44»—n{a—tnx
XUB @ )+ (U )= { (H) A (= U= 1))
""(@W“" (S 4) = M (R = 1 4 n—mmw»

- ><:-D(zu—-u’+uu—t)—f(f!)+4<-—m+u-m. -
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‘on the calculation of tha ... gégg}éiggommoa{ow/om

fign liJ,: '

E,, “mhpmm 5 [m-»~sm+u] + f(déH«Eﬁ!m—r

I

+ 5 5, au & (zsw+n—u-—zmh« .ﬂ«wucu«n —r

—.—'nIS(S+!)~ﬂ’}>+ @ 93)313 (3~H)—M(H+i)l!!(l+i)-mw-mx
| xf~~~(w PO+ u»—uw)u(«w _.,,]4, !
s M’ (518 4 !)«M(H-—‘)Hl(l e-u—m(mwn X
w[a(zuun ¥ 3{(M«~n- L1000 4 A= i M-«u] +
{ i aﬁ): (S5 4 ) = fr(ﬁz~1>::s<s o 40 (48 = ) (2]
B y[zouu-xw- T I(H-Z)-- §f{5f)~2Am]+ ‘
+(8g p,,). (S(S+l)~H{M+!)§IS{STi)~(ﬁl+i)(”+2)~‘vxz‘:7‘; R

\4 -2D(M+i)+ 2 ;m z;--«uum-zm]

Ccard 3/4 il
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On the calculat1on.c£ the ... . F03915120

'wh’ere, f(M) —»3-—-[3"*»: --3o0u s(s + 1) « 256 - 6s<5+1)+3s (su)z:\
M and @ are mrgnetzc quantum numbers corresponding to electron

" and nuclear spin, - With calculaticns m‘.‘ the secand and third
-approximation it is coesumed that &4 = B. By the use of this

expression the position of the absorption lines is calculated

(dctermlnﬂd from the resenance condition Bg - - EH 1 m z hN)
. ~ Ay
and agruo with the cxncrlmental ree_ults within the error 4f measure<

ment if tinf following valuss for the cannt&nt@ are agaumed
1
SRR Ry w81, R = 7u70k 4 = 93:95, s;“ = 2.0016;

’For;., Hyz.
S “;: *,A__&z b *~5~-41.?c‘z*~.;—‘5 1

T out by Hurd ‘ware. used. _
suam'r'rsoa uly ao. | 1963

‘f card le/tg_ﬁ-;'
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'ACCESSION NR: APLO3LIL3 ' §/0161/64/006 /005 /15L5/1506
| AUTHORS: Oarif'yanoy, Ne S.; Zaripov, M, M.

o et s o

j - :TITLE: The study of glass by electron paramagnetic resonance at low frequencies
. SOURCE: Fizdka tverdogo tela, v. 6, no. 5, 196l, 15u5-1546

?TOPIC TAGS: glass, clectron paramagnetic resonance, g factor, fine structure

Tt
oot
1

~ 1ABSTRACT: The authors studied electron paramagnetic resonance in sulfate and
‘borate glasses, (containing about 0,01 mole/liter of Cr and 0d) in the frequency
' range 100-600 megacycles and at 300 and 77K. The g factor in the sulfate glass at ‘
17K and in Cr-bearing borate glass at 300 and 77K ranged between 3.00 and 2.95, .
.depending on the frequency. An absorption line with g = 5,33, indep:ndent of §
_ - frequency, was observed in Gd-bearing sulfate glass at 717K A line with g = 470, !
.independent of frequency and temperature, was observed in borate glasse A study of’

_electron paramagnetic resonance spoctra indicates the observed effests to be due to
'the Cr3* and Gd3* ions. It is moted that partially allowed fine structure was ob= |

" gerved at frequancies of about 10 kilemegacycles in the EFR :gectrum of Gd”-bear— i
tg{;dboi?ée glass; in low-temporature glasses a broad 1ine with g * 1.99 was found.

- R T R iach e St . - o T — Pt i SR o8 | T A PRI

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963820017-4"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963820017-4

?Aocmsmi ‘NRs nhozwua o |
iOrig. art. has: 1 figure, 1 table, and 2 formulaa.
o AN SSSR (Kazan Physicotechni-
- *ASSOCIATION: Kazanski fiziko-tekhnicheskiy institut
;ﬁsal Institute, AN SSSR }), Kazanskiy gosudarstvenny#y universitet ime Vo Lo
'Ul'yanova-Lenina (Kazan State Univeraity)
‘smmm: 09Dec63
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%ACCESSION WR: APLO396L7 - 8,/0181/6L/006,/006 /165 /1648

AUTHORS:  Zaripov, M. M.; Chiriin, G K.

A e

2+

zTI'I‘LE: Investigation of the electron paramagnetic resonance spactrum of Cu™ in

MK, €1
L

SOURCV- F121ka tverdogo tela, v. 6, no. 6, 196k, l6h5-16h8

TOPIC TAGS: electron paramagnetic resonance, unit cell, excess charge, g factor,
ispin orbit constant, crystal structure, crystal lattics, doublet, inbercrystallme
elec ric field, spin Hamiltonian 9

A&STHACT The authors iavestigated the electron paramagnetic resonance spectrum oi‘
2+ in NHhCl at frequencies”of the order of LO kilomegacycles at a temperature of

77K. They observed the spectrum and studied, its angular variation for single

'xcrystals grown from a parent solution having the proportion of Cu*s NHhCl "

l 10". The studies showed the presence of three magnetically nonejuivalent Cu2
'ions. The axis of the intercrystallins electnc field was orisnted along the cube -

| Cord 1/2_
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i

ACGESSION-NR:  APLO396L7
| ;
'edge of the unit cell. " From these studies the authors proposed a hypothesis for the

’mec‘xanism of penetration of the Cu2 ions into the N hCl lattice and analyzed the : \

g factor and the spin oroit interaction constant. Ebcperimantal values are gi.ven by

:the tuo sets of coefficients . . * B
. e, =0.7736, T 6,==0.0894, 7" ¢;=0.6274; ! S

_ 16 =0.7082, =001, _ 0y =0.0825.1» (1) ; =
) land g is given by fgn e (36_;, I A N . ,
' K (2) o N
o 8= e (o, ey) E

Orig. arte. has: 7 formulas, ' N

ASSOCIATIC‘I : Kazanskiy gosudarstvennysty universitet im. V. I. Ul'yanova-Lenina ;
(Kazan State ‘University) |

susurrmnx 09Decb3 DATE AQQs  19Junél; -' ENGL: 00
,SUB CODE: IC NO REF SOV: 003 OTHER: 005
" Card 2/2 L ) i i ] N \\
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| ACCESSION NR: AP4041727  §/0181/64/006/007/2178/2178 :

| AUTHOR: Antipin, A. A.; Vinokurov, V. M; Zaripov, M. M.

' TLTLE: Electron paramagnetic resonance of Co2* {n calcite
; SOURCE: Fizika tverdogo tela, v. 6, no. 7, 1964, 2178

TOPIC TAGS: Co sdp 2 plus paramagnetic resonance, paramagnetic
resonance effect, electron paramagnetic rescnance

ABSTRACT: The c¢ffact of paramagnetic resonance has been detected
in synthetic single crystals of calcite containing a small impurity
of cobalt atoms, at a frequency of about 9 x 102 cps. One group
consisting of eight absorption lines was observed. Resonance magni-=
tudes of a constant magnetic field for all eight lines simultancously

i reach extreme values when the magnetic field H-is perpendicular orm %

. parallel to the third-order axis (C3) of the erystal. At room temper=--

i

P H paraliel and perpendicular to Cj3 and for some intermediate orien-
© | tationsshows that the spectrum can be described bz a spin HamiltoniapJ -
It can be assumed that the spectrum is due to Co2¥ lons (Co33, I = <),
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| ACCESSION NR: AP4041727
| {somorphically substituted for Ca2¥ {n calcite. '

i ASSOCIATION: Kazanskiy gosudarat#enny*y universitet {m, V., I, '
i Ul'yanova-Lenina (Kazan State University) .

SUBMITTED:s 21Jan64 ATD PRESS: 3048 ENCL: 00
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ZARIPOV, M.M.; CHIRKIN, G.K.

Electron paramagnetic resonance spectra and the structure of the
immediate environment of paramagnetic ions in NH ACl. Flz, tver,
tela 7 no,10:2947~2951 O '65, (MIRA 18:11)

1. Kazanskiy gosudarstvennyy universitet imeni Ul'yanova..Lenina,
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L 891666 BT(1)/ER(n) /EEF(n)=0/imip(t) JEHE(D)  Tap(ey JDfdfon
: AP5027425 SOURCE CODE: UR/0181/65/007/011/3409/341

0,
yiu, gy §4, 5 (f;/b
AUTHOR:  Zaripov, M. H.; Chirkin, 6. K. 8

YISy ' o N
ORG: Kazan Stata Institute im. V. I. Ul'yanoy-Lenin (Kazanskly gosudirstvennyy uni-- |

R (NSNS ey

“versitet)

: 25949, 7Y :
TITLE: Electron paramagnatic resonance and gecend order phase transitions in am-
‘monium chloride , o

SOURCE: Fizika tverdogo tela, v. 7, no. il, 1965, 3408-3410

Vv
ABSTRACT: The paramagnetic resonance spectra of NH,CL are studied as a function of
temperature in the phase transition regions of -30.5 and 184.3°C since these trangi-
tions have a strong effect on the nagnetic relaxation of hydrogen and chlorine nuclei.
Bivaiont iona of manganese and copper were used as paramagnetic centers. Effects of
‘tho Jowar phase transition wera observed oh cupves for the resonance mognetic fleld,
g~factors and constants of the hyperflne structure of the fons as functions of tempera
ture. No effact attributeble to the higher transition were observed, which indicates |—
| that rearrvangement of the amsonium chloride crystal lattice at this point does not -
take place close to the paramagnetic center. The -authors thank V. F. Koryagin and G.,

TO?IC_T_AGS: _EPR, amoniga? compound, _gl_n}ggj.g.é second order phase tranéition
= :

I. Kovikova for asaistance in the work. Orig. art. has: 2 flgites. — #1575 —
SuB Cop£:"%07,20/  SUIM DATE: 1lMay6S/  ORIG REF: 001/ - OTH EEF: 002
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v_z,dﬁ].lg_l_%-éé_- m‘r(i)/wr(m)'/f»:".»w(g)/awp(b) IJI’*(G)- JD/W/J(I-/GG :
ACC NR: AP6C00B7O . - SOURCE CODE: - UR/0181/65/007/012/36U4/36U5

‘gosudarstvennyy universitet) 4 | 3

‘ORG: Kazan' State University tm. V. I. Ultyanov-Lenin (Kazanskly ngL

 AUTHORS: ~ Greznev, Yu. S.; Zaripov, M. M.; Stepanov, V. G. - =~ i

: ) 2158Y, 5§ T L . o o
"fTITLE:””Electroﬁ pgr%magnetic~resonance-ofwterbium~in70002~i7,,,v

'SOURCE: Fizika tverdogo-tela, v. 7, no. 12‘,,1965,73644?36&5’*'"‘“’ T

- TOPIC TAGS:- electrdn-paramagnetic~resonah¢e;~terbium,wceriﬁm.com—,WMEW',
- -pound, epr-spectrum, hyperfine structure, ~1line splitting ' L
- “ABSTRACT: - The authors observed paramagnetlc resonance of,Tbjf and e
-'uinu+~1n'singl?fCTYStal”Ceog”dOPGd with terbium at temperatures 4.2 .

“and frequencies ~ 36 -Ges. It follows from the angular dependence of
""the EPR spectrum that there are fouvr magnetically nonequ;valent

Tb3+ in the electric fields of trigonal symmetry. The EPR spectrum
Edf’Tbu+ 1s observed also at 77K, but not at room temperature. The S

- Card 1/2 .
&
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L 14136-66 :
. ACC NR: AP6000870

© % - angular depende’-nce_‘of the:KSpectrum 1,ndicaﬁes that alli_"ch_‘e 'I'blH' spe,ctra,}}"A
.are in electric fields of cuble fields. This shows that: the substi-~ |

" tution of Tbu+ for Ceu+

" ig isomorphic. When the magnetlic fleld was
"parallel to the [100) axis, 11 groups were observed, wlth four lines
- :each, in the range from 0.5 to 13 kG; the groups had different in- i
-+ tensities. It is assumed that each group represents the fine struc- - -
“ture of the EPR spectrum and the four- components represent the hyper-.
fine structure. The spectral analysis was based on the usual spin :
Hamiltonian. The values obtained for the initial splitting ( ~ 54
.. .Ges).and for the g,fagtqr_(aﬁQIBQ) are larger than those known for

- the ions Gd3+'a'nd'Eu2+ in electric fields of cubic Symméffy;?MThié
suggests that the covalent nature of the bonds plays an important

_role. The results also indicate that the initial splitting increases.

7"A_:monotbniCaliyiwiﬁh'ihdféééing urilt-cell dimensions, unlike the -~
@t ions. The data are insufficlent to interpret this [phenomenon.
Authors thank V.- A. Toffe and Z. N. Zonn for supplylng the CeO2
crystals. Orig. art. has: 2 fommulas. L

| SUB CODE: 20/ - SUBM DATE: 03Jun65/ ORIG' REF: 002/ OTI REF: 006
tCatdw, 2/2 y 7V o R o Sl e T o
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L 112966 EHE(1)  LP(e) ‘f"/GG

_ ACC NR: AP6000880 SOURCE CODE: 'ﬁ376181/65/bo7/b12/3666/3666; o
| AUTHOR: Zaripov, M. M. yif o

ORG: Kazén* State'Universityclm. V; I.'Ul'&anav-Léniﬁ'(Kazanskiy
‘fgosudarstyennyy:universitet) , ' S

TITLE: Concerning an article by v. K. ZakharQV'ahd D. M. Yudin
1Study of Glasges with Chromhn&.y the EPR Metinod.® ’

SOURCE: Fizika tverdogo tela, v. T, mo. 12, 1965, 3666

| TOPIC TAGS: epr spectrum, ehromium, miltiplet splitting, spin nt
: ylattice:relaxaticn, chromium, glass, paramagneticfigp i S A

' ’ ' COEL S : o
. ABSTRACT: :The article in question (FIT vo\T, 1571, 19¢6) contalns a i e
gphenomenological1nterpretationoftheEPR-sgectrum of -chromium in i &
- glass, using'avcomplete spin Hamiltonian of rhombic symmetry.. The

. present note states that the deduction that the main spin q_uadrupleﬁ' )

“of cr’t 1s split into two doublets with interval «~ 300,cm'1, is
' physically unacceptable, because gplitting of the spin quadruplet by .
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L 1129.66 o
.ACC NR:  AP6000880

co T e - 0
200 em * can be due only to ve yﬁla:gq‘gontributionswof~uhe-upper T
-orbltal-gstates bf”0r3+vfd the ground state. Tpnig leads fo a sharp .
. reduetion 1in the spln-lattice relaxation tipme, The resultant situa-
 tion ‘should be similar to that observed for the Cot ’
+ hedral ¢oordination, where therpe 13 no -EPR effect not
i tempemture ‘but -also at ng S

rogen - tempe ratuyrs,
. SUB CODE: 20/  symy DATE: 03Ju16e/

only atfroqmi'

ion in an octa- |
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L21400-66  ET(n)/ewm(t])  1mle) . m/y P B
. ACC NR: APGNO3795 - 8SOURCE CODE: - UR/0181/66/005%/001/0235/0239 i

- AUTHORS:. Zaripoy, M. M.; Livanova, L. D.; Stepanov, V. G.j <= -

LRaling M TETE | .

ORG: Kazan'! State University im. V. I, Ultyanov-Ienin
(Kazanskiy gosudarstvennyy universitet)™

’ i Z
- TITLE: Electron paramagnetic resonance cf’Gd’+ in double molybdate

of yttrium and lanthanum,
; TR _
- SOURCE: Fizika tverdogd tela, v. 8, no. 1, 1966, 238-239

TOPIC TAGS: yttrium compound, lanthanum compound, mulybdenum
containlnpg alloy, gadolinium, epr spectrum, optic spectrum, rare

 earth element, line width, crystal symmetry, electron paramagnetic
resonance

ABSTRACT: 1In view of the appreciable attention pald recently to the
study of optical and EPR gpectra of compounds of the type 1‘42+M6+0u

(1‘42+ = Ca, Sr, Ba, Pb; MG" = Mo&',, }'J&), alloyed with elements of &
‘the rare-earth group, the authors have grown and investigated by the

Card 1/3 , : , . =
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L 2140066 .,
- ACC NR: AP6003795 | | S
i EPR method single cryistals of MY (160, ), ana H'La(M00,),, where it .

~ Na, Li, and Kk with add mixture or 0.1 atomic per cent gadolinium,

- The crystals were grown by solutlon in the melt, in,a,programmed
oven whose temperature could be get accurate to 1C 1y the limilt

600 --"12000. The crystal growth procedure 1s brieryy described, In-

all the ¢rystals, including KY(f’TOOu)2, very broad absiorption lines

Were observed, with the 1lnes of the transit
~ having a width of 200 Oz cven for the fle ¢
- The widths of the lines remain constant 1 _gadolinium concentpra-

- tion remains constant. The large Wldth 1s attribyteq Lo tho geatter
of the axes of the local electric field'acting on the: magnetic ions. .

" A distinct spectrum of the Gd°* 1ons Was observed in’ the KY(MoOu)g'

" single crystals, _ ; yoarion of the EPR spectpum
SRR § / is deduced that - IC '
j;“fhbmbicvsyngony.
f'evaluateq,apdﬁitW1s,

_m;jcpnstants for Gd3+'1n_cfys£alé with scheeiitefstrﬁéture, that the . ..

>;ACafd

63820017-4"
APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R0019



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001963820017-4

~ — I e vt ettt T | BN 10
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ACC NR: "AP6003795

nearest surrounding of aa”t lons 1n the ‘KY(MOOM)? are similar
structure in all these crystals. Orig. art. has:. 1 formula

SUB CODE: 20/ SUB DATE: 12Jul65/ OTH REF: 002
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L 21397-66 . ET(n)/T/EiP(t). 1m(c) /16 ) : :
ACC NR:  AP6003799 . SOURCE CODE; W0181/66/'ooa/001/02h7/02&8

AUTHOR: Dernov-Pegarev, V. Fe; Zaripov, H. M.; Samoylovich, M. I.;s_ge_p_anw, V. G.

ORG: Hazan' State University im, v.' I. Ul'yancov-Ienin (Kazahgkiy gosudarstvennyy
universitet) A

i Vs
| TITIE: EPR of 0a%" in casoo, - , “42'
. SOURCE: Fizika tverdogo tels, v. 8. no. 1, 1966, 247-248 4
i TOPIC TAGS & gaddliniuxn, cadmium compound, molybdenum compound, electron para- /
< magnetie resonance, single erystal, crystal lattice structuxje,;q N

| ABSTRACT: The suthors investigated the EFR spectrum of gq3% in single-crystal

CdMo0, &t a frequency ~37 Ges and at room temperature. The single cryatel wag

growvm by the hydrothermal method and has a scheelite structure. C(ma type of G4S*

© i Jong vas observed, situnted in cleetric fields of tetragonal symmatry (z axis

.| perallel to the ¢ axis of the crystal). This indicates isomorphic substitution

I of Gd%* fop Gd®¥,  The parameters of the spin Homiltenian gre determined for this

| constent and are found to be in agreement with those obtained for other single

| erystals with scheelite structure (Cawo,, PbMoOe, and Sr¥oQq). The authors thank
0. I. Mar®yakhins for coxputer processing of the experimentel data, Orig. art,

has: 1 flgure and 1 formula, ‘ )

| SUB CODE: 20 BUEM DATE: 16Julf
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L _21218-66 EWT(m)/EvP(t) 1JP(c) JD I o
ACC NR: AP6003807 SOURCE CODE: uR/0181/66/008/001/0262/0262

AUTHORS: Zaripov, M. M.; Manenkov, A, A.; Chirkin, G. K.

St

ORG: Kazant! State Unlversity im. V. I. Ul'yanov-Ienin
(i zanskiy gosudarstvennyy unlversitet)

”

(3]
- TITIE: EPR of Ga’* inSrwo,
. SOURCE: Pizika tverdogo tela, v. 8, no. 1, 1966, 262

TOPIC TAGS: gadolinium, electron paramagnetic resonance, single
crystal, strontium compound, crystal symmetry, spin lattice relaxatm

ABSTRACT: The authors investigated the EPR gpectrum of Gd3+ lons
in single crystal SrW0, grown by the Verneuil method.  The crystals -

contained ~0.1 atomlc Per cent paramagnetic ions. The authors

. found that the agot lons are in a crystalline field of tetragonal
symmetry, the z axls of which colneldes with the ¢ axis of the

crystal. This is evidence of isomorphic substitution of Ga’* for

Card 1/2
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L 21218-66 -
ACC NR: AP6003307 » g

the Sr2+ ions. The parameters of the spin kamiltonian of tetragonal’ -
symmetry are determined at room temperature and at wave lengths of

8 mm. The relaxation characteristlcs were measured at 9.4 Ges by

the pulse saturation method. The spin-lattice relaxasion time at

T = 4.2K was the same for all transitions (8 msec) with the fleld
 parallel to the z axis. Cross relaxation with a time constant 0.5

. msec 1is observed for all lines. Orig. art. has: 1 formula,

SUB CODE: 20/ SUBM DATE: 29Jul6s/
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© ACC NR:  AP5025370 SOURCE Copg; UR/0181/65/007/01.0/2947/2951

AUTHOR:  Zarlpov, He M.; Chirkin, G K,

.- -UBRG: Kazan'State University im, V. I. Ul[ggggg;gegigu(Kazanskiy gosy darst- ';
! vennyy universitet) k
i \’lz - {
I TITLE: Electron Ea&gmg_gm@__;‘gmggsonnnce_s[mcgra,of the aearogt surroundings of i
- . paramagnetic long in_ amwonium ¢hloride S ;
; ’ "A,;—‘ :
. { SOURCE: Fizika tverdogo tela, v..7, no. 10, 1965, 2947-2951 j
. TOPIC TAGS: EPFR spactrum, paramagnetlc ion, ammonium -éhloride /’)l..‘zm-/umflmﬁ_vlu«(lwff '

i ABSTRACT: A study was conducted of the temperature dependence U£+e1ectron parde
| magnetic resenance spectrum of the "terragonal' iops—tin and~Cu™ 5 THa tempera-;
= —ture—dependence 6f Eha fine bY structure constant for Mt 45 qualiearively ;
S - explained by the change of ~the lattiCe'cohgtéht7;mmonipm chloride. The negative
: sign of bg, an analysis of g-factors of Cu‘+, Ni£+, Go“t and the hyperfine
structure constant of Cu?* indicate that the bivalent paramagnetic jons are
Located in the octhedral, surroundings formed by the four Cl” doua and the two

CardAl[2
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ult cells of MICL-in which
cules. This model clarified
atrang Lelvagonal component. of the alectrie
-~ apallacton of the ground atate of My?
electren paramagnsiie vesonance
2 fig., 3 tables, 1 formula,

SUB CODE:

y -

¢ welecules, They are arranged in the center of A common gralam of
the vacancies of Ny
the observation of the "rhonbie" gu-t fong,
al  fleld coaugas a
amd N

spectrum of Fe at»??K.

90f . SUBM DATE: 05Apr65/ ORIG REF: 006/

adjacent
are replaced by water moie-
Tha
graat amount; of

» and also the obnervation of an
Orig. "art. hag;

OTH REF: 006

U
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L 2958966 EdT(1} » igpies Shasism
| ACC NR: ATG0L47

AUTHOR: Zdarvipov, M. i.; Shekun, L, Ya.

ORG: none
D
9%

TITLE: Electron paramagnetic resonance in crystals

Izd-vo Kazanskogo univ., 1964, 5-y]

the fine structure of the spectra for various types of electric
hexagonal, triagonal, tetragonal

paramagnetic resonance spectra in crystals is briefly reviewed.

SUB CODE: 20/ SUBH DATE: OuJdun6u/ ORIG REF: 01lu/
Card 1/1 ré

63 ~ SOURCE CODE: UR/0000/54/000/000/0005/0041

SOURCE: Paramagnitnyy rezonans (Paramagnetic resonance); sbornik statey, Kazan,

TOPIC TAGS: electron paramagnetic resonance, Hamiltonian, EPR spectrum, ion

ABSTRACT: Ordinary spin Hamiltonians are used fop describing electron paramagnetic
resonance spectra in crystals. Expressions are given for the operators which describe

» rhombic and purely axial. The procedures used for
absorption line identification to find the constants of the spin Hamiltonian are dis-
cussed. Expressions are given for calculating the hyperfine structure due to inter-
action betweer the electron magnetic moment and the magnetic moment of the nucleus of
the paramagnetic atom. Experimental research done at the Kazan University on electron

identical effecrive spins are grouped together. Iong with spins of 1/2, 3/2, 5/2 and |
7/2 are considered. Orig. art. has: 25 figures, 30 tables, 30 formulas,

<
f?+/

field symmetry: cubic,

The data on ions with!

B

CTH REF: 017

e e b e e e .
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ACC NR:  AP5003792 SOURCE CODE: UR/0)81/66/008/001/0231/0233
(AUTHORS: Zaripov, M. M.; Kropotov, V. S.; Iivanova, L. D. o |

#’mw I, Gk K
CCAEERN i o L a1 A
: i
i
-

, :ORG: Kazan' State Univeréity im. V. I. Ul'yanov-Lenin {Kazanskiy
: gosudarstvennyy universitet) '

ifTITLE: Electron paramagnetic resonance of Mn°' ions in Mgk,

| SOURCE: Fizika tverdogo tela, v. 8, no. 1, 1966, 231-2%3

| TOPIC TAGS: electron paramagnetic resonance, magnesium compound,
i manganese, paramagnetic ior, fluorine, hyperfine structure, 1line
: splitting, epr spectrum

P

R S T Y S sy A

P ABSTRACT:  To obtain information on the “ntiraction between paramag- ;
netic ions and their nearest surroundiig atoms, the authors investi- | . i :
‘gated crystals of magnesium fluoride doped with manganese (concen- b
i tration 0.5 at. 1in the charge), grown in a graphite crucible by the
. Bridgman method at 10" ' mm Hg. The. immediate environment oi‘j‘%he Mg
‘lons consists of six fluorine ions and has a high symmetry (DEh)'

£
%

‘. Card 1/2
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Y L 32566-56 “ .
~ _ACC NR: AP5003792 | B . O
- This symmetry could be observed on the plotted .EPR spectrum of the ;
2+ 2+

Mn » evidencihg isomorphous replacement of the Mg2 lons by the Mn i
ilons. A super-hyperfine structure 1s observed for the spectrum in a

'magnetic field parallel to the ¢ axis, wherein each 1line of the
ghyperfine structure of Mn2+ is spllt into 15 components., It 1s de- ;,

‘duced that out of the six fluorine atoms surrounding the Mn2+ ions,
.- four are at equal distance from the central ion, and twe are at a

~different but likewlse equal distance. A formula is written out for '
: the spin Hamiltonian describing the observed spectrum. The constants.
-of the fine and hyperflne structures -are determined by the usual ‘

procedure. The results do not agree with those obtained by M.

. Tinkham (Proc. Roy. Soc. v. A236, 535, 1956), and the discrepancy is
‘attributed to errors in Tinkham!s paper. Orig. art. has: 1 figure ; .
. and#3 formulas. B . R

Mot o e g

(R o ST

%SUB CODE: 20/ SUBM DATE: 03Jun65/ ORLG REF: 001/ OTH REF: 003

- B

ORI N9 e gy e T BB
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v L 4683466 EWT (1) /EWP(e) /EWT (@) /EWP(t)/ETI  IJP(¢)  JD/WW/GG/ME ,
" [TACTNK: AR6013643 - SOURCE-CODE: UR/0058/65/600/010/D075/D075

AUTHOR: - Garif'yanov, N. S.; Zaripov, M. M. y dgg

’ \-——w—---,,-..‘m».-,m..@ y : 5 »\ ol
REF SOURCE: Sb. Itog. nauchn. konferentsiya”Kazansk. un-ta’za 1963 g, Sekts.:

. | paramagnitn. rezonansa, spektrosk » radiofiz., astron., bion,

‘ azan, 1964, 6 % {

TITLE: The study of EPR of cr3t and ca?* in glasses‘ at low frequencies
7

DY,
SOURCE: Ref, zh. Fizika, Abs. l,&DSMO

TOPIC TAGS: EPR, Hamiltonian

TRANSLATION: Experimental and theoretical studies of EPR of Cra* and Gd3* in a number
of different supercooled solutions and glasses were conducted at firequencies of 100
Mhz., It is shown that the weak field condition obtains at these frequencies., The theo

retical interpretation is based on an assumption that the rhombie component of the
spin Hamiltonian is large compared to the others., A good agreement between calculated
values and experimental data was obtained.

SUB CODE: 20/ —SUBM=DATE—none
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ABSTRACT: A study was made of the electron paramagnetic resonance spectrum
in hydrothermally grown crystals containing ~v 0, 1% Gd3+ ions, In BaWO,, as

in earlier studied bases, one type of Gd3* ions was found, occurring in an
electrical field of tetragonal symmetry. Measurements of the spectrum were made
at room temperature at A~8 ux , Approximate values of the parameters of
hamiltonian spin, determined by the method of .the perturbation theory, were
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verified on an electromc \ﬂomputer. It was found that at g=1,881 - by=813 o gs,
b1=13 gs, =113 g8, B=b=0 - . For Hiz

the p031t10n of resonance lines is described to an accuracy of =3 gs, and for

' H]| z—=15 gs. This provides supplementary data on the splitting

of the ground state of Gd3+ ions by an electric field in crystals of a homologous

series of scheelite. [Translation of abgtract] S o [SP]
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Electron pararagnetic regenante of ¥Mn  in apatits. iz,
tela 6 no. 4:1125-1129 Ap 164,

4
Paramagnetic resonance of Hn2 ions in diopside crystais.
Ibid.:1130-1337 (MIRA 17:6)

1. Hazanskiy gosudsrstvermyy universitet imeni V.1.Ul'yenove-
lenina,
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Studying Mn7f isomorphism in beryls by the method of elecironic
paramagnetic resonance, Geokhimiia no,1:3104 Ja 145,
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Studying gluasses by oo pacamagnetic resonance method s%

Hy T4,
(4IRA 17:9)
1. Kazanskiy Tizikn-tekhnicheskiy institut AN SS5R 1 Kazenskiy
gosudnarshvennyy universitet tmeni Ul!'yahova-Lenlna.
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3 ABSIRACT: To cHeck on the two types of EPR spectrs observeg in ZnF, activated with .
il Cr37, the authors mensured the luminescence spectrum of Cr3" in single crystals of s
MgFz to which Li, Na, and Cu were introduced as additives.  The crystals with lithium L
showed an EPR spectrum (at 9.3 GHz) with a line structure having 5, 7, and 3 com- o
ponents when the field was parallel to the z, x, and y axes,respectively. The lumi- o
nescence spectrum of the same crystals had an intense band with maximum at 7860 K, e ’
weeker band at 6805 ﬂ, and narrow lines at 7320 and 7620 8. The levels corregponding
to these lines are identified. In the case of the copper impurity, the same EFR and o
optical spectra were observed but with lower intensity. In addition, a more come T
plicated EPR spectrum with new lines due to several centers is observed. In the crys-~ -
tals with Na impurity or those without any impurity, the EPR spectra observed in the
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ferystals with lithium vanishes, and only the complicated EFR spectrum observed with
c copper is seen. The maximum at 6805 R in the optical spectrum becomes stronger. The |
e results do not lead to any unique conclusions other than that the excess Cr3" charge
e is compensated by the Li, Na, or Cu in a nonlocal manner. Orig. art. has: 1 figure
IR and 1 formula. ‘ : [WA~14] [02]
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